5 SEP 2006 | MPROVED STRUCTURE CABLI NG SYSTEM FI ELD OF THE | NVENTI ON The
present invention relates to structured cabling systens and nore- 5 SEP 2006
particularly to structured cabling systens used in |ocal area networks. ii
BACKGROUND OF THE | NVENTI ON Structured cabling systens are well known for
use in institutional INMARCYHD SIRUKETURESPABLEYEEY PYIEMi de a st andar di zed
yet flexible platformfor a dynam c comrunications environnent. Typically

structure cabling systens eppiigy ctewirstedeoppeny pairs which are installed
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i i an.internal or external battery, requires a
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suppl i es connectivit o the data_. conmunications network. Further, for
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an internal 1 5 SEP 2006 . .
the electrical power consumed by these devices is supplied by internal or external battenies or
by AC power supplied from a power utility.
Today, every network element device that is not self energized, i.e., includes
an internal or external batrery, requires a connection to a source of electrical power in addition

to one or more network connections. The requirement of network devices to comnect to a

R

source of electrical power complicates installation and makes it more costly. In addition, it
limits the location of network elements to locations where electrical power connections and
data network connections are available. Ultimately, two separate networks must be built and
maintained, wherein each network is connected to the network device. One network supplies
electrical power distribution and the other network supplies connectivity to the data
comimunications network.

Further, for network devices to operate during partial or complete electrical

power supply interruption or failure, each network device must either incorporate an internal
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battery backup system or nust be connected to an Uninterruptable Power
Supply (UPS). Depending on the application, such as with IP or L,gtI\jEP 2006
t el ephones, the nunber of network devices that nust operate durin

bui | di ng power fa| I ures may be very high. Thus, it would be desi rabl eto

el imnatey EE ort each network device that does not operate froma
battery { 57 conn cPEG™ 8 FUEoRfy Engfiend ar iUnintgrmmsids PovereSypply ($RSindar d
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communications in any way; (2) electrical power on the LAN infrastructure should not

introduce any possibility of harm or risk to users and network maintenance personnel; (3)

-‘\m./’

electrical power over the LAN infrastructure should not harm or cause damage to standard
LAN equipment which is not designed to receive power from the data communications
network; and (4) the addition of electrical power over the data communications network
should not degrade the reliabitity of the network.

Systems for delivering data communication signals over power networks are
known in the art. Power line carrier systems are well known and function to superimpose
relatively high frequency data signals over low frequency power cabling. These systems,
however, are designed to operate over power lines that are very different from the LAN. The

LAN medium is designed and constructed to carry data communication signals. Thus, the
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cabl es, connectors, line interface circuitry and term nal devices are not
designed to handle high levels of electrical power. This is very §E fmﬁent
from superinposing | ow energy |evel data comrunication signals o§/ power
line networks. A block diagramillustrating an exanple prior art data
conmmuni ca%‘;&ger5 netvvork wher ei n networ k deV| c s are coupl dto thﬁ?@& mai n
utility p FRMMEHBREN mfhuit?rgﬁce IS ¢ 96 VIRt 3B PR! @1%5?%%%
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3014 and/or to ones OfjodD4ePInt1 8l S@fY, dé GE Brewiders: 301 gadndndhefcationd LAN
bridge/router 3016 which |s connected to a source of AC power via

el ectri catetppikgvzoge netvhvék Apvigas laeptroplpd s pheehC nammﬂftu reveopshew by de
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respect i vally foddiiend ©Nrovié seidphete 2046 ﬂoﬁa@hﬁﬂnp @ﬂnh@detto@ R icdephaiiecd 305K 0Ur ce
of AC power - via electrical plug 3026. A video canera 3044 (e.g., standard

vi.deo can3é)|3§ HF3veb canera), portable conputer 3048 and IP tel ephone 3052
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comuni cati ons connect n an a connection to a source of electrical
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petwork data only connections 3047, Video camera 3044, portable computer 3048 and IP

telephone 3052 are connected to a source of AC power via electrical plugs 3046, 3050, 3054,

respectively.

g

It is noted that each network device requires a separate data communications
connection and a connection to a source of electrical power. The data networking connection
is made in the normal manner using_ standard LAN cabling to conventional hubs, switches,
routers, etc., Electrical power to each network device is supplied via a plurality of AC mains
receptacles. Thus, each network device must be provided with at least two utility hook ups:

one to the data communications network and the second to the AC electrical power network.

SUMMARY OF THE INVENTION

The present invention seeks to provide an enhanced structured cabling system
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Network installations that utilize the present invention can be sinplified
and are |ess costly because the number of required power cabl e&59m5
receptacl es and AC power supplies or adapters is greatly reduced

addition, network devices, term nals and other networking equipnent can be
pl aced WIthOUt regard to the exi stence of or the location of AC

recept acl egd qu%baféfygqf@ﬁikcﬁfmpﬂQY@gmﬂél@éﬁﬂStﬁinhvent| on al so provides for a

signi fi cant cost 1 e ofl i a1 kg W BLERT URLARL S Aagkyn, sheple] oa
power to critical network devices an i'n-the eVent of a
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| P t el ephelemetty d”@,,vhuta swittheg roftersyetc Nhesd ttpbéibcblﬁleﬂ@w a) didlicas sQhiebe AN Y
anal og base ted t.o.the PSTN, en today. The di scl osure

t el ]
present ed rﬂ% i g@? AP SV oAl a0t fhﬁscrftlﬁ’ﬁl Sarorekbiges Tcsive their

gener at i ngperdiak ipyett vigtiRMANBRaghrgrel ectrical power over LAN network
infrastructures that are primarily designed for digital communications
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and ot her rel evant standards. The power over LAN systemo e pr
i nvent i orfaierheded fommliop ‘@I‘fﬂgeﬁéﬁﬂ‘(/ﬁf@tWeddleaLiﬁsErmﬁlmr@qmeonTMEtwmmstraSt e.

10, Vbps, 50R: MaRte nkld JRRSaNDLE Mi@RA onahdal 1Yy fﬁ?ﬁaﬁpﬁsg@gﬁg@&;

noi se, network bandw dth, "near “end ien crossta
addi t i on,regHes ;ﬁhaé§b¢1netmr}ed@wqyrrecmeesemﬂnmoammtort erel testitgadrigamizationg abl e

length | rpes e0uRYerwriters Laboratory (UL). In the case of IP telephony, which is becoming more

and more popular, providing power over the LAN permits the IP telephone to have a source of

L,

uninterruptable power just as ordinary analog based telephones connected to the PSTN enjoy
today.

The disclosure presented hereinbelow describes an apparatus for and methods
for generating, delivering and managing electrical power over LAN network infrastructures
that are primarily designed for digital communications purposes. The invention functions to
reduce any poss@ble disturbances to the data communications and to maintain compatibility
with the IEEE 802.3 and other relevant standards.

The power over LAN system of the present invention operates with high
bandwidth data communication networks, i.e., 10 Mbps, 100 Mbps, 1000 Mbps, which are

naturally more susceptible to noise, network bandwidth, near end and alien crosstalk. In




nodern LANs, i.e., hundreds of neters versus kiloneters in Public Sw tched
Tel ephone Network (PSTN), Integrated Service Digital Network (I S@@Fﬁazrm
High bit rate Digital Subscriber Loop (HDSL) conmunication |ines

i nvention discloses novel renote power feeding nmethods that are better
suited for shorter haul cable runs. Further, the electrical power

di st ri but edditeerthe peestnANmeatiohikerelniovescaent ake Dmtation ih ooble lagtiemppsAdy

vol tages whiseh § Ml 1 0er G888, W led DLERELK T FRILY LN Felephone
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transmtted usrng eor pore of the c ai r Altern i f

t he data cabl e ihen & ﬂF%}r (ia\ll\Bo‘ﬁ%h s?ntpﬁ%’agnovtehgx &@%f ﬁiehg%r\e\% rgé Yc

di stribut gd Wﬁlﬂ’%u@rﬂ@ AC Uakgef whitd inadetiel aldeewiint@ ferd nﬁnunaﬂlhewitheafata/e and
transmit wres

hus, i n accordance with the mveg@oé) ower .can
del i ver edC@V‘éPmé*HV’“éék%?lﬁagh%ﬂeﬁﬂc"u§%Yje"a (Fged pivss aqugg TRYPICELPPS ‘r;/ﬁ es in
the datacgo n%@()rg?h Ltbc?'ﬁsxﬁ%%h@or TRt 6pdrs phiflf @E QuHIdehdindCofifafagom th a

preferred e pr esent |nvent|on a |local area network

i ncl udi ngrequinesty p%rsrmtsrpeduf:toys}@fﬂmm’@@t Hdnmeins cendugiar) Gasasorny 4dmells ng
the pluraji vy qglarpagﬁﬁrs are Iilg'teus}g&'l%oJ Dta RERM 'cﬁ%ngatﬁe%ﬂeal 6&hdrodhn ®Nd a
power supply distri operative to provide at |east sone operati n%i| power
tq at | eagtnsgutted usifig tome qul moraldftife ohblaodes paifsa Witernedrabunif gbe defd @& i ng.
Fulther | 4 rgpns { grall[r}ce W tl'h tBenP hg f ?ec{nec‘?l ?(er?% q%ﬂibu?efi ﬁsh@t RESERte bRYENt i on
the communicati on-capl ng MAclades at feast ructured cabling
system Sivailkblé prird)éle., ithe caor dancasmit twirea ﬁ“rhea‘ ér acadrdan@owhtmenmwfntlpne

present invention,he power |st i Wt hub.
A ¢ onab Y e BEE et lar SR b B P i il 4
I nvent i onddtheorausitatidapabl. di stributor is | ocat ed out si de t he hub Mor eover

in accordance with a preferred enmhodi nent, of the presenf invention. .the
power supply distribigfors s IPERYAIeE of P AP EAZIICE Y f*rﬁf#S‘WL WEB et BEAS a1y

out si de t h@seditiRventidinl 4 lochiUirédRwdR iRGERELARGE aWikAlitg Fmeliey k’:@dmﬁﬁlibﬂdjrms nt
of the present invention the operati ng% power suppli eda\f%(/) sai d Pover supply

di st ri but @blipg cepnestingsthe g@ﬁ?éi%rf noggs 19 1 oot prpvidigetst ‘%‘ﬁr“iﬁ ion; and 2

conmuni cagd.en sﬁ@:ﬁ} NReHHuRG! JpEeEveDB GlbARd PRAVIES st s geiraﬁﬂ% gbweﬂ 1 DL dance
with a preferred enbodi nent of the present invention the hub

i ncl udes ef thaplaratisnef avidestis die Ce@ﬁ@éﬁﬁfrcaltféblmgt he power supply distributor
Further in accordance with a preferred embodiment of the present invention the

communication cabling includes at least part of a structured cabling system.

Still further in accordance with a preferred embodiment of the present

e

invention the power supply distributor is located within the hub.

Additionally in accordance with a preferred embodiment of the present
invention the power supply distributor is located outside the hub.

Moreover in accordance with a pref‘erred embodiment of the present invention
the power supply distributor is located partially within the hub and partially outside the hub.

Still further in accordance with a preferred embodiment of the present
invention the operating power supplied by said power supply distributor to at least some of
said plurality nodes via said communication cabling includes backup power.

Additionally in accordance with a preferred embodiment of the present
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i ncl udes a conbi ner, and the conmuni cati on cabling connects the data
conmmuni cation concentrator via the conbiner to the nodes. Sill LgﬁngﬁBin
accordance with a preferred enbodi nent of the present invention t hd%

i ncl udes a data conmuni cati on concentrator and wherein the power supply
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the conbi ner coupling power O[ power supply to the conmuni cation

cabl i ng which al so Sitdrmices ﬂaﬁbraarfcre@m&mefé%@eﬁ@mmt%me%ﬂ TSR OF -
Preferably.the; data cgm‘runi cation concentrator conprises a AN switch
whi ch functions as a® §4t SOCOHRGHICHN e aW fehwhepe dteepoweAddiply dstabliyr i n

accor dance alb tdraeedprigfeme @dp enbodi nent of the present invention the
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wirel ess’ LAN acce<¥diinaly in cipserdainey with ghtirefgred strbmislcatrait e paghng

ous ek TR SATRIAS, B O USROS S RO RN ST B PSESES

control upits, |aptop computers, [P "fe ones’; T 458
moni t or s SHEPHYNS rajsopaeseh withintthe hub aRCinchrdds a Wouks blyOmg 2 Sbrivbiher tet her

i n accor dame i . iment of the present inventjon the hub
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ganbi ner includes a  ptufalt tVeof UBHHFEI8, cangenraisr campeiies 8 leANnexitchd t o

‘an out puwhish fasmiopower daapphiyunifdfioh Rekcl/Rpaggor dance with a preferred
enmbodi nrent of the present. i nvention the Rub i ncl udes a data conmuni cati on
concentrator, the %8‘%@?” Spl 9Cardenes puthor prefirgd eembodimentbofdire aresera power

suppl y, inWentporthepiuedity 6MmodadinkieCH M nikcation
concentrator via the c}lonbi ner nto t he n%?eng,O%Q%ﬁﬁ@ng%?ﬁg?o%%n“ﬁﬁl?és a
plural ity of *“EouFCErs Yrdewch| lightingtsystem flements;s pagag Hoodsppikers, [Ty

connect edmera, aldrinl §@kordks0 dadt BMEPYLLs0f nosupply. Still further
accordi gglglgo a preferred enbodi %ntnsofs’ %ﬁ%sspggr\égorlltuniﬂﬁvi%ﬁpoﬁO‘PWéers’h

i ncl udes¥EPRTES Behimichtsi dRutesn cramitost end mdpeorpobuekurs Ltk Vol BS it or

i ncl udesw@kste@sfzi ner and a power supply, the comrunication cabling connects
the data communication 6 -5 SEP 2006 concentrator via the conbiner to.the
nodes, and the combiin&ithench idesrdancel withl 4 tpyefofred @EBbEITent of the present

invention the hub includes a data communication concentrator the power supply distributor
includes a combiner and a power supply, the communication cabling connects the data
communication concentrator via the combiner to the nodes, and the combiner includes a
} plurality of couplers, each of which is connected to an output of the power supply.
Further in accordance with a preferred embodiment of the present invention the
hub includes a data communication concentrator, the power supply distributor includes a
combiner and a power supply, the communication cabling connects the data communication
concentrator via the combiner to the nodes, and the combiner comprises a plurality of
couplers and a plurality of filters, each coupler being connected via a filter to an output of the
power supply.
Still further according to a preferred embodiment of the present invention the
hub includes a data communication concentrator, the power supply distributor includes a

combiner and a power supply, the communication cabling connects the data communication
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and a plurality of filters and a plurality of smart power allocation and
reporting circuits (SPEARS), each coupl er being connected via a f_i,d gﬁg ﬁﬂﬁnd
a SPEAR to an out put of the power supply. Mreover in accordance %\
preferred enbodi nent of the present inventi on the hub includes a data
comuni cat i on concentrat or the p %v‘g&l y d| strili bucg or includes a

“p

conbi ner SR CETHEWAT e S BIRRer éch%‘ © SOPPRY ipglades dedurality ShsPUPIsEt | ur e

backup faendi iat pluraRddit Foaaldny @bluﬁilf&yeroﬂ&ﬁiaﬁeﬂo)ﬁve? heodaubn Ianelr%% @a&@
comuni catﬁ oncent r at or t he power sugpl y distributor inclu

conbi ner & %Rsf%o%é]i‘ QP IOFinetRanecied iR mkER dndr SRR Foarconp of @etméfefdat a
conmuni catm M, concentrator via the conbiner to the nodes, and the conbi ner
conprises a plurali of couplers and a plurality of fllters each coupl er
bei ng connected vi a\%repwrtieuacqoeiaaw wiik porefered dmebodiowast O%thxpmlrgsentmfeemxer

accor di ngi:Guf iRh&lsh &0 SHRAtidRAL cﬁceﬁtp«'ﬁorp Elﬁ}%u}er g@lég'n&lgt? Qutéb‘%clug'

i ncl udes a data communi cati on concentrator, strl ut or
i ncl udes aom@mft#nﬁePoeznlcbuaplmowérthﬂsmm’mrwpnlyhmkudmmafa:lore hae}biplfmcghtgonnect S

t he data conmuni cat centy, |a t h |ner t o, t he nodes,..and the
conbi ner i ncl udes A(? lernaﬁ? S t@%n%ﬁv the g%d lgcﬁ ar 3l |d€‘§? Cf)mfnufntcgtlw%l and a
pl ural i t ycankergragrt tlmopMeradubplgadmtﬁhutandwmﬂas)rat ¢ongbirer ra@did powérSEIpARSHhe each

coupl er bej i Ng conne and a SPEAR to an output of the power

supply. Prererastiyn fﬁbgmﬁﬁsﬂlieﬁaﬂafo%éa TR UCAEGA ARG LT P sﬁea'?w?fat?  the

power  suppley aidshe icbuibi@er tataprisdes PursFbéMefupRAGand P PWRAlirs WP Hitdss, b
communi cat i O]?:ﬁéabl ing connects the data conmunication concentrator via the

canbi ner 4P %?feeect%‘aamﬁéter O SRONIREE Of tRe PRRFESURRpI ural ity of couplers

a plurality of niddtRE %.cco?@ﬁ@ t&QLH?ef@rrrecp@fn&gdlm&RrH?Qﬁé ?Fjesé/dt%@n&%rl gl%r to
an out put of the power supply. Additionally or alternatively t

i ncl udes WbdaciNdesdaRi mmEcation seRisIiraGthe phwepsmply @Etppmyr dricdides but or
i ncl udes RnbHEPLALYE pBRE: QIRBQ e OHRRIN Yc’an&ﬂ@ablxﬁ @Mktﬁ@ﬁé 9 fin Hﬁigatfbﬁnne(:t S

the data communication CORGEntrator via the co I ner and the
conbi ner EBFRFPI9EYIaghgFamtandrtty thefnodes.phbthe cambingr qabludala mlyraiify dfidovglers and a

plural ity af; 3Rty BE\Miers®dddOL %;drzﬁ[f%ao@ &ﬁp%ﬁéﬂ f b Ui Se SrFF%‘R% jseach

coupl er bein nected via a 0 an out e power
suppl y. FéSBEgRa)bbaychtCheplmﬁxmgwhu@w \da g diftar e@innSPEARItG anowpacdnbe pdvear, t he
power sypply distributor includes a conbiner and a power supply, the
conmuni cationh cabling connects the data comruni cati on concentrator via the
conbi ner to the noﬂﬁeralﬂf’ldhet heb nﬂ:lLEieSEPd?ZQ%mmﬁﬁlﬂhidﬁedfonbmfrawieﬂleapcmddr ality

of coupl esﬂ;?pl? n(fj satral:u.J3 tor {n%lude aogonibﬁnleg earn a %g&fgr (s:lg)?)P the l?sgxlnrnnun1(:21'[1011 cabling
connects the data communication concentrator via the combiner to the nodes, and the
combiner includes a plurality of couplers and a plurality of filters, each coupler being
o connected via a filter to an output of the power supply.

Addrtionally or alternatively the hub includes a data communication
concentrator, the power supply distributor includes a combiner and a power supply, the
communication cabling connects the data communication concentrator via the combiner to the
nodes, and the combiner comprises a plurality of couplers and a plurality of filters and a
plurality of smart power allocation and reporting circuits (SPEARsS), each coupler being
connected via a filter and a SPEAR to an output of the power supply.

Preferably the hub includes a data communication concentrator, the power

supply distributor includes a combiner and a power supply, the communication cabling

‘connects the data communication concentrator via the combiner to the nodes, and the




connected via a filter to an output of the power supply. Additionally or
alternatively the hub includes a data comuni cation concentrator, g_n;emﬁ
power supply distributor includes a conbiner and a power supply, tEh
comuni cation cabling connects the data communi cation concentrator via the

combi ner tQ and the conb ner i ncludes Iura ity of . cquplers

and a pl ura p%ré C?'?(%gte drali fcob’PﬁfSa 4? E}?rag%ﬁ B8 e FaC |?%18§fl% §t'8and

reporting comectﬁdb&a(mam)outeamﬂ}mm}eeeum ng connected via a filter and

a SPEAR to an out pu t powe Pl Y- Further in accor dance with, a
pagioplB FRbZie

su
preferred enbodi men P e 85pat % bt Heclugsewar %Iﬁipﬁ‘i’r?ml%l‘i“ﬁ”ropbut or

I's oper at kygceh@atpf, Qué Gowel eGipl) aatriReneihcalang cbhsineP i Al SAld Qlppsalli Ng
wi t hout unacceptabl e g)g radatﬁllon of the digi taC COLrIT]TTUI’]I cat P|¢C§9$n Sttjpf

further ﬁOIaE’&‘B'rCa%%%*bwg Ppﬂéeﬁ%@Féﬁ@éﬁ%lwceﬁrameaphwwﬂer tmthent i on

the comﬂb@e@t h@@trfeaéérhagerca@maéssEﬁglﬁ&ube&s&ou B8 Lo §§>ﬁ931 T8 Hak and 2
connected to each node and wherel power ransmt er atwste

wire pai r PRIFEISY ofrfmeR sawer dllocationoand repasingt diwdits F&Ef’disabtaphtdmeplhubemg
i ncludes gy fat@y Gﬁ@rﬁif&%ﬁ& Rﬁ@&%‘%ﬁt@ﬁtoorf’thetp%@.vep \9 suppl y distributor
y i nt e pp

i ncl udes a power supp ace an su t he conmuni cati on
cabl i ng connects tl“iélrdatalacmrﬂmb&amlaqnne{’eﬂed:emddahﬁft ofiha pteaent froretiorsthppl y

interface t and su i.nterface include s a plurality of
11 Ter o aherfer'Sipoty AR uar RodBRAFE o5 g iBus Bhvemdlons PR { s
( SPEARS) , cabangm;ﬁmbmtemammaue@emm*bedfweahgataﬁaﬁﬁ&m@maﬂ out put of the

power supply. Addit] | n acco dance wth a preferred enbodi ment of the
present invention éﬁg%ﬁ%ﬁl RECPTIgRCEC Jethi ﬁgpré%ﬁﬁﬁil%;@?d&%enF edsthet B st ed

WI} e pai rigveminast E&nﬁzﬂnic@tﬁﬁmaﬂﬁﬂ? c&ﬂﬁi‘léﬁ’@%{ ﬁéhﬂ dﬁ@‘@@rstédswﬁer BAIS Bhdae&dd Qyer a
tw sted w rgﬁg |r different- fromthat al ong data is transmtted.

Pr ef er abl §2°F A9 Whistigde¥enis dpnamigedhRyeT |%&4$Q§W'€@h@eﬁ@¢gawbﬂ0h dathds gemer
suppl y. di gdgsinitdqor i ncl udes a power supply interface and a power supply,
t he communi cation _cabling connects the data comuni cation concentrator via
t he power supply i frefefablyethe dubhiacludesde siataaenhninicaionsrnuppby thetpewknce

|l udes saopl bl Bl 85 A0SR RLICRLM Y p8LeSIREY RANE AlchagEL!on

and report|ng clrcuits aPhg via a Rto
an out putcabiing ¢rmnpasvee @Immrymum@tdnomconedntrytoomaahd powatsuysl yntbﬂﬁ&:ehu hhe

i ncludes a4 Q@Eﬁd suppp?fﬁ t tg, e GO entrﬁlﬁag%?gﬂ% go @LPI‘SQ'EEIE’ c}fs%'m%tp%;b“t or

i ncl udes a poéwer ace and" 8
allocation and reporting cucu]ts (SPEARs), each filter being connected via a SPEAR to an

output of the power supply.

Additionally in accordance with a preferred embodiment of the present
invention the communication cabling comprises at least two twisted wire pairs connected to
each node and wherein power is transmitted over a twisted wire pair different from that along
which data is transmitted.

Preferably the hub includes a data communication concentrator, the power
supply distributor includes a power supply interface and a power supply, the communication
cabling connects the data communication concentrator via the power supply interface to the
nodes, and the power supply interface includes a plurality of filters and a plurality of smart
power allocation and reporting circuits (SPEARS), each filter being connected via a SPEAR to
an output of the power supply.

Additionally or alternatively the hub includes a data communication

concentrator, the power supply distributor includes a power supply interface and a power
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supply, the conmunication cabling connects the data conmmunication
concentrator via the power supply interface to the nodes, and the; ppnVEdh
supply interface includes a plurality of snmart power allocation and
reporting circuits (SPEARs), each SPEAR being connected to an output of
t he power sioﬁfl%. Still .furtheqq. in accordance wth a preferred enmbodi ment
of the pr &Yt MF FBMIEAYPhEHith PAIHAES GldeR Y BHah CRMERGHor Via the
concent r apotver fdp@lyPRWETacS tpleYnodésSbfid Bt m¥ver biplyuResfH8e BORBENE HLagdy arpower
supply, the conmuni @at ion cabli ng c,onnegé% t he data__comuni cati og
concent r afBRT PP L HECE Rt HEEPIBE HEUHD H s AR heraeih rDEAR PipR CPRRgESd 4o an
pluralityouiit sraPhSL& sapdy.a plurality of filters and a plurality of smart
power allocation and reporting circuits (SPEARs), each coupl er being
connected via a fil @t farberainoprarlapes afittoat piafered snHedingsiey & ppiesFnt and
each COUPIREnfIFSy@hub GASlach WaROlhitnurio boitBliElor, e GRRBEGHSH difiriBuBPr { Of
the data conmuni cation concentrator and the other of ich 'S connected,
vi a commuinichdes encongkitudri arg, 2 troweneuppty, tthe cpmmualcition ofbiing desnectFhdieedats al so
provi ded |0 aGaakAAnNes b dReLanied TR e Rl ke RLESS Huaiity
i nvention A 10Cal Area network hode Tor bse 1h a Tocal Sres network
i ncl udi ngofacduplers and plpluralty by fibérs nod e plursiaymviisingdtpbeer diabdtiongind aepretig ng
the plural.it s tpoth ub for r,ovi di di gj onmuni catd on and
 boner <tibs SRIRE Dot ol b @es S 7 afd § SREAR SO RREMRENEY oG
power to pdwdraasply,saideact cdupier phset ddakd tyvoqlortlamte $f whithtiheénheded o pdreof
comuni ca{ljiegn cabling, .the |ocal ar(g&gnet vvoi:k node inclegdi.ng a ..

muni catf §AQ CTBIHGHOT FRASFIEE apL EEiAlhien gt BHER ISoRRIct e nye famgugivgion
S¢ argteI%bpﬁg;\tbqh@gftp@mfam}ooﬁwa@ade power input and data to a node data
input. Further in accordance with a preferred enbodi ment of the present
i nvention the powerhesupphlo gretdedpgt weordance origh @dprgfered smppdmgghof the

Addi ti onaldeyenPinvahddar NBEA YRl hetuldPk ROWEHr ust YRR Ndeallics] ﬁét@?ﬁc%cl&cﬁné 2&ah ed
b. Still f th a prefe

out si de t'he hub. urther in accordance w p rred enbodi nent of

t he preseplvralitynglerrdesncommeuniesitien cabliop coanacting therplyralits of modésatogtle e dpr node
operation,li I r : g&%

functi ongftiﬂgg}{%n&%gaggxﬁnﬁﬁq?gtﬁ% E ?d ep %@gitg%tﬁg@?%)#&#ﬁe \%ﬂl&r‘{i{a grsd;t/tl%gtmer
managenerfomenapasatingnpaser tongt fdag soimee ofi tireaplumatityTOf roilesc@atthe Hubsand thet i vity
of the no . TD | e f] I It f .@:. user or
yst om 1 ot liseth cofHETF 1R prhE heldOhE RO, Boblille | EnBRRREERHY aBE” o6
i n a sl eaptenfockerepdivinp bothymweesgnd datchnd eebapadale procidivgpneter ©r nodd gowenmpditl y or

alternati vgl Y t.he ngd 1:has the functionality in node initiated sleep node
oper at i o3P G ‘F@%H\R@? management, nanely measuring a time duration
9 -5 SEP 2006 Further in accordance with a preferred embodiment of the present invention the

power supply distributor is located within the hub. Additionally or aitemnatively the power

supply distributor is located outside the hub.

o

Still further in accordance with a preferred embodiment of the present
invention the node is operative for node initiated sleep mode operation in voluntary power
management. Preferably the node has the functionality in node initiated sleep mode operation
in voluntary power management, namely measuring the time duration TD1 since the last
activity of the node. If TD1 exceeds a first threshold, in the absence of a user or system Input
contraindicating sleep mode operation, the node then operates in a sleep mode which involves
reduced power consumption.

Additionally or alternatively the node has the functionality in node initiated

sleep mode operation in voluntary power management, namely measuring a time duration

9




TD2 since the |last comuni cation of the node. If TD2 exceeds a first
threshold, in the absence of a user or systeminput contraindi Qﬁ,%ﬁg @éeep
node operation, the node then operates in a sleep node, which i v@
reduced power consunption. Mreover in accordance with a preferred

embod mental siheulresenty lMELL Of d e nads ey, oper ate, wiLh he,

functionality of operating e norna
occurri ngatisems of otuserand spyper atjungobhendiodegi shecp Sb&eppamtin, ot séddetche
peri odi c%& athCi%%rsfi tinme .slot, Furthernore the node nay al so operate in

n I
a sl eep e as the gréotﬁiftw%f;h WVOIYETISEYEF ROV CBMIRRIBN. Preferably the

node has the functiMo@bidryn afcotdageanoie a pesteadi GaoinenP 8 fHeHrAsh i@ention
self-test,{h Ifdthe node passes the test, it operates normally. However, if
the node "fdl1% Tie PEC Wi Bpepateaaity sherepingptheomedie mmejly fwithinet in

accor danceriotichilya REeFiRE Itk %@Oﬁd@géra@ﬁg e npIL e Flg%‘ﬁ?o’&tei Qisigd hge node

is operative for power supply distributor initiated s node operation in
vol unt ar Yepedisshessugwgaime sldty ef er abl y the node has the functionality in
power supply di st &RHEBord et & e. 0 ion in voluntary power
managenent, nanely mcgzgtsurolrnge toﬁgq??fré&g%rpg;tg%oﬁ ‘PT%%%; Jieé tt%eeréis'élitOf 2

act i vi t y sensed Haulh saeditior. PFietiblyxthe auigle daf ithes funttisratityobflthei mvde tpediodibsiBnece of

a user or,.system.inpl traindicatin .eep node operafion, the node is
operated’in a 1§g‘ 3@%‘?%@5&;&\%& Th° PAVS! t&ggesgétﬁ%‘éaéesp'm%cﬁ??ﬁﬁﬁti 6ﬁ‘? node

Addi t i ond#ilsythé testagepemden detheksledp mog.ef erred enbodi ment of the present

i nvention the node s.the functionality, in power s l'y distributor
ﬁj\;g;ti ated sl eep m)ggﬁ %&E?raﬁ &ﬁ?‘if%f\?&‘m\q‘l dr Vﬂg reﬁg&gﬁ‘_@?ﬁaﬁf thg pggsent
reasur i ngnsentionyehewdatis Gperatie s paeer buply Asitibute ORMARCRb Abdbpdhgode. | f
TD2 exceed@ a first threshold, in the absence of a user or system i nput

cont rai ndP QF%QOE'F%E‘&“?&?H’@“%ﬁé‘?fﬁftapb’n‘,he t9€e hawidhg Binctiemlitgpiar pavesd suapl sl eep
mode, whidBhribubdrGhiM@sd sREHAEGe BRWRon GO VSNARE! Rver Fﬁg&@ﬁ;@aﬂéﬂ%ﬁﬁf dangg wth

a preferred. enhodi nent of the present Invention as’ the

funct i on#l& e dyration KR 1 sie thedags pryvidi ofithe madeoH Tek pwdédsal firgt theshiddne a
test on teespsbRdeor 4 fisdr ; S : togad t ] erated nor ly.
However, i fa tshe node fail sé_}?%g l’? ]Zlgt (?O%F%Jnﬁfét%gpsel?égt Igé&l‘ ﬁB ?r%{gon‘sﬂ]eee%o%ﬁ e.
Furt her PPEraéd By tidlerpemaderhich prelien neduteé pbweticoenmpuibnt he present invention

the comunicationg,& h0g; i e .5 in nal, t t | east ,one of the
plurality of nodesgdéété?r}alwf 1lﬂ_lr ‘?fggaﬁ% %@o?défﬁ%geem rﬁbc’glrﬁ?ﬂgfc’ rf'hgdpreeﬁ%di ment
of the pPEsmn thempdethro thet faectemalinynic powonsppigbdistributon ibtidfiar sedrs nxdeer nal

to at | e@}?etratﬂ)qeﬁn %mm?y Bcl)vlngra}rllaingg/erggnt, tga(%crinee%.éuri%g a_tirr?e LIEI'EFL)ﬁOZHO 2 since the last
communication of the node. If TD?2 exceeds a first threshold, in the absence of a user or
system input contraindicating sleep mode operation, the node is then operated in a sleep

s ) mode, which involves reduced power consumption.

' Further in accordance with a preferred embodiment of the present invention the
node has the functionality that the power supply distributor periodically performs a test on the
node. If the node passes the test, it is operated normally. However, if the node fails the test, it
is operated in the sleep mode.

Further in accordance with 2 preferred embodiment of the present invention the
communications cabling interface is internal to at least one of the plurality of nodes.
Stll further in accordance with a preferred embodiment of the present

invention the communications cabling interface is external to at least one of the plurality of

nodes.
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Additionally in accordance with a preferred enbodi nent of the present

i nvention the power supply distributor is operative to provide elec§iF 28
power al ong the. comruni cation cabling w thout unacceptabl e degradation of
the digital comunication. Still further in accordance with a preferred
enbodi mrent of the present, invention the co ni cati on. .cabli i ncl udes at
| east one twi sted %dgg‘oﬁ%nyr e GRPECAEY vl”gh e‘"‘dgg‘?’%ﬂﬁ@dém ?l‘é:lm\%tef’gigfﬂe PORET i s

t ransmi t tieeknowe thaa pbwkrsf@dlyWistehpal s apevittyevwdi ghvidatetcirkapswer dismngm tted.
Additionally in accorgance wth a pr?fgrre .embodi nent. of the present

i nvent i orfFHECEBHARITACERS PVORUE BIACFHREEN TlsStRfaEon et the digHali RBURSHRY wi r e
pairs connected tosiiBa@ith@OME a@Rel N REHN aP MBIl S edib RS Bt bedhOWedsed
twisted wire pair different fromthat along which data is transmtted. -yy
Pr ef er abl§ephien 6 GRS HisHIp cablierinpudespt jeastope usted avitepajs cavregeddd eashr i cal
pover  al@ag ab N reRMTHMNGAL iRRRAl bOg é!“twbﬂf%ﬁtwimgﬁP%%gmﬁﬁc}gﬁ%@ﬁisb0” of

the digital communication. Additionally the co I cation cabling may

i ncl ude &fansied one twisted wire pair connected to each node and wherein

power is transmtt : il st W i, aj n i i SO
transmtted. Furthgrgdlgr%?déyiﬁ é\é(??;or %mﬁwgt hlrege%lﬁ;’?e e?o\ggh&gn‘g%%ng%ts%f t he
present ifnvextgmt ihe rcotriveinmenenucibiiag imhudeslt least twoctwixlas wat dagasbntestsd ttwd st ed

resent biiag irshudeab leag inchides .
e s R e G R R S S

Pr ef er ablwpidhhietapowedsngugaipl y di stributor is operative to provide electrical

power along the c nicati on cabli i t hqut unaccept abl e degr.adati on of
the digital conmbFEEG © PRI tSHRR'Y Qﬁtf@e&%ﬁﬂawéwwt@ HméildﬁreEF%'%?‘éH’W“
epbodi nealon®f theheophRERAdon RYEIMHL GAHONE ukePaRHBIC AebARaEAD! JNghe NEitagles at
| east one twisted wire pair connected to each node and wherein power is
transmi t FEHTBYEIICR- twi sted wire pair along which data is also transmtted.

Still further in aggpidans teWohthudicRi&! SlbliRg ﬁp@%&%t{u@oﬁeﬁ%ﬂﬁﬁ@t
i nvention the conmunication cabling includes at |e d

r ) ) ast two twisted wre

pai rs coRHEEBECtedto gl Rodiorid veeTeipRIVE| iR tippyifted ever paAWSHIdt Wisrlpay dpng

tw sted wWhich dRdid aitH ff8haRE fromthat along which data is transmtted.

Mor eover in accor&ance wth a preferred enbodi nent of the present invention
the hub includes &uddtra mosmiurtwadanon votineeprefeaied remtiddengnovedT ths uprpsent

distrib uﬁl%ntioﬂcthéjggxﬁmﬁnic&tﬂon%aﬁﬁ’]og_ i%glgges at least two twisted wire pairs connected to

each node and wherein power is transmitted over a twisted wire pair different from that along
which data is transmitted.

Preferably the power supply distributor is operative to provide electrical power
along the communication cabling without unacceptable degradation of the digital

communication,

N
R

Further in accordance with a preferred embodiment of the present invention the
communication cabling includes at least one twisted wire pair connected to each node and
wherein power is transmitted over a twisted wire pair along which data is also transmitted.

Still further in accordance with a preferred embodiment of the present
invention the communication cabling includes at least two twisted wire pairs connected to
each node and wherein power is transmitted over a twisted wire pair different from that along
which data is transmitted.

Moreover in accordance with a preferred embodiment of the present invention

the hub includes a data communication concentrator, the power supply distributor includes a
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conbi ner, a managenent and control unit and a power supply, the

comuni cation cabling connects said data conmmuni cation concentratfgfpviiia

t he conbiner to the node, the conbiner includes a plurality of couplers
and a plurality of filters and a plurality of smart power allocation and
reporting t ) cou ng.connected via a filter and
P GPEAR ot b ung RN PR o BOL IR AR SeereTefen 51GE ©o
report to C@W@“Nmtda@ﬂmemhmammtmo mDnc)ﬂntramrtth the combineo GONSUAPL iintddera
node conn t in accordan with a preferred enbodi nent
of the pr SELRES W LR AT ERI b o SRTHHEE OF skl ene el Gt Grren sower
concent raﬁﬁnfcau@rhencbmwn@mﬁmhlys @mmsmaem chiptdr RS Bnn DDA AIAR Az POV
supply, Eg ggrgynlcatlon $I connects the_data conmuni cation
concent r ator hevwBhBf P pPﬁmiﬁ?PHbﬁﬁgth?ﬁBEéBn%ﬁﬁ@Wmﬁéﬁ%ﬁﬁ§@§0§he

pl ural i t ymahageniepl £idscon@AGng th diFahi aoxs&ﬁptfolnlo?sﬁédeaeaﬂn&teﬂltHér@Jo' ty of smart
power allocation and reportln circuits RS), each coupl er being

connected via a filf#thenindgeger Rith@ Pé?fe’(‘i@?i thdwﬂentf héthp present invepiinythe and
the SPEARmitSimeRREALI 4@ tOmlifbdtioh NS nBBRG A MHE LHo(x%WswﬁﬁﬂE% dgt ?[gf!oér infud] %dg

connected thereto. Alternatively according to‘a pre odi'rent of the
present i FRAEEr gRd @nrowen gppish (ﬂllmmnm:cmma csdmgLoonoats the daan@emtunahdsn t he

power sup r 0 copbiner. and a_power s
comuni ca‘?Jln%er{l(ilIl ggt% ‘:mgmec{?ﬁ{ r?eﬁh%k %dﬁ%i li’j})gast’ ?ﬁ?ﬁlﬁﬁr céff”ipBE FS %BWEagﬁngf%‘rppeﬁ a the
conbi ner 4ng & hblraimdes’ fi ltd:mambatplurehtyl dsfckruﬂe$o'aerpidlm@tﬁdnt ¥ndotepoaitpl @icsitand  a

pI uralityeg s_an ur al wer al | ocation_and

Leport | ng( gsrcui egd’(@ﬁ&h% Rg Coé’%‘ﬁe @Ferlﬂ%‘? Engéﬁﬁ@@Pé’é“RHt& fheppWer and
&_SPEAR tsopplp, aud phd SBEARhS We&upmhx th8Nfhxihid® PAEARsisp1RPas 3 h¥& t O
aut omati cal I%e% Fconnect a node connected thereto displaying an
over cur r eAEEEREFSn ol | owi ng el apse of a programmably predeterm ned

period of tine. AddilfelReiadl} YcdofiBEQO slofRaed %E@Iﬁeﬂro?ilgﬁrggn?ﬂp%bm of
t he pr es?]nédﬁﬂw%entl on the hub includes a data comuni cation concentrator,

the powe St St IoTBInICcation: CoRreatraios dhb poreer aupdlyadisioibetor Sughpley 2 t he
comuni cabmBieE ] & ng&%@ﬁ@t the tcﬂﬁmﬂﬂccé‘m& eIh E‘?fﬁ’%%‘?q’% C&ﬂggo}n&%@gu off & the

conbi ner to the nodes, the conbi ner udes a couplers and a
pl ural i t FORFERIRPE é‘laéh%wlan% tuthainiedss, tife comiimer polndes abllumilag,t bbeoupleds and

reporting pufht , onnected via er and
R T N S A S A A e S o
aut omat i &h spuples bej ngle@tneggumna aff'rl‘amaad mSBEARaomeaﬁpedoftthepeﬁver dpsip) aidi ng an

f d d
peri od of 5 ne o Peb AP0 Gobierla PO Houe His-B Aot ot RerBat t er

when it neerbworage cordiithpd falewit) elapeaita i ¢ b m@lﬂfﬁ gictibtefminddpL e tihi?.

accordance with a RI gferre . enbodcl ment %f the present invention 12 5 SEP
2006 ddmtionally 'in”accordance with a preferred embodiment of the present

N invention the hub includes a data communication concentrator, the power supply distributor
) s

includes a combiner and a power supply, the communication cabling connects the data
communication concentrator via the combiner to the nodes, the combiner includes a plurality
of couplers and a plurality of filters and a plurality of smart power allocation and reporting
circuits (SPEARS), each coupler being connected via a filter and a SPEAR to an output of the
power supply, and the SPEAR is operative to automaticaily disconnect power from a node
connected thereto displaying an overcurrent condition following elapse of a programmably
predetermined period of time and to automatically reconnect the node to power thereafter

when it no longer displays the overcurrent condition.

Moreover in accordance with a preferred embodiment of the present invention
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t he hub includes a data communi cati on concentrator, the power supply

di stributor includes a conbiner and a power supply, the communi cafbiSép 2006

cabling connects said data comuni cation concentrator via the conbiner to

t he nodes, the conbiner includes a plurality of couplers and a plurality of

filters a it 0 ) U [ Al ' its

(SPEARS) - L e R o e & Bkl E Bl SR B S,

out put of carhiangseand 2 pomMep kypplani: cantreunSREARCibhog wdmscta saididate pommerisgionwhi ch

recei ves y r l. n [ sj. gnal

whioh 1o SR PR bl L ATHAIRINEL AR o R SRS B gl

mul ti pli cd plpradify cOffpay atdor Humrbyeaif vinay powe afbgahiah afd Bportitpecicuity GREARshs or

and al so regceiving. a reference | t age fo fromre tive reference

Vol t age. s5e) catith e i ig ML PR T (LA ET PR P ShBh et

r ef er encethe SPEAReincladasrac@sreanadndos Ghichiee@dRE & Obltdgn npus Vinrfoom seoagenpply &

control circuits. Additionally. the outrgﬁts of the mul ti\?\r}xi Cj t‘%ﬁﬁf

conpar at P9 FREGTA & SIEHRE B0 RIORUNFBRAO [tHFYE PR IGPTER MR /Y Bcei ves

i nput V0|rhﬁ1@91ic\ﬁynoﬁ/do%1£ﬁaﬂﬁ)r§lﬂé’déﬁﬂig 1BEEIEAI] fivndthe RUAYIt d@SoandWidoeBteitingrat ed

vol tage output Vout. Furthernore the outputs of the conparators are

suppl | ed FEBTRER HplkaRENreldron sapecHve Fglerensr iveltags sQWESe as nonitoring i nputs

provi ding informat lpt?ére{aﬁg%@'!réfgrea&evcﬁlgg&wu%aﬂam Ear!o@r‘é!nﬁﬁbﬂe hegral thegsPEAR

Additionally in accordanCe with a preférred enbodi ment of the present

i nvent i orsonTses anghyeraive qoausl apwairamdeavagameabicontresifewtst r at or, t he power

supply distributor 546! | : I :

eqnmmuni cati on cabl i%dgmggﬁg}g%fe gu@%@éﬁmﬂg@%%ﬁggﬁ %%ngonynagebtr?? rg%%hgrd t?/i a the

’rﬁnbi ner a eurtdne lingtbe spd amdch vdichordotinesr inputcyalitdes Van vial the alireny sofsoc @opl er s

each of ] i.ncl s at. | (r of transforners, each having a

center t pég{ﬂesféltg%gﬁﬁal?@d Wi%?%% pL\E/%ia‘}aou%\/ni ch the DC voltage is fed to each

wire of a tw sted Farthermoantheciugthtd hethetcomphiatorh ere supplad aormangenaent téh a

preferred etn%odi nent of the Q[pr)lr esent itnvenIiOn he . hub idncltlé]dE)}a de%tta

comuni c&PTEN CERELRCFRES? D PREHRRYS BONHI BioLp B It B TP e &K

conbi ner flandngthpoipbrhesSEHAR, the conmmuni cation cabling connects the data

communi catiom concent r at &r .via the conbiner to the nodes O%n t he conbi ner
t7

i ncl udes a pl ural i £GPl geeordanse With AnRTered nepkpgurent SPTE3R

transf or iBfentivh e hubSnahddsaCe L1 caBMuhithtioh @bndehtrdB€ kiedRWeAsuppBCaREBItsr Whi Ch
is split.into two separate w-ndi ngs and a capacitor which is connected

bet ween PGS Sephingt ardvenRRVHGSUARE WA COmErieten valllpe ConpRsts: Bt #482 t wo

Wi ndi NS chRAnBRcaBSn cHREndlSNvhMEALEREYeSIONR] RdedUhd 8hd EGEHING! MclLga at es
the two windings for DC. Still further in accordance with a preferred
enbodi ne@turdity tdfeopplers each of vhich igeipdes@odeast a pair of transformers, each having a

center tap at a secondary thereof via which the DC voltage is fed to each wire of a twisted pair

connected thereto.

SN,
S

Further in accordance with a preferred embodiment of the present invention the
hub mcludes a data communication concentrator, the power supply distributor includes a
combiner and a power supply, the communication cabling connects the data communication
concentrator via the combiner to the nodes, and the combiner includes a plurality of couplers
each of which includes at least one transformer, which is characterized in that it includes a
secondary which is split into two separate windings and a capacitor which is connected
between the two separate windings and which effectively connects the two windings in series
for high frequency signals, but effectively isolates the two windings for DC.

Still further in accordance with a preferred embodiment of the present

-y
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i nvention the hub includes a data communi cation concentrator, the power
suppl y distributor includes a conbiner a power supply, the conmubiSEaLI006N
cabling connects the data comunication concentrator via the conmbiner to
t he nodes, and the conbiner includes a pair of capacitors which

effecti Veiwemlmﬁlem@)flﬂ@ﬁdd‘s&a@dﬂi Bgn e cAlRh 2ofQATFND} GRL bRk, QWH&&%R)&
Still furt T4 in accg)rdance wth a gnﬁgerred embodi'ment of the present

i nventi on’ t 16 “hub FROMTGed ROVifAL SPR fhi ORI 2Eoh cebiingacemrects hie pdyer

supply di simninbtitc@ron doRediRes & GOTRLRBE: ANFe RFoROVEH HSURR Yier tRRIdes 2 pajr
conmuni cat on cabl i @g connects the data comunicati on concentrator “via the

conbi ner ? FPREIRDHesh cHpdiveld oS fiem rewshpeithedata mlmtpmatlen ofncemmami t or S
which effectively bd of t e nic
0C Ky foerf 170 %Jo?&ﬁ@ NGt B ?&x%d 1l ng rﬂgogtl}l SRS S

concentrator. Additionally in accordance with a pre erre
pr esent IPHSASIOL B heth enchudss iard@tatjdmsn@maab:acmnmtmnmfcaxb|p@n/ecmp@s,mlﬁtabmb; t he

power supp t r, i i ner and.a P

comuni cat {:I})ﬂﬁgécgbclrolhﬁz]g egorrl1 ﬁe%% O%g'ﬁéupggt’a © ESTHRTAICRUR ga??\ﬁg%r‘f{?@f%f: ‘ihSr(pa\W a the
conbi ner Wmmcaﬁ@d@gnw&n@tot ki thoodminiger to fel nsdes afd the @bibiaal edngiraes two
capaC|to S [Lan co de coupling circuit.

Pref er ably ?h%f %pqm Sli' %bn? ‘85“6? l@"ﬂﬁ){gr U germeBueside sepavacaionnd a

pai r of tpaestmatarers, each having a center tap at a prinmary thereof via
whi ch the DC volta%% s lgﬁtracted fromeach wire of a twisted pair
connect ed t her et 0. “R4HPRORER | 3Fceidanger withat iPrepyed kabedimaetniof ghe amesentabl i ng

i nt er f aceénventibal@eshud inSI0R&' AHRE bAGLHTIRG &hediGaR V\lEl ﬂﬁo&/&asﬂﬁé ?rd.:rg?l{nbut%{m' ch
! charact ?‘Hiﬁzed in that it includes a primary
'saaar ate! SngySombigen apdhFareWwS T Supbll c thej somwn@stoeobablﬁ@/\amects hke tdaa

separate anﬂﬂ!nMﬁo@@&uéé’ﬁﬂr&tHr @faf t‘?lg tc'}p%ﬁ%irﬁér &P Fﬂet%d%i; aztme El? ﬁgmpndl \?ﬁ%ﬁ él:en series

for high frequency signals, ective I'SO ﬁﬁs for
DC. Furt F&F ﬁﬂﬂ@lﬂ&@apé@mfmﬂscad tr@rw@rmanblessrt@mmmenBMuplmgldud@s a separat or

conprising a pair e ctiv bl o DCfromre hing a
datrrg |nputg of Ioa ng!f g&%@gﬁé%? Eé m“hlggtg)tné ca ngl TF(S%&GT Wﬁ‘iléﬁs éé&?ﬁrﬁ% i t h a

preferr eﬂaiéﬁﬁUMSfmmtrsoéachhewpa esentr tap a[t\aqﬁtrnaejnthtei‘hef i WA tB@DICORStagaRl | Ng
interfac tor r|S|n Wo pairs of capacitors which

ef fecti ngt}zﬁg% cEéf%hfro 3’6%‘?“%%% BE5RIP- of a node connect ed

t hereto. Add| ti onaABcjmonalial dredltaaki vy wetdaﬁmﬁ@rmﬁéﬂscéﬁhr%nﬁt&ﬁbé iltdegger face

i ncl udesngalé tor cl udes a sel f - baI ancj n% capacitor-less and
transf or FeF -1 ¢ Slﬂﬁoaﬁ 41 SHRHPTT Qihpelyis tchasagierizegy inj han dciopldsrce wit h

a pref erprﬁda@mbmdﬂx reRph: iafo tdSepir@e SRtdiARRA L @M clihBwhidiths Rorktted ¥Q8veen
the two separate windings and which effectively connects the two windings 1n series for high
frequency signals, but effectively isolates the two windings for DC.

Furthermore the communications cabling interface includes 2 separator

i,

comprising a pair of capacitors which effectively block DC from reaching a data input of a
node connected thereto.

Additionally in accordance with a preferred embodiment of the present
invention the communications cabling interface includes a separator comprising two pairs of
capacitors which effectively block DC from reaching a data input of a node connected thereto.

Addrtionally or alternatively the communications cabling interface includes a
separator includes a self-balancing capacitor-less and transformer-less common mode
coupling circuit.

Further in accordance with a preferred embodiment of the present invention the
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node is operative in both full-functionality and sl eep node functionality

Still further in accordance with a preferred enbodi ment of the -pb&gRi3ls

i nvention the node i ncI udes a controller, a switch, nonitoring circuitry,
| y. and node CII‘CUItI‘y and wherein the switch

at | east ong ﬁower E’f%

recei ves &°C% tOP‘EfIa“Yerfﬁ th fulbrcHenabisnandotqep modeviiinghonaditei ves a cont r ol

input fromthe sensgfi agrkel §y Qc%o?daﬁ&n%f?ﬂ ';ﬂ@féheé OB LR 'pi%gem
circuitry, which is continually powered e | east one power "supply.
Addi t i onalF¥FIics de dwee drrdisenn tchntzoiisr, ef wﬁ@d menbotigneruitof at kestprresmmter

i nvent i ongthe, ARde . @l.50; 0 and i-n_the

supply i nélﬂb?es at Ceaéﬂtryg%&]e‘gggg él‘ri)egégg[ﬁh:%%ﬁ/é%ﬁfogt Cm%pdl fré’f“e%ﬁgm\{\g{%re IS
further pi‘”@%ﬁhdé@“ieﬁ agouior] damc owi thirsasprafvetined centsidipe fitrofhe tdinitofifie s ent

invention.a.Local:ar rkae.neluding a hub, a plurality of nodes, a
comuni cat | Ol;]?f :?@oz@%&m rvﬁige%sb RS P Wﬁ’?‘guﬁB@es to the hub for
provi ding data commmht@tatallpnn :a:nﬁkdmCepmra St@Epired @inbbaintabt Q:lf &@eﬁ@éeht\/e to

provi de a t ower to at | east some of th Iurallty of
nodes Vi ailntv hﬁ%z&&}ﬁig‘ruér?ec 6’ﬁ ”é%?bar B‘?\‘ﬁer RRY 58 eéeﬂfbH!eyP‘H‘Yeét‘-“l‘HP&Uﬂf&ﬂ“ es at

i ncl udi nglepawes rd&’ﬁi@@ab%ﬂérgﬂ&la&gl;@l@@lbhtty Further in accordance with a
preferred enbodi ne of the present invention the power managenent
functional ity goverrérei %@F‘V“@fi ip Ggardange atith| aeprsfereed rembofiimene oflther al ity

of nodes pregent M@erBRAUAIE AL ﬁ’é@ﬁo&qpélbcflgg alﬁﬁﬁfa%lﬁgfxérotf%dégo 5 ﬁﬁgi%gt nt
functi onal }y nonitors and manages th E)ower cons tron o IP € no

Fur t her not2808 $REngraiRg said ﬁbﬂrﬁé@ewei igribe mdnfat pttoyldsgmcomxmmmme,rmd 2

shtuatio v@e@gu i rorlat rther in
?f)cor dan(r:%) Wi t hﬁ) y %%ég@?%m%w%@n% ofle%gthe"%r 34 f‘g p?ﬁ?fetﬂtal?g??sﬁ K& ower
managenerfy Haneiabiyapl nydespes ahesommuatcatiensibliope tiaf pawer Mpplyudisadibutorpower

managenent i@ @»Uélrf?an\é én%g{ gtgtr)lomer managenent node. Preferably, in the
i nvol untary po rranag f operation, if the power supply

di stributor sens es Fartheg jint acadridence ofithi met‘eifremrﬂwd;rp@it\@f tha \pedskd B ddntiyn fher

power tr ormunlctlo cabling to the ngdes, i}

suppl i es q%%}raégl % mgrrlrtneflléfﬁ%m%afh HEWEFS B@@ég?wgrdﬁ@t GRst sprae Hgﬁ’ésl’mml‘ty
Fur t her noxf enod¢sheia pbe/veasmslum@dtmmhﬁhrngbﬂie@dralﬁ} R ﬁl{\@s‘lrﬂﬁﬁo&{@a{t rhcrldaRiglS to
t he nodes_to cau them%o operate in a reduced power node. Additionally

in accor daRce Wi “é?“ﬁeéf B ASBIRCISRE o thenBogss.e Serbermpry che i BAVE he

vol unt ar yngmegutentreAGRABNG RRAE Mer@PRhA it ond %Hcgﬁ}GOQQ%QJe?‘V@dtJ)ﬁb'als' ty is
mandated at certain tines of reduced activity. Moreover accordance with

a pref er PRYPRYB%di nent of the present invention 15 5 SEP 2006
Still further in accordance with a preferred embodiment of the present

invention the power management functionality operates in at least one of an involuntary
power management mode and a voluntary power management mode. Preferably, in the
. mvoluntary power management mode of operation, if the power supply distributor senses a
situation of insufficient power availability for power transmission over the communications
cabling to the nodes, it supplies a reduced amount of power to at least some of the nodes.
Furthermore, the power supply distributor also provides control inpufsrto the nodes to cause
them to operate in a reduced power mode.

Additionally in accordance with a preferred embodiment of the present
invention the voluntary power management mode of operation, reduced power avallability is

mandated at certain times of reduced activity.

Moreover in accordance with a preferred embodiment of the present invention
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the power nanagenent functi onality includes at |east one of the foll OWI
functional elenents: interrogating the comrunications cabling conh
to nodes; to which it is intended to transmt power over the

_ communi cat{ Qns_ ¢ cabl |r§1% mLsettﬁ_] g di vi g“d,%' o]I tage and current lLimits for
nodes based® st°@aSt 4R F & HFROBITY, HBHIEd fht Pt PReol BnipiPwing: B1stiewsbl i ng

connect i oncltremodesraneify eredefmmnedcPdhanebliis coseftinng siHel all &nshgpaki ng

nmessages to the . renote node; and reporting status of a |ine connected to

the node t 8" ASTRINAGETERtPANGT RVeIPaCrBRINIEHTIT chllngh ssttinenrdivtlordericas ad h a

pref err ed @madinkNior obdéhRsdl 83RE on tAVIENGS 1%n€%§1 g@k‘(ﬁon{mﬂ@&ﬁgﬁr@abhno
functionality may al so include at | east one of t ol 1l owi ng functional

el enents: %C&a’é ¢ 8oYR8 86 PEY I inea P semdimg]@ltq@bkwrznsumomysse@eg tteithait or
cor r espondifgtet ®d@; hidRepbRin zﬁ@s bE 2 liiSe ic ﬁz?éagﬁdto t0e hERANSM (na ARG OWEE, t he

communi cations cabling in the absence o power transm ssion t rea ong. If
t he absol #{&°¢al ue of the vol tage is higher than a predeterm ned

programuabl e t hresh Laggi fied aving a val.t resent
t hereon from an ext glrtﬁa grurul(lzgl%c{? ?arfc ;tl)s%)ﬁp fffarrvaleﬁngoof‘ne?thgk f ‘? pécégge

not hi ghenntention thelpewer e‘deet%mlafnmdctmhmlgﬁ/W@ntlhd@&héﬁsﬂone&f&hﬂf fodibtvidg m t
is set to L prec et,er m ned ltag g ranmabl e val ue and_ power is tr&eg’gﬁx&)t ed

al ong the Tine. {EPEsTt gt He TGS &t A OV b e BAYer a848P

t he out putconéspbhdang)ml\ﬁﬁms li@li)l}hYChd1lt $4 ntdide Do fr@tﬁsnirhﬁfod/érﬂﬁe:a{he Q:bnlnﬁﬁ&%tl@fﬁe
pr edet er m ntﬁd prg_% %nmabl ﬁ@ i me, based on the foregoi ng neasurenents the
status of EHESHFREDSEIGE PHROVISr Hansiyssigh hereplpng. f fé@ﬁw@@@fwlw@“ thrctaliags Hed.

1 Pbgf er abl Wighth@adle beidsleRahtORoffartiBie Blatdis 10f idie cﬁ&%daa@ %%H%\HIE!&R%OU R

| udes at | east one of the foll ow ng determ nations:

V2 AND THETAESEARGE o e externapsourceplf thembrolpgelvatpe of e, voir&eSH@mgheR@umT

WHEN Vout 45 Y20 V, 13, F | NI C
LOAD VHEN Vogt T3 < IVE‘E AN %iTE; H&'ggﬁﬁs%%%g% &ngfe& lﬁﬁﬁ 9%% %ﬂe%m{%%
VHEN Vout Prosyanmaie velue FabpeveaNDirssatitTabaleng mmnwﬂmécaﬁa wmwagmme

| OT1>1 5 ABS 2>1 HE .ABS ALUE OF | OT3>I 5.
where A CN%{I%%ED COQE}S%ESE/&:E;AE t %O#% Ow%’ugqp dgnﬁlé%ogh lzfaolh“ﬁ gtaécfa‘?t SFhe
line. A SpERSte@iREUpgcammalatid ome; based@ni the \idriegding nebordmaits thdistateXoSthe

across poﬁbcle' g thellgsne tg % ch 1? 15 connected are determined. Preferably, the determination of the
status of the node and the line includes at least one of the following determinations: |
NOLOAD WHEN Vout > V2 AND THE ABSOLUTE VALUE OF I0 < I2,
FOR ALL T1, T2, T3
SHORT CIRCUIT  WHEN Vout < V3 AND THE ABSOLUTE VALUE OF IO >
I3, FOR ALL T1, T2, T3
) NIC LOAD WHEN VoutT3 < V4 AND
THE ABSOLUTE VALUE OF I0TI<IOT2<IOT3
POLLOAD WHEN VoutT1>V3 AND VoutT2>V5 AND VoutT3>V5
AND THE ABSOLUTE VALUE OF IOT1>I5 OR
THE ABSOLUTE VALUE OF 10T2>15 OR
THE ABSOLUTE VALUE OF IOT3>15.
where
A NO LOAD condition is one in which a node is not connected to the line.

A SHORT CIRCUIT condition is one in which a short circuit exists across positive
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and negative conductors of the line upstreamof the node or in the node. A
NI'C LOAD condition is one in which a Network Interface Card line _ccpp 7008

transforner is connected across the line at the node. A POL LOAD tondition
is one in which a Power Over LAN separator is connected across the line at

the node. VO is. the voltag t.the output of the. power supply distributor
for the | iaﬁ{gneg\%wf §Ol}iﬁﬁpéscf§tt€erifﬁeﬁ@6‘r?ﬂrg@¢t ‘?ﬁfﬁiﬁloé“&git BRsewhi ch is arrived at

by neasuring theNIQILghastopada Vahalp: Ofick @Ncagek Vatack arraliRerinedof ja few
m nut es when Qmaer i S n@t transpmitted along the line; V2 is a
pr edet er ni-REFCF GGPAHRRAP @ 2VEF Rewhi ch is arrived at by measuring the
| owest val ue ofA pOLtraueD\HEiibRLs ehePBNAch OPoRed OVEMANEEAICN RRWRES | S
not transmtted _al ong the line and when no | oad is connected between +Vout
and - Vout 2&fPstthe liBei#ddt nedfe- said  power supply distributor for the line; V3
I's a predet er myoedRreQLAMRRI S RbHG: WGty B0 Rthihe TEASUT I Ng the
hi ghest peak val ue of vo%%t age VE)put fo?@pe?épg% (s){ atg?éjw r?‘i Nt es when power
is not transmViltiéck afedeigrmuined piogeamamabisvvelne avhiahsisstreivicleati sy oommdog ¢t
bet ween +y¥Qut - t tput . Sai wer. RlLy dj I or for
the line; %4 Sijt ?Egk p%g%e?fg&?nﬁ%gdv%?ofg?aanﬁ%ngﬁ?e%ﬁ%é ré\}ﬁ?t'ég “l’%" pdroe ér‘%g{)ty
arrived atrapyitiere@dsng thaginé;he hi ghest peak val ue of voltage Vout for a
period of a fewy,m nutes when power is. not transmtted alang the.line and
When a resi st anda®i'sPEarRART ehP BB < Vot VAR VI at P RESBIRSUE of
sai d powelowesippliye of sditabbModt firar pdibe dfianfew nvinuies vaep peRiat ©mdt Bedmitted
programmahbl e val ue, iich represents a i cal_threshold value of Vin at
ich a nbg® ﬁ’ﬁv\&“‘é‘ SPEY ng %ﬁﬁ%eﬁﬁ%ké@?%fvwﬁfélwué A GgeuipebdiREd at a
L ¥ st ti npovldrsuppl@uistdutoy QK ikgeasured at a second tine T2; VoutT3 is
Vout neasured at .a third time T3; 10is the current flowi ng at the output
of the power sHppfy efedtierprAdopropgmmafle valyre which|is jagrivef at fyeneasaring thed

progr anmefibResy e vafie td?evoq’ﬂdéep WfouPfort Qﬁ)@ﬂ&y\?f S P ¥ nge &l ShEd @g%f&;*ésf g{}t the

line; 12 is a‘Predeterm.ned programmabl'e value which Is arri
nmeasur i ngtringaittedelonsihe pesdadeiena refistarse icennastad Yereenr-Vaupandi-Ydutat thg f ew

m nut es whe tB?%ﬁBbéfeﬁgggly:dﬁ%%mrtf&gge ﬁr{e?ng the line and when no load is

connected at the oltput e power supply distributor for the line; 17 5
SEP 2006 V4 is a predetermined programmable value which is preferably armived at by

measuring the highest peak value of voltage Vout for a period of a few minutes when power is
not transmitted along the line and when a resistance is connected between +Vout and -Vout at
the output of said power supply distributor for the line;

V5 is a predetermined programmabie value, which represents a typical threshold value
of Vin at which a node power supply commences operation;

VoutT1 is Vout measured at a first time T1;

# 3
S

VoutT2 is Vout measured at a second time T2;

VoutT3 is Vout measured at a third time T3;

10 is the current flowing at the output of the power supply distributor for the line;

IL1 is the predetermined programmable value of the output of the power supply
distributor for the line;

I2 is a predetermined programmable value which is amrived at by measuring the
maximum peak value of the current IO for a period of a few minutes when power is not
transmitted along the line and when no load is connected at the output of the power supply

distnibutor for the line;

17




13 is a predeterm ned programmuabl e value which is arrived at by rrealzuri %h
the m ni num val ue of the current 10 for a period of a few mnutes ¥ an 1008
power is not transmtted along the |line and when a resistance is connected
bet ween +Vout and -Vout at the output of said power supply distributor for

the line, 15 ig a pre ] |.e_val ue which is arrived at by
measuring the maxi &%%%@@gﬁfggrggggﬁﬁgﬁrﬁéﬁb lﬁ'é"f"(?ﬁ % WePaHTBE e ew
m nut es wWAERMPBViEtue of thoturetr JAnSni pted! e ofey hinereh ivien givebr When mesrhigad i s
connect ed,;at, Lhe; . of the power su di stributor for the line;, -
10Tl i's 10 r;eglgﬁlpgé@?«hﬁ gt ﬂ?@%%@gsm%a “Yoet #s;0utof | OT3
i s | O neawwst poveatupplyistiButoFfur thedime] N accordance with a preferred

enbodi nent of I%hle ﬁ%{e ent .invention the ower, managenment functionality

a

i ncl udes functtof e?ﬁ‘“%ﬁi%mlﬂﬁ?‘%ﬁaﬁﬁa‘%@h g ABORR AL DYOMSHHERS GiF

during nanasihufppdaaiaQR GOMPLLSES LRI NEGH dreNew RinuRGHK 0N Rver Y gher ably
the functionali tay for nonitoring and managi ng power consunption during

normal op EIAPIGA dugps liBeandwh Ry laedns epnnested akothe Ipuipade tha revigesmpll | v
cyclic manRdigbutoffer tfaeimpore the functionality for nonitoring and managi ng
power consunption during normal operation may also include sensing current
for each node IgAd iel6hiagsureg aséne &d; current with programmably predeterm ned
ref erence val f [ djtionally in accordance with a preferred
enbodi ment of qtgggI%:Oe@g%}mhiaﬁ\%%??’odﬁltdeach node may be cl assified as being
over - current , IdRdérICemeasert aoimei®8mal . The over-current classification

i ncl udes pro’grammlkgléfh eover. .in accaordance with a

adl{ ust abl e t.{?lr eshgl dﬁ?' g/bc{

preferred embodi ment of ' %°8°f§?‘é°§é’ﬁ T HGEHES BRPOYURENt 06 sdresentda iR H€i on
i nkl udes patvet masdgemea: ffictidnstith oidi@isk Mehcsbhilie) Ay ShdrieAtd ARSmadslildSowdrode,

sl eep rmg:eﬂ an? Igw—.%gwer node.. Furthernore in accordance with a preferred
enbodi meRt SfPHRR S Esarmal GPRFERR PYRPTNE STISAE Chimera fartspely radenBrsferably the and

managi ng fp@yiedal e IS dhit6ihgdid REni%TBbweP REHsBbAsh id&h%t)%ﬂﬁéwgpe}ﬁoﬁont rol
the operation of nodes classified as being over-current on the ‘basis of at
| east on&BPIFRSREY SWIFey FPUR BRfiel it 2 easnerplly eylicemanngr. Bumbsosomxideeds a

regul ar AMMEsnatity fR MonltBARSHRl Hard Qe Howl & rm’ ' wer to
that node is cu]['fsr of Oetllftel;%st he Srgé}g?%}efﬁl%gﬁ?@#e@%égpren %Sh};%g?‘? rengg?to a
node is RSP Ms&idgisensig quarenidoreath aoft il eormariog senaet curteht with pkagraramablnt

| east ongrdipbgkinBiiea& L Dheshol 4. efined between a regul ar over-current
t hr eshol g and sai dehi gc over-cu%ﬁléﬁ?gt hreshol d and a predetermned tine to

cut-off is 18 5 SEMIREEHY in accordance with a preferred embodiment of the present

invention each node may be classified as being over-current, under-current or normal. The
over-current classification includes programmably adjustable thresholds.

| Moreover in accordance with a preferred embodiment of the present invention

the normal classification includes at least one of the following sub-classifications: active

R

mode, sleep mode, and low-power mode.

Furthermore in accordance with a preferred embodiment of the present
invention the functionality for monitoring and managing power consumption during normal
operation is operative to control the operation of nodes classified as being over-current on the
basis of at least one of the following functionalities: if current at a node exceeds a regular
over-current threshold for at least a predetermined time, power to that node is cut off after the
predetermined time, current supplied to a node is not permitted to exceed a high over-current
threshold, and at least one intermediate threshold is defined between a regular over-current

thre;hold and said high over-current threshold and a predetermined time to cut-off is
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determ ned as a function of which of such internediate thresholds is
exceeded. Further in accordance with a preferred enbodi ment of the préEdi
invention the functionality for nonitoring and managi ng power consunption
during normal operation is operative to control the operation of nodes
classified as being under-current on the basis of at |east one of the
fol | owi ngetrunees srialinerioaof v iof prch inemmediateethgeseldy s epeesdist er ni ned time
foll owing det ecti o f: ANcURAGL: GHRL GRFRRURIMHGR PEERLERHEG L hEE | S
sel ected to avoid unéesyre response to noise, supply current to such
node is fechpraitiedr Mribing and henaging pewacEosdepics wirng woprlebwratied is
embodi ”e'afner%vettﬁ%orﬁﬁo‘?ﬁ%%era (S &N {‘clas‘si%%d la?%?xl %&%-cﬂféél(%@orn‘%hé Pelsuges
functionality for nmonitoring overall curren Pow" as ol lows: I'n parallel,
overal | taasr e of lthwitivadd fofctibdditieodeshioverelalivelpfshbheprkdangsibeg time
nonitore wherein the overall current . flowis conpared. with .
o oor armabley i Eees A Hol T Brurah b® Wi el OROAE bagieahio Py
conpari sofidesirderefnes to 9@ sitppdy S dukdentt:6 sudhnddt Retemmidl@sd. connected thereto
are together classjfied as being ,over-current_ or,K norngl dditionally in
il et 3 pa !

. Al
accordance with a heedn eAfpFditant o2 iPREeRrd SaPdmeRy &t G nPEf8
OVEr - CUT [RBhid B8 M £at hetorkidde SinBhQRIANER Rlosicaid Al &iciche fehed ds.

Still further in accordance with a preferred enbodi nent of the present
i nvent i offlions: mparallplopearalt sprrent flavn A 3loef they nedrs avanalppinge hankis wAHpt i on

duri NG ORI hoBHAL h@Rn! RoRELANG hith § WL BhmAG RRREAIRN BreRgue!

supply distributors classifi: el ng over-current” on the basis of at
| east onealed, andeorf diel basis g thisnemipenisini theegowerf supply distritakdr andr therodeexceeds

‘g) egul anr?x\é&F:@*!hlere%va% fo%é{ﬁé ecﬂxtssihg{ a%soﬁgl:g%vgr%un% tj;)rer%%tn @ pr edeterm ned tine,
power to a east SOME-hOdes 1's elther reduced or cut off after the
predet er mi ned ti neAddiidaliyn imragcadent , witht e poaferal lembudiment of sthaogregsay mi t t ed

to exceed a_.hi overall oqver-curr.ent, threshol whi xcee sai d
e o Sy Bt Pee bt SRR BBty i gRhis EREER o1 9
preferred enbodi nsSul 6irthehén prasédnte iwivent poferrddh empodimenis wpdhy mesdr i but or

forms part of said hub. _Alternativel ower. supply distributor does, not
f or m pariveiogdfe RrPaEdT FBRATS T TRCHPEZARE SRR e S

enbodi mesier@fontiepepiiivs & dontrblHE B drdn ol Gowat RIHPE Wi diutbRIcRSHIAEdISs gy
defined between the requl ar overall_ over-current thres?ol d and the high

overal | BXRSICURTET OB e hafi eEHJradt AP olenme tngtisnalitisrels iy (sraloprent

det er m ngdeas a%e%&ﬁ?%%r@l‘? o - WhLS thredho RIUBNad 18458 & PRdieRERink D igRh phvis 1o 8t
exceeded. Still further in accordance with a préferred enbodi ment of the

present lepsivame neses theitheoiweynced (s sy olf pldarthe predptermaingh Bmgt 1deintddy FEHBr t a

current dhevglbeaglassd il ot beRiRl 10 826G raqq% A0eka Aok NELRRWREr e SHRD Which
distributor to an external nonitoring system Preferably 19 5 SEP 2006
exceeds said regular overall over-current threshold.

) Moreover in accordance with a preferred embodiment of the present invention
the power supply distributor forms part of said hub, Alternatively power supply distributor
does not form part of said hub.

Additionally in accordance with a preferred embodiment of the present
invention the intermediate thresholds are defined between the regular overall over-current
threshold and the high overall over-current threshold and a predetermined time to cut-off is
determined as 2 function of which of such intermediate thresholds is exceeded.

Still further in accordance with a preferred embodiment of the present
invention the power supply distributor is operative to report a current level classification of

each node and of the power supply distributor to an external monitoring system. Preferably
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the distributor is operative to notify nodes of an inpending change in the
current supply thereto. Additionally or alternatively the power syyg%lgg 2006
distributor is operative to provide at |east one of full and no

functi onatlthi Eq); operation to individual nodes in involuntary power
managenenthe oheriattoos. ot BaE MMRIE LhRs ROWET; istributor is operative
in accordtﬂgx%foh‘ﬂd{dﬂ‘oatn | east s,orrgj of the follmluiﬁgi\?maq{l% Ggaﬁgctﬂf %‘r?a Lﬂeg}f S‘i"%%fi ally
det er ni ni ng t hé TOAM S BnaeAFHEly dbt Boves supply aisstlelidr iasperhigvet ot @bvipower

that it ilsastwmeedtfy SHPR WinBGodaBrt hedes...determ ning the relationship
between the current total power cgn{g%{rplti o% I?C%E&Yalt%)gf%g] EyPHaReY PowE

power avarlaBrfiteyeeswa) . If TPC/ TPA is less than a first threshold,
supplying full powe{thQmoaddi.t.i I des _one-by-one.on a prioritized
basis; and if TPC/TPA is ?grgllgtﬂeor ? ﬁLéd:??yag‘ss%‘bDBWB i PRYEUERIN deCHigke™itthan sai d
first thl@Sh¥mee oldie &diomsns fumgtipelisr ittt nidievihidial thé‘ﬂﬁeﬁ?yow@f‘giamfﬁig’@@iton a
prioriti égd,wglagg She lt—g}gyeg&g PC/ TPA i s between said fi

ar bt & irst and second
threshol ds, i nquiring as to whef h8rE HewStRpdang deuhe @sdesovietermiaing the a new
node reqéfilféanshipdwerecartte eurmen eotliapsiweg cansuBWBEn PIBES bitke LHAN: the n&%%rnode
ode

I's currepl)iMpii;Reeryi - disconnecting the | ower priority from
power and é%lrj]lrlf cﬁr%‘é? ?ﬁ%&ﬁér Spiesothenya dssletbresholgowenplyidautalhgowien to

accor danedditiriah nadepront &y road of QIR baok: 1he .invention the  power
supply d i's operative to prouide St east one” 6 erfthﬂaé?coﬁ‘é)

' LQut.or
functi ong]?"%s@ ?/IB’ ohé%}l’eét tha srid rﬁrgnﬂﬁﬁgﬂféy disgennecteg tmwiendbvirdixaduah OgtREss i N
i nvol unt areybypeMEsn ABRRYHEIRNbasiO |0l raQly the power supply
distributor i a Qprér,ati ve in g&czﬁggﬁ%’eﬁﬂl{?ﬁﬁﬁésq}eﬁwqeﬁﬁlﬁgé‘lgh?ﬂfjt PSRt ity in
{ryol unt G IBharaiaregeiventetbyrer mvi note squisk RGwan RIET JRAS ¥iodd SRR

power atpaved i8R A Gavi r,.assigning.a_ highest priority to the
gi ven node. Additi onaFY@ggnIng‘f:@?‘fd‘téﬁé%“\&ﬁ? ﬂe‘ﬁ ﬂgﬁ%fse?%aﬂsémm%emweﬁ t he

present “HH0REGHNS et Ineeppvneity sofplom goweér dndwbiectife ORBIAL ¥ork nREOY de at
| east ongwef full or no j functionality operation queue-controlled
priority in involuntary power managenent. Preferably the power supply

di stributor is opé&rabdrveadcnraaseovidongefeyed Emb&ﬁm@:ﬁ}yfg)@il},p&emfig%%ﬁég lity in

i nvol unt mapagenent operation: initially determnin ot al
power a\?g%gggféﬁ{ gﬁ:ﬁ{;‘bug%r RePReraiye (A Prediant fasterna pafuli or ing ucticmalityy

suppl yi mgemtomMithnotkesency deteidaie ingviliie oo i B 0 en the cyrrent

t ot al p%p@.l’ »%?[r)%ug}g%ilo (TPO) to tlhe,1 pu'rrg%]f&t %? glphtggvé&%v%ﬁag%mﬁ%ty
(TPA) . | B AT PP SUPPY distributirels hegedstive Lip pdogomgneef whith ewer t o
addi t i ofdlowiogl &mconediBymOResI0R = led,.prioritized basis; if
TPC/ TPA i s fgr eater t higynma secoﬁﬁ %ﬁ?ﬁ%f’%ﬁfeﬁ% aﬁeé?tmlt%hﬁﬁ?mé‘ﬁiaﬂ FReragney

t hr eshold 181 B b2 EVAynodsotistthereafienaisignoigal highestgsiotineo biye 0G Qe

prioritized basi saddiQ¥eMs’m LlcolBHe CAL § prezt%rrcd embodiment of the present

invention the power supply distributor is operative to provide at least one of full or no

£ N )
w, | functionality operation queue-controlled priority in involuntary power management

Preferably the power supply distributor is operative in accordance with the following

functionality in inyoluntary pOWer management operation: initially determining the total
power available to it as well as the total power that it is currently supplying to all nodes,
determining the relationship between the current total power consumption (TPC) to the
current total power availability (TPA). If TPC/TPA is less than a first threshold, supplying
full power to additional nodes one-by-one on a queue-controlled, prioritized basis; if
TPC/TPA is greater than a second threshold, higher than said first threshold, disconnecting

power tq individual nodes one-by-one on a prioritized basis. However, if TPC/TPA is
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- 5 SEP 2006 between said first and second thresholds, inquiring as to
whet her a new node requires power, and if a new node requires powe§ SEpdi ng
t he new node to the bottom of the queue. Further in accordance with a
preferred enbodi mrent of the present invention the power supply distributor

is operative to .provi de at ast qne of .fill or no functionali.t oper ati on
on a1 mbebtess SHB OO sriors Baeblh e R T b aHERPy : P AR RERE

Addi ti onahli ¥f a kv @de@Ediakd Matdy, difigg Pawesiv SaHRRG Yhe BoGdh bDME gicues operative in
accordance with the foll ow n% funtglti onality in_ invol unt%pomr

managenent oper at i SIS A FFAIIRSEe HAE S RIFSTTSE ShRRdipeRt & the g nyGRdBt e to
it as welgouds sifp® Uatduftodedpelal@dd b toréBdEUr 1QRE bae SRRl ¥i Y fitishdlitnodes;
determning the rel ati onship between the current total power con_sur’rPtl on
(TPCO) t o opR@Etionest ¢ Bre-shaingl PRoWerd BasH nabyqlintyry prPm)managenpey AqeRiqnally ess
than a fi | ' A ful ot bl :

one- by- oﬁg%g%&lgfﬁﬂ]ngl-eg%oﬁ !JP] ,pY);pglg%grb P#lrzméQB aéYes@ al%g(g hl'%{&g ‘?I%JR t:ﬂgq}&g)rw érzli er

t han a sdowtidnality és hotadyntgy qutver nenagenset dopefatiot: inhisks Meletminigsdoriaett i ng
power fr i ndi;vi,dual. nod ope-byr on a. priorifi ' ver, if
TP TPA 8% Bﬂe%%br%g#%é‘ Frydtas g‘ﬁé%‘e@%‘ﬁ%{ Pl B é‘w %‘?F%&P’?i 'ﬁ’; a%gg %

whet her detesminingdibe rreljtionsbip powesh; the f cuareno daalhpowen geoasuripaoe r(TPE) ow ithey, i n

th that it h b . | Mi f | - time,, which i
above & BPERATE RIEE IR R TP, TS (B PaRtIy BEBF HrRgcHondp e
di sconnedili pgvepaveddifis:atddas ond-Dusie dif 4 Gifrletsiiari@dpri@hideRRREITTPAITRAE hi gher

priority node to power, Additionally in accordanc th a preferred .
enbodi ne A Hage W%%Wf“h‘i’lﬂv%’ﬁ%t?fotﬁa’t Frad %ﬁégregl?gjp}%ﬁcﬂl“&?‘ HRGF %PE

Oper at i Vendiadi Q¥ enadyAREEn APtibELed Bads TRARVET ifAPCEIEN B ciwheh iR ROMET tO
be supplied thereto. Furthernore, the power supply distributor is,

oper at I vénd gepiciizregholds, induiing b ewlstherul nevapade reyesRP et e nedrliaving 2
Pt At ok pliod VinH@ens @9@;@ dslheb RYRENE Aol P B ToARNAHE Wt QRESRL | 0.

Preferab ower supply di utor 1s " operative In accordance with at
| east sor@releterhiaed olihiowmigme, un etrfeptizireaeyving powdradisopnupstieg peveTHEP™M thte t ot al
povier available. | e t it is currently
suppl yi ngd teoggg?tggogéggdzﬁo}ﬁ%ectm m h@ﬁ%‘%ﬁ"ghﬁf g(?&agﬁ(lg 8(?1‘2 I p between the current
total power consunpddigona{lifPE)adcordtrive withr a eprefetred smbpdiwent &b dhe aigesentt y
(TPA) . | TPA is | ess thar f.irst threshold, |_vi- wer to
S 1§ ond SR tE pren P8 Bt it PRI L B Rl P HRE g dtde BT
than a skemgadn thr pshel d, behiughléad thiratn, Fairdledrors tthd howahapoly digdbabng power
to individual nodes .donei b%-onefc%{h a Eri riéi zed basis. Homet\(/)er 'vidfu 1TPC/ TPA
i s bet weSPCTEHE PiFRYIASAHAE BRPT 1ih AL HEFHFES FHHRAPh PA P OWAMY YR & new
node requbdeesn ROVRAtaBS pven B deRE dpeSitiadl AirtfeRBF the POVE KuppAndisirbum: Bew node
requi res power or a node r e(gui res additional power and a node having a
| over pr PRATRY iR fesArdanes WEW irseteoms of therfalewipe fuecEna iy MG ACieFBEIg ng
power t otehBral pRVR avRlLRI tYasRAME s aRd U RRLYF PG RARITehy hilppiva@noname or
1 n):reased ower to a node 21 )
nodes; determining the relationship between the current total power consumption (TPC) to the

current total power availability (TPA). If TPC/TPA is less than a first threshold, supplying

full power 1o additional nodes one-by-one on a pn'oritﬂi'zed basis; if TPC/TPA is greater than a

second threshold, higher than said first threshold, reducing power to individual nodes

one-by-one on a prioritized basis. However, if TPC/TPA is between the first and second

thresholds, inquiring as to whether a new node requires power or a node requires additional

power, and if a new node requires power or a node requires additional power and a node

having a lower priority than the new node is currently receiving power, reducing power to the

lower priority node and supplying power to the new node or increased power to a node
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5 SEP 2006 requiring additional power. Still further in accordance with a
preferred enbodi nent of the present invention the power supply di _sua—ri p%[ﬁr
is operative to provide at | east one of full or reduced functionali ts)g
operation with enmergency override to individual nodes in involuntary power
rranagerren;quipigé%jﬁggnalégggtti onally or alternatively the power supply
distributor is operative 1n accordance with the followi ng functionality in
i nvol untary power neRiadenmt inopenatanon :witts angiefgredNer BRI GENCYF Iﬂﬁe?rege(ﬂf
power at a.gi.: . and thereafter assigning a highest riori to the
b ven nodg MRN8 AR R R CoriTiP e P e ige snoohiemusdred he
present ifveimnalty ofehiziopowelr esiupRhyy Bidtiad RUIANdS ARRS ahi MGt D RWkde at
| east onermgz)g}‘a f ul It or reduced. functionality operation queue-cont oIl ed
priority Tn PRAVS! THEERY™ fonglhn g alFrsrtively phepasreabinp i Hietriboiwe rs @eplivey

di stri butionacigdapenai W6 fibwse AABLANi Ryolfign! AW AGLunctdonal ity
in involuntar ower managenent operation: initrally determ ni ng ihe t ot al
power avaf’ie?%rlﬁ/ {£BeTaENgYs negd) for pewenet & @iven poiweandt thetealidr dssigoiug metrigheyt
suppl yi ngriogityolthd)@d&Sncdedet erm ni ng the rel ationship between the current
total power consunption (TPC) to the current total power availability
(TPA). |f TPC/ TPA Moreess it drgordandei wigh a plefest ehodisiepOdHthe grese@ Weenticdd

addi ti ongj, dei.t.i l.. power. to nodes, which currently receive power
one- by- one gﬁgfglscfggpdg@%)thtb ?@?I'Seao,peﬁaf‘i"%rtf’t P?@@eb"’és‘%gﬁt P T’I’%@ﬁ'F’l{ redugsdeat er
than a sdéénstignalithr egshiod, qobghemtrbhan mRicdy finf Skvolud@shabder FaMMEIRNG; pover
to indi VinéfgfhblglOﬂl%S Qne- b%)- @nﬁ orf_ﬁ a ﬁri oritized basis. However, if TPC TPA
i s between the’first and $Eco gt FEsHoPRigatve| Rotrcpidagreasithothahbilpeinga new
fiolle r eqéiincosngbionen iorohatar9 CiRoved GHiTa@8mad ek apal inﬂ%‘ﬁ’?rdetéw%ihé thtdiW node
requires S‘Q\Ar/ervaar a nc%de regw res additional power, adding the”node to t he
bottom B PHAHIEGL e VHEAS (s tated spwamiat iy Rurrenty ehpplying terdouidesnt  of

t he presédatmifingntht QBlatiby®hipP O¥REerS URP ! ' Fed I ald L ORr oVvi de
at | east one of gf ul | grl I el‘ uced ?unct{:%%%:t ?%tjg}ﬂ p%%ée?r%%n?%ﬁﬁgoﬁl gh%tsrﬁé’-%lgari ng,
prioriti SEEFHEIFPwET iaMilsb ity AFBAp INEPCAB aisdn®rihan Pifieftahmshold, sidyipgwer
supply dpsiér BULQitidnal QR&Sak, Wt he follow n

functi ongl i try in imvol untsa%l;/&%%\(/gehra 9%%%18251”%%9%0\6@'9 %tclugﬁx.’ﬂ)f ﬁ?ctei"gllf‘v"er

det er mi nPHfgPIPRE ok GueupsaRirolisd girlosibizel basisi if TRRYTRAI Is gcatdnethmtalseqpaier

that it ihfesEMAN BPA | &1 | ] .nodes: determni he relationship
bet ween thef cur rgne‘lt_rx}tl%l;&g %Hg{lvxglfetsfgoolﬁ’sljﬁfir%cfl?%%dv(ef%@nd’tvb‘puﬁﬂgo‘ieﬁ PPERY-POPAl
power  a¥BRarHized basjs. FomAYer, if TPRITAARAIsI betwess thhafirs@ dhiil Sdcohdr @aRiidh,

suppl yi i1l | .power to. nodes or power to additignal nodes .

one- by- g%%ﬁgﬂé gé @ir\%'rree-ﬂ%ﬁﬁrnf‘ﬁdﬁo%ﬁq&r FYREG ObA B requpres Fsayioqrahppwergpnddf er.

t2 gan a seeonubdelregskobolvergiraabes rdqhiads SBaitdndliphets, bHigshRHde ILHVELRG: Pover

of the queue.

o Further in accordance with a preferred embodiment of the present invention the
L power supply distributor is operative to provide at least one of full or reduced functionality
operation on a time-sharing, prioritized basis in involuntary power management. Preferably
the power supply distributor is operative in accordance with the following functionality in
involuntary power management operation: initially determining the total power available to it
as well as the total power that it is currently supplying to all nodes; determining the
relationship between the current total power consumption (TPC) to the current totél power
availability (TPA). If TPC/TPA is less than a first threshold, supplying additional power to
nodes or power to additional nodes one-by-one on a time-sharing, prioritized basis; if

TPC/TPA is greater than a second threshold, greater than said first threshold, reducing power
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-5 SEP 2006 to individual nodes one-by-one on a prioritized basis.
However, if TPC/ TPA is between the first and second threshol ds,_ %seiyz[fﬂé ng
as to whether a node requires additional power or a new node req e
power; if a node having a lower priority, in the sense that it has been
receiving power for a longer tinme, which is above a predeterm ned m ni num
Lime, | SoGhiliRlkl dodes %Qéa-b))lbﬁ'egorﬁQ\B‘?i%ﬁti.';_&d%@i'spﬁo&%rifEI@CﬁIrP% ls QB LecRhOT i Ty
node and supplying power to a higher priority node. Additionally in

accor dade# adtshcandghwbiedse thaembods ewhetbér & tode pragBemdditiond) @AVEON ptsner

suppl y qllO'Fé E“é(f?xﬂ%? FJO\!Vgr' %er[o%E Ih%\gr\xlé g 1RLaV ngg‘gﬁﬁn Jhg% e PREH (?11:15 lgééln lrec%ﬂ@ngo
functional ity operation to 1 ndi ual "nodes”’in voluntary power managenent
oper at i gawer Ppefaetcabtry titthe whinhers shuppl ¥ pédsterinined oniningino pereatis werently
accordance.with at | edas.t ,sone of t&e fallow Hg f(gnct' onal i t¥' HJI thieral |y
det er m AFRE HHBOYH: AFUHORES VEVEI PABIET PEOTY 10R° 48t SRR HES W I 2 A'808wer
conser vakiogity fodegr am as wel | as the total power that it is currently
supplying to said nodes; determning the rel ationship bet geg the current
total power consuriditiinaliyrpe)aceerdange witlir ¢ cRietered SMbBEMST &Y dnF ABFERt y
(TPA) . bfve G ToAvet %uhﬁ? SdibfiBfto id ob&laridd E@Z)Wicg:g aSWRR! Yilengr fifiulahd pRwer to
addi tional nodes one-by-one on a prioritized basis; if TPC TPA is greater
than a fustiondity herssiiondio hidghdial trivales Sai wlntars t pavier emdrepednenti APSHEARCE i ng
power te@_indivi I e r QY- on - a-prioritiz J r, if
T TralrBl, 8L RoulOdRply SRR RIBARNE ERLGHE Gt MRS o BUPYE,

whet her falaveng fioggonatio iimigs lypieveemjnizgthe itdtalponenavadatde teeit)in acesrdargewath and a

node ha\éi ng‘, a | ower ..pri oria'% th ttgetr% w nodﬁ"ais .current I% {enceg vsi ng
b, ECRELRABECFH PREFTRGIN BF 119 HRSEL IF i el SRabE Rt ng t he
thg hg_r Rode3y ?étymﬂﬁ)i(ﬂg thedrelaflONvRIp Betivddnahe tutrencoa ﬁ@.ﬂ&lﬁzoﬁ\ﬂghﬁti&} preef)as ted -
enbodi ment of the present inventjion._the power su istributor, is

oper at | F&TE¢H B 9‘?‘5@' %ﬁaﬂ?bé%t(TB%L IngPPL/W ‘gdﬁeﬁ%thﬁgle’rc %Wi’ﬁsﬁ‘%@ SugBlIt i on

W th emanogses 10 %eHifibE nb&sioRElbylofltiah aNEdREzd %O HTPE/TY ADQ YAt BRAGE MENt
operation.” Preferably the power” supply ‘distributor is operative in

accor dapesenitirisholh highst Ithai e finshehiresdaldl disgorinaeting| reteary idéidial pafREgement
operatl Bhk-by-SHe bE Rﬁari | gagﬁg%weggre .(if H@Eﬁfﬂp § btwedn Qgi eﬂrspgg@’se@&ﬂ.

thereafter assigning a est priority to the given node. Mreover in
‘accor datlzeshplds hinguiping fag rto exhethinba dewentde gtquitee ppwes emt ifianmesnnedenrequings power

supply di i butor.is. operatjve taq ovide at | east of f-ul o]
Funet ) ofaFt 4R Boad B dREE R SR BN o) o5 e hssritiny ek
managengistonnleiafeetha dwertphienpowde frospphvgr @l Sbhnebtieothe ihgzhepmiity vedd @
accordance with the following functionality in voluntary power managenent
operati B"®rnitially determining the total power available to it in

accordance W th ar@ewein LOHSBIKMiIh pRfAe afbaSmWe!Jf tRSrésbe ib@hdbn pRWer

that it is currently 23 i ) L
. power supply distributor is operative to provide at least one of full or no functionality

f} operation with emergency override to individual nodes in voluntary power management
operation. Preferably the power supply distributor is operative in accordance with the
following functionality in voluntary power management operation: sensing an emergency
need for power at a given node, and thereafter assigning a highest priority to the given node.

Moreover in accordance with a preferred embodiment of the present invention
the power supply distributor is operative to provide at least one of full or no functionality
operation queue-controlled priority in voiuntary power management. Preferably the power
supply distributor is operative in accordance with the following functionality in voluntary

power management operation: initially determining the total power available to it in

accordance with a power conservation program as well as the total power that it is currently
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5 SEP 2006 supplying to all nodes; determ ning the relationship between
the current total power consunption (TPC) to the current total poWeEP 2005
avai lability (TPA). If TPC TPA is less than a first threshold, supplying
full power to additional nodes one-by-one on a queue-controll ed,

prioritized basis; if TPCTPA is greater than a second threshol d, higher
than sai GUHRIY'BE tor pi ersiish:d detgimpioaneiet fefrgiopdive rbetweenniev batuak  medgower

one- by- oRgn®mh Frery 1 i er, . if i et ween t he
first and secgﬁgﬁ)t(ﬁg(gjs%o%gg?}??ﬁéﬁ@r?Jr%\pggal[agﬂ%é{ﬁg }_gépg Bdes Ut r es
powver, affEstithreghakbwwupgslmer felj yiomes tpoudtionabhdeics @t hg-de WMo deedeQobhiglledbot t oM

of the ¢ . it I {n_accordance with a preferred enbodi nent of

t he pr esgﬁﬁlﬁeﬁ%%]tsi 6#1)%??@%%%@%%& di §et°Pil‘bl5][‘r6Fh°i!‘§ Bghsr ahpr éaifl ofist ovi de
at | east thoerdoldf distbhnatingpowenet indRalual YoBRELAL-bPRBRONLA al hAEHEAN Y,
priori tiﬁ%‘q/ \l;arshsrﬂ %égl untary power managenment. ~ Additionally or

al t er nat 1 very~'t e 5@ 18 BiTSn dies st Hgt eondsthesbelds i lpeuiting avowikibares wi t h

‘the fol hewinoge reypgtd 9oRbd tadd i r rati on;
nitially dé‘tg e PORe lld I Yo BBl AL B ER IRGFITIL nORTBL oe 1y &

power co t‘|h€)ﬁi‘“fb’|eogram as well as the total power that it is currently
supplying to all n : termni t he,.rel ationshi p, bet ween_.the current
total power _consurr}g%ﬁ%%naﬁgﬁg) g%cg)r & &t rén{’m{%&e Ie'gg?é?‘egvafltgeoiplﬁ?*?
(TPA) . |ifiventipg/ theAoiwsr Isemsdy tdharibuaor israperating s hedvide suipRbyy b of Bl oPQer to
additio one-by-one. on a tinme-sharing,. prioritized basis, if
TPC/ TPAq?écfgb?’gg eorpe{aﬁ‘gﬁ °q asté‘B%‘iH*b“flﬂﬁr %%%128‘5 b@ﬁ%’sefé& YRluntpiy 1o Wes imnggemant.
'é))\n)r eshol Afjdidestie wn alérnag cpowe polve© Bpb R ivtHBuaY is HPERB VO NEIRY ARG Wil fhe

r

~Rrjoritigzed basis . However, if TPC/TPA is between said first and second
t hr eshol 88"V IPRAUPTIORY!Y 48 VPYIRRE PREFT Barenne dperagiqui ingillpolverminirg thenode
havi ng acthbp&WerPdvaRidid Yo itlif aEJb@daﬁ)%@%htahﬁéwért on&%ati%g%r?o%gr%eisv\b&lgaso guer T or
a longer tine, which is above a predeter ned3 m ni numTiTe, 1Ts curr§nt|y
recei vi r‘i@taipﬁﬁ/\ﬁ’,thad ftde erratly senplyinsverallfnodes; titternhioingrtherelativhihyp badecrathd
connect ichfentt fa8a1 HQRET, LOrity ower. Still further. i coy.dance
wWith a preferr edmg%%o iorgslreu?#%g{l (tTﬁgﬁig? té]geeglf”enit r%?ltgLPPgﬁr # Qﬁg%hg‘g)p y
di stri bdP&/TP4 ipjser than wefirsiothpsimlil depplyink dfal poaBetOiddititnkl Adths 0REYGREe
managenment

functiopgld E¥.QRe[at Lon.to indi vi (rjfi’ l.nodes in voluntary power
oper ati on. %ﬁgl ?I[n nBIPHESH Pats-df ?%&F N P g‘f‘éﬁhglldr PBEtSr i s
oper at i ¥@ni saidcirsr dandeldy distotiectih aBives Ao Qhdild8all abd@WoRILS-BRCLLogal ity:
initially det rLn (g%t he. _géé\)\xgpo.\/\er available to it in accordance with a
power conservati 6&‘% Fh EYY 1S QEWERLSA G HIER apdispnd Haeshplds, igqwtirg ent | y
suppl yi agtotwhSkird ne@dRde réﬂ}_?}r@sr FOvR NG, hHE: E{a@in?ta' lg@éﬂxporﬁ@,ti%ﬁé]sefq&beth%ﬁ{ rent
t ot al pﬁ r consunption (TPC) to the current total  power availability
(TPA). ¥ FRXINSPIAWES @ftaﬂ‘é!?geaﬂmﬁq whieh shibeshoprdetsupptd/ mgminl im@dwer t o
a?idl ti Opatenl9deRiRNE pEYaOBE e inB HoRbd FbAGH: RS %Iﬁo}igy 1 and connecting
! ) the higher priority node to power.
Still further in accordance with a preferred embodiment of the present
invention the power supply distributor is operative to provide at least one of fuil and reduced
~ functionality operation to individual nodes in voluntary power management operation.
Additionally or alternatively the power supply distributor is operative in accordance with at
least some of the following functionality: initially determining the total power available to it
in accordance with a power conservation program as well as the total power that it is currently
supplying to said nodes; determining the relationship between the current total power

consumption (TPC) to the current total power availability (TPA). If TPC/TPA is less than a

first threshold, supplying full power to additional nodes one-by-one on a prioritized basis; if
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-5 SEP 2006 TPC/ TPA is greater than a second threshold, higher than said
first threshold, reducing power to individual nodes one-by-one on-& SEP 2105
prioritized basis. However, if TPC/ TPA is between said first and second
thresholds, inquiring as to whether a new node requires power or a node

r equi resng:g,etl onal power, and if a new node requires power or a node
requires R S 1gasateTiBaflet Sanrf drasbelé. hakdrribpnesal st thersh @i teguditgappwdre new

node is anﬂﬁl’&iﬁhiﬁdd%g%hélbﬁgné)@ﬁ’\@ riori:RA4aLi0 HROMEL i ?P&H%A 8"%%{%%'8“ ty
node and suppl yi ng power to the new node or increased Ro 8

requi ri n§rsaded tqcendithrpdhntss, mwlrleg\ﬁerto|Wheam@rrchanc@ieweumea ;mv&fr er I‘aeﬁbde
enbodi ne e vention ower di stri.but
ﬂ:tquggs atdﬁﬁloﬁ& %ﬁﬂ%ﬁ' er?i #1910 Po# TEATIEGS ;}o&% 82 ‘%dﬁr{é‘ﬂ‘fl@ﬁ éﬁqﬁ:{l?,na

operative to provi ‘east one o

oper ati oppwwrtahd enexdgeneiyig aviewer piéorito thmldthleﬁwa;hodmdeﬁrrédﬂ yViebdih@ by wBRower
nmanagenment, op era‘latrl ﬁn Prefer ablyy CE Bower supply distributor i S oper ative
in accor JANCE PWT AC OV E IrORONEP dE A8 CHHENS P9want°\}B¢ Bt &PYe Pouepased
nanagenemw@pearﬁde&@quzﬁ@wdn@ngrpowgﬁergency need for power at a given node,
and thereafter assigning a highest priority to-the given node. Still
further in accord QOW‘E%&C&O%ﬁ@ﬁé’r“%ﬂp@ﬁ%@dleﬁ@ﬁdlwt phide pressgnnventievent i on

the powethe SpRl Yougpist BistMbiBF ik tp@&%ﬁlétt'ovgrorvﬂe p£t0}/%§jce ofd oreARt 0PN Ot};c{]];],l['”a:_ y

or reduced functlonallty operati on queue-controllTed priori y i A6
pover nEHBGEAYKY .opPratipe rvEbl ymeﬂgh@cypgmnd$ &mpl@mdhnedtrradbuhmnmh&taqp@lbﬁfbr ve in

sccor danG s Uil ol IR, OSLLPSLILY (LT Vgl At ik, pover, Tppageren

oper ation: eterm ni ng

cor darw,lél \bhet follawptg/\émcnmms;afr watvblimtapy QOReM nRmaydhdnt aSpetaiitnt nding POINET
t hat it ds currentl Hb% \gto al | nodes, determnlngthe relatlonshlp
e

bet ween eégen%?egﬂtfg‘fg) “Eﬂﬁsatﬁ‘ﬂﬁlﬂﬁfﬁﬂ#e( FBERIne? bighest grp@ttotist al
power agiwdnabdd.ity (TPA). If TPC/ TPA is less than a first threshold,
suppl yi ng power tg. \(/jé‘ }ll onal nodes or_additional power to nodes whi ch
currently receive ﬁb‘g Rhgni BSRoFiracHViE: guetsérsenembedimant of ithe inrészatd

basis; ivehitéd thePoler sppRadiffibdthan c%el%ﬁggfbdpi{)tﬁﬁgﬁhﬁhg’ong'og B of pe%ﬂce%al d

first threshold, reducing power to individual nodes one-by-one
prioriti onglitsi aper. Wé‘?e*cqﬂff ol iy ﬂrsvtti@ttmem“@aMna’zgeﬂrmnt emeferabbrcond

t hr eshokigds povdd Qg '?lgstr%ilt&rQS Wﬁ%& I inP AEW,0QAG: L GAUk B e prpﬁrctéq?n%g%dggge

requires addltlona power, 1T a new node requir
requir e§0@dmnoﬁ\f¢amapagment oracitlpmgnitinidy deceniting tﬂwoﬁbpcbxoem ahildbleroqtiaue.

Furt her 5l a6g! ce Wt referred enbl:j f t he present invention
a
the power rsup&(’gﬁalpsﬁﬁ %ountser?{ﬁfog RpErLtave 36:“‘5 d?é’w&ft B 4SE CHRRtyE £ ul |
or r eduetaubl)fmgnm i adinabddsy deﬁﬁﬁha@ €2 @d}atambﬂtﬁ%e%xbé’ernl B cRFE@r iddizgdvdasi s in
vol untar, SRQue @?)3:3& 519 Preferably the %BI distributor is
oper at i Ve I P éélc RS GURN ! P‘E)‘T"Frdi\?dﬁ’#?é"lftﬁ rﬁ&"ﬁbﬁﬁ f:z//'rﬁfh is lpgs than 2
... first threshold, supplying power to additional nodes or additional power to nodes which
)/} currently receive power one-by-one on a queue-controlled, prioritized basis; if TPC/TPA is
greater than a second threshold, higher than said first threshold, reducing power to individual
nodes one-by-one on a prioritized basis. However, if TPC/TPA is between said first and
second thresholds, inquiring as to whether a new node requires power or a node requires
additional power, and if a new node requires power or a node requires additional power,
adding the node to the bottom of the queue.
Further in accordance with a preferred embodiment of the present invention the
power supply distributor is operative to provide at least one of full or reduced functionality

Operation on a time-sharing, prioritized basis in voluntary power management. Preferably the

power supply distributor is operative in accordance with the following functionality in
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- 5 SEP 2006 voluntary power managenent operation: initially determ ning

the total power available to it in accordance with a power conseryvseH B

programas well as the total power that it is currently supplying to all

nodes, determ ning the relationship between the current total power

consunpt k@0ntk taat . total .power availability (TPA).. |f TPC TPA

is |ess than ;gpﬁx}est i %feg% Elg{p%%lsohplﬁﬁﬁIﬁé]e%?ﬁaﬁ“ﬂgcfﬁ%ﬁo%(ﬁﬁ}é@ Fvatiahdiedt By

power t o3%ainTcoNEl 2 podes conevioropregraanapwtii BRENBEI Mver i O & tiz6dI0asST S;

i f TPC/ Tg&%pj Leager 5han a second threshold, greater than said first

t hr eshol d, rvgnoggm ng poner EETTNRS it APlanebs beteeny tmeuoantatasti prwer zed

basi . tomeupion (TPCTRCIERArbS: el vers Saiithifil b ang 1300080  hLeshpl ds,

i nquiri n@rstat?uetfl) 1%5"“et her a  node requires additional power or a new node

requires Power, 1 UEPHBWSIRBONHPoav e sneedes pr power i, adilifiotd@osense-tyhat: | t

i mam 11 ﬁﬁ?’ﬁé’ﬁ‘?fé’?’é’ﬁi%ﬁe‘a{%%s% s as et g Bonbr et e Fier

priori t Yoy ﬁwhﬁb@ﬁyﬁg&glmerﬁ@inaiwtghmdepbh@bjr-bxye aoglprio-ed 1Pl y the
R i ' Locl t. & trol it which

Ton L or s o Eant T oTe s h SR R B e R U HiSege e o et 2

communi dWe¢ emiirenbiditigual Advet bonakdvw nbile AEREIBSSE, W & hode mﬁﬁﬁg fal Rfher

enbodi mzl%ﬁgj i he s[%gleesglﬁtt. i nﬁenti on the power supply distributor includes

a managément’ workstati oR WAL RETTsTeSpEMgtRAver foroa denger fimehwhishds abdwena of t he

pover marmgemONtd drigiaaintainei burr B READRY dolfe: TRABIRIBOLLIRY 13! BLEO"

governs Lhe g_}pgrat on of multiple gowe_r . uni
M%reeovelprf)ﬂy ceot Elngtmwéfg’rf’e‘ﬁlé er@diodnbodenent of the present invention
¢ he power nmanageneRtersbie Ry Lk R Q .cates with various nodes via a
data comuni cation con%ent ?at or Q%é%fe y uct)grgw S PhBPY e ARSI Rofe of

power uSHEE! unlr Whih maniet endlavomolsi thh mover eshipplicddtoe Fadis Bides Qfia the
present chhmeRtiRRs EMGinoPOWer nmanagement & control unit comunicates with
various nodes via control nmessages which are decoded at the nodes and are

enpl oyed for contAdlitiomly ihesdrerdahied lwith aparefdrtdl ehbélfibANaf ithy drésefty OVi ded
t her eat; foln! ther in.accordance with a preferred enbodi ment of the
pr esent mviéﬁ{?grﬁlfif %d;lwetrﬁzépp%e\’é ’%Hré’ﬁé’tf R TgnageRtend otliation siirdgs ppefetiveai ns
power t® goaer timowperatidupPihy podesShbhdadieft & SoflR wg¥ai | abl e and sends a
control nessage oﬁca @e nodes to operate in a backup or reduced power
mode. Pref er abl y ‘t HE2RYdWe| Helagamente soefstation sovermsithe ywperahivre lofirsultiplgui r ed
f or bot poveninanaderiaat &QRakdiic@and reduced functionality operation, and
non-essential circuitry, which is not 26

oreover it accordance with a preferred embodiment of the present invention

the power management & control unit commumicates with various nodes via a data
communnication concentrator thereby to govern their current mode of power usage.

B Further in accordance with a preferred embodiment of the present invention the
power management & control unit communicates with various nodes via control messages
which are decoded at the nodes and are employed for controiling whether full or partial
functionality is provided thereat.

Still further in accordance with a preferred embodiment of the present
invention the power management & control unit senses that mains power to said power supply
distributor is not available and sends a control message to cause nodes to operate in a backup
or reduced power mode.

Preferably the node includes essential circuitry, which is required for both full

functionality and reduced functionality operation, and non-essential circuitry, which is not
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-5 SEP 2006 required for reduced functionality operation. Further in
accordance with a preferred enbodi nent of the present invention t be @
includes a switch and a controller, controlling the operation of the swtch
whi ch selectably operates the non-essential circuitry. Preferably the node

al so incl and wherein the controller is operative in
response ité SIZ%@%)E?% edf’?'B%F‘%‘%gyb’Bﬁ'@PO%uppl y. Additionally or alternatively

the node may al so Ilﬁﬁihlddﬁh RcSARNER AN raRee eMbS@indn: 6P e bRIL R lineftion the
operative |(&I{n onse t.o an jnput received fromsaid sensor Further 1 n

accor dancé’ UESH P e B Pe i AHOATREH coRtrallieg phespamtion nvfeiei Britchiehickensor
senses a lciadfecpemed 11Rf nel-8GEdal lrcRQOVePrHELNY SRR £ ﬁlgluhgseagnl%%{:
supply. FurthernDre t he sensor al so sensor senses a contr ol

transmi t t B#APYREF &thgrein ihg congolles isrmparitivatn F@WO@aﬂoﬂomngutﬁmtdmrm e g@mnesupslyppl y

di stribut Qadiristalil! ref rrede
present i nvent gr?r% é_h%g}%}t rofﬁ& % ggovlé}\é\fuge(a:gﬁ S0 S Sfaf’(g?ﬁ”frﬂ@efﬁ%wer

suppl y i riietasive ngfeSMSe mnnsputpmmed fromesadd deakdre, | t operat es the switch

ch that power to both,the ess nt try and the
?\lcj)n essent Pal CI:‘zl}:IS ﬁ;ﬁ?r afe” C{Xﬁaé‘ﬁeY’ﬂgaéDB P P r‘”éeé‘é?{/'gééfﬁs%bm"?‘&mﬂf‘ﬁ)ut

from t hesemvmenmpplvpﬂmgtdn@aft bN@ldchimht Iimwers b@i@gesrup;blfedn@t th@vﬁdw&béuﬁplyand
t he sensq:rinhndl cates that sufficient power is avallable vi

conmuni cat TOREEABTT FGSOF eSO REGT0FINESS & pontPk sigpd drangmitied rthsr@@h Vithahe pover
i's suppl icesintudidatibfcdblitg BSSEME babveCuppiidisiyasd t he non-essenti al
circuitry. Preferablﬁ %e controller receives a control input fromthe
pewer supply indi caf n@‘“ that aseeTHaRcpoweh & sreforredicabbétks of aht hpeeseotwer
supply, aRdntibiersen i S _not ai | abl e,
the controller opergt?(seusér? ée%js%\gmgt%gﬁt%t]c%?% nf{ e&’ﬁ'g?ugp ﬁo@é?aning t@%ﬂﬁl?

with hi gliewer israveilitly it operhies desoritchaticie itirat otvey isasnfipliet] taddit ttférhai;enﬁé)lwer
beyond t V. essent | C|r U|tr is also avail abl e is
suppl i edQ?%ul{rﬁg*f%gh%qlggsegsﬁtng%lClrcc:'i“r ? hegl £ YREONL fperEs @ semird F’E’Hbﬁ’PS? or

al t er nat |thﬁe;bqwetrrsepmmd1mtnngghmrmmn Iﬁd’vgerﬁﬁﬁ@ﬂ M@Batle, U@ thel sBRUE indiBeHsGR4I NY an
i ntention to use the. ontrol nessage via the conmunications

cabl i ng, CI& B?WWQISaaVI"rg%@etvﬂf‘ ef YrBUNFALong pablingy thet sastallsrt gpastieiethend i s

responsi mmmamt thaf QbweA S kit@lied he boW kieh eés@ntﬁa%%@un%ﬁ'a% Qﬁg%oﬁleﬁs%l»ﬂz&lr y to
operate in a fg} ﬁigpotﬁ'll onality node. Moreover in accordance wt

pr ef er r e§T &0 ¥ etcﬁétr‘ﬂlreééf‘éﬁlt"esi hoegldrput fiem the pewer Sgewgesdleﬂtmél t age
| evel of tiat @ik p6br D QYO ARl Ea SR, upply.
Still further, |E1) acrclor dar‘lfge Wi tﬁ a pr eef erﬁrpgjarat)‘%:{)té frlr?g%%m#@f%gp%?ﬁecslgﬁ

i nvent i oROY$ids §‘étr?é’éﬁ*abé€eﬂs?ef§m§0f&§rﬁ>ﬂlﬁféles diegmeich suanbatiat ¢qpete pheretcupiladt he

communi catth @ﬂh@ﬁ%oﬂ% #Bkhe egsential circuitry and if additional power beyond that required by

he

the essential circuitry is also available, it is supplied to the non-essential circuitry via the
{ " /‘3 switch.

Additionally or alternatively the monitoring circuitry receives a user input
indicating an inteation to use the node or a control message via the communications cabling,
indicating a need to operate in a full-functionality mode and is responsive thereto for causing
the switch to cause said node circuitry to operate in a full-functionality mode.

Moreover in accordance with a preferred embodiment of the present invention
the sensor senses a voltage level of electrical power being supplied to the at least one power
supply.

Still further in accordance with a preferred embodiment of the present

invention the sensor senses a control signal transmitted thereto via the communication cabiing
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5 SEP 2006 fromthe power supply distributor. Additionally in accordance

with a preferred enbodi nent of the present invention the node CLrCﬂ'EiPEIlTQ@

i ncl udes essential node circuitry and no--essential node circuitr&.

switch al so includes an essential node circuitry switch and a non-essenti al
node ci r cHfi°Ey§ie PewEE BiplyRliafimrtabl y the control l er receives a control input
fromthe at | east onRg,f suppl i_ndi cating that mains power is

avai l abl e, said con%irgglﬁﬁﬁgryoE)nerag?c}eégantcﬁewggsaeﬁqu%ffednéﬁéc%iﬂﬁéhioﬁf rie psegietic h

and t he noWeeissehe nade ciodercneladdstesyenidoah cBHER, LN, -RRVEKLT SoSUpRl: ed to
both the rgssentd al, Q}g?g circuitry Ognd, sai d non-‘essential node circuitry
and when mains power eEehig esseabial nogh IcECWITE syHeh and 4 earstssontiel poteetiresitngpl Y,
but the sevisdr Praiehilaties céhaliesebdiGi L0 : vailable via the
conmuni cations cabling, the ,c%rnt.r(;l I'er gérg?a gtsfr(?rﬁé&e%sigar? °5F PREGUPPLY

ci rcui t ry "SR HAGRATE P8 VAo 2ailsdin isaill cnoelec bperaiet ty eswintishnsldcredingt
power is sS#fpldngdht @oRQLRALE ial .node.circuitry and._the

non- essent i al. node circui ?é@%oﬁ??ﬁje%wgc? ﬁucgctb?)tr RRIVEES WiRAYeq tpbeathethe ed
enbodi merfSSegfiak rrdeirsgmt andi saidemin-esert A naderdif Gl dyeind VEGRI MES s BoRAN:HRY

i nput frommiidee ne _power supp indi cating that nmains power is
not avail abl € vi@%i téi ﬁ?%ﬁ 8Ic’él éjf’w%glpﬁ@w%%{t O 5pIs9r digaten thas ewiistent peiverds es

that suf faveilabin vipohecormmusiatrioay aithial) e chRRICONIERL! L QREEALES. E:*Ii]&it
essenti alsv;ﬁgﬁlgpgitrecui téby SEIi t$h .such that adequate power 1s suppli et wit h
hi ghest prior kY ot eSS gueh AR feafircEesWishy ®igh thay pemer isf supgied tobath thower

beyond t lesdentia quote eicbultyy sifithe fsnS&RE:2 ndb%@?rcﬁirf,cm try is also available,

mi s supplied to the non-essential node circul'try via said non-essenti al
obe circuitry swhYCREMPLYy dowegordancaceior dapodermidt BnBodimehe of el eirbRgi ment

of the phiReafidn ihB\EERT ; i rative.in one of three npdes, a
e e

full -functionality node when ePesseh A PON RS jndicatipgde
ci r cui t r PehFRI RN ivveot aysilablesdn theadt 16430 ohd sovadr i stiypiyrese &R sdNBdicates

essentia i i opsgr,atiye and sl ee unctionality node
wher ei n ghtapfgg%g?n%g?{tv% S ﬁeavglz%bieen%? a?lomﬁ?}%é opriREeyithe yssentig orodspriteattivye.

Furt her Fiteic sunhddmt edwjutte ower 6 eup@idd eni digheat prﬁdgﬁ he (BL eeﬁ?e’ﬁ{iali nyention
t he pom&;cu?( ?%&lif%%l des |imted hack-up power. Additionally or .

~alternative ﬁp e powsr" @BBF{EGYBP%' bEapiftdehingaid essentisheodit ¢iomwitofistalse node

in situatiadaigevinsrsepmiel Yo ¥he mn-kisBhd @ do ROMRL r itted over the

comruni cg{i'{c%n cabling. There is SaI SO cp))rovi dlé‘geagaét%ﬁd@ggf&g%é aLIécr)cgpcrlré‘fl red

n

enbodi e of the present invention a |local area network power supply

di stributor for usS@oteBva ih 9584 - k. including.a hub, a plurality
of nodes. and communi cat; on cabIaiﬁé\eg‘%é}g%&u’)égg‘%rlmr?gerqrhﬁ’g%qnhg‘a‘i%fet%?esﬁf’t NKBHEE to a

hub f or IB? 8O Rgeraii vl inaine obthmerhodes) ofulltoenpbgiipeede wHeg RAVEE cSURRY 28

and non-essential node circuitry are operative, an essential functionality mode when the

o ) essential node circuitry is operative and a steep functionality mode wherein at least part of the
essential node circuitry is not operative.

Further in accordance with a preferred embodiment of the present invention the

power supply provides limited back-up power. Additionally or alternatively the power supply

enables intermittent operation of the node in situations where only very limited power may be

transmitted over the communication cabiing.

There is also provided with yet another preferred embodiment of the present
invention a local area network power supply distributor for use in a local area nmetwork
including a hub, a plurality of nodes and communication cabling connecting the plurality of

nodes to a hub for providing digital communication therebetween, the power supply
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5 SEP 2006 distributor being operative to provide at | east some operating
power to at |east sone of said plurality of nodes via the communi-CREEPRNG
cabling. Further in accordance with a preferred enbodi nent of the present
invention the supply distributor is |ocated within the hub. Still further
in accordance with a preferred enbodi ment of the present invention the.-
power sulptifuteli being beararveits praoyadet & deasutosiedepetdiog nawer 1Al & deantatomeed fysaiche
power B i i i . rtially within the hub and partially
out si de 't ght%t?ghg%ﬁat%g%%+§§AI?%%§%glgB%’ance with a preferred enbodi nent of
t he present i nvemuitber it heoojpereatingppiwed eaitippiierdihe frhenpowertios tippl y
distri butor1 t,.0 ebt I ea@t scgme .oft th% plurality nodes via the comrunication
cabl i ng PR GEELOUE SRR EOWEID B0 further in accordance with a preferred
embodi nent of thesanesemtr id nveRtied Lie hykfirnel vdesdiaesiaba teopRmAcat i on
concentrator, the power supply distributor includes a conbiner, and the
comuni CEEPBP EEoPTWRY %Bﬂﬁ@gsl‘féb#?fefsd&‘*"ta&fdc%‘ﬁﬂ%ﬂ@dﬁboﬁlteﬁﬁﬁlﬁ‘ﬁhﬁ?"ai’%‘f"ﬁvi a the

combi nefy,§ifdy BRRIHIRAESIoc MRS SRSl viri{hi@%%@%%&rﬂﬁllﬂr%u%idértﬁé giy. ed enbodi ment
of the present invention the hub includes a data conmunication
concentrator and wdeéitienally e apenéance uppl ¢ drefarredbembadimery af dle IporRsatted
Within t ] L) 0 r |t f Lent of
the pr e aepbithe Shisaind ek RipptiSs BY BREERRF Gl B to 3t B SHBRENE R o
and whepgiralitg apdks powide ceupphivatiodicgblinghisdlades bsckap gowbrocat ed within the hub
and includes a po uppl y and conbi,ner, the, c Lher c lin ower
fromthe power sug@ﬁ ybs"ftggt ﬁba‘&%’ﬁ‘%ﬂﬁ? 4 8npr(?£f5rleii nﬁ"%%ﬂ’ta‘?gg& (95??’?' es data
from t heyvéaticn he kb hdades QiaGoREeRidiation cotdeatfidleypdhe seppiinRabutdc| udes
‘&})I urality of couplers, each of which is  connect eoFto an out put of the

pover sHSPISS aagembipeinand yihe (fomEwgHaueT: 6abling neoangsie sy Add ATHBIVFERE of the

present codcaneRbi QR tH-RemERADINEL nddagl udes a plurality of couplers and a
plurality of filters, each coupler being connected via a filter to an

out put of the powMoresygpn gccordaneh withsmecter erdimdiment ofithe raesser invetivde a
lural i . olural i O . t
plurali Pﬁé 12b nﬁz%ﬂégﬁ(r&lﬁta%gmﬁmlc%éﬁ @an’cénYra{%% Mﬁ;@%lﬁ tﬁ%{%&;ﬂﬁgg Ifhfs{r%u&fr smar

power allocation reporting circuits pl er bei ng
connect sdlsgilacated withiathednt. a SPEAR t o an out put of the power supply.

Additionally in rdance. Wit h referred enbodi I of t present

vent i on t he ponti STy "M RRBEE 8P Aot CaEe £ o oy PR ne

power singphtion thebhiuEelsdeas pditeconiraidication baedsntpatdrami htkstin 28d power supply
distributor is also located within the hub and includes a power supply and a combiner, the
combiner coupling power from the power supply to the communication cabling which also

carries data from the data communication concentrator,

Preferably the combiner includes a plurality of couplers, each of which is

f"j”::\\.

R

_ connected to an output of the power supply.

Additionally in accordance with a preferred embodiment of the present
invention the combiner includes a plurality of couplers and a plurality of filters, each coupler
being connected via a filter to an output of the power supply.

Furthermore the combiner may also include a plurality of couplers and a
plurality of filters and a plurality of smart power allocation and reporting circuits (SPEARS),
each coupler being connected viz a filter and a SPEAR to an output of the power supply.

Additionally in accordance with a preferred embodiment of the present
invention the power supply distributor includes a power supply, and the power supply

includes a power failure backup facility.




5 SEP 2006 Still further in accordance with a preferred enbodi nent of the
present invention the conbiner includes a plurality-of couplers aﬂgf%??%ﬁ
plurality of filters, each coupler being connected via a filter t

out put of the power supply. Preferably the conbiner includes a plurality of

couplers and a pl ur @it fur@fr if iabiGlsmaNg ;@ Yo 0 gSmart ep
al l ocation_and rehgortl ng C|rr(1:U|ats SSEARI‘f peﬁ?;(%% (e:(?)ue lmeB{(’ﬂOf tg%o%rﬁ%e@fed

via a fil teYTHAYMYS copRmRr tngluges ?o@ulthty of cqumérqomarp snapgfl of.filivhy, emietbupler

accor danceecitgtdinecRizet£f f18d £0b, esent i nvention the
conbi ner mcfgudes a pl uré |tty o@ﬂﬁ%{ﬁ’gﬁ%ﬁo ‘%Ypl urality of filters, each

coupl er bei ng connB@f@le}mti& eorhbih¢remctudean pjuﬁapgﬂt 0O Ecuip PO WRT aqg@@hgy

Addi t i onalghyrgt al so.include a plurality of couplers and a
ol ural oy SErT e aRea DB R P By e @%F&p%@wmaf/sl(é%%wneamoumer

report i ngb@ﬂgcwrtestecjSﬁﬁ%)and&aﬁhimlﬂ@hﬁbut &l dPehCecihfl, via a filter and
a SPEAR to an out pu of the &9 Fur ther nore "t he conbi ner may
al so include a plur Ofeto gt 2 \flf%f‘%“r wit ﬁd)féfe”ﬁfi Wb‘l’dl@lyntcﬁff the presnsinvestoin

coupl er bmen@nﬁmrmﬁeﬁdlﬁﬂé \i Purdlidyl At &fupt
Mor eover inRA- acc§r dance \SNI t%ualtgr ef ernggs g’%gg’flﬁglﬁé’ ffﬂ“& Ee\g%;heécélﬁ[)er%ﬁ{}lgntl on

t he power %’HB‘HP vigiadilier upertpusofapravearisveply.o provi de el ectrical power al ong
the communi cation gabl; drﬁﬁ’y\%et %H{)mgp %cezﬁt abl z gé@datl on of the digital

communi cation. Further in Aaccordance Wt | GAERIETSoRNG Re
present i e erﬁltdnssandwpmmyaﬁtsnmn ;mazlzﬂrlan@:ahaﬁ bhlﬂ%@oﬁﬁl l.pasts (QPEARY St ed

vmre pair t o _each,nod power is transmtted over a
twi st ed vﬁaﬁgeg‘g’q&%qinér?"”%‘eéﬁ‘a T8 Pt ARBERRIa RS Arprear thepostessetply the
pover supply d| str|Huuhmnormdieu&te:s:@erpﬁ‘ﬂﬁ‘fals%ui?@iu}ie' EEE %fac'a 1e;§ HANE" |

suppl vy, icati bI|n connects the data co ni cat
concent r aIn &raf% ﬁ‘eeaﬁg Bﬁﬁg FORREEH ircelilies te reoutpated 2 pawdr Stubplyp ower

supply interf aCe | MEbresies indaccdtiatcailtya Brfeféchkﬁsﬁgb%mqt ﬁf tﬁ l%% dent 6 YRy of o5 mart

power all catl on and reporting circuits eac
connect ed™YPAVY SEpEARISHURR lsdliPF’f?Ut/e tﬁ prowige ploveicalqupet ylon@dﬁlcbmmidaﬁom n

accor dancebMg RitRouP [efc8dp ;ﬁggﬁg}a ?e %1 &Qeaﬁ_‘r esent. invention the
eas

comuni cation cabling inc "B e pairs connected to
each node and wher Euﬁhqaomorldsncbmatinfeaddemebdzmehwf&ﬁdaﬂe%inf BvRRidh the

di fferen |chd ais.transmtted. Mreover in
accordangg&w hcragg%?%fhgg S ! I&F%e t&'fm’t(ﬁ@rﬁrpégé:ﬁf‘“‘?qﬁﬁe‘ﬁt%}h nodganhyb

i ncl udes Whegkin aomfrmtumsmated@ner&ammm Wit piir albRe wRRWRtaSUPRY Yadhtdd but or
i ncludes a power Eu‘%o%{%{ |nt erface (&i a_ power supply, the comunication
cabling connects t shthe POREL PO FoREISH sidene opwor supplydnisdines aslippl y

i nt er f ace pooves aughiy)able Sommidlcdtidg ABONRY cond@cts the data communication concentrator

via the power supply interface to the nodes, and the power supply interface includes a
, b plurality of filters and a plurality of smart power allocation and reporting circuits (SPEARs),
e each filter being connected via a SPEAR to an output of the power supply.

Additionally in accordance with a preferred embodiment of the present
invention the communication cabling includes at least two twisted wire pairs connected to
each node and wherein power is transmitted over a twisted wire pair different from that along
which data is transmitted.

Moreover in accordance with a preferred embodiment of the present invention
the hub includes a data communication concentrator, the power supply distributor includes a
power supply interface and a power supply, the communication cabling connects the data

communication concentrator via the power supply interface to said nodes, and the power
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5 SEP 2006 supply interface includes a plurality of filters and a
plurality of smart power allocation and reporting circuits (SPEARs),SEE80
filter being connected via a SPEAR to an out put of the power supply. Still
further in accordance with a preferred enbodi nent of the present invention
the hub includes a.data communi caton concentrator, the 40P,
di stri bdth (r'Ey m?eﬁﬁ Cﬁdlécguiescao%failfbr ma}r-%geré ap%a ?Urgﬁ%pcifffnaangg}ggn%'i"rolﬁ%#@a%nlﬁon
cabl i ng rgorirecdisuitheSHBARS), eedinfindrcakiororeenceniar AEPEAN A ahhetmoebibeer to
t he nodes, the conbiner includes a plurality of couplers and a plurality
of filt&P¥HBPE plurality of smart power allocation and reporting

- circuits (SPEARs)giea@Rneowp! REcrBflcBIwEONNGRLRE iethbadifnkehtt F tAraer®PEAR t o

an out put of the ower supply, and each coupler has at |east two ggrts,
one of WIERHPY e bbpiedvdad & ta CPBIENIGHI0n: (pEcidRET.CHPRENFCRPP I I SEEMEENt r at or

d the; Loh i ' j.cat Lar ! f
an €irdh agd aO%QH\Mf %sfﬂllcﬁA 38?&%?%??‘; ;lﬂﬁag(ggxg?rﬂggét&ﬂ daBﬁhé EMeLOGhe WRaONE O

the plurality of no t1ona ance wth a preferred
enbodi mesrnmoficative qenesertor vimihenpinbmet ethhobddsndi wdwbiner ideludesearvralify cat i on

concentrator, the power,.su di stributor ~jncludes C i :
mamagern%tﬁ&gouglﬁ3r %néin{l)lp!‘%alffﬁiot%g%ﬁ 3 %pao%fatl@u%%#nfl, P %Véercag‘rjr(ﬁaﬁ%ga%lg%)ﬁﬁmgabl i ng
connect sircsits (SREARS)Cadpmidusiat oy eoneedal viat dilteviml 4 SEE gonbinanpt of thhe

nodes, the conbiner includes a plurality of couplers and a plurality of -
filtersPURT SHPRIV-ATS) GoFY coPlergs ft lepb e Pé“l‘% BB%PEB’LFC‘;F?QCOPE‘??&WP@”EH cuits

( SPEARShe daAGRmaiARla86n REAdREIAONIRGhESY & il IsicBinecRtvid ciatiicdtion an
out put of the power suPpIy, and the SPEAR is operative to report to the

gﬁagen@b{inf&ﬁ@l%@@ﬁtﬁﬂ“ﬂﬂﬂf of pelegurrent consunption of a node connected
thereto. Still qu&J?ﬁéna‘}l]lgb&C%&{oq €& Wi N Db Rl ERBGkiRIR0gE TR brelin: t he

present invention t includes a data communi cation concentrator, the
power supgitiondhestut helwles ajdatd wdesuEcationtsomentrang the powe sugplp gisyributdhe
conmuni i l.ing connects.the d .CO nicat i via the
oy B, CaibA0. SPNRER Sy hPcS b Ay EQTEPAER Gl SROEGRBLALREn V1 2 DO
pl ur al i tapliog chbidetrsaidadata aopkinnbiidry cafcesrmart vip alve comtbiheaaattheo nodesdthe

reporting..circyits (SPEARS), each coupl er bei connected via filter and
B PEARI I GV BIRTEIRG oF SHTS SO ire Aol M SPEARP S Ep el SPFYe o
limt theveralbadoh GHa refirtist! BRduite ISPPARs)NOLR coflBnBsicornbaEedtia.a Bterl |
further in accordance with_ a preferred enbodi nent of thebegresent i nvention

p (
t he hubEirichRIER to 208 QUL Bhiba RPYET FORL: BHCERIFALSY s PRBUIKOINEPH R

di st “ bt Hoemb Ghd 868tr@ urR TR AflenPRsinRRWRI a SHEPEMnedidiange@Muni cat i on
cabling connects the data comunication concentrator via the conmbiner to

the nodes, the cdilli flemherniol eetesiancpiwithaki pefersf eobsiimend efhdheaPpPial ity
of fil tiﬁ@ém%ﬂ%@h&ﬂ H‘lrcﬂ.lldieg ¥ dgﬁca SR ROYE 'E:or?éel\t%‘\tg‘(t, 'tk%npc@vrkg sh Bisirfdior 31
includes a combiner and a power supply, the communication cabling connects the data
\} communication concentrator via the combiner to the nodes, the combiner includes a plurality
of couplers and a plurality of filters and a plurality of smart power allocation and reporting
circuits (SPEARs), each coupler being connected via a filter and a SPEAR to an output of the
power supply, and the SPEAR is operative to limit the maximum current supplied to a node
connected thereto.

Still further in accordance with a preferred embodiment of the present
invention the hub includes a data communication concentrator, the power supply distributor
includes a combiner and a power supply, the communication cabling connects the data
communication concentrator via the combiner to the uodes, the combiner includes a plurality

of couplers and a plurality of filters and a plurality of smart power allocation and reporting
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-5 SEP 2006 <circuits (SPEARS), each coupler being connected via a filter
and a SPEAR to an output of the power supply, and the SPEAR i s op&tatllilse
to automatically di sconnect a node connected thereto displaying an

over curr ent; Gongdid fol ] ow el apse of a programmably predeterm ned
period of tine. EiEtAdéd!lef;{| Vo *‘F?/“ q% b5PESPRRATEE Vi ¢ ﬁgﬁ Jor ef PEARd oembmgiume Atheof
the presenPOwdrrvpplyi emi theeSPRIDR iehaides & dabaas .gatlon concentrator,
the power supply, i%jilst.rciy butor includes a conbi %e%m%cgmﬁg\/\%rm upptctethe
communi cat 1 oR cab ' HJ T offhetYscwsal depnditios odmlinviicat elapsec @ficentraiaimyila t he
conbi ner twedehemhodesricd BeigoNbi ner includes a plurality of couplers and a
plurality of filters and a plurality of smart power allocation and
reporting circuits {ISPRARYE) inezetrdemephith beirafyre@nRaGtRtYi & fhef blelgt and

a SPEAR t anatid iUty o1, r supply, and the SPEAR is operative to
automatical |y di sconnect %%\A?egﬁxf(\?%%mﬁgﬁﬁ%‘@ CHUBTIVSL edic PR ERIUPPYI diptibytong an

over cur r etBlEGRdE FpmbintoRidW pgvel sapsie, te BomhOGEATIBLLY . Rbgflel ekl Apd
period of chingBnRAG, T O, automat i.c%%lg B_econnect the node to power thereatter
when it no |onger di Sprays ¢hé® 5§ &reairkin the gpdst the womSined inclirdest sngnraliny

accor dancef gpupferaapd efprriiad Ehedi t - t invention the. hub
e o 80 0 Sl AT 08 L

i ncl udes -rgﬁ%@%ni cation concentrator,

i ncl udes a conbi ntfcl CRRlETbengonysciadda & Gittenamid aeSHEAR RadH dulglht GPRRECE S
the data poesmupplgakidihe SHIGENLS my onbi ner to the nodes, the
conbi ner incl u%i?l}ea plurality o(?;eg%ﬁ%ltgraéggﬁﬁca ¥ ffifoanect power Fomaeadeand a

plural it y°gfed "o wiplasinsoratvconmandeaneiont b @ving i el2p 4 Eﬁa(p%@@b!yea(:h
t he

caupl er iefderGRRe i filter and SPEAR to an out put o power
subply, g%ld t he SPE%&%?nafl (ﬁaggn%kocﬁ‘#tf"é’ﬁ?c & TECHINGH  thh npdecisi pesseraheredftenge

i nput ~ Vi nVherribhe engevdisplae il gverndegenasiabes a signal which is proportional
to the current pas .ti'ﬂg her.ethro:égh, and a nultiplicity of conparators
receiving the signal fromtHE ERPEME SdfRsprrrefsred simhvdmeneiofi fig present

r ef er encenvestivage Mbehchiam tespReghuRn&T &), ol t.age sources. .
Pref er ab'iﬁfcgﬁ&‘? I %grzlgence <%;ol t age sour ces ar é*%%’?%&’\rﬁa%&%i”? ?ué’ﬁ’@réiﬁté@mi?f)l t age
v

sources and recei TEhErbI2 PRt PPl o harasragemeationScabing rcohnats i §8a

Addi t i onabhynunivetion bt &ra8dr dih iRl j.Ci onpar at or s be suppl i ed
to a curgent limter and Swt %ﬁ%ygﬁ} ’?Defgéi)‘lecgefs?’ ﬁlﬁ%g?lg%ﬁ ‘t“&b‘ggg//? RIUALRY t he

current SerSUeTSAR 2 ity eaf fetersuand enplutalitg biegnaro péwgrealiaetdtiputanyQdorting

Fur t her neireuitsHEPRARPUESHQE, - rators be supplied to managenent &
control circuits to Serve gé@[enll))e?uy’( o?i?%cée%‘ﬂf)g?‘iteb?r@\ﬁ g‘?ﬁngF%Pb@‘#ﬁ'ﬂfi rihe

r egar di n§OVHSUBRYcend BntSPEAR wichdest dibaugh stlr SREARccolet Llvoidhd NEh: Vil
accor danggmi thiya, Eﬂ;%fi Eurn?d enbodi ment of the present 32

generates a signal which is proportianal to the current passing

therethrough, and a multiplicity of comparators receiving the signal from the current sensor
and also receiving a reference voltage Vref from respective reference voltage sources,

Preferably the reference voltage sources are programmable reference voltage
sources and receive cantrol inputs from management & control circuits.

Additionally the outputs of the multiplicity of comparators may be supplied to
a current limiter and switch which receives input voltage Vin via the current sensor and
provides a current-limited voltage output Vout.

Furthermore the outputs of the comparators may be supplied to management &
control circuits ta serve as monitoring inputs providing information regarding the DC current

flowing thfough the SPEAR.

Still further in accordance with a preferred embodiment of the present
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5 SEP 2006 invention the hub includes a data comunication conce @ﬁ%
t he power supply distributor includes a conbiner and a power sup Iif%
comuni cation cabling connects the data conmunication concentrator via the
conbiner to the nodes, and the conbiner includes plurality of couplers
each of Mh@dﬁnbzﬁ\‘i}{dﬁ%smé‘lhdés‘%a&tta é’orﬁrﬁbrﬁ’:cé?ﬂ(on cBﬁ%ﬁ{r%ap%ﬁ S ov?e?%u e nrgb
center tap at_ a secondary thereof via which ? R @ach
wire of aRur&sed cpapiner eghadered stbmy.etho. meMHmmmnmhhMuwnuamemsdaaQEuMAth
a preferre rese vention .t he i ncl udes
connunlcat?gﬁﬁggﬁggﬁ?%%%%¥&geVQ %gmgﬁmgurtPQE §F?%5ﬂp @e‘mﬁ@fﬁﬂéggég
conbi ner @h@aaypﬁvenmsuppﬁypfwhEhcmﬂmummcammanp@ﬁ@Ehﬁ@ﬁ&ﬂﬁﬁﬁ@h&zhﬂﬂng%la
connunlcag&g&wgonce%trator vi g ﬂpéﬂ?r to the nodes, and the conbiner
i ncl udes a pl ot &1 FyoBRE ﬁﬁ?éFEW@a% Viiaeh isi fed I ragis Wige of a Aytstegrair

t r ansf or meonnevfiat eierdts, characterized in that it includes a secondary which
is split into two sgg&rate wi ndi ngs and a capacitor which is connected

between the two sepaf&Henakyndi f5eTHERE Wich Ritfered  smdiofimonhrafcthe prasettwo

wi ndi ngs Inves@id @8 HiOindMdah a (b PHRRENicEl A A lgs the
two wi ndi ngs for DC. Furthgr in acco}cdénce nvﬂt 2 %& %%llrgé% n%&%ilbrﬁent of
the preselClUdsy @ntqmeingrvad fhtubW¢rn®4nnlj’e§h%cctaMamcammumbhag iconnezen eentstat or

the power csHnRhi¥aidinS
communi cation capl |nn%JnE%}fqrtr%{e%(¥:t‘}'is ﬁjﬁ g'ﬁ)fngr é%%b (geé’t F’Bﬁthec‘g}ﬂ{ﬁ?ﬁ r‘&glgfig"\/?a t he
conbi ner Plyralifeofrodplsrs cacidbfiviéchdoetiaaer lehm oheidesfampaivhidifis GG IS

whi ch eff | ock eachi ng the data communi cati on

e cent raftﬁogrwngpﬁleg FCCP?C@&WMH]E tr'&%?rfg’é’ SERATHe AnsliRasend @ $aRARHOH MRSRL S of
pr eseninnedted/ dtwea thhiewbURpdrite| widemga aﬂ@-t@hxgﬁ) rgﬁ?égﬁx%ﬁ«l 'cQﬁhe%ﬁn%n%@t or,

the power_ suppl y di strflebut or |ncI udes a conbi ner “"and a ‘power supply, the

comuni cat I’ ﬁ'gﬁé‘bls‘?r g feofisk deeuenne sightln but sheatiivelyasolems Serimenwingdings %Fa t he
conbi ner Q. t he nodes, and the conbi ner conprises two pairs of capacitors
whi ch effectively bl ock DC from reachi ng t he data communi cati on
concentrator. Addi thugheiin geceriapgecuitiompretsrmod cmb@dipﬁmfoétheqmesenﬁodénmmth@f t he
present  HuBviaBkhE&N, e QndRG! -opuni cat | cpncent ra t he
power pply_di str?butor |r111§:bgd egé%cg%to r?ﬁ]grpowe Sgpf)gv\ﬁ?mg'ffﬁf)wducﬁ

communi caaon%vmeeam RpgWeOsIpRlpt the tChEmnllatCalorhC@b‘lmg'lmedstﬁ)mm&ce&hm&hﬁmmﬁi a the
conmbi ner &Q.dy e ner CQIprises el f-bal gncin

capaci tor-I%sgﬁgﬁgﬁt@gﬁsgg’P%@? ﬁegiogé Zotio ﬁ © BRI H”ﬁ?ﬁga OfF Qfjq@pacitors

Pr ef er ablwhiethefTestwely b PICy/frath stachihgithe dath Behind 8B aRAVRhcdRBARGE MENt
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Still further in accordance with a preferred embodiment of the present
invention the hub includes a data communication concentrator, the power supply distributor
includes a combiner and a power supply, the communication cabling connects the data

ey communication concentrator via the combiner to the nodes, and the combiner comprises two
pairs of capacitors which effectively block DC from reaching the data communication
concentrator.

Additionally in accordance with a preferred embodiment of the present
invention the hub includes a data communication concentrator, the power supply distributor
includes a combiner and a power supply, the communication cabling connects the data
cornmunication concentrator via the combiner to the nodes, and the combiner comprises a

self-balancing capacitor-less and transformer-less common mode coupling circuit.

Preferably the power supply distributor inciudes power management

functionality.

s
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5 SEP 2006 Additionally the power supply distributor may include a power
managenent & control unit which nonitors and controls the power sUpfip #gto
vari ous nodes via the comunications cabling. Furthernore the power supply
di stributor may include a managenent workstation which is operative to
govern the operati onAgéit.saild ower rraHr@ggne%t & control unit. Furthernore
in accordance with a prEfEY M RAVsoaF ISPfoutgn gnag gtz POSY BYBRISSMEthE
managenent canok shat vbith GAVETORS ahd oaPEE ahi bRl sll%meid Phevpanen, Aanggeent
& control é’o%r%&'i aF{r ef er?bl y the power managenent control unit

cormuni cat €8 W TFHPA FA82 nodes via a data communi cation concentr at or
thereby to govern th®irtheGalré ﬁrgg@r f b US o Additionally in
accordance with a preferred gﬂ%odi nent?u%go}tl\ﬁémg%tggelﬁ%? [lnér?l\l/&ejental o %Wer
managenent VX8 Yhichnt presivenin Eovtre thevipehativa of ei pooetasaMban &AM Etrol
nmessages whiich are decoded at the nodes and are enployed for controlling
whet her full or partial functionality is provided thereat. Additionally

t he power nanagenentfugheronte o acodrtazensss § hatfead NSHREWRR: (49 the hgrepEr
supply di J I.s_not availabl e and sends a control nessage to cause
nodes t o %‘{f‘é’?g‘% Ee)’{‘?i A‘ng”a“‘g%’ﬁ%rgb’“ﬁﬂimePB&Siﬁ%ﬂs ﬁlﬁv@eraﬁﬁ%f mplipleravied manegesnendde

i ncl udes @éssantal ahitci rcuitry, which is required for both full
functionality and r%g%lceq functionality operation, and non-essenti al
circuitry, which is rably dhe paveas manegirerny ce gortinh enit comimiubigatmp evitht vacinus
There i s hoddshes a @a@Vdo [t i err.ed enbodi nment of the
present invention a negﬁg#c?%(?ﬁgﬁ{c?’?%@ﬁé% %c%rvg%t‘r%gr ﬁﬁ%(‘}?dfﬁglpﬁmﬂng
the steps“E% providing a hub, providing a plurality of nodes, connecting

§ I lit f » he h f i di t icafi b

ustng a commni cati oatieBk" R Bl PhE L el cGaBrgaptbe tsht 1o -
pr gvi de alvEetipthe Gﬁ'ﬁfetopmag&mamgé’fmmblhﬁr@t ﬁmrh@?@a&es&ﬂt}ﬁvag&éé ﬁk?deglvgr@g{r&y of
nodes vi i pcati aple. There is al so provided in accordance
Wb a prpaePesCoRH d B 4 Bodsh 6 et Srilpunt Fasoni-oieagsieRr bl or

set t i ng- upartiallfonaionalitgas gretived theraede in a | ocal area network including the

steps of providing g %ub, providing a plurality of nodes, connecting the
plurality of nodes 1guenly Hhspoisy TEPRBEITEThE cehighltualt sewanthai mains powkrytousi ng

CoMINi ¢ ok isblor AR AL ROUES PUNLY olkaL LDULSL o8 PEOV! e

at | east sone operating power to at |east
operate in a backup or reduced power mode.

Furthermore the node includes essential circuitry, which is required for both

full functionality and reduced functionality operation, and non-essential circuitry, which is not

- required for reduced functionality operation.

There is further provided in accordance with a preferred embodiment of the

o
v :
p—

present invention a method for setting-up a local area network including the steps of
providing a hub, providing a plurality of nodes, connecting the plurality of nodes to the hub
for providing data communication by using a communication cable, and operating a power
supply distributor to provide at least some operating power to at least some of the plurality of
nodes via said communication cable,

There is also provided in accordance with a preferred embodiment of the
present invention a method for setting-up a local area network node in 2 local area network
mcluding the steps of providing a hub, providing a plurality of nodes, connecting the plurality
of nodes to the hub for providing digital communication by using communication cabling, and

operating a pawer supply distributor to provide at least some operating power to at least some
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5 SEP 2006 of the plurality of nodes via said hub and said conmunication
cabling, the local area network node including a comunications cabf §pR 32006
interface receiving both power and data and separately providing power to
a node power input and data to a node data input. There is also provided in
accordance with yet another preferred enbodi ment of the present invention
a met hod' f5rPI@titi K gote ue roddrd anbaniheriorR cation cablingg thetecad pigpaetoprk
provi di ngde ihakinPr:0VdHn0gicidk Wadlihd Yn@fr ROfeS iy %ﬁ\c}%omg L08R yal ity
of nodes to the hub for providing data comuni cation via conmmuni cati on
cabl i ng Serfdicls peradingpoEerpowerds ppptryinpudiead ditbotaorode daprinpri.de at | east some
operating power t J east_ _sqpe. o l.ur.al it f nodes ia the

comuni cati on cab?}lﬁéfs a:?%e;ﬁ rggﬁe&?ms%ﬁp{a%mgivﬁhr}fehﬁ B PRE rlrje(ﬁli als ofﬁ)iomvé\’/%trof
managemelrt prefagh atveonal i tryethdth érresetisgprpovilded ziep rrecaicdacicdinyitichstanagther
preferr 2nbodi nent_af.. the .esent jnventiaon thod for setting-up a
Pocal " afRuIBE SAMR ottt SUppR 5o st deBtecr e By of pgias ther

net wor k ferqupvidia rgtatdenaineRGo® kiapfoovhehi fiGioh RG] Y Ghehiihg aHoRY ﬁirpﬂ? a

pl urali t}/ cl{lll nodes and-comuni cati ogn cabling connecting tﬁe Jlural ity of
nodes tE}_SE(I 1B & BrOVigsbifR G AIPGTaBR PEBFMIANT keattisomic h dhealepigef 1oddie power
supply diashe 'c@MﬁﬁhicQﬁ%mgabQH%rﬁE'p\égver L rg}é{rﬁgtogtinél&ﬁﬁ% ﬁ‘ggemgrﬁ%&ﬂérltng
power to at |east some of the plurality of nodes via't & " Eommunr cati on
cabl i ngfurFHenaéityi s provi ded in accordance with the present invention a
system for distri i hg t.ri . r.a data co nication cabling
infrastructure t oﬁ%%%%o?m%i?g d(ialagc r‘rj%%gﬁhﬂgéﬁ%?erc%%ﬁﬁﬁ? ﬁg'gﬁ(gfr\ﬁ%r%o%gvi ces
gmri sprggena ivgnizorco methuiddfat otie-c@bllbouy areetnacvdek pawes Quppediafinebettri cal

4

r, | east _one power/data. conbiner coupled to the source of .
el ectri g%l mpaol\%ﬁé?l aé??dg%‘go?{h%o"%{sﬁ‘gg%‘mﬁ? 8@?&’8@%‘&8@2% %E‘f"{z\df%,‘d“ﬂ%% at
| east oplerationef dodai end efRiRIedtioRRRbRAd ¥dnk&ing eREplataBitAstnddel 8L hidb fopWw
frequenc ower, signal onto a data contmunications signal received fromthe
dat a co%ﬁi“@ 1B SORANRICAPTHIEEROFIRVes® the Ppwensuaply distribwembaivsonseilise / dat a
signal hiretidé st feghsssﬁ;u%te}axﬁng?sgw 1O Rad @Smsi%%echmw 8@5{5&3§1§iah’c‘ﬁ§bl ing

network and at | east one power/data splitter adapted to receive the
conbi netPMBURAtcH s2Hingi gnal and to extract and separate therefromthe

or i gi nal _ dal ACORRNEA 10fkcordh @B PRM B8] B 1LSAUSNGY, ROWRE siigpal - The

data comuni cations network nmay conprise hernet based Loca
Net wor kel¢qtmpd) powhreoyso wedatal edramuwindsianesabieg infiestiurpire ne nhe dr asreelsdtdntial one

llilglt ;[/vz)r kﬁdﬁez oﬁg@g\?% (rr;{%tgvoggld %ngP@c{é%%' Ii\tliegt X\Ddraéx &%%N}nipa%%nso Eaﬂlﬂtgogegvolfg,cg | Area
source of electrical power, at least one power/data combiner coupled to the source of
electrical power and to the data communications cabling network, the at least one power/data
combiner operative to generate and inject a low frequency power signal onto a data
, communications signal received from the data communications cabling network so as to yieid
a combined power/data signal which is subsequently output onto the data communications
cabling network and at least one power/data splitter adapted to receive the combined
power/data signal and to extract and separate therefrom the original data communication
signal and the low frequency power signal.
The data communications network may comprise an Ethernet based Local Area

Network (LAN). The power/data combiner can be implemented as a standalone unit,

integrated into a Local Area Network (LAN) hub or into a Local Area Network (LAN)

switch.




The power/data conbiner may conprise a plurality of data only inpultj ggr@g
and a plurality of data plus power output ports, each data in port ) ! ta
pl us power output port form ng a separate channel. In addition, the
power/data conmbiner is adapted to receive electrical froman AC mains
power receptacl e LHA 4 PS). o not he
power / dat a copnbi ne?@WThe%g&v%yﬁﬁgﬁa?égg i%\ee?%glg% i(()s'#ed?arr%mngn%%go% f“%c{aﬁi ng
hi gh frequifEondi S8 alg Popieppiigut pars. sewhsizigintivel ourdagnglug powdieutpatvport

frequency [ o] i 4 nd__di sconnecting the | ow frequency
power si gnaﬁmﬁg a;rﬁ%tgr%B?anéeEcglﬁ%ﬁﬁg@g’og}ep%%wﬁ@%r9%‘&’3%? q% itdFpag E?nEFC‘FlgF

det ect i ng ¥sificgsh@oansh 6CentioagowandidpizoksanmihiausenbiPeet: QufHRUUPSPWEEAdat a
si gnal . TQ%O&gls%mrfq%rJ herb.corrpri ses a nmanagenent unit for nonitoring and
provi si oning iR HRE FEPHCormuni cati ons cabl i ng network, the power/data
conbi ners and [twepdwdaldatasnitite?r Smprises kst RE fiRnhY didakayn CRTTHALL atd ons
cabl i ng net rl[} The.povger/data splitter can be inplenmented as“a standal one
unit or i ﬁfpé\%r PR t1F WEsThOR kihgelpive Ecaupney Rowsr /sitatla feo wbingemamayd
conpri se aiiscéfdddin® theDoh e RONE povi® MERE T BT anfl Aor FRV &Y o%lqujrrﬁé&léﬁcfattae d.
l-ow frequency power signal 1ntd one or nore output Vvoltages. ere’ 1s also
provi ded SEUAEG g detectivistie-oabant ewelned tondiions on the cetiied dugrut power/data

di stributiggael ectrical power over a data communication cabling
infrastructure to one or nore electrical power consum ng network devices,
the method conphé sysgn filthes tampmises a ganggeatehnghitfor HAWitdrirRGue PEKIRMNEY, ved gnal

froma soyrc electrical .power, injecting the |ow frequency power
,sir\ﬁnal i n;d%: ‘gatagé T SRHPR? eﬁﬁ‘iﬂgﬁgt‘%ﬁfgﬁ% PRSIt acRIbIIsE g ho™eratd splisters

cohmuni catdcaed in tellat@nalNRfiknsSRAbRS: A@waener ate a combi ned power/data
si gnal , transm’rhti ng the conmbined power/data signal onto the data
communi cat i ons * B8 BP YR SRIGEK cany kecisrleryitadhas & satrainad uni ondntegtated i gnal

carried ox@wolin@cald FRTGHILRAL SEAL! hao HEEIG! kn WAL [éRe bS
conbi ned E)ower/data signal so as to yiel d%tghce hata %%(nt?runl 8!’;1&%@%?5‘%%
separ at ed*PVEHEE 108 convarine tqsatiasiedivre fregicgrapowdE sigakintd nnaor sbcaoaputwi t h
a preferregghsgabodi nent of the present invention, the data comunications
network i ncl udes an Ethernet based Local Area Network (LAN). Still further
in accordance with hhgre &f dsa povidab odacrenitnefwith ehepireaninvéntios At h&hed Edre
source of zelectr] power includes an AC. mai ns power_ receptacle. The
source of elFect% %%%flgapg\%' r%aéﬁ oCOFWBJI“Efa'éO%FFd?fﬁg S TTIRSITS b anesyaere
Suppl y (UPStricl3 GoBeSERs@B0G network devices, the method comprising the steps of generating a

low frequency power signal from a source of electrical power, injecting the low frequency

power signal into a data communications signal being carried over the data communications

cabling network so as to generate a combined power/data signal, transmitting the combined

power/data signal onto the data communications cabling network, receiving the combined

! )
S

power/data signal carried over the data communication cabling network and splitting the
combined power/data signal so as to yield the data communication signal separated from the
low frequency power signal.
Further in accordance with a preferred embodiment of the present invention,
the data communications network includes an Ethernet based Local Area Network (LAN).
Still further in accordance with a preferred embodiment of the present
invention, the source of electrical power includes an AC mains power receptacle. The source

of electrical power may also include an uninterruptable Power Supply (UPS).
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Additionally in accordance with a preferred enbodi nrent of the present

i nvention, the nmethod, further includes the steps of. filteri ng’ﬁi 1006
frequency noise and ripple fromsaid | ow frequency power signal, sensing
the current in said | ow frequency power signal, connecting and

di sconnecting the |raditfongguencycpanee witgnalpréferrandmbodnedthef coealireseot

out put power/ data si gnal et.ecting, no-load_and overload conditigns on said
combi ned "BifHEE thepawgﬁpﬁq%zft efslﬁéh%ﬁs?heaﬁapscﬁéﬁ?fmgﬁ@g*t %@ué%yr%o&ee@& R

f requencyrROVERL 18] S8Rlend iR P BRNAT scARE €theQUEBMYR YOI foadRSuentyglotvel Sighdlr t her
provided in accordance With the present invention a systemftaor _

di st ri butPmepceneerd disapnnseing theview Feurstey powerungnehtq awfi &4B) thegcombined

infrastr %ﬁ%apldf od /A0 O %{eﬁtinﬁo@%}né Eﬁcﬁbve‘}’f&%Ecﬁgﬁii}{&ﬁy% DG4 BELMAEKGBM Ces
gad ca ,

i ncludin ta co I cation I ng networ a source of electrical
power, peweer/duppiyaledrsniotingdneratdeigon famefoy equentgnal powene i gawl from
the source %ng:g ectrical power, conbiner neans coupled to the data

communi c &t PORE E8BT | ng network, the conbiner nmeans for injecting the | ow
frequency power sifgrals fanhe modddddn eorondanice adth dirsprasegiadentien agystan fored

over the data .con?mnj cations cablin net wor k Stﬁ‘ as toﬂs/i el d a conbi ned
power / daf§HHUGAE Flectrigg ROSH P VeTe GHOYREFHPR CANGS CHESTHHITELR PBROOFFhe | ow

frequencyep@NEr psivaN bt hbodatldvieeMAEM GRS 1:0Rsa Sdofiinicalib® chiligl ation
including, but not limted to, ceasing the injection of the |ow frequency

power  shgfark.anepurdernft dlesfiqal Bowerr peer, SUpRyraeans dor SPERENS 3rlowhi$aHEIYng t he

| ow freq : [ r LNE r 1) ;ncfor

out putti Eg\;}% %g@gﬁ?rﬁaﬁ%g’ggggcég%%gg? igg/%e %F%ﬁ'}agf Iélér%gst '? %@ %]ow ftr eqﬁeancy

poher si gemmuniceiidnserbling moeokdha cenvinttmennp fefieectoy terdosdireqenciopowdte

present i.nvention.the dat.a communi.cations. network .inglud t et

Prced Lot al i APkr R SR ROL PR “a PRmsdp Tl P S ahd St iRy oae

pr ef er r edetersbiods mend yidid tahenpiesiepdwerldad esigriah neefdigtop anens S ppgylatievibee i s

adapted to recei V@&el ectﬁri cal froman AC mains power receptacle. The
oy e

pover suPpFSCledt SINEECH @OXER 5188 PO WE AR C%‘F"é‘h?‘f:?tbo Y%
uni nt er r gphalilbe iIROYRAg, JuPRbY kRS0, Aekid tHeNalekion B fhe GOk dedtendyl péwa

preferred enbodi nent of the present invention_ conbiner device includes

means f of'SP#ane et yhirerle GUERESR MEISdomiFartingshelow agHERydioveh signa
accor danggMHeNoo bRl Siwedadnd] T8N or0bublind ERS&Yinal RYANEdrAukibRion

regul ator device includes nmeans for sensing the current in the |ow
f r equencyizpdwed theilgwdtequenagldpwérsigail y in accordance with a preferred

eroodTent o L, AR s PRy e gt e e
power / dat@asbygmahicai®hs network includes an Ethernet based Local Area Network (LAN).
Still further in accordance with a preferred embodiment of the present
0y invention the power supply device is adapted to receive electrical from an AC mains power
receptacle. The power supply device may also be adapted to receive electrical from an
unintertuptable Power Supply (UPS).
Additionally in accordance with a preferred embodiment of the present
invention combiner device includes means for filtering high frequency noise and ripple.
Moreover in accordance with a préferred embodiment of the present invention
the regulator device includes means for sensing the current in the low frequency power signal.
Additionaliy in accordance with a preferred embodiment of the present

invention the regulator device includes means for detecting no-load and overload conditions

on the combined output power/data signal.
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5 SEP 2006 Still further in accordance with a preferred enbodi nent of the
present invention, the systemalso includes a nmanagenent unit for - 5SEP 7006
nonitoring and provisioning, via the data comunications cabling network
t he power/data conbi ners and power/data splitters |located in the data
comuni cati ons cab&g .dn accordance with a_preferred
embodi ment of the %ﬂﬁlgg%%gmgﬁﬁ%%&?ﬁétﬂ ExPIACTPo AMERYTNEY PhdPs) déssern

AC/ DC po\REFIESh isr y&temf oo owhve ¢ nngagehenexdir A tr@shitoaMg add §1%U§Q)@1§ﬁgf@}%er
signal i arol @ ut voltages, NMbreover in accordance with a
preferr etgl% gﬁ%cr%ngrrﬁeuﬁl?& E)lg n?ﬁ;}eb%ﬁ? BERRES ?’F?\Pé)ﬁfef@ﬁa CPIHRINER 2pG EP M edathesnlitters

i ncl udeslogae®T BEIpovemnomivysss esbifmeG@ANeni ng the extracted | ow
frequency power signal into gne or nore output voltages. BRI EF DESCRI PTI ON
OF THE DRAW NGS Tﬁ%’"ﬁ?‘é@eﬁ‘fﬁm HeeHE dRritired sebodiaent of deodreaad imppriecihat ed

nor e f uldsgratdeanmdéhe idc@lde@WnnAc | LI aken in conjunction
with the, draw ngs S Which: Fi ggftt ?Xk"gﬁég%p%}r g(gljs?%gﬁnflget equgaﬁe%:]'% ram

i || ust r at T BRECYHOMengISat tBtopae prsoreantotivettagess of a | ocal area network
including a power asiplf i RELAL] ] vide electrical power to |ocal
area network nodes over éorrrrﬁ%%ééete‘imtgga glgeg ff‘*ﬂd’”@’(?ﬁg?%ef%a PEREMIPEREPR ve in
accor daftec¥iFackon devipy efobrdesdn OXXADGI poBRt cofvetierad I BFRMng MECRIhQR 15} 0S. 2A
and 2B @f8uSictnlL L Lock diagramillustrations of two alternative

enbodi ment s ()C?Bg%ﬂosc%fat?érg‘égn%%rtra%faQ”ﬁpﬁtc‘foifag"ﬁg a power supply operative to
provi de electrical power to |ocal area network nodes over comunication
cabling constructed an accordance with another preferred

fve
enbodi ment of the presgﬁiﬁfbgéhﬁﬁlgwg)gw&“@y%e sinplified bl ock

g?i)lgrarrs of hubs usehtekedt Nndehifon QAL Flags.. .|A and.11 o
respect ;‘Die'B‘y; Fi gs. EA ?& _4?3 ar en_silrrpl inf?igg%%glgg%ﬁpp%?%%t?ag\ﬁ?r%@}lﬁifb%“% power
suppl y "UEEYE detstied deamription akendén eanidtiorewits thefdriiigss in2vid: 2B respect i vel y:

Fig. 5is a sinplgti i aqr ' tration of a smart power

al location and r!g%%‘fl?? Egt@g?rag%?&pgg@f h#o%? HiagtE ﬂh‘ﬁ%ﬂi%%é“@@ﬁ@m@é‘ff’ 3A,
313, 4AcTEbRAtmBnts of glocsl arsa metwbriphélfidiesa povenmphiy dguams {AhbORe Ofectils]
enbodi i c Fi . A & 7B are.si.nplified bl ock diagram

i 11 ust pg‘?%eéﬁzs’ 1&3@9 ﬁ??_lh%%’“é’gé “?“??P Q¥ SPETHAELPT Seijag parsmted sad optsadenent s of
Fi gs, |¥cardanceawith driegarefetdd edbctiinert 3 BRGdsvliNvenfibg)S- 8A - 8G are

Si lified block di agr.am schematic illustrations of 38 5 SEP 2006
np ‘ I-Cligs. Fand 5&9 are simplified block diagram illustrations of two alternative

embodiments of a local area network including a power supply operative to provide electrical
power to local area network nodes over communication cabling constructed and operative in
accordance with another preferred embodiment of the present invention,

Figs. 3A & 3B are simplified block diagrams of hubs useful in the

embodiments of Figs. 1A and 1B respectively;

R—

Figs. 4A & 4B are simplified block diagrams of hubs and power supply
subsystems useful in the embodiments of Figs. 2A & 2B respectively;

Fig. 5 is a simplified block diagram illustration of a smart power allocation and

reporting circuit useful in the embodiments of Figs. 3A, 3B, 4A and 4B;
Fig. 6 is a simplified schematic illustration of the embodiment of Fig. 5;

Figs. 7A & 7B are simplified block diagram illustrations of LAN node

interface circuits useful in the embodiments of Figs. 1A & 2A and Figs. 1B & 2B
respectively;

Figs. 8A - 8G are simplified block diagram and schematic illustrations of
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various enbodi nents of a conbiner useful in the enbodi nents of Figs. 3A and
4A; Figs. 9A - 9G are sinplified block diagramand schematic ill ush SEP 1A s
of various enbodi nents of a separator useful in the enbodi nents of Figs.
A, 2A & 7TAin conbination with conbiners of Figs. 8A - 8G Figs. 10A &
10B are sjml.|fi -bl ock .di agr.am il lustrations of t al.t er nat,i ve

enbodi men‘fag}% (L)l% elggg%nmﬁﬁtﬁioéﬁf? g et lr”ktl;’? F?B‘?ﬁjsdl’?’?‘f@s s J&fﬁaﬁ)‘%’and
managenment over caiipun.catdmns: calplifag btatsdiidieh ethdanfe@pey dlusiRiohd of
accordance with %E.ref er%fed enbodi nent. of the present invention; Fi gs. 11A
& | 1D ar@ SFhpTPPTienh| ok SEREHarReil Iidhe SRPuHEEH of iggsall ferhati (e
enmbodi Nendosntfatian vagadondiRa JreipokkK -igagl udi ng power supply and managenent
unit operative to provide electrical power to |ocal area network nodes
over conmuni cati on fa&bllPhgt 188 gee simpAligd blppk diagrasy Wghtratioad obivecieaiatit am
i1l ustratd,QRs; 1 . ' I gs.

respecti véel Y; HQJR&?SEHQ%%E g}é%té%dgal}eg@gﬁkﬁpg??ﬁF%‘g%ﬁog{gpm %Igrlgﬁﬁéleﬁﬁdstto% i ons
of a hub camanugicapionker cablimg| opnstnottatiaread e nparitivsulis yatemuusefwith ian fréferred
enbodi ne ' L 1A & 11B. respectively; Figs. 14A & 14B are

sinplifi %&ﬁﬁﬁ%%{n&gftah&péeﬁ%n%b?ve?t W di fferent node confi gurations useful in

t he enbodi nents of Frisg$1A ROAIB 20BimphRedblddiBdiagrh@. illdSratisndoSiwipdefiaget bl ock
di agram of .a ,node cqonfiagfurati on Wwhi ?h conbi nes _the features shown in Figs.

14A & 148Mbepignenissof alogdl apeg aptyqrk anelyding RV SURPHY 27¢k PARARFRCTS SIRE OPRARSg e et

in both t&efovile cpRBTA! bdiier adcd QEHAGRENIR WBdes RGeS mRfuni RBo el ks of Figs.
10A, 10B, 11A & | IB; Fi s a generalized flowhart illustrating one

[ 17 s, . . : !
§{;ﬁp in the flowch&ts &A%&B arpeimpiifigd blagkdizanem ibmtredepstdier hudrusefl in
geher al | 2Rl MEBAL be ikl YGATER1 i fos Ta;mggerred enbodi ment of the

interrogation and initi power sup nctionality which appears in Fig.
17; Figs. 19A, 19BFigso8GAadd 118 Brasenmgdind dddkzdaprih ciloharionss efethub and a

illustrat] i nechani sm for. full or.nq functipnality ration
0 an 1 nooho PRy BAR SRR AN ol i b SpPimetie! B e 2B F oo
20A, 20Brespéiivalyd 20D are generalized flowharts each illustrating one
possi bl e mechani sm.f or _f ul r.reduced.functionality operati in an
i nvol unt ary pomr%ﬁ'néagn%n?4%taéﬁ ?’Wplt‘ﬁt‘\% HOB 28 6f°pfFf"69 ‘%%‘?re’?%“q‘% SEP
2006 configurations useful in the embodiments of Figs. 10A, 10B, 11A & 11B;

Fig. 15 is a simplified block diagram of a node configuration which combines

the features shown in Figs. 14A & 14B;
Fig. 16 is a generalized flowchart illustrating power management in both

normal operation and reduced power modes of the networks of Figs. 104, 10B, 11A & 11B;

Fig. 17 is a generalized flowchart illustrating one step in the flowchart of Fig.

SN

—

16;

Figs. 18A and 18B together are a generalized flowchart illustrating a preferred

embodiment of the interrogation and initial power supply functionality which appears in Fig.

i7;

Figs. 194, 19B, 19C and 19D are generalized flowcharts each illustrating one

possible mechanism for full or no functionality operation in an involuntary power
management step in the flowchart of Fig. 16;

Figs. 204, 20B, 20C and 20D are generalized flowcharts each illustrating one

possibie mechanism for full or reduced functionality operation in an involuntary power

management step in the flowchart of Fig. 16;




Figs. 21A, 21B, 21C and 21D are generalized flowharts each ill usti?gi n%
one possi bl e nmechanismfor node initiated sl eep node operation in 2006
vol untary power nanagenent step in the flowhart of Fig. 16; Figs. 22A
22B, 22C and 22D are generalized flowharts each illustrating one possible
mechani sm f or hub ipq Stlr)q\ edisl8 er | unt ar

managenent step he f gb\%ha;ﬁ?& of” 91% g&a@zeas 0"%‘%\3 Eau%g%mé%no ©23D
are generisiibled ﬂfelcbmﬂmarftos mabh:mﬂ:zltcxttsle:tpl mgpdenepepuEsiibl € vehahani sewdror
full or np,f; [ r|t ed )peration in a voluntary power
managenent sgge}%'gll{t%&? h%l SWC] i’g. 16; Figs. 24k 24B, 24C and 24D are

general i zed fl owchatigss ZMCQEB LJ.asqnﬁazi'sznge@a@rai&easlchﬁarEm&b@nlﬁfﬁtfngronEuI |
ioritized operation in a voluntary power

or reduced f nctl nall%

managenert } dy 861%°ﬁ3r11% (%/ M&é’ﬁ&?@ aﬂFeFFf“Qde QREralmngn 2@ lyngary pRWeICRATBEBIAM

i 11 ustr atsidpdn &t fvNRE©f PRl 06, art data communications network wherein

net work devices are, coupl ed to the AC main utility power; Figs. 26A and
26B are a bl ock di gﬁsa%ﬁsl213@3Q?@tﬁpﬁé39rﬁegm¢mlee@|é}pwcmm dlastiromg osyst em

const r uctygekiti® nfk! EM[Q@H’SPFH\I' 5hnd ?Lﬁlcm)xﬁﬁ gjéhrxb St c%p%?%mmg 958! polgé}%m;%%r e:

devi ces receive electrical and networ I Vi rthe
Fi g. 27 imanagasent kicplirathe Sowckdrusfihigtliong a povver/data conbi ner unit for

pl acing electrical,. r t acomm i nfra tructure and
Fig. 28 is a bl ock%§oy>§é%gg ?“éf"?%rg’rﬁé*‘"%g% fﬁﬁ?‘é@?ﬁ‘l sieagheustrAtipg £B¢
separ at i pgssité¢ estchantah fpxoﬁﬂr of @édﬁﬂcédl@u:d:ﬁbﬂah@)ﬂ mﬂt&ﬁt bSRSionNn" ASbludGEHr €.
DETAI LED_DESCRI PTI ON OF R&g E) I\/ECDI MENTS Reference is now nade to Fig.
g whi cROVE RIELHBFILSieadn Hedlorc fra H#% 19 ustration of a local area :
net wor k construct egigantk operabite dheAes Oofifla h f d

enbodi nent of the prgesent mver?tl on. g se%npzﬁﬁlg e ?ﬁ%lg gﬁé'el%npc}%%n ded

a | ocal Sﬁfeeumﬁ@t%Pkmptmwﬁerewrﬁ@twekﬁgwaestm@cmlampm A€ npupdilesl potsr;
cabling 11, preferﬁgiyZ@AsM&J%grgg cgfg)lkng%ggylmt emfz{apn% ag;g%q%él%yd f LAN

nodes, such as a desktop co 12, a ner a chi ne
16, a LAP@mfelﬂepﬁme syaﬂeslockmmm@smamcbﬁianei epﬁom& PBesedt GoBRibdrewhaRin and a

server gg celveeIcht%Ezﬁleg %(t q{]ventlonal cabl i ng having four
pairs of tW| ste co W es 2CaBrEs” Bod'éfﬁlé(}tylﬁ’ﬁﬁfe ¢ S jacket. In

t he enbodi rrent of H'iggZ? ilsA bloasdmgxhin itesteing ki goatrdet RonBRPWhIt &r Jloait one
of thep LSe f tvvlstecglﬁ per wires is enployed 40 -5 SEP 2006 for
transm t¥Tng B?We%‘ﬁ’tt% AP EEUnIRLPNSHE mF‘b‘rehGB‘es of the network.

Typi cal | y two suclFig 28 is a block diagram illustrating a power/data splitter unit for separating

electrical power form the data communications infrastructure,

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1A, which is a simplified block diagram

R

illustration of a local area network constructed and operative in accordance with a preferred
embodiment of the present invention. As seen in Fig. 1A, there is provided a local area
network (LAN) comprising a hub 10 which is coupled, by cabling 11, preferably a structured
cabling system, to a plurality of LAN nodes, such as a desktop computer 12, a web camera 14,
a facsimile machine 16, a LAN telephone, also known as an IP telephone 18, a computer 20
and a server 22.

Cabling 11 is preferably conventional LAN cabling having four pairs of
twisted copper wires cabled together under a common Jacket. In the embodiment of Fig. 1A,

as will be described hereinbelow, at least one of the pairs of twisted copper wires is employed
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pairs are enployed for transmitting both data and el ectrical power 5@2@5
“each line connecting a hub to each node, while one such pair carri Qa
only and a fourth pair is maintained as a spare and carries neither data
nor power. In accordance with a preferred enbodi nent of the present

i nvention there. | ovi.de ower supply .subsystem 30 ich is operative
to provi goer [g%lsﬁg{é% b(gt(%rgé{aoaﬁ]grea?cgﬁc\éﬁp%\?e%gd%%s %é?’eth&riét%éﬁ ¥t‘§%ﬁg§‘of

sai d pl upaiti &y emplogetias tvehanithe Hatthdald aendedrheal peQEAMYCALE ARe CaRkIRY
connect i leu%poe hﬁb %o vari ous c{gAN' nodes. In the illustrated enbodi nent of
Fig. IA *SUBSYEBAPSD e 1088 B {iceRicn dekenbrang aiouahaalr fopyaeged apewer
suppl y 3zpanhigitcagiipliies d@Rebatdwg power and/ or backup power to various
LAN nodes via the conmuni cation cabling. The comruni cation cabling connects
a LAN switch 34 Vig@ce0rdyivhiwidra aefartedt srebogimensied theApresmntl éventiimethetsnisi ner
coupl es gloonkd hGalyer r A on he co nication
cabl i ng tﬁlo at Iggste g%\ﬁng 58;)5{[3{%& mliﬁﬁ@r%ﬁ%%@#ﬁge Pié)gﬁeoaﬁa?agtdsé)tméa Operatin
conmuni c@t PEHED fRCBYRr LIANI skt cim84ofpsesd plimaitivgbf hdes denide nesb 3%,and the

subst ant - ference., It is s t hat the comuni cation
cabl i ng %@AHP‘%{%X%U{DEE Iﬁlﬁ%%[etcgﬁ%tﬁ%g%begsok‘fagﬁus @%ﬂ[ﬂl?p‘?r 12, facsimile machine
16 and conputer 20ncir iluastdbétbadahent ATFHACK URHHMGRN30 isBEL&! WiBin the
commruni Ckﬁltbi 1%n gabl |d§g fromthe h,gb 10 to E_he hub, canera 14 and LAN

t el ephona® T8 ARYYIES 2 BOFRT HRPY 2t eHPRHSSRPHERe PORRAANIIRS bedlmPpaiveat i on

cabl i ng thrarousteA™ ubdes @i the com@MEAtiod 2B TS cOthniSRHA cabifh AooiiLa! | Y
LAN arrgngenent. constructed and operative in accordance wmthh a preferred

;ﬁo‘di SVt Pracombinen @ i the meriqus LAN aodsar Thecombiner eaunliselesfricahe
enbodi maniventioll the dofvet BalpPos bicd car i gd on the same
t Wi stetrzln%g’opper0 paﬁr% Iét@l?}%sp)gppr gc?%%e’g&gﬁgﬁw%%}gh&éﬁngt ﬁoegiﬁ%tr?g %so(?fge- 20
whi ch r de8l \vivdepdvidiressipazl dathsomommenaiiomt from EAN swigcli B¢| pde shauste pias at or
for sepabgihifegs ' r.fromthe data. In the illustrated
enbodi ment of Fél’gsbs?d&?igl%‘!’e’ﬁ@euﬁg?%f%?“s?g‘are typically internal to the
respective nodes &ndsemehaiche sepanstalon dbSignntie thethubeiong hppekesmAt ed

that alte ively discrete separators may be enployed. { Reference is now
mde ¢ o Praeh K ¢ rEeod TR3T PiieiT S0 ateatednidis i HRSRPOIPEE. o
| ocal améilenist vt aitish ot ingtroan the HRBT @ th Vi Intb @6Red daRGET WN Qle%ﬂ@&ehef
preferr t of the present invention. As seen in Fig. |IB, there is

o
pr ovi deggﬁgﬁncggg‘%’tﬁ%ae’&d RBFRBPKPICARS Hhersrmuimingtion eabling dromntherhub o ghsupl ed,

by cabl serger622 carfied 8a1@RaA, 3n aSyFLALUL RS GALRYNSYREE M ed nd Rl R ity Of
LAN nodes, such as a geskt op cg%putygr 62, ag\'?vebn 41 -5 eSEP 28@65]{?% "
accordance with a preferred embodiment of the present invention.

Itis a particular feature of the embodiment of Fig. 1A that both data and power

are carried on the same twisted copper pair.

It Is appreciated that each of the LAN nodes 12 - 20 which receives power over

S’

the communication cabling includes a separator for separating the electrical power from the
data. In the illustrated embodiment of Fig. 1A, the separators are typically internal to the
respective nodes and are not separately designated, it being appreciated that alternatively
discrete separators may be employed.

Reference is now made to Fig. 1B, which is a simplified block diagram
tllustration of a local area network constructed and operative in accordance with another
preferred embodiment of the present invention. As seen in Fig. 1B, there is provided a local
area network (LAN) comprising a hub 60 which is coupled, by cabling 61, preferably a

structured cabling system, to a plurality of LAN nodes, such as a deskiOp computer 62, a web
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canera 64, a facsimle machine 66, a LAN tel ephone, also known as an |IP

t el ephone 68, a conputer 70 and a server 72. Cabling 61 is prefer‘@ﬁ@f’ 2006
conventional LAN cabling having four pairs of tw sted copper wres cabl ed
t oget her under a conmon jacket. In the enbodinent of Fig. IB, in contrast

doscrt bot ot al nbel o ot "TELet Sl EREE peo Bronrbist O ophar W os 1 <

enpl oyed 6#NFUtPOTO andraasesyer 720 ng el ectrical power to nodes of the network

and at | east one of e pajrs of.twsted copper_wires is enployed only for
transmtting data. ?%/%llng'a?} Y R \éféhcﬁilé(??téonglr g%i‘]ﬁ?édha"f“@r fUF 3 @k i ng

data onl ytveised teappes wefes pables icaeteeiflkoy e6mebh Yackar IsMORMBb OGR! @ats | gal
power al ong each line connecti ng a _hub to each node. In accordance with a

pr ef er r ed e FEGES i IR RTRIEEMR e SWRED SN TRaYE | WP reseece t Fisphdvindess wilpdwer
suppl y subsyst@imaBQnbdh® Nt ilS sONRY @tihy Bait | ‘ i ng
or backup power, to Zt_ I eastt éome oft sgﬁléq}g%frghaép%%ﬁ#lﬁg e%ﬁﬁ\?{;%dgﬁgﬁ%b 60
and the EHRHIHPE slersisalriyrer g nedes o et worl antiat krad one of dri pairs of ANsteddes.

I n the ilddsstd fied; ' L8] B, s subsyst.em 80 is |l.ocated within
the hub €8§ and r_i@.ﬂlé'l ugegjeg%%@? t%%%fd;}gﬁ%\mﬁéﬁaﬁutﬁ’ﬁl ﬁugi Pﬁbse?stem@yﬁaw
and/ or bdek dfsngoinerg date onkyr poli svd AN pdasary ietplidyed QARNTYY ©ESIvDR deddtidang.
The co i jon _cahbling connec a LAN switch 84 via a power supply

i nt erfacg g%e?%%%gﬁ%&ag‘rei%ﬂ%&ﬁwh‘gtﬂté’se.ac €power supply interface 86

di stributes el ectrilgakcqiamRe wWithOTpicirel AModAERP bY 182 re@hORYerdtith $had ipai rs
of the %ggﬂgg[jocati on caplipng 61 which are not used for carrying data, to
€

2y | east P POVE TURREY SHBWES™ B whick &t orsrraive dmprvidemhisnit same operafingm LAN
sW tch 84rpeshup Hodgho tHGROWEe SHURI %ldr@lﬁtgr&aﬁgde?@ia SHb %fx@rgd gﬁ& Yhe

wi thout interference. It is seen that the co nication cabl'ing fromthe
hub 60 t GOPFRINFIERE eaPling Ghnsornsetimthe hulrioivatibes Ikl modes. 66 and conput er 70

carries both data : .S rate tw.st.e irs...whjle the
communi cati on cabl ?Iﬂg]egq&ﬁ%&%ger%pt i dﬁﬂ@t%gq?%q%é%ﬁ%emc@n%?%ﬁgg T
t el ephonduBg0@ad irickrieh e phweratuaplsisd viper applig qpemting phvoRgnsep BikLE polver St ed
pairs an nication cabling 61 fromihe hub 60 to the server 72
carries gonf@%ug g;tr‘ngn?érzles é{‘ﬂt@%i"‘%%‘ﬁ‘llvgi‘m Cﬁl?lf"ﬁnzg‘?mm%ﬁé‘?? Ghligg caprgcts a
oper at i véAMswitclos4einagowiet fupply ipteethes 3@ (BAPLHLEEAN Rfdet. h%e%%ﬁﬂipﬂ]y

i | B at

invention, Lt i rticular feature of the enbodi nent of Fig.
dat a andmﬁ%xf\{%:lp ggr Stg@ﬁf’sr ‘iﬁ%‘iﬁ“‘éi’lll PRI &g RGVEY Sepnbin b dfong dpvistedarains o€ the

cormmuni cesrhmnnicatibd @®lihg BE whidh 4ré nGNREE L& AL, B3¢ Raof h@%flﬂfé‘karﬁlﬁdes 62
- 70 which receives power over the com*njn?%g{llgon cabl Fﬁg 81 includes a

connect of°9%5r Bidrsqbedal igta; prmmypications St S-ASRSMtEngd pias H50SEPIROPGWer

supply interface 86, substantially without interference.
It is seen that the communication cabling 61 from the hub 60 to the desktop
} computer 62, facsimile machine 66 and computer 70 carries both data and backup power
h along separate twisted pairs, while the communication cabling 61 from the hub 60 to the hub
camera 64 and LAN telephone 68 carries both data and operating power along separate
twisted pairs and the communication cabling 61 from the hub 60 to the server 72 carries only
data, in a typically LAN arrangement constructed and operative in accordance with a
preferred embodiment of the present inventiorn.
It is a particular feature of the embodiment of Fig. 1B that data and power are
carried on separate twisted copper pairs of each communication cabling line,
It is appreciated that each of the LAN nodes 62 - 70 which receives power over

the communication cabling 61 includes a connector for connecting the twisted pairs carrying
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el ectrical power to a node power supply and separately connecting the
twsted pairs carrying data to a data i nput of the node. In the |lhﬁl$§przggﬁed
enbodi ment of Fig. IB, the connectors are typically internal tot
respective nodes and are not separ ately desi gnat ed it being appr eci ated

that alt iscrete nnect ors d. reci at ed
that A gae e e £ B50R Bufr APEE SRt saneurs ey S Bra0e di ng
el ectri cdap%)Weat date 1r|muu péthelnABE. Todesilivitetal futddan: 60OREUMNB CAt icoihecadd -89
connect i ngmgil mtlélzrn fo Y r| ous LAN ng)des Anot her two engeodl ments of a
system pr &l 68t PR OpEREEE #8951 aRhar| AR ergEelyi designpigh, dnaeing
communi C@@r@mtﬂiahhﬂaﬂtgnﬁﬁwrge@ibérét@ chbiiRcitvdmad B dbRMs LAN nodes are
illustrated in Fi gis.. 2A & 2B. Figs. 2A & 2B illustrate a |local area
networ k i ncl udi ng taISFEREFI2SH BT Figspbt and VB ifustrplen pralemiadiments @éa SYEWer t o
| ocal argevigkWalEdr W V& i ted
enbodi rrelﬁt ofg Fig. 'S a ctgnv{érﬁgﬁdmrﬁ(ﬁg% ‘92861 gmesaggot nﬂ%‘grrg%lt %I%E rical
power 0VenEcHag éhﬂﬁﬁbrﬁocvaﬂpl@rh@ibbdqtﬁg Abhothea tveb anlpmhmentsuf)plsystamlpsqwdxm 130
is |ocat udes ap su

suppl i ese%trgeééﬁ%?%b %B%rﬁw pd% lea% buagﬁpé’%é“r”“i‘% ?Fa?ﬂi%gﬁ%g{n/&ﬁt gﬂégﬂw a the
comuni ¢atrnensdadoNinndes 41€ illlust'i"i’ted molﬁrgm BAC &L AR rFxg;abAl&lngnﬁuﬂﬁed SlozalAbk SW tch

134 of hub 100 t i 6 bsyst
130 ana EaTRH e EoioHe ofereid Y arvteisonies Bowrgso IrRE o READ: 136

provi demodaésaﬁztefccﬁﬁhurﬁmhcimmg]the power supply 132 al ong the
conmuni cation cab r}lf' to at | east _sone of the LAN nodes. Bidirectional data

ceymuni cations fr ANUEF e pmbesiment of Kigr hgh cemventenb hnker 09 3Bes not
st an?t@llcﬁeyel&tﬁmgbweﬂ SleP b HRRicaiP LI 10T alPa ga&&eiﬁggysufsg@{ ot i onal

LAN cab ing havin our palrs of tw sted copper wr

under a éQ)r’rﬁﬂ?Faf@cR?éﬁmalﬂ}h of hab g oafidninstudes ancgver Z6pplyal3 2widhichbsupgbecr i bed
her ei nbghQw +EY er w.res is | oyed
For tragtarind bosanhvof D) phVE, BS.OE AR P TRERRmBH ERe Aol

Typi cal 191t Tie mmﬂlcanpalcutdmgroenmpl olam fmrchtmarw‘rmhwtzdnﬁmdwmb 1datta aand

| ect I b t 130
o each aarc e f SR SBE s bRe DB P et A Bl hined (et LR £ 1 o

mai nt ai netksa¥ha cspbiner a:n&:lpmardes EBCtﬂe&Itﬂlﬁferdﬁ)ﬁrﬁtﬂéO?OMV@Epl yl32i :ﬁoﬁ@ﬁfé that
t he conmmuni cation ca ystem 130 to the

101 f th
deskt op® c%%%gfonllcfgf‘?% i Ilégsr?nrané‘?ﬂ]%eog\,\%r 6&20?%16% erB‘CiIQ‘@“OEadr F8s bot h

dat a anﬁbrb:auiﬁumcm\ﬁ%&n LANI dwgrch N84 gOIMMRILSIRTH: @BmBRARY 1 1H) sh: ML wRQYET
supply -system 130 to the hub canera 114 and LAN tel ephone 118 carries

bot h da‘tnéf’*r [d'“oper ating power and the communication cabling fromthe hub
100 to the ServerCéb%%gC@rlri's %ﬁefez%@lyscéggnt?oggpLAN cabling having four pairs of

twisted copper wires cabled together under a common jacket. In the embodiment of Fig. 24,

as will be described hereinbelow, at least one of the pairs of twisted copper wires is employed

L

for transmitting both data and electrical power to nodes of the network. Typically two such
pairs are employed for transmitting both data and electrical power along each line connecting
the power supply sub-system 130 to each node, while one such pair carries data only and a
fourth pair is maintained as a spare and carries neither data nor poix;e}.

It is seen that the communication cabling 101 from the power supply
sub-system 130 to the desktop computer 112, facsimile machine 116 and computer 120
carries both data and backup power, while the communication cabling from the power supply
sub-system 130 to the hub camera 114 and LAN telephone 118 carries both data and

operating power and the communication cabling from the hub 100 to the server 122 carries
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only data and may, but need not pass through subsystem 130, in a typically
LAN arrangenent constructed and operative in accordance with a préfSPridé
enbodi ment of the present invention. It is a particular feature of the
enbodi mrent of Fig. 2A that both data and power are carried on the sane

twi sted coppigriapaind. mdyNbithRed hdistd @iRds enledinans of, Fi-g. h of fhe
LAN nodes (:)I'n%trﬁ 120 which. receitb\?es pogver_ i%qprové’dlgé tﬁ%ﬁé‘?‘%%ﬁgmﬁ%’lem
separator Tor S&pardtli AEFTEHE Haracordasrs thigh aebederddc ambpdimen: obupt atedent t he
communi cat ir@antk@bl i ng. The external separators associated w th respective
nodes 112 - 120 are designated by respective reference nunbers 142 - 149.
Each such separator #s reréoanitatoanl tn eohblimegr ANt 2 and: 5RPARAELEd dak@ and
power out pateSarried bnkis: reclated that sonme or all of the nodes 112 - 120
may al ternati veley 1Vble psgglgingfeé{cf%vﬂo%erp?lﬁt ernal separators and that some or
all of the nodes 112n-thdAWsmayd kmbpfiowidemtrini tA axherngd LAﬁeMeﬁtI@ﬁ S-1obt IS
appr eci at e\ghih{piaécewgs addi t.i on td?3 t he LAN nodes descri bed herei nabove, the
present invention I s USEFUPTW ﬂ"é{ nothanal Serarapr Eor ersesting ubhdate frofothe
exanpl e, vieaeti@b polbNeoBlaenSth RbniciR! SBNGY ’rhegg;hkr‘ﬁgl ?e}é?&%% GLaIENLS,
pagi ng Iou%geaker.s, CCIV caneras, al arm sensors, door entry sensors,
access cont ol “Rifite nofespldy 128nse designatedduwesiecevermftrse mumbersabi2hu b,

swi t ches dfudh bwht Rb&ratoP BN 4 & units for PCs and
workstatiqns. In _tEeaiOI | ust re@@%ﬁ%@@%ﬁ?@gﬁe ée.pai%? dzga E‘b‘ﬁé‘é‘ﬁ Ti GHAES- hub
150 does bt 2PPresiAtdetha semerdr il of rneadenid? - (1B@ neayratieriatadly 6B peMlddgitd 51
and a poVekteSuidabLY;- 80 _js.l,ocat.e xternally of hub 150 and
}.-[B?\'Ieudes a power bs &%ﬁj@ﬁi{gg@ﬁﬁ%@ﬁ aisl SE qei“é)_gesdggér Riic Woveridedwitb extsaekup -
power to verrasers. LAN nodes via the communication cabling 151. The

conmmuni cati on cabling connec%‘f a LAN switch 184 of conventional hub 150 to
a power supply inté&rt AREeqaed it B‘cﬂ%@?‘ogﬁﬁﬁe}%ﬂﬁwgﬁwqm terainaborn el s

t he power psupplipventiod Bris@PwkBany StheNRIMEE HBHS & e ply
interface_distri.obutes electri cal§ powerI frgm t he%gawp%&g%%“?%ﬁéf‘% t he

communi caf 76 RABE: fgetsenat lighting svatemeel ementh epagingNondapeskers3i QL T cdainena)
dat a commulaite 3ésens dbé AbhsaW 6184 BRSS! LRkoh t he  power  suppl
interface 186, Eugstanti al 'y w t hout (?b_nt eﬁrgtrsé% go.p &anu?eﬁsg "fg’ﬁorf(se%'gen}ls
pr ef er abl $#Cotiv WY ofvaichesArRIE dbbtiersg nivaitprsgarfdo menpay rimclalp uhid Foe®CzORRET
W res cabhegksizqggd her under a common jacket. In the enbodi nent of Fig. 2B,
in contrast to the arrangenent described above with respect to Fig. 2A and
as wi |l be descri bladhbéliusimisé|embodiatent eAFig. OBE a0forvBRicRdA i 950 ks h&d
copper W L&sidk %ie%{mlaloﬁloe\xger %Oclzrythzz g{gmmﬂiﬁcz?tiog%gbiiznogog 1 and a power supply subsystem
180 1s located externally of hub 150 and includes a power supply 182 which supplies
operating power and/or backup power to various LAN nodes via the communication cabling

. 151. The communication cabling connects a LAN switch 184 of conventional hub 150 to a

:"«'-

power supply interface 186 in power supply subsystem 180 and connects the power supply
interface 186 to the various LAN nodes. The power supply interface distributes electrical
power from the power supply 182 along the communication cabling to at least some of the
LAN nodes. Bidirectional data communications from LAN switch 184 pass through the
power supply interface 186, substantially without interference,

Cabling 151 is preferably conventional LAN cabling having four pairs of
twisted copper wires cabled together under a common jacket. In the embodiment of F ig. 2B,
In contrast to the arrangement described above with respect to Fig. 2A and as will be

described hereinbelow, at least one of the pairs of twisted copper wires is employed only for
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transmtting electrical power to nodes of the network and at | east one of
the pairs of tw sted copper wires is enployed only for transnitting5dgapalle
Typically two such pairs are enployed for transmtting data only and two
such pairs are enployed only for supplying electrical power along each

l'i ne connegkmigngd eRbPiciipRACH RAWE of bite AdwsRaAd bhRbst LR of BRIPARE 6RtWiQRd
cabling 151 fromthe hub 150 to the desk-top_conputer 162, facsimle

nmachi ne 16EPEnH Eof5HPEryed Polydar FresshiBEeH4al Hpissty teckah PHEWEE STPIREd e t he
comuni cat} ok ion r e 50,:1.0 ;

tel ephongblg{gnééglr%dige%t%gg lr? %Jaat g‘m;%d%ogaéfsa%r% %g”’ %%?O%gﬁg@ t %gélg%%%ﬂ%\@c%aa%i on
cabl i ng froovr eloag Rt IM§Gonnecting 4 hd toeyaglenodt72 carries only data and may,
but need not pass thr stem.180. in.a i call r Langenent
constructed and opeﬂr]lgl;g ?%gh?tﬁpg%ocr%rga%%clednvﬁaplﬁnga)t%i%e?r%}}}%h&%%ggg%g}ergg%mpof t he
present icowgnter 362, fhdsirmide maqiamet icCundreohgpaten 20 efrid¢shtetiedhodidrenkuppodkdrg. 2B

that data ower are. carried o eparate, tw sted copper, pair f each
comuni ¢ é"fﬁ%ghgﬁwwwaCartioﬁéfaibliﬁg%f%{}ieﬁuﬁgéﬁéq @Bw’ét?’r‘f%’tﬁr"hg% ‘mﬁlfL“%l~T ée.?e B¢ each
of the LANBRredrs bdhdata ﬂn?iQ)peWﬂh% BoWweCRIdVES chaMBhichtfonaON d88mWhd Rutanso B,

ext-ernal connector _for separately providing data and electrical power from™ -
t he commitifiicaiertsh 1fakRTiss onlyriatacindanan| bug Spadatat Grssabwueh sthsystom 1180, in a

respect i V&,io@des A0 2rrandefRnd  EndSsign 1.8 ' ers
192 - 199ﬁnEagh suchag%enn_gct o? has?gaglrgg%gg%tl%ea?r? %%é(icrgﬁclé%ﬁfliﬁ%@?efan :
separ at e caRpaimeRtiolfbopresantiinyention. [t is appreciated that some or all of the
nodes 162 - 170 may . nat i rovi ded wi.th .internal connectors and
that some or all o?t 1?%%91&%%%;‘5%%%5 &etlfgﬁmé%ﬁgsllet OErFl? 'izyle%atv@at%hanedg ernal’
cohnect ocaried bn isepagpprvesiediteiet fagt of Bachddnimuaitafien dabBnd IMN. nodes descri bed

her ei nabove, the resent invention is ef Wt h er suitab nodes
such as, for exanpt® e\/fﬁ‘fséﬁat(?ésemltt_’ meélé@giég' gg: fieg o é%?‘é&&?‘quﬁéht'i}r@
syst em ekhighressivdd pgivads pausiliss aakehSext dchal YortBEBF @S sepadkedy ProSRINGEQ 28 ardOOr
entry senlgor.s, access control units, |laptop conmputers, network el enents,
such as RGHECASRIYE &b crpmv R ionn el g r Theaprderatngnpeqserc kaspriaied Pathr or
PCs and rdgpédist abiQns: - ' ! QeFi g h
sinmplifi eégpébl ock di agr ar?]g% ﬁ%%&%?#ﬁgﬁg%g%ﬁuﬁf{%n?e 32@}3#‘*1:9% tlﬁg Eac_h
embodi nefitchgonmcior hape compunigatipnezblinhinpucadpepasete data apd mowat pusprs. It is
comer ci ; i Lt.C (e t : :
comruni cgétér%cﬁﬁgﬁt{l%% ﬁgpéggﬂegy\g{r?dm}d%écl\ggpl ecfI #‘(%? cagg |trl1€e?y %8%@91%% ﬁ?atgl 36
t ypi cal | jptergd ppnitestnss endohatrsaing by albbf theuptierl$22200 meadh pofvidediwith ¢xgernal
connect e%géiE% filter 222 to a snmart power allocation and reporting
circuit ﬁ% 224. Each SPEAR 224 is connected to power 45 - 5 SEP 2006
It is appreciated that in addition to the LAN nodes described hereinabove, the

present invention is useful with any other suitable nodes such as, for example, wireless LAN

access points, emergency lighting system elements, paging loudspeakers, CCTV cameras,

R

alarm sensors, door entry sensors, access control units, laptop computers, network elements,
such as hubs, switches and routers, monitors and memory backup units for PCs and
workstations. |

Reference is now made to Fig. 3A, which is a simplified biock diagram of a
bub, such as hub 10, useful in the embodiment of Fig. 1A. Hub 10 preferably comprises a
conventional, commercially available, LAN switch 34 which functions as a data
communication switch/repeater and is coupled to combiner 36, Combiner 36 typically
comprises 2 plurality of couplers 220, each of which is connected via a filter 222 to a smart

power allocation and reporting circuit (SPEAR) 224, Each SPEAR 224 is connected to power
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supply 32 for receiving electrical power therefrom It is appreciated that
power supply 32 nmay be physically located externally of the hub 1Q.5Rpseys
supply 32 may be provided with a power failure backup facility, such as a
battery connection. Each coupler 220 has two ports, one of which is

pr ef er abl ted.t.o art  of LAN.swtch 34 and the other of which is .
pref er abls%lfjpgg ggg%trggfmﬁ QEEIBWRWS%#F@FT OWaBl'§ $pgreciates thatipaNehodely 38oui er s

220 are pr ehesiedilyloomed akdowaily @faBeLE 18] ©6k&! $Bb1, POWRL, 10 qtg&ﬁ ed with a
conmmuni cat | on. qabl [ g% sub_?tanti al | )é wi t hout i nt erferi ng w't t%e ﬁa{la
comuni cBP VSR ESPERPdAYIYFTICE éF & Dopy sprmesiiosf er abl y operative to avoid
unwant ed i nt er port Egno-guplee b fa s i known as_"crosstal k"
and to bl ock noise from Fhe povvert‘_wg%Eg%’fqggf‘?@%y£¥felfagé“cﬁ9fllﬁe§tetdﬁ%apm
conmmuni c%ﬁ“éﬁ walhidAgnd Ketashanaf whishys prieferabliscoad@taeetd caatmubRapsostblied. A
central pRRASTREL and control subsystem 226, typically enbodied in a

m crocontroller, preferably controls the operation of the power supply 32,
thfe LAN swi t ch 34,Cccvjmpims chphrer meﬂ-ﬁmﬁqu derafii/d tt@r@)luglfg%igag?an f}%w?PE&R‘éeZZf-
Ref er encg, A to Fi.g. 3 ich is sinmplifie ocC i agram of a
hub, suc‘ﬂ"’%@“’ﬂ%"ﬁc&d‘éﬁf HbSap IT”ié(e vathpuiitedarings withgthe| data LeammBeigtiener abl y
conpr i sebermaloagnvent i onal, comrercially avail able, LAN switch 84 which
functions as a dat conmuni cati on switch/repeater and is coupled to power
supply interface S8UeTPIRRATSRIBITAPlY pPArEivEde @vEeé unypited ittsrpoppd iepain

| ural i tepuphngd ichin | |.0Gatd d
epor t ;g;gl et g8 BB RRC B G JoBE ol B8 ey apaadioH uppl y

82 for IRg the Cemsepicatiqn caplinge Altetretiedly Glters 222 feed appbegbatied t hat power - |
'subply 82 may be ' | ted externally of.the hub 60. Power supply
82 may be provi dedp \?\n&tﬁhﬁgﬁﬁ%%\een%%?fa ﬁglcﬁ?t ‘ﬁb%{gﬁk’f}%mf =Itmlffabllys‘i5%tf?dé?§ 1} battery
connect iMATOCFtreller, prafe@bhreenpole trerabtayio0 pRhabbwa shfpla 20l e HANBRRH 34,

i nt er por, i Ly 0 "crosstal k" and to bl ock noise from
t he poweﬂile é%g%%f%zt?ﬁﬁwg@ﬁgﬂﬁ%@c@mm cation cabling. A central
managenent and coMtefeddnes WDENS ik 23 Gig. BEPWER 1Y A SITRAH SR Bagram of

m cr oconty ol | ﬁra,éil%efera%y controls the operation of the powe suppal y 82,

the LAN"S% Y6 0n usefyliip dhesembodinggrt afffas. SBEARD 6F preférably sompdsestzhat i n

t he enbecivertitnadf cbhtherdBly CRUMHEL S rane %{chpﬁx?vkﬂ%% fgr?c%%rq}j ch 3s power and
dat a -are transm.ttEd_ over separate tw sted palrs. e data carried on

conduct 6P TVGH R SHEAGEP s FNg it noentddatoepaver suirdy aneifak|sg. Bowéf apphd by
the opefmdres sef tybigily 88mpriseER p%ﬂ'gl@ty of filters 272, each connected to a smart power

allocation and reporting circuit (SPEAR) 274. Each SPEAR 274 is connected to power supply
82 for receiving electrical power therefrom, It is appreciated that power supply 82 may be

physically located externally of the hub 60. Power supply 82 may be provided with a power

=
A

failure backup facility, such as a battery connection.

Filters 272 are preferably operative to avoid unwanted interport coupling,
commonly known as “crosstalk” and to block noise from the power supply 82 from reaching
the communication cabling.

A central management and control subsystem 276 typically embodied in a
microcontroller, preferably controls the operation of the power supply 82, the LAN switch 84,
the filters 272 and the SPEARs 274.

It is seen that in the embodiment of Fig. 3B, couplers are not provided
inasmuch as power and data are transmitted over separate twisted pairs. The data carried on

conductors via the power supply interface is substantially unaffected by the operation of the
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power supply interface. Reference is now made to Fig. 4A, which is a -
sinplified block diagramof hub 100 and the power supply subsyst“egggig?{mﬁ
enpl oyed in the enbodi ment of Fig. 2A. Hub 100 preferably conpris a
conventional, comercially available, LAN switch 134 which functions as a
data conmmuni cation swtch/repeater and is coupled to conbiner 136 form ng
part of BoveEsurplipptsrfasabsyst em 130. Conbi ner 136 typical ly conprises a
plurality of — couml&Ls,330n,836R. o Fshi £Nyhdn GOD % ' L@, 322 1o
a smart power all oceati%n aﬁ%l reBortlly'rr}g&’ci rcuit ?@@ﬁ\ b\{%%ﬁa%%%he?gﬁﬁl? 324
i s conneldetdttoe poweTsupplpphysydBd (3Fiegpl@RY in tlerembedmiont njFigl 24t Higabo power
therefrao [t.] S appreciated that, power s ly . be . physjcal.l

| ocat ed ijre]Tr%(ft(:‘rezltrt}]r}(alcf)rf/1 g%est ﬁemf)]?)’?/\rfetlron%]upCf))Wrl egﬂ%j@gs %lrﬁ%ﬁ%?mo%?&sﬁb%lvhi%Z may
be provudethawat b dtapenwenurfi@itibon iseibiegiseped acl ik icbypledStdCdrndinen 1Batib @Y
connection. Fach coupler 320 has, orts, _one of which is preferably
connect it gt AOPET SUPRS SEINYSST T “SahPiatia 6 hdvRieater caumprsg eppihan r8¥ erably

connect edupsaB 200 RN CRAiLR s &bk Yia 4 Gidr bANNQ AR art GOUR} BllcaBdY afd €
preferably gperative to cogfgl e electrical power to the communication

.cabl i ng reRATERSFITGUE (SYEMY BtitEach EREAR SR cirnpctedie pawetsuepimhdni(Eigt £6h

t her eal i lte at I
|t er port g el e IRAESR h ¥e IBREAMY B AUOLHMIRT AR be
bl ock nehzacdliydesatérbepondly silfhp|ppwed@pplyowubsystac Hion §owtrsupplymh3aireast bon
cabl i ng. . : man t.an ntrol subsystem 326, typically enbodi ed
T e P A pAPRARIR B dD T BT L) S RREIERAA TP he pover
ply 132, the c®uagl &upled200 hastthe poith toae of 3Rhangtefeh®ySRBARSed3 4 port

Ref erence.is._now pade to Fig. 4B, ichis jnplified block diagram of
hub 156’?%@%%“5@ ra@uﬁ*ﬁmfh%ru%%ﬁﬁrw Jpgef%@% 5% hEOBMIBHAHYht of
Fig. 2Bcatifily, &50LARREEr ably conprises a conventional, comercially
avai l abl e, LAN switch 184 which functions as a data comuni cati on

swi tch/ repeat er ak@uplerscBifhlagd Pr&erpRiveIPesaliypl tp pavpler Flgedcal IBEVerOFNithy par t
of poverkosrRiRl Kt _b:%ﬁﬂ%gfe @?}gl}s%tiaﬁyo%'fhoﬁp Hmeyfeﬁ%’t S%Iha% 188 tyRESAckdon

conprises a plurality Ilters 372 each cou to a smart power
al | ocat ithsreadeng. reporting circuit (SPEAR) 374. Each SPEAR 374 is connected

to pover _suppl y 1§i§te|(sF§2Q' arg ?)‘ef%r%[{ é)rggrﬁt%ev.ongvo E{ﬁ!&ayn{elﬁa}hteﬁ}%\ﬁeﬁéndég ifom It
is appreciated that power sdpply may be  physically 1°ocated externally
of the powmmgscapphoniy kirsyrsiseiords&alk” Ralverbledippisy fb82herpywdreuppy 092 doth wi t h a
power failuyre backup facili t]:){., such as a battery connection. 47 -5 SEP 2006

feaciing the cdmniunication cabling

A central management and control subsystem 326, typically embodied in a
microcontroller, preferably controls the operation of the power supply 132, the couplers 320,
the filters 322 and the SPEARs 324.

Reference is now made to Fig. 4B, which is a simplified block diagram of hub

150 and the power supply subsystem 180 employed in the embodiment of Fig. 2B. Hub 150
preferably comprises a conventional, commercially available, LAN switch 184 which
functions as a data communication switch/repeater and is coupled to power supply interface
186 forming part of power supply subsystem 180. Power supply interface 186 typically
comprises a plurality of filters 372 each coupled to a smart power allocation and reporting
crrcutt (SPEAR) 374 Each SPEAR 374 is connected to power supply 182 (Fig. 2B) for
receiving electrical power therefrom. It is appreciated that power supply 182 may be
physically located externally of the power supply subsystem 180. Power supply 182 may be

provided with a power failure backup facility, such as a battery connection.
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Filters 372 are preferably operative to avoid unwanted interport and
interpair coupling, commonly known as "crosstal k" and to bl ock noi mfzgqgm
t he power supply 182 from reaching the communication cabling. Aé r
managenment and control subsystem 376, typically enbodied in a

m crocontrol ler, png a controls the.operatjon of the power supply 182,
filters 372 and the Ft%ééi%r%grﬁ%erﬁ%gy PRETEEEFOrAYQN WiHvantrd 1gtepradl shintespainr g.
4B, coupl &5l eomppnpriovided "crbnasitueh r@slopRWeke DF . a'Ephll 385 AL L ed
over sepalregaﬁgtt%%lgguﬁp;‘r S. 'I'ihe(T data carried on conductors Via the power
supply interface o SUBSt4R811% unaffected by the operation of the power
supply interface. |4 cifratpRingEdnahednd Rat-QNEL 2 S 90 3A) (. Dower
supply 82 %Fi g.tquz, %gower supply 132 ( Ir:i g. I,&feﬂgﬁzé/p%ég%ﬁ%gﬁﬂﬁ?@ﬂéga( Fi g.
4B) pr ovi BESHHFUE: potlerablygonirels Spmmrstion af {Bipgwe8 AjpplySPEARRer2 242 Ghd gie 3B)
324 (Fi g.SHAMRrRsamyd. 374 (Fig. 4B) respectively along a pair of conductors,
one of which is designated as a positive conductor and indicated by (+)
and the other of wHi &hsdes Hatsingthet eubaisment nefyBig) wB, cangieed afe and picifliegat ed
by (-). ThmuMphd S i to t.he, respective positive_and negative
conductors are deg(?gnaa?lggﬂ 43@%&%‘&5@.1@%‘1 §VeBSePALA tatited poirh. Thendatairdrried emce

t her ebet wergucioss deshgpavedupsly WiterfacRef QrRAaSal uﬁMcﬁH@g th® ogér%-on%f phi ch
is a si Hvtar'sﬁg?lgli ck diagram illustration of a smart power a [Dcation and
reporti g@ crrc r?tg R) 400 useful in the enbodinents of Figs. 3A 3B

and Figs. 4A, 4B pafd bsseadtbd/ thah ek J 0 d to. t .
conmmuni cation capl @{hgﬁngE;R ZOO%@?@%I%@%&Sg&g s@BPIP’eér?te(Fé%r?sBar 402
%ch r B8V Ve PRY (A (Bige 4P s0e poVien stipriin B2p@Rigr 4B ppivideapdipgepetat €5 a |
si_gnal WBPEARE S240FP0Y, ig)p@&l% r . in et hrough. A
vol t age i nput -Vi ﬁ%r)g’ggi ved §r%))7r‘r41t 3%%@@}.%%3;&%‘%3%{;%% 4%,&)35?96 epFi g.
3B), 132319113 § pain af cenduewps, o gf wHiB) ipdaignded a8 aviisitig RofdiicRiHand Yeditatddhi ch
is typi 4 rom volta i nput -Vin. The output of current
sensor 402 i))sén#sltEJ}%p %g)qtv%ﬁcgl 'Srru\c/i?s‘ﬁ%%gcaf EVeBHIVe Sopdvaroind indigatedhy €0 Bheso
recei ve Ydgescsippdied efoertienaespeaiveagasivé ehd f AQMitESRAGIENS RIOILaIRb! €

i d i e

ref erenc L urc 406, typically inplemented in A/D converters.

Pr ogr amgﬁégﬁéeﬁg%e%ﬁ@gg%lnt gﬁe‘i‘é‘gﬁ?@e@erﬂ%wﬁ‘@b’éidvﬂgw4So‘l’1ni nputs from
managenment & cont RefereiceCii dow e GFFR. BAWMicRE { Rlfoimdd 26,510, 4A)
and 376 ghlfsl %t. 4Bt preferably via a bus%407; IC_ tIeréng%'?Q/lgﬁ%li, }){?S{ét%a 24%80ur ces
406 need" Hot B °progRdmPalFealioriotoamirporit ciomitalSREAR) 403 ussfel Bupiel i ed
to a curenentimdnts df¢igsans, qul‘]gs. 4@, 4B particularly when DC current is coupled to the

communication cabling.

SPEAR 400 preferably comprises a current sensor 402 which receives a
voltage input +Vin from a power supply and generates é signal which is proportional to the
_{_"\1 current passing therethrough. A voltage input -Vin received from the power supply 32 (Fig.
3A), 82 (Fig. 3B), 132 (Fig. 4A) or 182 (Fig. 4B) provides a voltage output -Vout which is
typically unchanged from voltage input -Vin,
The output of current sensor 402 is supplied to a multiplicity of comparators
404 which also receive respective reference voltages Vref from respective programmable
reference voltage sources 406, typically implemented in A/D converters. Programmable
reference voltage sources 406 receive control inputs from management & control circuits 226
(Fig. 3A), 276 (Fig. 3B), 326 (Fig. 4A) and 376 (Fig. 4B) preferably via a bus 407.

Alternatively, voltage sources 406 need not be programmable.

The outputs of comparators 404 are supplied to a current limiter and switch
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5 SEP 7006 408 which receives input voltage Vin via the current sensor 402
and provides a current-limted voltage output Vout. Qutput vol t-apskP #Mbut
and -Vout are applied as inputs to an A/D converter 409 which outputs a
digital indication of Vout, which is the difference between +Vout and

- Vout , tg t he managenent & control circuits 226 (Fig. 3A), 276 (Fig. 3B),
326 (Fi g*0%Ayhighressges mnyt wifegpréneribltie viuareltusend®7 40Thendytrpuits af

conpar at irfendfhiRE € i 0, nAgs t ontrol circuits 226 (Fig.
3A), 276 (Fig. 3B), 05%3%%95”5?0% H@nd ‘%?% (‘if‘?a‘?dtipé’j“ *’pfFéP@F%FW\?FSambus
407 to s& ¢’ £9nHBirt 6P wiych npptis pdiguibldindgatiof of Watd emichr @gas ditgeddae DC
current i r PEAR. . The ,out puts of sone. of conparators 404
are supp%eﬁ%%ngﬁ%%t#@g?%&’ggFhr%e[%atna b ?e CO“%HL“%W? M@B?%7ﬁ§ EnéBbut put s
of ot her¥odFixdipandBos Fid0B)arefembiyplii eds ST MaL Guiph@ ofl cotbiMBlordddd and a
flip/flag 4~.The conparators. whose outputs are supplied directly to
current 99? Plz)ll n%aﬁ%ttgrm%’}‘?ge n&]ttggﬁorﬁ@é%?%@i?&g &Pﬁ‘ré&ila@é Ewr PBI326i (i Hﬂé agd a

rel ativel7y (@ightE)hsreeholydviawik 1467 b here oIPas i

supplied to .currggzg_ i m}?gf and svfli tch 408 V@%ﬁ&g#@g&j%g@mgr%fnﬁ@%ﬁ?iop 412
[

provi de "RF4PR et icmert fppingithioush BefSPEARa rel atively | ow threshol d. =
Flip-flop 412 is rg | I s whi.ch .enabl e renpt.e.control
of the operation o? g?ﬂﬁgéségﬁé%n%?{#?%keoﬁ gﬁﬁgrgvs\kl BPER ﬂlﬁfif?lwo e drdSenent &
cont rol 284 s¥tiFh $0826hilq theputiBi) of @Térs (dFicpmpa@ors 386 afeFugpliclMherislva76 (Fi g.
4B) viag LS. appreciated that the above described SPEAR circuitry
may al sghllgg‘zf@%%dr éa%]édcfiﬁ %"nP’Phgg‘%g%rgﬁ“ﬁ}8“|"é*5’a? OytRuts ﬁ@fuﬁpcll?gsdér e %%Wo‘f‘%r-e%ad
woul d bémitenarsciveitthH68 wemitetinmeliare cunted: KiRinyQt!s reldtively hidHihtdRsId ARMIEC at ed

t;h}at t hg, .C nents .of the SPEAR also be organize in an alternative
s'(équencgl.e c%gﬁ}; g?ag(r)\r vtjoge ﬂW‘ﬁ'&'é?eS“ﬂq@%é ', cuRPicmiter and sirph #PF wip tiraeredi i ¢

i || ust r atd ip/fixfp 412 poaieddfad haRnNBBALL-6F 105 reﬁé?ﬁel?ﬁm;?ﬂirg%‘ﬁ%dhOf Fig. 5.
(6]

| nasmuch as identjical reference nunerals are enployed in Figs. 5 and
6, the schematic fVI-fl8R FL3 soRsnepsiks fp exgemal ippits axhich enable remetel dongmipdfanat or y

and t hethelopt@tiod 6f tHeR8ref lighif ar@ﬁﬁi@%@%ﬁh@&a@%@h&t%%!mtg'cg)gr als 296

descriptjon thereof is provided herein. eren I'S now nmade (0 Fi'g. 7A,
whi ch i §1% 3é0npl G (Fige dBbI336 KFigl Hgraad 376 (FigstB)add lors 407. a LAN node i nterface

circuit useful inpt; I ts. of, Figs. LA for. exanple as

ext ernal separ at cr:Irt SIQ%RE%Q{%%E &I ?]ei gsboé!f)p?eé%rfba?gg%“ﬁ@tmﬁcﬂ’éryc Y 59 3’eof Fig.
7A  al t eerpied erethy nagayivh Eathun lstchi acas©a HAN-hadlesuld s codiewad bee@XRMInE i N
Fig. |AnB&vaf shows typical constituent elenents of a network node 500,

i ncluding a data transcei ver 502, a mains-fed power supply 504 and vari ous
other el enments 506 is 48ther appreciated that the components of the SPEAR may also be

organize in an alternative sequence.
Reference is now made Fig. 6, which is a simplified schematic illustration of a
) preferred implementation of the embodiment of Fig. 5. Inasmuch as identical refererce
numerals are employed in both Figs. 5 and 6, the schematic illustration of Fig. 6 is believed to
be self-explanatory and therefore, for the sake of conciseness, no additional textual
description thereof is provided herein.

Reference is now made to Fig. 7A, which is a simplified block diagram
illustration of a LAN node interface circuit useful in the embodiments of Figs. 1A and- 2A for
example as external separators 142 - 149. It is appreciated that the circuitry of Fig. 7A
alternatively may be built-in to LAN nodes, as shown, for example in Fig. 1A.

Fig. 7A shows typical constituent elements of a network node 500, including a

data transceiver 502, a mains-fed power supply 504 and various other elements 506
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5 SEP 2006 depending on the functionality of the node. The interface
circuitry typically conprises a separator 508 which is operative stqrp 9406
receive data and el ectrical power over communication cabling and to
provide a data output to the data transceiver 502 and a separate power
output to a communications cabling-fed power supply 510, preferably formng
part of HeRsHE Avdee figooonalty of tpr ebdr abileyinpauey sidduhsy daially rappaakver 502
and possi Syl circuitry. Reference is now made to Fig.
OB bh op BRSO MM, SR ARLE o, PR el b G REET v bt oW NGO

i nt er f aceatdingeuilto poefdale dara dulyen emhodimenbseRtr Fi208d a 3636 p@Bef Rfpu gxanpl e
as exterpal unnrgea%%r?rsb#gz £ 199. It 1i{}{s appreciated that the circuitry of
Fig. 7B “alFernatrive) {AoHay febPetsn Pl 119, prfershdn darmings parh gfvrctwiost nedeanyl e
in Fig. 1B, whgh piBfesdtonpobyRi 63l d£onshikientyel f ki node
550, incl.uding a data transceiver 552, a %f%{_a}ﬁ%‘jﬂ%ﬁ@?p%@egﬁgﬁg%fﬁgf%m
and vari G5 her el enents 556 dependi ng on the functionality of the node.
The interface circpyi yPical :1'S . connect or. .5 ieh is
operative to recei I\}g%geg%%yﬁhg@e{%%{?% ' ?%\Ag}rmgvlgg é(;i{)n i Jﬁ‘l?géﬁl o%agr%rgbl i ng
and to pHegtraenpfadiAN sodpinterface tihmritdatiul tr thasmbodimentS 5PFgadl MamkRfat

power o j.cati | ing-fed power supply 560, preferably
Form ng parPof sEerBrRlscaly 285 -G8, k¥ siroRas Jdbhartitheitdhears
t r ansceialternabselyamay feosdi-bi ty 120V noddaess shhivh b Samplelig #igt 1. Reference is

Figs. 8A - 8E, thIph fE{aeh si npl.i fli ed block diagramillustrations of various
enbodi nents of a cofpler oUSeTRIF CARSENE HsBentheht sergprkmiags 558 Ancludingid.  The

_}Lmus daeninadideBit 5522\ nialiR - PRk %591?8%405 & WURLINGeHRE HQY&Es gt he -
£o f PP

nicati on cablin W t hout upsetti n19 he bal ance therealong, while
produci rﬁigp%fldﬁ‘?%\ioﬁatlhe pality of Hee Inpde Thepittafce cirduitre ofpiciy qmepriset & ng

sat ur at icBfindRtorsHegNQEh A opdriifelth qgéefi\%{ ggrﬂ %5(8&%@!‘15& p%%%g g%(é%é EB?@L%Q?%A( Fig

descri bes a coupl er 600, such as cou
4A) sui CAIMg Fngrio psevidei a datzoutpN td thealetaralarier 52 mda sppaiepoedr @rpath ment

of the SSEi;cd I which in de jr .of additiona
transfor ICrylgr s g‘%ﬁt@})ﬂg Qé%%%‘fgﬂgﬁﬁgﬁ §upplP'r g%]d;f%%?fgl?lgaf]%rﬁn%\ﬂ’éﬁ t‘&fﬁﬁe%rl(ﬁ“’i‘? 1
transf oPh®r whithi prefatdy qlawacther dae dransceleatsse hey hiebydend orteeNuR4bl4 ap at

t he secgﬁgﬁ{% via which the DC voltage is fed to both wires of a tw sted
pair. This structure maintains the bal ance of the line and prevents core

saturation. Thi sRefereict Wkigalsao fRasyviiblieaddyamEReSIdR alaoileih@ridifs bact
that the sane \%olta e is carried on both wires of the twsted pair

si mul t aBEE ISP el rouplerussful n ik embodimentgiof Fizhet e andhidy. Tid varionot
cause aedbydimneakafal O coMhoddrtildsOBakoAlY, LSk G Grfis, t hat
it will not cause burnout o&ﬂa‘ EAN n%%e \%Aqit?%%ieg&r{g%%%ﬁég?%ﬁoy ‘%8"&.‘[% ed for
r ecei veWBbor Usplingt the helinee dlebrqading, while producing a minimal change in the line
impedance thereof and preventing saturation or burnout of line transformers coupled thereto.

) Fig. 8A describes a coupler 600, such as coupler 220 (Fig. 3A) or coupler 320

(Fig. 4A) suitable for use with a LAN in accordance with a preferred embodiment of the

present invention and which includes a pair of additional transformers 610 for each channel.
Transformers 610 are typically 1:1 transformers which are characterized in that they include a
center tap at the secondary via which the DC voltage is fed to both wires of a twisted pair.
This structure maintains the balance of the line and prevents core saturation.
This structure also has the advantage that due to the fact that the same voltage is carried on
both wires of the twisted pair simultanecusly, the occurrence of a short circuit therealong will
not cause a power overload. An additional advantage of this structure is that it will not cause

burnout of 2 LAN node which is not specially adapted for receive power over the twisted pair.
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50 5 SEP 2006 Fig. 8B describes a coupler 620, such as coupler 220 (Fig.
3A) or coupler 320 (Fig. 4A) suitable for use with a LAN in accarggpeeygith
a preferred enbodi mrent of the present invention and which includes a pair
of additional transforners 630 for each channel . Transforners 630 are

typically 1: 1 tr mer s. whi ch haracterized in_ that they include a
secondary 632 whic lg| gééﬁ’rclnlbesl HhEd e\ﬁ/g @e‘ﬁ‘éﬁ' 3 @uglendithgds 634 BReRS620A

capaci t o(Fi§48A) suitablRnfe ke ihet WaMd&QidﬁQ& QR a%?@fe;@@@ emEBcﬁm%Qtpé‘MHeor
effectlvelg connects the two w ndings _in series @;%pﬁ‘re uency
e

si gnal s, PISETh "RETRR Adsy iR mnsludgy @ pair Péé@dlt}@qawrﬁ@&rme r egofusheiingdi ngs
for DC. Trana_ftihﬁe@ Bﬁ(yﬁetﬂf(ﬁc b} ﬁ&s%g}ﬁih!:s%lw ndi. ?ct%ﬁ)ze& %tthtAt:l]i%s eeLLye

pOSI tive and gatl ve vol tages Vi a e sane tw advant age of
this st r%@%ﬁﬁéy P&2 wihaah istspAppited eso aeparast mmimgslzcztcmdr@m Aviapatitve &4@1 ISt ed

d lj t t d_t hat ot h
Dl AnChARUSE L BAL SR TRODGL LS, (1L SAngS, uBL L, LRSI 36, TaKe
Fi g. 8C wdizslgs Iuesz:nas ﬁmhpg}eﬁreqﬁa@:,y ssgialy, ash@edith @ignald Guf Eifg:tivaisoditescpepl er

320 (Fi g, A %d; ?R%e for use with a LAN in accordance with a preferred
enbodi ment Che ent invention and which includes a pair of -

capacitors 660 Wﬂl'ﬂhﬁh efrfi@erel at@bl¥s Bhd Gvo RednHm@iNto F@AG NelRchiite phdif,SWhd Ch.

This structure is relatively sinple and does not reguire an addl ti onal
t r ansf orirBUVeR{Ofaes il crmp Buisigd paiiphe pdenage ofitls wWeckmusitert iDROlitR 9. 3A)

or coupl®f z&d3MC (daként ﬁf‘)thesbﬂnﬁt@&j gir faRd tfﬂé%llmlﬁalgesatgéa%ghﬂmaﬁ&? @az M th a

preferred enbodi nent of the present invention an I NC vvo pairs
capa(ﬁﬂ! e B wirtediod thihivitiekpfiearmiaddD§ culptnd okthD@rfie diractiemschi ng t he LAN

tch i | ative d doe eq e an
add| tiona ? %;9 ?%gs or rr%r%o{'ﬁ‘ﬁr?éﬁ)gts?%c Ure? a% Sng&ggg- oéicff?ﬁﬁ?r 855* p'ﬁ%t E%Le to
t he factuitdlde ferheseswitk a/hlAﬂ\ageacdosdamaar withda pref@eddnembsdimenf oft ihe predent ed
pair si eqQu t currenc a s t CII’C it therea ong will not
cause ar%’oe\tﬁg(?n 5V r‘%é%{bmc %Goﬁafri Eﬁ‘pa%EW%lggé efteftively blpexk bfce%"?that
it owil Iream:bhgﬂ:i@dﬂsml%wﬁﬂﬁﬁ)UIh19§tmatul:e°i§|rélﬁd@1}Nthl@ ah® da@tnoﬁﬂgﬁkétad addagant ed for
receive r over the twisted pair. Fig. 8E describes a coupler 700, such

as coupl SI9MFT(Fig. 3A) or coupler 320 (Fig. 4A) suitable for use with a
LAN in accor dancefryi th &g@fb@i@&éﬁ%rwb%bmougfer bﬁtﬁ?mgrs%ged?—tcobﬁlxﬁﬁd on and
r

whi ch IZFs‘a sel f - bal anci ng comon node coupl i circurlt ne
conpr i s888t ) Faifably B usel Wit b s adopmianed aﬁ!@ ipreyefeired embsdineat aﬁ@ae7o4

whi ch apﬁesa@n@mﬁbym &h&ﬁﬁhéﬁ;’lﬁ& Moty gxéqrs; §k.§g§<§t%?§ S¥P Rt |9 cﬁl@ﬁe&@@g

circuits 706 and IS a partl ure of € enbodi nmen
8E t hat blokle D;G/\ﬁ()lpa:pacbxrngthe LAN switch. This structure is also relatively simple and does not

require an additional transformer.
This structure also has the advantage that due to the fact that the same voltage
} is carried on both wires of the twisted pair simultaneously, the occurrence of a short circuit
therealong will not cause a power overload. An additional advantage of this structure is that it
will not cause burnout of a LAN node which is not specially adapted for receive power over
the twisted pair.
Fig. 8E describes a coupler 700, such as coupler 220 (Fig. 3A) or coupler 320
(Fig. 4A) suitable for use with 2 LAN in accordance with a preferred embodiment of the
present invention and which is a self-balancing common mode coupling circuit. Combiner
700 comprises two pairs of adjustable active balancing circuits 702 and 704, which are
operative in conjunction with respective sensing and control circuits 706 and 708.

It is a particular feature of the embodiment of Fig. 8E that the two pairs of
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51 5 SEP 2006 adjustable active balancing circuits 702 and 704, which are
operative in conjunction with respective sensing and control ci [ﬁLg ESLH[%OG
and 708 are operative to naintain precisely identical voltages o g ch of
the two wires conprising a twisted pair coupled thereto. Normally the
output of .a LAN switch is coupled to comunication cabling via an

i sol at i oAJHFANE FGHRebalzrme gibuih 708 andt708amhichfart eeratempine corif @@ HionNweth

preci sel yqhdent i Lal , < AS:-afaF esai are applied to. each of the two
B Fos consp SE0L sefine ¥ £BASS AR TBERIR fos BsShdPRuk iR R RuBRt Sl
secondar ifewilgilivpitpgendn tdub of geltab wams tomapridnr menstdd fhindtpleduserete.  DC current

flows theret hroughN ThiHst bvitat es ?rgzﬁne.ecg‘ for % I sol ati ng.capacitors and
thus inproves the barancing andg: L HEYPHCE CHBRRVICatOhfabipg via

conbi neran isblatisn appfeeicatred Wil iswhepeasri GubRLOIEGIWRA! bikcisteqhersi¥at €m
there would not b any need for active balancing as provided in the

embodi mefa8%S &5 gioreswic; 4°R 2pRlisrite gachipf thotwe, Wirpedmnmisinerthe peised prissherance
al ong 1€ n6DC k6l GRMONAL Btk AR bihdifeSYSHE Bordkile Rl a9 eR: A gaCH Of

the two wires of the tw sted Ea_l f would not entical 1 Sence of
active HAY suEEHglowhihsrediraughi Abis obp@ey dhe aeed fdr BE isclatims ciheitseanhdasy of
transf orpBroved & LG Lt her.saturation.or burnout of

t r ansf orﬂ[r{i\:'@r0 710, %?glggggyeiébgﬁ%\%%ﬁgé le‘[%l’f-‘%eél?“%‘ﬁ FEPRL- 2 sinplified
schemati ¢ il | ustr dtis epprefiateatipt eherasdd aithedraieilf ritilonsteh théie woatodicsent of

Fig. 8E. s identical reference uneral s are enployed in both
Fi Ss. séngﬁ?géwm%“ﬁée l’gﬁ%%% AL PIOVided dn &S ﬁbﬁmmtﬁf e §io ingEitedie R o be
sel f - exphaatidmeriy hadC hesigine talodgOthet &firé AkRnRhIcHIIL cHAESHstehO BB | Onal

{ ext ual dﬁscri gti Qn t hereof i sﬂ‘gt%ovi_ded herein. Reference i's now nade Fig.
86, whi CRUEES SNEReHPY the B Bdmenieihe Evister pair ouldoret &t identipal af dherabgence of

i mpl emeattitel Kutaringt Hﬁxs%ﬁﬂ% qenE Bitade Grop Srosd ﬂ%é@gﬁga@é{?f ﬂ%[el%dsr%%l 710 .

ref erenc nuneral's are enployed in both FIgs. ematic

i |1 ust r hidvrostd gapsp eithe sagngtidnayr busnedt afdrapsfomedri7i@xpl anat ory and t heref or e,
for the sake of c I i 4 . text descript.i,on t.hereof is
AP EREatr RRAE o S s g Red GRS R 07 oF

provided herein. Reference is now
si npl i f pedetbired kmplemgntation afthe soivediatent of Fig SEr atadbanch of ideatitdusference

enbodi f epar at.or, useful _in t epbodi nents.,. of Figs. |A_2A & 7A
prefera yéria% %’gn%llqd?\%elgolﬁ &% ‘gtshgtr QB%cttF%égFBWBFHIé‘F%mBP“ HFfig $Als gg

| n addi béliened go theesctfospnedhs and Hetder@, st fhk Ofke BA chbAcifesd MASEISERAr at or s
may al Tsﬂo ia[F:ﬁl ude. apBro&r.i ate fi Lt ers to avoid interpair and interport

cr osst al R-TRENEIS ge rff)_%??’ﬁﬁ‘il\ ¥¢fave the common purpose of decoupling DC
power from the CREEBMALCRLLAMARIFS BG, WHMANE sHRHREE A% ARE iRALARGE o

t hereal ong,. whj |l e producing a ]
a preferred mmplementation of the embodiment of Fig. 8E. Inasmuch as identical reference

numerals are employed in both Figs. 8E and 8G, the schematic illustration of Fig. 8G is

believed to be self-explanatory and therefore, for the sake of conciseness, no additional

—

textual description thereof is provided herein.

Reference is now made to Figs. 9A - 9G which are simplified block diagram
and schematic illustrations of various embodiments of a separator usefu! in the embodiments
of Figs. 1A, 2A & 7A preferably in combination with the respective combiners of Figs. SA -
8G.

In addition to the components included in Figs. 9A to 9G, these separators may
also include appropriate filters to avoid interpair and interport crosstalk.

The various embodiments have the common purpose of decoupling DC power

from the communication cabling without upsetting the balance therealong, while producing a
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52 5 SEP 2006 m ninmal change in the |Iine inpedance thereof and preventing
saturation or burnout of line transforners coupled thereto. Fig. ~-BSEP 2006
descri bes a separator 1600, such as separator 142 (Fig. 2A), suitable for
use with a LAN in accordance with a preferred enbodi mrent of the present
invention and which includes a pair of additional transformers 1610 for
each chapfighnal EhaRsliArdEise ;Tﬁg%anémertexpmaﬁ&ven%hé sstgﬁﬂ&f OF PELSu M IRD are
characterized in that they include a center tap at the prinary via which
t he DC vERRdgendscaptadgbereld from both wires of a twisted pair. This
structure maintaing;t N r at uration.
This structure al sglghgg %ﬁ%ﬂ%géasg%aéggle% é}dzgt gucfge%gtsgﬁ a?%{gp%%c@%f %55\? %U}l%l%ﬁéane
vol t age fos wamithedLAN inotdrdaice eathof prefeeed winbddichepaif thes praacht maeaisalayd t he

. of. h Ci I I AN | oad.
A acd PSR Byt Cbr i SR auT e 1S OB ol 1L CRaSET

burnout at tepitAN hoddenvbimdts ndiidhQire SReRtRREdYinalarhadinkiade £ e&firep poner over
the twi sted pair. Fi g QE d?scr_i bes a separator 1620, .such as separator 142
(Fig. 2A)78Hi tdbvBicpghe D s€ th‘ﬁ_eétraEﬁﬂl fom %lewﬂr_aa%aetwﬁdwag- preferred
embodi ment of t he PieseMure MMARIR IhAhHanc Mok &l li&cidd%éveﬁtspféké' sd¥hration,
additional transfornmers 1630 for each channel. Transforners 1630 are

t ypi cal | Jhig strugiyrgradfookasahe adianiae sredusthiarthe fact thatthe iseme Meltage fiesarfigtbude a
primary . ' ' bt i ndj ngs. 36. A
capaci t obrjoﬁéﬁrgwlﬂg&g 5&?\5@%&3& St @Ea\%ggeu\r%@wﬁﬁg’? %\Lg%segie\é\%f?f %ﬁg cfég%c. ex%glgn% gggci tor
ef f ect i velt yawsrarpestes olvertoati wan arddidomd) sdvantages eff thesstrictnrehis ¢at & valj mencapse

i gnal s, such i gnal s, but effectively isolates the t i ndi
Foppe CHERSTR R Porkomifh BuroPHiseli bl Rinfeld Ry g/ Begibroe "%

positive and negdtig B yaLilRgasepir@ot 120 5a0Rad 6b&hR el 1 FB(Fg. 2AN sdthbRtbage of
this structur eéilrslam%hat it appli net zero, DC cur{lent via the tw sted
(L

€S a .
pai r and’SE YUY 8L/ HRASEOTEHE® nEdh e treTderebadiment § he Presioh R VERERS AR e
exi st ed viaeh ift@udeWaSiafdoORidltichal frhfbrikrs QUSd Etteakid chdnBelS RARsEIHAGS IERNS .
Fig. 9C describes a separator 1650, such as separator 142 (Fig. 2A),
sui t abl @T¢ fxpicaly el hitkapstgrmean Whichawre sharagierezediin hhay thayeinelpdeod pemsadilftht of
the pre I t:L.on j i ncl il 40 ! S ich
R L e e S
rel ati véeivesnnpindingnd S8besd A 636.r Bruiapacitan efficttively meahects tha sworwisdingfig. 9D

descri beg - p t 0,: h eparaton 1 9. 2A) . .sui;tahle for
use w tﬁé%gsL%f%l ﬁ%ga%c%l%% n%‘%g#\n&t %U%g a|z§)r&e21 erPet S’eér%o%ﬁﬁenet]y (1)%01att€1$eltﬁper &Oent

i nvent i evindings foriCh i ncl udes two pairs of capacitors 1680 and 1690 which
effectively bl ock from reagllgi ngethe node circuits. This structurge is

al so relatively sinp &5RYC 58 FEQUTFE &N T L840 (FERdIVet PAE o e .

negative voltages via the same twisted pair. An advantage of this structure is that it applies a

net zero DC current via the twisted pair and thus eliminates the magnetic field that would

P
i
A

otherwise have existed had the twisted pair carried DC current in the same directions.

Fig. 9C describes a separator 1650, such as separator 142 (Fig. 2A), suitable
for use with a LAN in accordance with a preferred embodiment of the present invention and
which includes a pair of capacitors 1660 which effectively block DC from reaching the node
ctrcuits. This structure is relatively simple and does not require an additional transformer.

Fig. 9D describes a separator 1670, such as separator 142 (Fig. 2A), suitable
for use with a LAN in accordance with a preferred embodiment of the present invention and
which includes two pairs of capacitors 1680 and 1690 which effectively block DC from
reaching the node circuits. This structure is also relatively simple and does not require an

additional transformer.
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53 5 SEP 2006 This structure also has the advantage that due to the fact
that the same voltage is carried on both wires of the tw sted pait5Sgp 908
si mul t aneously, the occurrence of a short circuit therealong wll not
cause a power overload. An additional advantage of this structure is that
it wll not cause bgrnou ' LS Nno eci hl adapt ed for
recei ve power over tﬁle_ tvtC\}ug% ?aigp !Bﬁgs\:}‘?agﬁﬁaﬁggﬁﬂag%ectﬁtb%ia%%&gtgt %1%{ eoYCHHa%O,
such as sepat@icornbgth wirpyol tAwvissdi teablimultfnepusiis ehsvotdur@nde Al ai shoAGg@LEance
with a prefecred, epodi t.of the present. inventjon and. which is )

sel f - bal anci ng %omﬁcgﬁog@g 7 g’ﬁ”ﬁf P‘ﬁegrlofa:(:fr%nu;i“ df"°§3g"’adrv§f“8$e 9780 SELHBF isat K wo
pai rs of vailljnestast bumoti ofer baNandk ngidhi ik ui §pRcikilP2d bl Résivibedt Ref
operati VetH‘w?ﬁQA uz[}gzti on with respective sensing and control circuits 1706
and 1708. S apparti cular feature of the enbodinent of Fig. 9E that the
two pairs of adj usFablg @edribee ahahanst NICishGULt S04 402 Iéﬁ‘gﬁﬁ%’ siflgh are
operative_n conjunction with respective sensing gnd controf cCitcuits 1706
and 1708 &Pe"S6p8iiat LON ingceripncaivithpr pefesie ymbpdiereni ofilhe polstragesnton eath of
the two Wi i§ QRREbSLAGnAcdity [ coupl ed eto,--Normal | v the input
of a LAN node is coupl edn%ﬂ% coérrérﬁ%fi%g{ﬂpgﬁg g]g%ﬁ ﬁg ___v_"ll;té)\r QYrQO oPrggrllSﬁfly‘B?\pws

t r ansf or mef adigstaple agtive halascimptirquits { 703fantl HE04 eyincinire fopadrafi in Mg indoion Giige | Y

i denti cal L ; resaid, i-ntai ned on each of the two wires
conpri si nées%‘%g ?ﬁ?@%ﬁ%%&?‘?q{%ﬂ?é%%@7 vol tage across the primry

wi ndings of the isoltat hquricohnsfanrraer tHerdiBbatttlett wSFigOE Biar G4 foNpaifd OMS

t her et hro?(ﬂﬂst bThiagt‘uoﬁ)\éi ates the nﬁ(%g atqgr DC isolating capacitors and thus
;{\_n)proves e bar AHCimG ARG icHpEtaldé matdht iyipk AEveRsFatine in pasiwsHan addr . | t
i s) appr eciapetvé baisinghgiseamtion ccutidd 8908 thg al7by 4 de8k-a8Yes te L d not
be any need.fPr active bal ancing as provided in tﬁe@e%%dghrrlé%?{ glfe\e%lgf. 9E,
in realit\RAif@ YYtagean ereh ohtdeitwo pHEs Bnristies tiised pdinmypled teentd.i r e

comuni cati on cabl G Sys LR, PG t. each of the W res of
the twisted pair woul d ngt bei.nlIt ‘gﬁtl cai{&%eﬁggﬁ%lééig&gecﬁglgmgfcmoa%?als’@% via an

bal anci ngsolpherstranséamen 7 1, BBiohd$ neigeridifehe sprass: 1706, Whinpreyisdf identical

t ransf or 1 i ul d cause eith saturation or. burnout of .
transf or %lta%%slgsf a%ggtsgxg, S GneGREP 5n Ghcn ﬁ tB:._a ?\gg,mvaﬁiceﬁlppgn%tkgi tmt?c{ paig

u
erence 1s nOw nmade

schemat i ¢hefelivme PEtviottageodcrosp siret privfara wittdefge lof @itk iRl &R RY &N 700 ahd hus
enbodi ne 19.. 9E, .inc| udi el enents, 170 and 1706 thereof. |nasnuch
as i dent ?}é)alﬁércg#rgrftéﬁgé tl‘i‘]ﬁﬁﬁé@é{g@g‘yﬁe&?’é’ﬁfﬂsweé FOTdt Hisonatigg campgitors gad gms  he
schemat i dmipkdves thedbiaaring bndingpedice infutddploi RUBHoL &F thEsP@afcrexpl anat ory and
therefore, for thg sake of (%onci seness, no additional textual description
thereof is provided! REPRIFFAICREREVBHEE I & throvetivaliie ideplsyso, thagh ohld) mot ge

The! enbod TEnt of £y, LT e R G
e DC resistance along the entire communication cabling system, the DC
£ voltages on each of the two wires of the twisted pair would not be identical in the absence of
' active balancing, thus creating a DC voltage drop across the primary of transformer 1710
which could cause either saturation or burnout of transformer 1710.
Reference is now made Fig. 9F, which is a simplified schematic illustration of
part of a preferred impiementation of the embodiment of Fig. 9E, including elements 1702
and 1706 thereof. Inasmuch as identical reference numerals are empioyed in both Figs. 9E
and 9F, the schematic illustration of Fig. 9F is believed to be self-explanatory and therefore,
for the sake of conciseness, no additional textual description thereof is provided herein.

Reference is now made Fig. 9G, which is a simplified schematic illustration of

part of a preferred implementation of the embodiment of Fig. 9E, including elements 1704
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54 5 SEP 2006 and 1708 thereof Inasnmuch as identical reference nunerals _
are enployed in both Figs. 9E and 9G the schematic illustration .of Ep gy 9G
is believed to be self-explanatory and therefore, for the sake of

conci seness, no additional textual description thereof is provided herein.
The circuits of Figs. 9F and 9Gis provided to ensure that the voltage is

i dent i cahd anodeehedremesimh: dsN@erkivhiSteFerR8i vhintePal iV G M%%M iAnRdceEplord in
order to prevent current flow through transforners f? 0O (Fig. 9). This is

acconpl iBheH: By sehignadicilupeiorot! I9g Y@ P Bie/ Bl todtanieryaiey ciif (RATOP owi ng
through ghge §‘eﬁ<te'o‘f@orfcis,l:ﬁe%f,%o]aagi%oﬁzﬂQeﬂﬂﬂeééﬁ fibn %ﬁ%of i gﬂ)tv'fd%ld Hfeif] ement s
1706 and 1708 respectively. Reference is now nade to Fig. 10A, which is a
sinplified bl ock dhagiranis ¢ Figst YatandrPofis aroataduini oatieothst st wateke 15

i ncludin [ ly. a n nt, over Qnmuni cat i ons Lin
construc gﬁ&\gﬁ% %Oggﬁ% F\?gqtlleg}avél%ggr%ggntgewvﬁc?ﬁﬁg 2"|brFe 3?61?% Oég§38ipﬁ%ﬁ?t of the
pr esent cimaeflomothrouds teadornens Fi10. (FIDAE).tTes & dcsoriBiéddiediha dirogial of@Fea

net wor k AN), c rising a hyb 2010 which is c I b i ng,

D ef or B, 5% iyt FARE0E - e oG9 Siaeh 11 S6TaF GRGP 1Y o I TRPHGREE  such
as a deskite) of eERLLSN 7680:hd, 1768 Mefech ra 2014, a facsimle machine 2016, a
LAN t el ephone, al so known as an | P tel ephone 2018, a conputer 2020 and a

server 2022. | n Befewsperamcronimade dopkiss dPpetrhiskisch memmlified tlerk drgamnt

i nventi gRs{RECof 8 ot ABchsPnd? VR irRHRBLSY Réuasx@gfg%ioﬁﬁn nfelle ber
operative to provi dce at |l east sone operatihg or kup power to at | east
sonme of cesmguunipitiong| cabjingf consuessed/i zndt lepetatibe 2101 @cemdintd ewitls oemurefaszedi on
cabling ' t h t arious LAN nodes. In the illustrated

enbodi n%’ﬁ?g‘gﬂ%ﬁ%%"i%%ﬁm@g%@% ‘em 2030 is located within the hub 2010 and
i ncludes a power Asigishyn Pg320Mhhah ispppildeda lopeiai nagofo@eAN padtpisingbackup

power to,\variQus,. nodes .via the c ni cation . cahling. The c ni cation
Pabt 1 nge B AU St S aRORGH. oY s rgap o & R SS0a8 Toeme AP | AN
nodes. JiieANCHudb: REEh 04 BbRpedofphifdr €8l 2 ROWel chi&i20he PRGEImIkURRhINe2032
along the co nieieati on cabling to_at |east _sonme of the LAN nodes.

Bi di r ect(!8nal-Adhtckerkermaiie carvoas ap [ ksiepkne 201S arrompaer 3 2qd3 SR t he
conbi negp22036, substantially without interference. In accordance with a
preferred enbodi nent of the present invention, there is provided in hub
2010 a power nandfareaidange edthta plefarredt entpggneiof thenprgsent iryveniden teitisol s
the po | i 3 - J o . S e
communi Bt eee bERP YR SIS AT SO0 Wiich £ SRR Bo nEHE 15 Boht

pr ef er atrieyatimg wrrbarkop pesetd thleast soram af@bpitiraior &Stodes omtH204D, 2000 eficthabl y vi a

a LAN Ocromarm\llz\ﬁcNa’tioy%&qg% rgggr}ecg\'rfgrtlﬁg Eu% {o¥Arious LAN nodes.

In the illustrated embediment of Fig. 10A, subsystem 2030 is located within

the hub 2010 and includes a power supply 2032 which supplies operating power and/or

PERIN
e

L backup power to varous LAN nodes via the communication cabling. The communication
cabling connects a LAN switch 2034 via a combiner 2036 to the various LAN nodes. The
combiner couples electrical power from the power supply 2032 along the communication
cabling to at least some of the LAN nodes. Bidirectional data communications from LAN
switch 2034 pass through the combiner 2036, substantially without interference.

In accordance with a preferred embodiment of the present invention, there is
provided in hub 2010 a power management & control unit 2038 which monitors and controls
the power supplied by subsystem 2030 to the various LAN nodes via the communications
cabling. The power management & control unit 2038 preferably communicates with a

management workstation 2040, preferably via a LAN or a WAN. Management workstation
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55 5 SEP 2006 2040 is operative, preferably under the control of an
operator, to govern the operation of power managenent & control ~driEP B#38.
It is appreciated that a managenent workstation 2040 may govern the
operation_of nultiple power managenent & control units 2038. The power
managenmentY4 iscensraiap. prefaratdp 38deratjic brieolcefmmurperaive tnigbherv ahé opssatioaNvfhodes
via LAM S%\I/&t?na%%é%@%&%n?r\éi di;ngh-gt andard LAN messages to the nodes

t hereby to govern~thelir current node of power usage. For exanple, power
managenent & controlt wnkgpr@38 nky s enghagemént olvor@asage940 whie hroatre thecoded

at the L des and .are enpl oyed b ontrollers,_ || e circuitry of Figs.
NPTl ToEL RS T S g g R M R e R T REE R A
thereat. damtronenispPess g aBasemmiiia:e With POVRE DN AGQRBA LENC Qtdh 034 it

2038 senses ..t hat inswomer to power supply 2032 is not available, It may
send a coNPYOINSHASSH -4 AeseaRs ©ih taetnueby & sasauheineval msds ol I Sodes

to operati@akd) ForRaehiR, QbwECAYLRARANE codiREGnit |7038 S$nayCRAd Lol Assage
communi cation cabling fromthe hub 2010 to the desktop | conput er 201%,
facsi m | eVhiglt prerfecodyde ghed- A apdasand 2c20nplayed ibysohioellsrdiatthe ainalithaeidiss.
power, i 4 4€0,1 ineat.) .0 I rom.t-he..-hub 201 he hub canera
2014 an\é\hﬂfﬁ‘l\ﬁz 1’? gl %gﬁone@%l@e@gr;?l?{eg l%Lo’ Ea%%‘dﬁtl%nagﬁdggrﬁg}ﬂgefi &%ﬁgaﬁ)‘ower and the
comuni cat i on cabl iImgné sparifictdase, eHenttiee pdvecr SeihYgImaR0 &2conaiol s 2038 sgnsdat a,
in a typigal |y LAN arrangenent .constructed . and . operative in accordance
with a proftai¥agPaHHoa A SHPY AL T doL AYE NGl Bsend ¢ qontrabpretseand
that eaclLAf stviteh RO noeERSe B0 Vdrious?02N, nodbd GMbpeBEInVESackRP VB FedONR pivte
conmmuni cation cabling, includes a separator for separating the electrical .
i;p@/ver frdM%he data. In the illustrated enbodinment of Fig. 10A the
separators are typiCalde¥n taPHr QdhmbRcdtidg c‘éﬁlﬁa%eﬁéﬂn;tﬁ% g{r?ﬁ%l@ iR fRsi8h

separately designated, it being appreciated that atively discrete

separ at orcemRAT B8 1% f¢simdel maghing 2046 anpapmpetar 202G eaties botbfdatsh endebdsdup ment
f Fig. , i th L St edy
of Fig ) Jap?fefext, I'@ftﬁﬁlel?ﬁet &Mrﬁc&%gg c%tﬁgm%ng{h% fﬁiﬁﬂ(ﬁi} Stﬁt?hl{b c%rr?e%'fom%gi

copper . i's apprecilate at e§ ‘one” enbodi frent of
a syst emtelgplione @0}y caties both clappoandrofecatipg woakr Adi\tha adesunicatian babiing fcbm

conmuni cag i in necting the .hub to ious LAN nodes. Anot her
hod moahe b G ikr L7 BEEL Oty B0E R ub Gl AR R R G E & a
hub and opemivi patt@dareablifingrefeeehbiiBmbRef Heprede iNamtiolls LAN nodes is
illustrated in Fig, 11A Fi % n%lA illustrates a Iocalq area network .

i ncluding a power gdﬁ[ﬂp\?mﬁﬁ dthptatrehetittnediAN Gdssatide ?8?-%‘6’_@;‘?%@““’6?

el ectri cabwhowedr the doRfRnicaBbPRaBIHIVREHuROULS QMBS HPTEIRRLERT IHeNi&akRlal NY.

power from the data. In the illustrated embodiment of Fig. 10A, the separators are typically

internal to the respective nodes and are not separately designated, it Being appreciated that
altemnatively discrete separators may be employed.

It is a particular feature of the embodiment of Fig. 10A that both data and
power are carried on the same twisted copper pair.

It 1s appreciated that Fig. 10A illustrates one embodiment of a system
providing electric power to plural LAN nodes viz a hub and communication cabling
connecting the hub to various LAN nodes. Another embodiment of a system providing
electric power to plural LAN nodes via a hub and communication cabling connecting the hub
to various LAN nodes is illustrated in Fig. 11A. Fig. 11A illustrates a local area network
including a power supply and management unit operative to provide electrical power to local

area network nodes over communication cabling.

56




56 5 SEP 2006 Reference is now nade to Fig. 10B, which is a sinplified

bl ock diagramillustration of a communicati-ons network including P§%EP 2005
supply and managenent over comruni cations cabling constructed an
operative in accordance with a preferred enbodinment of the present
invention. As seen Rerefehée <108y LOErs + Vi a Ll o Al r K
(LAN) conprising a hﬁb 20%350 ‘whi ch itg Elgug?%d{vg%g Igébﬁﬁ%ﬁﬁp@g?g?;ﬂ%&f a

st ruct ur edEEBIoNngf & yremamniqations pturdd inclpdingf pdvwAN mpplesind suzheasem deskt op
conput er Z0B2unida b CANELa 4 facsim|.e machi ne. 2066, a LAl

tel ephone, al S0 known as ﬁnc%r%g?%iﬁgp SnePYOeE SRS, 9076 fﬁ"?}le‘ae%er ver
2072. | n «wewhdenicd theifresear ipvatienr ed enbodi ment of the present invention

there is provided ower ..su Yy, subsyst. 2080 which is operative to
provi de at | east so‘%?%e%ffe]r: &t P@g e bga%ﬁﬂgergp‘b%é?l Ee; ‘E’fW‘PrE & 6BP NS aj d
pl uralitya b 2cdeshist @ cobged)wh 206Q, prRErdNCs sERATNESALd 85 £2R] 4 Pbrality

connect i no%slﬁjﬁg hyb to variQus LAN nodes. In the illustrated enbodi nent of
Fig. 10B, Wg%ﬁms%ﬁ? KW AOBRURF £ 2 Webecamerr 20602 drginilfomeagiire a

pover supmey, 20881 whisEbhes HRPh&wq 9D8S at {en(}gg@fe% %Q&Bﬁmer%%% RQURE, L O

) : 68 .
various LAN nodes via the comuni cation I ng. e conmuni cation cabling
connect s 7EAN switch 2084 via a power supply interface 2086 to the various

LAN nodes. The power, . ht e i-des. el ectrical. power fromthe
pover suppi y 2080 T PeBRLY Wb ARSI RERKEER: & 6F iR Bl YR | he
LAN nodegrogiieti pepaveasnaipplitasidesyscom oAt orlticto iss op ¢ratinel ANpswide cdt RAB4sopRsS S

t hr ough Ly interface 2086,. tantial |y wthoyt
 nt or o SAEetd B o BPeobcc D G R i u Bt btedreih B iAo sad i

I_nt

(E}enti orpmitudicatibscabling brheetinghdld 13066013 1ROVESJeBNagenent & control unit
2088 whi ch noni tor nd,controls the power supplied by subsystem 2080 to
the various LAN nolbBelustiatid sehndimere &f FigndOB.calpystg 2630cis dovated withiagenent

& cont r okhel Bl 286B3ndNRfiElal Yoo by C | i ation
2050, pr oFar ab e e B KD s Sl Bl DR ARl Dt

oper at | vE83CKYP oFeR P yampisel-ANhrode Miar thE commainicagier cabling. The gronmwmicatios
oper at i 0Raifdfne BANEE g@ggﬁ&gt 142088 Ihol recigt t hat
a nanagenaentngmr kstsa{rlﬁon 209 28%1%952%/@%“;& Hgﬁ by (I)H(égl%ac? iZE(%%é %’ftﬁgﬁlﬁ?uﬁﬁé power
manageneRtds EbapewEr supiptysinRoR8e piidveiep cloetricatopravpe rfemt ti& pavesntsupply B082 2088

or vt o n et anasearEakach K0 5 o M RARE of 1R FAN, ARl cRvER Spl e
current podeunkatpoweiom UsAlyeswifchr 2084 agred ehrofpdinviie pERAGRPENtin&rieantosd, uni t
2088 rraysu%%pagtizﬁ%n&{tgut Px;%{asr?e? %g.
In accordance with a preferred embodiment of the present invention, there is
provided in hub 2060 a power management & control unit 2088 which monitors and controls

the power supplied by subsystem 2080 to the various LAN nodes via the communications

£ o
L

cabling. The power management & control unit 2088 preferably communicates with a
management workstation 2090, preferably via a LAN or 2 WAN. Management workstation
2090 is operative, preferably under the control of an operator, to govern the operation of
power management & control unit 2088.

It is appreciated that a managefnent workstation 2090 may govern the
operation of multiple power management & control units 2088. The power management &
control unit 2088 may also communicate with various LAN nodes via LAN switch 2084 by
providing standard LAN messages to the nodes thereby to govern their current mode of power

usage. For example, power management & control unit 2088 may send control messages
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57 5 SEP 2006 which are decoded at the LAN nodes and are enpl oyed by
controllers in the circuitry of Figs. 14A & 14B for controlli ng jviietBEsr
full or partial functionality is provided thereat. In one specific case,
when the power nenagenent & control unit 2088 senses that mains power to

power supphiyh 2882chdedNOthcaVANIRBESand lake @nfs o hé@?&x@t LAN
switch 2084 & 4%% t he various LAN noﬁ%oﬁngpepa@gr%n ta back pOfV]Ehgs

reduced povker “Fodecontoliing whetherdwher napeal Sesronlicais porvidedharerg from t he hub
2000 to the deskl ol ofORPUR! caéDOhen tﬁ@ﬁémrllﬁalnqgtﬁﬂén?i £300 AN GAILE

2070 carries both data and backup power e comuni cation ca
from t he tRUN20600VY tohevieg bumé:rrae?az B0B4 awridble AN mayedea honetrdOGS&snrr i es

bot h dat r t ication cabling from,K the hub
Yo the safoor O00a e PR Bl GG EOTRAR I RbLT I Bt b iifiinai e
const r uctedicand oper ative in accordance with a preferred enbodi nent of the
present invention. S Prem ated . that each of the LAN nodes 2062 -
2070, which recei vés Sﬁf‘)‘\‘/\gg SRFefOmRE ARt g o thabrb AYC0 tonte uiddeom

connect okofnpttes €PED, ai&lifyhl@hﬁ\éh@lb n966 BhEChhbGal 2@1@)"‘%@5”90@%@1 dbak
illustrated em?_\c/)ldl ment of Fig. |10B, the co!r)mect ors are prcally 3 ﬁﬁ)er nal

to the r8SPECMNE s unigRtign &2tyeg frorpide avlemﬁooteshegm@tcemera. QOGléenCthN
appr eci at@shrbhabody eﬁ,&agam%a LSkl éBQQB%:td% t@ﬁ%{n%gwg% %,f»‘%vfw Is a

particular feature of the enbodi a are
carri ed B¢ @@ﬁaﬂmwmﬁ@??emméy dgsmiing tm;btcadardlsmﬁ @mangrneat caBtroabd indg

i ne. 1 ohARAn ecint B0 LARL oHgh OB SLERLES one, enbod rent of 2

system p ing electric ura

£oymuni cati on cabl ktrig appr@mﬁ&dtmﬂgeatihe)fhh&) LIAOT wadds o2 LAM 0desch Avgidier
ertbodi nept_of a s stemrgrow ding .electric power to plural LAN nodes via a

hub and BOWHURTEal'f ofPRBBHFHIP C MBS I5lrdehe Rempecten fom Sersiately AMOHdBES i s

i|lust raéleﬂntzﬂ fovgr ahH Edatdzllﬁ thd |l iBstrhded dnftRlRRn? of 362! 13 & %Sﬁrygg{oks are
i ncludin wr sup tB élleand managenent unit operative to provi
I*8c

el ectric piefng! resPEHVh SOdRsr [inth e S10b \separetelyndesigateadorit debki ng.
In the ldﬂpﬂ&ﬁa{t@dﬁﬁk aﬁ@@ﬁﬂb&?ﬁiscx% Jf)hxgecto]rjnég He ﬁﬂ;}%@t' onal hub 2100 does not

provi de electrical power over the comuni Ccati o ling and a power supply
and management sUbsypdagiauiar $eatirs of Be gmbddigethesiifg.| NWBohathiaty AHGOwanste

i ncl Ude%aﬁléﬂoﬂi?{ep{r%%%t d2c30§$ \ﬂ&ﬁ&e%&pgome%g? {(eg)ha%[gg]l ﬁower and/-or backup

power to various conmruni 5 as well as a
power nmanagenent & conrppakiatedi tha ¥33. 10Fhdlleodies ndrza binbadisai lo['lga GodaecCts a
LAN swit ngl 4elgf .conventi ony al 91@6 %jgo to a conbiner 2136 in power
suppl y aPnd AR g EAER P é’if’fis‘?s? fﬁl bl qufecommunication cabling

connecting the hub to various LAN nodes. Another embodiment of a system providing
electric power to plural LAN nodes via a hub and communication cabling connecting the hub
to various LAN nodes is illustrated in Fig. 11B. Fig. 11B illustrates a local area network
} including a power supply and management unit operative to provide electrical power to local
area network nodes over communication cabling. |

In the illustrated embodiment of Fig. 11A, a conventional hub 2100 does not
provide electrical power over the communication cabling and a power supply and
management subsystem 2130 is located externally of hub 2100 and includes a power supply
2132 which supplies operating power and/or backup power to various LAN nodes via the
communication cabling as well as a power management & control unit 2133.

The communication cabling connects 2 LAN switch 2134 of conventional hub

2100 to a combiner 2136 in power supply and management subsystem 2130 and connects the
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58 -5SEP2006 conbiner to the various LAN nodes. -The conbi ner 2136 coupl es
el ectrical power fromthe power supply 2132 al ong the comuni cqtg’ ﬁﬂj 2006
cabling to at | east some of the LAN nodes. Bidirectional data

comuni cations fromLAN switch 2134 pass through the conbi ner 2136,
substantially without interference. In accordance with a preferred

enbodi nemmivfiertthehprement. ANuetes.i O cdhhigne 1136 prigvd dedritdl ppowefrosuppl y and

manageme tem 2130 power nmanagenent. & control unit 2133 which

noni t or sEI %‘?\%%ggﬁ?r%?}é % He ! %ﬁ%mmgwﬁg%ne@bbgg é%B%gféfte?ﬁ”ﬂ@}OthF#‘%Héw\‘?‘ésri ous
LAN nodeBidukaionhled a0 comifing & o0 o @ADAN NGt NE3 PPN th FBSAGE B RLInE eom r ol
unit 2133 ; rteﬁzeratﬁlﬂg .cogfjruni cates with a managenent workstation 2140,

pr ef er abTYSOIRIY YRRPGPeHereY&N,  Managenment wor kstation 2140 i s operati ve,
preferably under th@c&RMEOWiRT: RBrerOPERBLAMent O @9 %sghttit{'ﬁenﬂgﬁrtﬂ&'qu of
power managenent & control unit 2133. It 1s appreciate that a nmanagenent
wor kst at ITBYdeH Hopewss syBiE ead mitaagspent sitspston 2730 troplee nposgementinegement &
control yRi4iS32%3 ern t perat i on of tiple hubs 2100.
s R o A ar S BT P e AT b Bt sict op
conput erL/2 mpdes ve sharcdremnmicdtione c2lihg. Thel powempmhegeAtA0&cantbesnibal 3t dat a

and bac r..While the conmmuni catiaon cabling fr he h 100 to the
hub canﬁ%erfﬁgz&énﬁndl RIS Iﬂ\ %B}?B?%Hfﬂg’ogﬁfﬁpf”égl tHﬁEfgrgl’ Yhé rdt? ng
power arAMNne conmuni cation cabling from the hub 2100 to the server .2122
carries only data,and matyf b:Ilft need not pass through subsystem 2130, in a
typically LAN arryﬁlﬁw WokERHonRt 6 inAPerdper prefoyably Bndse dlsy epaHEROT W th a
pr ef er r eetaisnadict®ith 1R opkRBoPEERARE mal¥&RehOR cohffoll (1 41hk Ugt i

g odiment of Fig. 11 A(\),p eac():_h of the aL nodescosz)LZJh?t 221fg'gﬁtls\r/\ﬂ%pg%iart%dcei ves
power i $M45r HyviPaREGeTERth WarksakerrH4P mepagereot thororsepianatf nopitile dawer from
the el eghlddnfdnt BQWES, Lcation cabli Th er nal
separators éassgci at_eéOIq@mHtpkgséégégp?i%fg%ﬁg%gg&%ff tl?nf?%ﬂ%}eehu(?gg?géiat ed by
respective refer elige serantbartbe 2dMRunic&kmOcablimr Frosuhe b EI0attorthd dsskeop

communi | | i i-np an par.at e dat d power utputs. It is
appr eci gt@%%&tgrhgfﬁsg%gimég rﬁ%ﬁhmggz lﬁﬁeanﬂoc(?g}fm%i%% c?%f\é\%ﬁﬁﬂ/gﬁf‘taéa ?PQ?IFL\PeI y be
pr ovi degowert Whileithe coamusiepirnatblim fesid thHetab 23008 BE had baddra hes poeaN2112 -
2120 may.b ided with external separators. It is appreciated that in
addi t1 orPRovh Rl g ot thtd ead PREECHI8 RSV B e foFRMuTcation febling BRM on i s
usef ul wiet lutaRyoOidtHe et b AOREDnBUBK:a8d e, BXAIRY Got WalehRsszhl AN
access g}g}:snt ) 2jmer_gency_ i ghting system el enent’s, pagi ng | oudspeakers,

CCTV camirye Z1p% it a BRisalns LAdoprangameyt eospisistes] angcerasaiveoint acePrdanget s,
| apt op GefRYr&ESed dRiodRhdae 6 BOBRESK invention.

In the illustrated embodiment of Fig. 114, each of the LAN nodes 2112 - 2120

which receives power is provided with an external separator for separating the data from the
\; electrical power coupled to the communication cabling. The external separators associated
with respective nodes 2112 - 2120 are designated by respective reference numbers 2142 -
2150. Each such separator has 2 communication cabling input and separate data and power
outputs. It is appreciated that some or all of the nodes 2112 - 2120 may alternatively be
provided with internal separators and that some or alf of the nodes 2112 - 2120 may be
provided with external separators.
It is appreciated that in addition to the LAN nodes described hereinabove, the
present invention is useful with any other suitable nodes such as, for example, wireless LAN
access points, emergency lighting system elements, paging loudspeakers, CCTV cameras,

alarm sensors, door entry sensors, access control units, laptop computers, network elements,
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59 5 SEP 2006 such as hubs, switches and routers, nonitors and nmenory
backup units for PCs and workstations. In the illustrated enbodi ment Sgp 7006
Fig. I I "B, a conventional hub 2150 does not provide electrical .power

over the communi cation cabling and a power supply and nmanagenent subsystem

2180 is | agat ed wkeshakd 1 i ncl udes ower . suppl 2182
whi ch supplies Qper’atsi ng %ogvxrlfgr %ﬁ%oﬁggﬁ}gu&ﬁgprgm% ga({%ﬁ i%ﬁ%ufggl\]ﬁfoa% vi a
the conmiritk#ttiosA cabling as wel | as a power management & control unit

2183. The conmmuni cat] cabling connects.a. LAN. switch 2184 qf caonyenti onal
hub 2150 to a powetrIIll g{t}p%ﬁ%mfeﬁtegﬁ Ogér%e”ﬁfég‘%'H%oﬁéP“?%aﬂthﬁ)n%lwﬁd}f/?&@éﬁ’ent
subsyst empZI88: atedtricabnneet sotehethe oahhmedicdnt baivar heus bLoNenadsgy Ihe

power sup interface 218 rovides electrical power fromthe power
ooty 285 et RS e S IAT ol PO CHBTT Hyot B iad 13 eas inclgshe POMET RSPLAN

nodes. Bi digEchidinaipphiét 8RNI WPIWeALLOBS bideMpbAN 8L ehs 2 .
through the pover  supply interface 2186, StoaPant a||ygvxft#%ﬁ%l&?ﬁ§s“a the

i nt er f er effEBIUPAL Hamaevell 4t ROV efergeadniedtsontiohenit 20%3. t he present

invention, there iSThPEQVS ' t subsyst.em 2180
power managenent & cont%‘?]%garﬁoﬁ cg%égﬁﬁ%ﬁg %ﬁﬁ?ﬁ&@@%%@%ﬁ%} ?X%lﬁﬁ’%]pomer
suppl i ed %85()3*9 [3ppstes el Bditdracd AEBGviapbwessuphlng athessettieat 1B/ sERTPLET 4dt | ons

bl i ng. ] t & I it 2183 f bl'y' comruni cat

Ceth BB RO oSO okl e oo e S
Managementlewoed soster diron? #R0pdvier GREIALIIVE alof GhE bahiMnibRR cabley FPRH feQly Of
eration of power managenent & control unit

an operator, rn the_. I
2183. It %Oénea%%ﬁ'ﬁgﬁ e‘EPdtef‘ﬁ@ﬁg%Ftﬁ?ﬁﬁa%%m%F%%tﬁ%L?@Q@”MZQ%BM the -

pgr at i onthafughte fowed sBBIPInterIBOBORITR M2 GO W | 83 and may al so
gé%ern t he operation of rrulnteirpl e hubs 2?5(1).% tl{@gt%{%&\&fﬁét t he

communi cation cabl ifAgsqrdnce methrprersd embodiment of tie gpesentonypantion, BE6As

facsi m | exrBwgdH 7 i bot h _data and, back

power , \M?Jirl_ e thg1e g%;m%uﬁ%u?ggtaﬁlgnrm%;aagﬁq%é SB tr"c’g%e{nh%&rqu%) “f‘igffnf’%enleﬂ%%ﬁ%“%g’érrer a
2164 and YAN 188 evhegihmaeitars 681 cantmolsabe botvér siapliedaycsubgeteat 1180 1o @evarg t he
conmuni cat i j from the hub, 215Q0.t0 the server 2172 carries _only
dat a andin%@?loggfuﬁgg% “Rét uﬁlﬁgtéonf hcraBlﬁ‘b%nq—hg PSS MeRgsTsat & ¢pnifot Ppit AFF y LAN
ar r angenmgeferblyStanroteichiandito pefidiagatfert WoRkEAod 106, prdfetiydvinzef BN §da

enbodi ne the present invention. In the illustrated enbodi nrent of Fig.
| 1B, each”of the LAN nodes 2162 - 2170 which receives power is provided

with an external commagémnt WefksGEBRADAYEsbpBRAVd drdigadatacanek (ShReLEhgal

power fromthe comuni cation cabling. The external connectors assocl ated

With Operaior, to govern the operation of power management & control unit 2183, Tt is appreciated
that a2 management workstation 2190 may govern the operation of multiple power
management & control units 2183 and may also govern the operation of multiple hubs 2150.

g } It is seen that the communication cabling from the hub 2150 to the desktop
computer 2162, facsimile machine 2166 and computer 2170 carries both data and backup
power, while the communication cabling from the hub 2150 to the hub camera 2164 and LAN
telephone 2168 carries both data and operating power and the communication cabling from
the hub 2150 to the server 2172 carries only data and may, but need not pass through
subsystem 2180, in a typically LAN arrangement constructed and operative in accordance
with a preferred embodiment of the present invention.

In the illustrated embodiment of Fig. 11B, each of the LAN nodes 2162 - 2170

which receives power is provided with an external connector for separately providing data and

electrical power from the communication cabling. The external connectors associated with
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60 5 S E P 2006 respective nodes 2162 - 2170- are designated by respective
ref erence nunbers 2192 - 2199. Each.such connector has a connupgﬁgpﬁ@ﬁ
cabling input and separate data and power outputs. It is appreci at
sone or all of the nodes 2162 - 2170 may alternatively be provided with

internal connectors _ and that sone or all of the nodes 2162 - 2170 may be
provi ded®HEHVe BB AGY -cOnRéea asignatet by Sespspirscritcaer numbers Al%ddi¥Pon to

the LAN mﬂaﬁcfd&%édtbﬁﬁhsf&%ﬁinﬂ%&%}é@m A ]rp;rumrgepaffw%%pm%ﬁg&&' Wi th

any other suitable nodes such as, for exa ess access points,
enmer gendy 15 3PgTCiaty Biisoamnaaiab r@ﬁﬁlegiodﬁﬁab%ﬁg- I7ouds p@qk-fe'rvsly HEQTavided vethas,

al arm SeRSANLS cofiRefore7 JYha?% ro§ allaé:fc B8 508 153! 4PhL S, Lap'%oqr%egon?ﬂm er s,
network el ements, suc $Wi T ches °an rout er's, oAt £ors “and menory
backup grtersal fornePQss. and vvor kstatl ons. Reference is now made to Fig. 12A

2010, useful i n t RbCCRBRGHLA ST OCR LG 68 BC et g e i | ses

a convelpresemahyermomﬂsaﬁmﬁalwlm avaithallitabld ANes WichGB, fos BiGhpas wWidlss SANt ch
2034 (F| whi ch functions as a data communi cation sw tch/repeater

and s 2SS ﬁlp8 5 FETEIGD ISR SR elsmegiti PaouE Pudpeaers. el T samersupl er s

220 and afatintsehsor? 23oAentBNMrs, i Bcdsh GonrdM 2036
(Fig. Ig):) Thercougl ert “and frslat%r U?]rlltt 5%397 Ia{pgapg%rﬁg%%seggm%mhﬁﬁ{r ality of

smart poWr oS dlbHcavitdes and Toutsey t pRfiass rodi mem¢rEPEARS) LBRY for E@s rn8PEAR
2224 1 syLoPpeehed to power supply 2032 (Fig. I0A) for receiving electrical
power therefrom It is appreciated that power supply 2032 may be

physi cal | y | ocat eBefgranee nalnby wédet tve Figuld 220 WhichPewe singlifipd \bla@3Ragray be

Bohnect satrbetaPO UL L8halioS U Ral it Sttt 5T oA drsidnry
i ncl udegrefé:‘sﬁlﬁﬁl%onmn'sesohloensen%ﬁﬂ) vhhmbrcale Rueher aby sﬁﬂﬂmeﬁk@@s vigNa bus
2162 to_a. menory, 2166 and conmmuni cation ci rcuitry
2168, whAY 1&%}1 ?@%{) it ?/&gmluéb@ﬂa“%d@n? datpycommupication, SWHeEReE Adrifr of
subsyst esupkA38 alcﬁulﬂélesfrﬂrfﬂfél‘ Mm@ﬂ%"?&%hc‘!f@mﬁ:ﬁd%ﬁ%@s 26H8nd 99&5 abj anpfmal | of
the couplers, filters and SPEARs in conbiner 36 as well as to control the

oper at | 1834 fRd {95%e Pas afgsnbineg 3936 BigdPAanagenent & cont rol subsystem
2038 preferabl y pRMBIRiEaLETi L TOR g&mkctxw%ﬁ,hg&mg%f%%ﬁ dolef: |

in order to_enable operator control gsermnl ower ocat ed
“to the %)W@UlsadeAmp%@ssnrpwmv@PEéﬁs) 229&e7£ach &PiéAerﬁﬁfés mrmedmi fsay;s:mem

Refere 1S3 qIA? B ‘)é%l i.fied blo ﬁ%dlaram

illust P%[??gﬁz nggi%ug SOJC mr% B é%owﬁrstg?reﬁ tt‘%%vpéer%aée TEAROVSE Fi g.

10B. HuiwppyEP32 may be physically located externally of the hub 2010. Power supply 2032 may be
provided with a power failure backup facility, such as a battery connection.

Power management & control unit 2038 (Fig. 10A), preferably includes

-

SPEAR controllers 2160 which are preferably connected via a bus 2162 to a microprocessor
2164, a memory 2166 and communication circuitry 2168, which typically includes 2 modem.
The powér management & control subsystem 2038 is preferably operative to control the
operation of all of the couplers, filters and SPEARSs in combiner 2036 as well as to control the
operation of the power supply 2032 Power maﬁﬁgement & control subsystem 2038
preferably communicates with management work station 2040 (Fig. 10A) in order to enable
operator control and monitoring of the power allocated to the various LAN nodes in various
operational modes of the system.

Reference is now made to Fig. 12B, which is a simplified block diagram

llustration of a hub, such as hub 2060, useful in the embodiment of Fig. 10B. Hub 2060

61




61 -5SEP2006 preferably conprises a conventional, commercially avail abl e,
LAN switch, such as LAN switch 2084 (Fig. 1 OB), which functions -dsSE 4 a
comuni cation switch/repeater and is coupled to a filter unit 2087 which
includes filters 222 as shown in Fig. 3B and fornms part of power supply

I nter f ace p288GbIyFenprllBa. cohlntfonhll @bmet¥rdialR08/iliF1eCOARESHRLG, LOciad Uil 1 Ly

of smart power §%A|‘OC6.'[I on and reporting circuits (SPEARs). 2274. Each SPEAR
2274 is cONHELLEE (bepdRBl shiphbifyncrior as @Rl commynicaion sokihiErmgteelredtis i cal

power thercefgiemo 4 fidrsundPRE € Gnaled hhataRewes- LY i£R823
physi cal |y Iljg)catoed ]exrt ernally of t?\e hull:) 2&8’2%%%@%?(1@% pf%qg%gogﬁfwgi/” Bg

provi ded PRFEHsUaPdWer ¢l BebH8up facility, such as a battery

connecti on. Power t. ontrol it 2088.(Fig. |0B ef er abl

i ncl udes SPEAR cog?g‘%?iﬁgﬁ;mbg@;g lﬁﬁf)ré%ecge d° Bk 'f%?%bﬁ%”i?gnwg@f g[&“\?’i‘%{l %“dgus
2278 to arepogingprivees $BPEARYBIR74aERENBPYAR2BZ 48N GoSRETR Nb Gatved Bughly SOH Iy
2284, whi &g t]é%')ggl I%( 1 ncl iIJdes @Fm)deg\ The_ power managenent & control _
subsyst em 2088 1 <O pFEP eI T ERePAY T ATEROR oI £ RPTeced Baighoster sPpSt 2082 of
the filtemayardhSREARSccitePOMEalby BRI Hubt 6 AR Q818208 kay 33 fr&igRnt r ol

t he operati gn of the power sup,ﬁﬁly 2082. Power managenent & control unit
2088 pr ef &t

BIPP Vet BHIfrhacpaciiist prohes adetemmconmsetonst at i on 2090 (Fig. | OB)
in order to enable a o t ol . i i famb D - at ed
pcﬂgér h@fagemOft BOl.oARY ARD 2bgif @%dglsm%’f %{&E%X@gsxﬁéllmg&

to the various LAN nodes in~various operation
Ref er enceSYRARsanirelirss £276Rvijch a@refatiblyhcdnseciedsvial ik i28@8 bi o okcrdpracgssom

illustrat .. Supply.-an n ment .sub temuseful in
the  enbod wear B g TR e DR B Ry o AR e B e PPt o
@vent i ohid poweronmeageiehd §& @naiol afiflsestetaANIBS W tebreRbB4opdrithl huaaibions as a
ta conmuni.cat i = t re and is coupled to_conmbi ner 2136 form ng
uni cation: s '6.§h/ E{gg%%e d i | ed mbi f '
part of power sﬁgﬁllff % NS P8 In PONEi SHERTY Miedice P diceelhatgéprerl and
filter urntht opd3donbf ¢ godet HRBlCISD! BESer BAthgdRthid IcbRFS wBR 2088 psdIOURlyi N
Fig. 4A. The couagl er.and filter unit 2137 is connected to a plurality” of

smart poviE Iyt Mmaangrmeshgork gtien PR (g ( BEBARS)d@ o snaia oinerSREAR
2324 i's coRBSIChEd heniRPWET of %pp&ve#%ﬁﬂ&a&ﬁ' & ikl %i({ugr%_gcﬁbafés”% Gl 1 cal
a y 2 may be

power therefrom_ |1t is appreciated that power ‘supp
physi cal ISperayentl agpdsg pEthpaysten.of the power supply and nmanagenent subsystem

FL30, Fover SupDL ) Y 0 BB " OnREED RS
2133 (Fi dllusmayn qfr ef ertalbhd & mpolvedespply and manageiment subsystem useful in the
embodiment of Fig. 11A. Hub 2100 (Fig. 11A) preferably comprises a conventional,
commercially available, LAN switch 2134 which functions as a data communication
switch/repeater and is coupled to combiner 2136 forming part of power supply subsystem
2130.

Combiner 2136 includes a coupler and filter unit 2137 which include couplers
320 and filters 322 as shown in Fig, 4A.

The coupler and filter unit 2137 is connected to a plurality of smart power
allocation and reporting circuits (SPEARs) 2324. Each SPEAR 2324 is connected to power
supply 2132 (Fig. 11A) for receiving electrical power therefrom. It is appreciated that power
supply 2132 may be physically located externally of the power supply and management
subsystem 2130, Power supply 2132 may be provided with a power failure backup facility,

such as a battery connection.

Power management & contral unit 2133 (Fig. 11A), preferably includes
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62 5SEP2006 SPEAR controllers 2360 which are preferably connected via a
bus 2362 to a m croprocessor 2364, a nenory 2366 and comruni cat QQEPgﬂB%L
circuitry 2368, which typically includes a nodem The power nanagemnen
control unit 2133 is preferably operative to control the operation of all
of the ¢ Dtﬁo%tgrs, f{elteﬁrS and SPEARs in conbiner 2136 as well as to control
the oper: cgRtrolieFe? 368 WeY Chsiip prejer oty Eonssifd i hugdifrie agnisompreaghsor

subsyst emez13meRbel ercahhy SRMIMRLEAL Sulty 1hos THRAOETRAD, IRLkics Blden 2140
(Fig. I 1A in order to enable operator control an rmnftorlng 0 e

power al 1i§d8Peamaprcemant e upipRl Trod exefirably apératine topentat itenaicravodes of
the syst@mr RefSLRACE: }E@get [ which is a,sinplified.block
di agr ama il ustor tﬁbﬁhéor algloﬁj and Cgmgg%é?%ﬁ%ﬁf ey‘}iﬁa Con%rr%é’éeg%ﬁfm%ﬁgyst em
usef ul ithe pdveer seprio@iitent of Fig. 11B. Hub 2150 (Fig. 11B) preferably

conprises a conventional co rcially available, switch, 2184 which
functions as a da gwslb%ﬁ?%%l%ﬁont’é%sgf&sﬁftf“&?ggf é’lrefjérﬁ\glyicé’mé%ﬁbqaéed Wig! power
suppl y innnegdname waliBGafcaraTHOgripartia)of oRRWES erSbi Rip¥ratct YRS b8 kBkindPower
supply i |ter unit 218? whi ch includes filters

an erface l2186 ingl udes Eﬁﬁ . uni | \

372 as § OMET f{ogated i thekariqus nQfss {n LAIigys preritionrlanqdss of Geqysittar al ity
of smart power al RegeahtOn and miePLr FiNg3Bi i t gﬁgﬁ 4 h SPEAR
2374 is _connected to gower supn[])l y 218% (Fi gmwillﬁlé rﬁ?éecbg%\% ?1155%1

el ect ri HBPUHReR! thdwbfsndne pewdrssupphr eod ansugthett poapttersuppfy 2182 nay

be physigabdithehOgat egnal Ofr:1 h plLy and managenent
subsystem 21186.pglgofﬁgrﬁs§ﬁp§lﬂg %plsgZ&H%y?b@Og?ég%r?@gdc%W?rﬁeSa apg egﬁ%?all’ure
backup feminkicially availhbles LaNbatwitel y218¢onhaht fumntiodeowera e agan®ohicionont r ol

anit 21 Fig. . 11B)Y,. preferably includes . SPEAR control |l ers 2376 which are
blr)ef era |‘§&’é‘l§ﬁ%aéeét&8 PR PI T B0 Go%r Pl 15 STEy B Seaurg part 988GWer,sURRlED y
2382 anshbspmemaigmtion circuitry 2384, which typically includes a nodem
The power manager’?;nt & c?ntro unit 2183 is preferably operative to control
the operation of XY SSPY HECTHacs ¢ biGsingivdesgpiiligrsunin2 1dvihick inshidgs fifetsr f ace
2186 as3MeddshasniOFigMB.rol the operation of the power supply 2182. Power
managenent & control _unit 2183 preferably communi cates with managenent
work station 2190 heiligr unit B} 87 i5 conrpstedite acplatsliey ofpmmaat powesaioeasionznd
noni t or jeR&rin®fei WRR s h i n I ikQus
operati oggr %Ddrglg%o@t he 25%%%8%3 g‘rqgn%eﬂiaié Cﬁg%c@dl\lg f"ﬁi%@?‘yﬁﬁ & 14B,
whi ch - JilRpforfreesiving dekticalipawerairererbmt itos epgréaatedh than poleercampplyRIBAt i ons

usef ul rh% BQ%hﬁ'ﬁ@ﬂ?ﬁ&%ﬁ %xt%r'naﬁiz g?thelpo%r sz};%%? and management subsystem 2180,

Power supply 2182 may be provided with a power failure backup facility, such as a battery

connection,

Power management & control unit 2183 (Fig. 11B), preferably includes

SPEAR controllers 2376 which are preferably connected via a bus 2378 to a microprocessor

N

2380, a memory 2382 and communication circuitry 2384, which typically includes a modem.
The power management & control unit 2183 is preferably operative to control the operation of
all of the filters and SPEARSs in power supply interface 2186 as well as to control the
operation of the power supply 2182,

Power managerﬁent & control unit 2183 preferably communicates with
management work station 2190 (Fig. 11B) in order to enable operator control and monitoring
of the power allocated to the various LAN nodes in various operational modes of the system.

Reference is now made to Figs. 14A & 14B, which are simplified block

diagrams of two different node configurations useful ia the embodiments of Figs. 10A, 10B,
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63 5 SEP 2006 II1A and 11B. The circuitry seen in Fig. 14A includes
circuitry which is preferably enbodied in a node, parts of whi crggprzggﬂtry
may alternatively be enbodied in a separator or connector associated with
t hat node. The node, whatever its nature, for exanple any of nodes 2012 -
2020 in Figs andPfg 2062 - 2070 in Fig. 10B, 2112 - 2120 in Fig. | 1A or
2162 - 2170 in Fig. 1113, typically includes circuitry which is required
for both full functTIUrmcumy' saﬂdmrfeglumexdmtiumtmﬁna}yl H¥ich GReERLLRNBMINAIS
termed "eg elgbtdle arl P GHE Gy and de&g % reference numeral 2400, and
circuitry |ch S RO LU FoF et Hbﬁ?ﬁl’%’idt?ﬁé’ll RESPAGRT HLLBIECIder e
termed " mmmabwtth&iatncﬁﬁercwtry" and designated by reference nuneral 2402.
For exanple, if th node conprises an | P tel ephone, the essenti al
circuitry 2400 inclf8&99s Hatatevier dpintpte, ErasrTplg ay erdesold eald2@nu Fidear
over the 1o epboneg7omidie e non: Ahy £l Iy 240 r es
ancillary functions, suchrogs gﬂoﬁﬁﬁgpz”eé}[g&%g% ¥}10ne25 rlcei?:ét g’rpwagﬁd
speaker pHBﬂ%d@PuﬂEFPit’é’na’hiCﬁyls referedi foo Lotly \fjullZzﬁﬁmxam:ht)?é@& redhiced ﬂnsct:byzﬂltpal |y
part of € f,,er n 404. Qh mrcmtry,
A ch oo e e PR L R EHET PRoeE R g

descri bedircyitry oviiach is npipreyui 2By res{ucda% iﬁr&ubﬁamf o&tRfdbry hé%Qerﬁ%Hgnoxl&erfai 560
(Fig. 7B, &ﬁ&gg Ve84 el ecttrl caIf ower via communication_cabling froma
separ at or, h¥E5CSERRST AV SPieaec WA J902 Ay, examply ifthonpde eamrnrises an |

such as éﬁ)tﬂhqﬁxbm tﬁéi&s&h@MrduﬁqFﬂme ifBudes TR cRH e?x'a'tﬂﬁll Af 1%% dﬁ)‘égﬁp Ldlc? S
an

electrlcg power E@}?atelétothe essential circaitry Vi a
switch 2475 6 {“Fréel ngsWRil the|nogressential rcycnzmzuogmrm\esmwmgmamm ,
fecei ve and aseohhal retdﬂl? tgléﬁmﬁlfa%fre&]c) %h&'gﬁ 5.!:&%@%11 r% LiohiQyn @ power supply:

2412 which is connected to mains Pecel ves a control .
input froma cont r B @rcuzgy 124 0Qksne ﬁ4®%wlmylplsa§aﬂub§/lly parcofie ntdeoisaddicated by

tput. Controll 2414
Cont rol 4 apie et 2908 0ReP LAy SHIPL i ) Rt Brormoried arin e ves

a contr o!loden’lfmtnowlnrde{sxmmed A pouppd suppld 2206, SENRpod4L upFRYs 10€FiMPAPARMeed i n

a nunber S It may, for exanple, sense the voltage |evel of
the el ecqﬁé ﬁf) %’85\% s Vya%ﬁﬁﬁ Vé"ﬂ CPTBRRIONS eARNG D@, sepai@tirt Fushads y or

al t er nat fepatlator SD§ shoavy is 5@ HAaorC’IEIﬂﬁ & @bnristtgN hcH {sbaiddreds %H&L:?h%ﬁa#ﬁ? h as f‘
nagemen

si gnal fransmt%gyﬁ/({p% ni cation cabling fromthe power

& cont r ot UM avk @58 ABicRlaowsDIRarptElto the eyagntist lequaim 2406 4ndr

circuit r\ya iansviitel BITOCHI (AR Rbn-Qfsefig- cxr%LJnA% 240 1 SLA18L 1DUPA Yna '&ls%aﬁg%% a
c

control &Bﬁ transmtted thereto, as a signal tran via the
comuni ccé’f1 & HBIstar §f plegpiral ihe webtiem apawagmelyt 2452 0'0nitlr iskconrmeicted 2088insi a t he

power.

Switch 2410 receives a control input from a controller 2414 which is typically

a conventional microcontroller providing a binary output. Controller 2414 receives a control

input from a sensor 2416. Preferably controller 2414 also receives a controf input from power
supply 2412,

Sensor 2416 may be implemented in a number of possible ways. It may, for
example, sense the voltage level of the electrical power being supplied to power supply 2406.
Additionally or alternatively, it may sense a control signal transmitted thereto, such as a signal
transmitted via the communication cabling from the power management & control unit 2038
via the combiner 2036 (Fig. 10A) or from similar circuitry in the embodiment of Fig. 11A.
Alternatively, it may sense a control signal transmitted thereto, such as a signal transmitted

via the communication cabling from the power management & control unit 2088 via the
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64 5 SEP 2006 power supply interface 2086 (Fig. 108) or fromsimlar
circuitry in the enbodinent-of Fig. 11B. The sensor 2416 may rece $E/Fe
inputs fromeither or both the power and data outputs of separat® @gﬁ
(Fig. 7A) or connector 558 (Fig. 7B). The input that it receives fromthe
data out pprvafsupgpanatfore EB8 @z 10BNEEom S8, MBY%, RS ih aPadbdd: x{?%?t%?z:l nput
to the esggptial i circuitry which may include control signal ecodih
functionality, but preferably may be derived froman out put of the
essential circuitryliwhieakor@oyinglgsrege deand |

functi onal 'Uta% of controller. 2414 may beﬁ?uﬁgﬁaﬁﬁggw Y Q‘F@oﬁgw‘% e
control | e 2419 BTN e8® &8 offtr Ul conpgsiar DfDBdﬁlgp@}eTfhtsmpqnl tyatZﬂﬂeQexmcfto@rati ng
t hat mai nie paWBitpui §f AYAhbA witch 2410 such t i's
supplied to bothpessenlgl glo gclbgre%ruc:o%?é;% %gﬁg% PBL ZLR &R {TPHF 1 tF?ESé rtt‘l\"q@
2402. et SHEYnghisBviesy insludetcoaall $laxhﬂleievmcang)cﬁmnozﬁu@plbm 3AERabiPWiaySENS O

2416 ab th t
canl i ng, cant ot ar a0t 6 b BEE CRRE o S n e Gower e suppl | o

to both essenti al d’he@mctmgahﬂﬂﬁlﬂ:oa.ndllermm:i@%@%@%ﬁrﬁhaﬁi&d%'t‘&l?&ﬁr@%@n ahen,
however, gm&l%r? I i.S not avfaulab e via power su 12 and sensor

2416 i ndicates TESUT TS TTVHE! PBWeom SoHst S‘-a}i?buffl‘*églﬂdwa@nﬂwthﬁbmxex poper at es
swi tch 2$1®Jaﬂslnlehxttdpaxtatea(t&ﬁtumtzf?l@%rthh§ Syanal i pEiOrity to
t he esse?aé@l Ci rcui tr%l 2400. I f addi tlgna po h&jb[ed;gﬁhqa?%élbalr érc(]mmlyed by
essential ci rglﬂoflreﬁse?ﬁ FIicuity|2482-avai | abl e, it may be" supplied to the

non- essenti al cir cWhih Yna?dkOgowdr 35 S¥ L.G0 j the operation
of switch 2410 by the control | ler: 5412 n%@élr%gatp e Sl(lfé) ye?%ﬁni’at §C8F95rl£ﬁér at
al) by tWé‘cﬁ%é?atfb‘ﬁiqf‘@bP@Wﬁrb':altavaléabzﬁewastbd: ebrlymchaI@ﬁi mﬂmg: éligl?bﬁerszemsed by
sensor 2 tedVBQ4LY Qb0 [ ndependent t he avail abl e power
Referencgﬂe?asenow nmade t%ﬂé& i I}/ 4B TRSURPY ercéu %/P?}Lsﬁgﬁt‘?nmﬁ’-&fy 2480 iand| udes
Ci rcwtr%PWF@Wal@rqme;fHOabl y errbodl ed in a node, parts of which circuitry
may alternatively ‘Qﬁ ed| ed i.n a separator or connector associated with
that node. A power' supply ZA3EMSRIVES!S Wb \Rvpilablgpyin yposED sertily 24 7ARndr 560

(Fig. 7Bpnsecdildesdiettachil aificid®\WBivelisehdt Qmﬂfecé)otnkrgp r c%@pitésnsgvnfcﬁ on &
separ at Osﬁlg?h‘é?h as _separ at or 508 shown in Fig. 7A e]" ma connector, such

as connec BEHUEIRAYS  juppliedypith ﬁrﬁéleﬁmt)smpm ysseﬁt% cEuppy 2660, If
el ect ri callitposlgrower deond Mt tr&duirdd 3¢ eEé%n&Qecn%ﬁl{rﬁ ?’46({ % a?s% aval ab%%bgrpé}og% 42

Switch 24@% HH% al so recei ve electrical power roma
whi ch i SUEIARE f}@&of‘c?s’f?ﬁpﬁsc”ﬁ‘é%|2403SV\hatSWCQA$® recei ves a control input

(rom e, com ol AiAnhlch bl S, 2, PRSTLSIRL AL rer Al |

provi ding a binary output’ rec
etermined solely or at all by the power available, but rather solely by control signals sensed

by sensor 2416, wholly or partially independently of the available power.
Reference is now made to Fig. 14B. The circuitry seen in Fig. 14B includes

circuitry which is preferably embodied in a node, parts of which circuitry may alternatively be

R—

embodied in a separator or connector associated with that node. A power supply 2436, such as
power supply 510 (Fig. 7A) or 560 (Fig. 7B) receives electrical power via communication
cabling from a separator, such as separator 508 shown in Fig. 7A or from a connector, such as
connector 558 shown in Fig. 7B. The power supply 2436 supplies electrical power via a
switch 2438 to the circuitry 2440 of the node. Switch 2438 may also receive electrical power
from a power supply 2442 which is connected to mains power.

Switch 2438 receives a control input from a controller 2444 which is typically

a conventional microcontroller providing a binary output. Controller 2444 receives a control
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65 5 S E P 2006 input froma sensor 2446 as well as a control input from
nmonitoring circuitry 2448. Monitoring circuitry 2448, which is co@@ pqﬁmly
power ed by power supply 2436 or power supply 2442, senses a need o# t'he

LAN node to shift to full-functionality fromsleep node functionality. It

may Sel’lSﬁpdthﬁ§mn§%gneroﬁ4ﬁX@T%leﬁ’ a:.bX. 50%?1%& \ﬁllp'?lg by i i ng%t Tyl C%g-?:ng an

intention to use the node or by receiving a conttol LRGeSt

conmuni A4PRiERS calyhitg2448Coiahols | enti@4dd meyredl isopseeeiupsly 2460k rdkvel Nput
from po b Y. .2442. nSof y. be.inmp nted in_a nunber of

possi bl g%%@? QQT’tser%mS@eé,a ?‘%rg O%g}ieagrrg‘f{g?%etﬁs%‘ﬁlt Weil“ﬁ%’ﬁ%’ﬁéa]l%\ﬁé’lm fept Kade

el ect ri datctipuaiy. henngsaupplii ackd, dopowaipls bPRtiddd 8. useddit inORA oY adr
alternatiyel y, it gPy sense a control si@gnal transmitted thereto, such as a
signal tYAREHP B HVILCOR8Y EERIMING & 51T MEABET HE the epEHECHDRE FablaBagenent

& cont r donttoildr 22088ay \iisd réddRe GRTRIrNGhMA GG ffvled sr.gJ %14% fromsimlar
circuitry in the enbodi nent of Fig. 11A Altern tpl vely, it may sense a

control signal tralfsfRrt348 maydredmplemandd ing mmdiegnapossibansagst {taday, o t he
comuni egdnh N8 seadald : nt & control unit via the
power supp_l@ iSn_t ert?ggcgta%ré%h?%tgg%ggﬁgrggg r &mgsﬁ“HPf“Qrmé’PF’Shf“@P@%gﬁﬁt he
enbodi méAtitignally g alteaiddyel T embusimbe oo@itiol yiged teontine theveto? 44 5B YighSl

sunmmar i I . In.the sence of an indication to the contrary
From t hatisoiied O (G it Jon SRER0RSR Hhe fdur Sgnesomere somociih A e

oper at egiagin tahbidd3B3SAFINAVAT of Gt fikild44RuARES (O bmORBMaEr BhEM 2

sui tablgltérn is received either fromthe nonitoring circuitry 2448 or

ut ,
from sen<TPDAAB 1 MARGFRSE GRgtrel Fisrd tRreygpt st rud avh sienilt rapspited, t he -
control slzi@ﬁhééé&nﬂﬁfé&ﬁérﬁ%ab?%tf?&% %ﬂ@ﬁo&& RS feAPS! @otnkrﬁp&gg zg%g;gn%,lgy 2444,

. 1 g. |

Reference is now made to Fig. 1 The circurtry seen | udes

ci r cui t PSRy il%telb‘%f@f?é}%?étﬁ?y- ePMBbel Bemisimidar vodsiry pautheserfodivhére of Fg.cui try

may al tgmnatively be enbodied in a separator associated with that node.

The node, whatever its nature, for exanple any of nodes 2012 - 2020 in Fig.

| OA, 2062 - 2070 The fngionaliry lof @hirdller 2M20minbdFbgnmidAdats RL6Rs:-In2h€0 i n
which is required for both full

Fig. | i Yo i nelyudes cireguitr .

functi oér?%nicg ﬁgﬁgkélé%ﬁgga t eu%%'}tfaghgf’ﬁ&bg TSREPIRG DU A& oF FYl %BQsent i al
ci r cui t24¢6, tndodesilaynptmttsbyitce2e5 286 ehaduiresiay 2350 QoePRs opkldi& Whéry 2 Whi ch
IS not S[lﬁﬂ}lﬁriedtf.or red$ceg %\ct 'bonal ity operatiaon, here terned

"non- essentT alrtt ¢ FEEVET Y ERECTHEET PRt §iruBre RetR 6T A seisonBéMb, For
exanpl éndicdtinghencad e spRrbh SL6iraitry bR eleeRRONRy 2 NE SIS SENLfd ZhEGYI tTY
2500 includes that circuitry enabling a user to speak and hear over the

t el ephSAEE QAT PharHsR. ¥ddential circuitry 2502 provides ancillary

functions, ! | Reference is now made to Fig. 15. The circuitry seen in Fig. 15 includes
circuitry which is preferably embodied in 2 node, parts of which circuitry may alternatively be
7y embodied in a separator associated with that node.

' The node, whatever its nature, for example any of nodes 2012 - 2020 in Fig.
10A, 2062 - 2070 in Fig. 10B, 2112 - 2120 in Fig. 11A or 2162 - 2170 in Fig. 11B, typically
includes circuitry which is required for both full functionality and reduced functionality
operation, here tenmed “essential qircuitry" and designated by reference numeral 2500, and
circuitry which is not required for reduced functionality operation, here termed "non-essential
circuitry” and designated by reference numeral 2502. For example, if the node comprises an
IP telephone, the essential circuitry 2500 includes that circuitry enabling a user to speak and
hear over the telephone, while the non-essential circuitry 2502 provides ancillary functions,

such as automatic redial, telephone directory and speakerphone functionality.

66




such as automatic redial, tel ephone directory and speaker phone
functionality. 66 5 SEP 2006 The circuitry 2500 and 2502 which is 5SEP 2008
typically part of the node is indicated by reference nuneral 2504. O her
circuitry, which may or may not be incorporated within the node will now
be described. A pOﬁl‘ suppl y_ 2506, such as power supply 510 (Fig. 7A) or
560 (Fig. 7B) recdi®&&¥neet®iagall > powsichvs apisalimomi clihe opdeciabdienged mom a
separ at OfrgfeSdned n@GeSE P DN 1 i I Rl 7 : r.258 shown
in Fig. 7B. The power suppl;}3 gg%étfﬂ‘gge? gg 4 dérlghéacyt I?Ael)tg%l lﬁ(goro}é:(gr%ege“ﬁg]r[%t%q y via
a switch™98p®lt 8o hedessdledt i al circuitry 2500 and via a switch 2510 to the

non-essential circuiffy [‘ﬁgg,g Wit ches 2508 and al recejve and
control the t ransf_erIB oferé tF?%%aIS&%oaes rO%feggtﬁpréy Bg(\?\égggﬂ%)pﬂ/?‘g%ﬁg kh is
connect e&ceyeplerisical power via Saitichesti @5081ia o251 @peach, el 8t Vearitossr ol

i nput fr 3 ler 251 ich is.typically a conventi onal .

mcr ocontg)tgE Sﬁ g’?@% gﬂ\f‘i i ﬁ’%mgéﬁf \ggér )?Q%‘m brh%ﬁpg @ntﬁ@l PYeT SHARY 3908 eupRldesy
control Elpuitalfposver acparreovia 25hGtch B5ed &F @b lysef@ tiralilr8ps@P M dhaSOigRel ves
a controbe 2512. Sensor 2516 may be inplenented in

i t f ) | )
a number ]_fd gdggée’l B‘F“g%?)g%‘f%ﬂ%‘gﬁ@f'&W‘tcé%aﬁéﬂgeéﬂds%ﬁ@em@heﬁlﬁﬂorﬁcaige dndvel of
the el ectarit@atheRRWEEr dTRBGicSYRR:} ﬁgmta%Mﬁ{pp%ﬁgﬁ@ggc?%ﬁ%H &3 pARk! y or

alternatively, it may sense a control 'sig ereto, such as a
signal Ftf%fsnmitted via the comunication cabling fromthe power nanagement

& control unit 2038,:Ml j 6, (Fig. ,l.OA) or fro {m.].ar
circuitry in the gsan;ggﬁi&?rzestr?? eagggg?%@ggf,l %ggrve tcglgﬁoétlm}%lfﬂ?fn Ftcoﬁﬁ@iegé&hi% a

co )r;tTL ol ¥highds typicalis aiconventianaemiraronsolidy pasviding b Gy bEEMS Tohireltkr 2618 t he
cojmuni -on .c i fr.omthe agenent control unit 2088 via the
power sﬁ_’%{')é[lg&i an“ta"glﬁrf’g‘g 5086 ?ﬁf‘%&%%ﬁa&fyr%m@%ﬁﬁ L al3q receives 4/ Comrol he
enbodi menputdfonFpgwver sifddby 25Me sensor 2516 nmay receive inputs fromeither or

both the power and, dat ut puts of separator 508 (Fig. 7A) or connector
558 (Fig. 7B). Th ef‘%?b%?“fﬁéf be fmplomENGRen f Mber Pepeiabls Wisp i may, for

separ at exafpB, sonsé 1he FleRB Rl thOH8:tIBY pb€eld iRl ' he
essenti raé%ﬂcﬁi.rcHistr m?‘%h may i ncl ucfe cgntcﬁol msé%gﬁg:iéa{%?g‘é’]ieﬂg%ﬁg%

funct i on#IGHSPANR GF lisFetivglnpl Way seage Heontet signad trinsoristedthenatop schas atskgmal
essent i atanShit@livid the Whthmini i I kgnal . i i ng
circuitry 2540, \./ehi ?:h i s_égﬁgi}‘ﬁggﬁgifr%g\?\%g@g(eg%%%%}mg%gcﬁ%@ %8%&% power
suppl y 281t cortbinss 283n@ il 161\ ph&owAfiniadercuorysinithe emboditieht bRt oAal ity

]; ;grenl visl’fg%gnaﬁgg?’ Ift %&Es‘er?ﬁadl éotnYrol Jiénarl’r?%nssﬁgges:c? thtepeitos, sﬁ&egs’ a fs.l%rna éz?'nggllit?éd by
via the communication cabling from the power management & control unit 2088 via the
power supply interface 2086 (Fig. 10B) or from similar circuitry in the embodiment of Fig,
11B.

The sensor 2516 may receive inputs from either or both the power and data
outputs of separator 508 (Fig. 7A) or connector 558 (Fig. 7B). The input that it receives from

the data output of separator 508 or from connector 558 may be tapped from an input to the

(-

essential circuitry which may include contro! signal decoding functionality, but preferably
may be derived from an output of the essential circuitry which provides a decoded control
signal.

Monitoring circuitry 2540, which is continually powered by power supply
2506 or power supply 2512, senses a need of the LAN node to shift to full-functionality from
sleep mode functionality. It may sense this need, for example, by receiving a user input

indicating an iatention to use the node or by receiving a control message via the
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indicating an intention to use the node or by receiving a control nessage
via the 67 5 SEP 2006 conmunications cabling. The functionality of 2006
controller 2514 nmay be sunmarized as foll ows: Wien the controller ﬁssfﬁ
receives a control input from power supply 2512 indicating that nains power
i s avai | abPEMYNCIHECAPEE swi t ches 2508 and 2510 such that power is
supplied to both essgntindlionaGif Gl 5 - L cireuitr

2502. When nmi ns power is not yaﬁﬁﬁ%l?%“?x?@ﬁ%gx?gg%ﬁ%%% afgﬁ%wsbg%egé%esor
2516 i ndFeEfdlr @Elé&regqﬂ@rswcqoew ipoveTon soasraiubaly| 26 1 Vigidahes danmaink patkons
cabl i ng, i S 08 and.2510.such that power

i s suppli g_gﬂi&g&g%? Lo%g%%nivﬁgﬁgﬁsﬁ%uaﬁyr%?(gg‘fﬁg%?%trﬁﬁwf%ﬁ-sélgg]éerqttf)gﬂomc‘?s?%‘g‘ﬁ ry
2502. Whepircthgwe§@rand manrssepadeirciisy A682. avai | abl e vi a power supply 2512 and
sensor 2516 indi cat that sufficient power is not available, controller
operates switch 2508 S5t er%%ﬂfﬁ%@ﬁ%ﬁ@r%%‘a@ﬁw 2ett: Wit Repighast

priority indidates thasefficieal poWECHialailibR50 thd Eom@IRELHANRhoIPEWESn:RAYORN 4t hat
required %}/eéessentl al _circuit ra/ 2500 is also available, it may be supplied

to the nofPELELRYIAFS TR 25y sund2hati Roweinist wRPSI0 borl) eseentiat Fivaaltyy, 2300e
operati onarmfnosl\z\gsgémal%y;@it,p%@ﬁe controller 2514 may not be determ ned
solely or at all by the power avail able, but rather solely by control
signal s sensed by Whers drowesds maitsopdwerds noamyaibdbley via nsbewe ndeply | 25 1dfantihe

avai | abl o516 ki e of an indication to the contrary fromthe
noni t ori ﬁsgeﬂm r g&?t‘@f/éa@eggﬁgssgﬁﬁfeﬁ g O‘g(%rnlssc?ro { i\éailéfelet ﬁ@tr@ﬂ?ﬁ PREFFEY S‘%‘[‘?&rzﬂr%s

swi t ch 2508h gimt taiequatei rosust fsr 9npRIHAOw dib @R tpriofiPeicathe essdhen carcsitiytaabb erfi nput
i/s recei va%(aiueoitper fLomthe rmn'tté)%i n? circuitry 2540 or from sensor 2516,
i nili cat i AG HTERETEOPXSHE AL TERIBT YTt CiesiBn G300 Healioterehie.df meE be
Oper at es suppliddd RSO dhenfsluscuiapesed @Al SEIEUI ry 2500. | n accor dance
with a preferred e%odi rr_eqt of the present invention, the power supply
2406 in the enbodi HERNaEYElR the cpaation ofesvitehap 1@ by pheycoptralieriZi 14 mayaebddi ment
of Fig. dedBmand sbi ‘ LE0t 9ol y be
constructed to i ngﬁ uﬁ%qegﬁgggdé’g“ﬁf g@%ﬁlélr% bé&g?%gg%gélgﬁgﬁ%%@ .Sl%g‘ ?\lsisg%sgﬁlan

ar r angemaitsenscs a8, pbaky ospaptinllydedeppndsuilyef the midieblelpavier.up power for use in
the case of a powe i ny.-other. _suitable .circunstance. They may
al so enabl e inter m”h% E%n%bg%%%(re)gta?(‘)%dl%%gﬁﬁﬁ%heo?@ rafynﬁg‘?‘ttﬁﬁﬂoé‘ﬁgn%g?ﬁ“ nly
very | i ni266@opbemrsersay 25is, theansmolter ederane switdhe? 08 ot Gitiien 268dHddRGiot

Ref erence_is,n made. t.0 Fig,. 16, .which is a generaljzed f] owchart
i |l ust rat(:% Ph‘%‘e' %ﬁérﬂ Sﬁﬁ%bg%glﬁgﬂs r?%lv\é%t%tﬂﬁo‘?%Itlg%ﬁ’@F'é?q“@rF“?EHﬂWr%%Q%d%%V\er
nodes of stdser RétaMridiutiof a ek Sor dpefatiod ABcirbuilrh 2306 the kButrdder 288N ophdtatkl O

16, the power mana ement & control unit 2038
switch 2508 to Cause operation of circuitry 2500.

In accordance with a preferred embodiment of the present invention, the power

supply 2406 in the embodiment of Fig. 14A, the power supply 2436 in the embodiment of

\\rv_-r-"'/

Fig. 14B and the power supply 2506 in the embodiment of Fig. 15 may be constructed to
include rechargeable energy storage elements. In such an arrangement, theée power supplies
provide limited back-up power for use in the case of a power failure or any other suitable
circumstance. They may also enable intermittent operation of LAN nodes in situations where
only very limited power may be transmitted over the communication cabling.

Reference is now made to Fig. 16, which is a generalized flowchart illustrating
power management in both normal operation and reduced power modes of the networks of
Figs. 10A, 10B, 11A and 11B. As seen in Fig. 16, the power management & control unit 2038
(Fig. 10A), 2088 (Fig. 10B), 2133 (Fig. 11A) or 2138 (Fig. 11B) governs the supply of power
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(Fig. 10A), 2088 (Fig. 10B), 2133 (Fig. I 1A or 2138 (Fig. 1113) governs
the supply of power ~ 68 -5SEP2006 to at |east sone LAN nodes via ﬁ?
comuni cati ons cabling, preferably in accordance with a predeternmi 2006
functionality which is described hereinbelow with reference to Fig. 17. The
power managerrent & control unit 2038 (Fig. 10A), 2088 (Fig. 10B), 2133°
(Fig. | t9&)lewt songBAND@les VibBhe ponintiocsi@n dabiiap agrefrdbhein povwiancORBUAPL | ON

of those, : A nl .overcurrent situations and effects power
cut offs%aég%rag{gﬁ%qo a“%' i C}éscr RAGEIRRE™ &V EbTTgre finfie Yo38 (Fig.

| 0A), 2088 (Fig. TE&B})QW@Zhﬂﬁlaﬁdﬁh@t &lcbﬁ)roDlEth?JDSB (KiEl @a), JkBYrgRMOBPAREt e 1N

ei t her o | u a. rrana t node or a voluntary power
management Qﬂﬁ njt yﬁ%)h mébﬁeéfhed%?“{es cspupi@yoihoeHe\ N i me

t hat thﬁodeé\Ntls%nse§@ﬂér'c1§}%n@@tuzﬁ'i%ﬁ§¥r% effbdis pSwROSRIARI £ 4 :Egrro H‘Qngeﬂ%eéo%tr' on to
take place thereafter. In an_invol untar%;‘2n ower manage { hode o

oper at i BRIAEeMeTHE cHBRRIrun AR & gBie HIA 8,20 rlgylloﬁhﬂt”?s%&elsl/*é os2t3%dFimon of
i nsuf fi ¢ieniha PRpESL e%xaeléhébgi&&v@&&ay g%@lf mgﬁagé&ﬂél{m R348 é)¥§l{mtary hower o

conmuni cat’i ons cab in i es a reduce
power t@a@agemeatsmo@m@rmally te hadd ofootesatands smf;ct@ﬂ aohq)ﬂmmtldﬁ tieainAN Gk

o redueed onrer o bl Bpttid opaP R SRt mode of

operation, reducdd @ovigvolantaiy! pdidri hﬁndg&nﬁﬁtn@kaj‘dedoﬂﬂépermagﬂfﬁ@tpo%r certain
such as nights and weekends, in order to save

tinmes of r educed a
ener gy CoSEETeN oct‘fétrﬁfrfb%rdF%‘Ff‘ta B‘Fuaé’of}cﬂfdﬁstugfﬁcﬁe%dwé’ﬁf reiabiinefr PevEe of

er at | wamsmissdRGRIRI IRIREIFEMAS MBIk tH QRS ANE Gk idey gbauely pover
Qp)what time. This is a non-dynam c, f?@not condi tion rg\s\é@hs%ﬁve erlrlbodl nment

-and i s HAUIHEERGWERLQ # lgast Wareatiths InANinedeschad arayplsoqmovids @ht‘fﬁbh‘bs&!ms orr n
anot herorriFkasttaaRtudb e MANUILET Y HAMGE W@%ﬁa@?iﬁtatﬁéﬁ’&%d phwanslation.  the
[evel o

nmanagement determ nes a f - aval | ab el th
f unct i ofedintary pewver Bandgempntaneds ofi cmemnn ordiced apwet hailahilita e mendatatendat ed

pover | ekt S AEADS BET o ThE SRECAgn. oL LS REesent ] pvont on

may be sintlar to i NVO ary- po
thresh@hmerargj’qoetsponses may dlffer Ref erence is now made to Fig. 17,

whi ch iIIustrates a Frefberred rrgtho ology for rﬂg{)@g of eI ectrlcal power
to at |east some b7t KECPHFERLGES Y o‘?‘ﬂ‘ﬁﬁd‘éﬂ nf meede ppleQpsption,
i nvent |rmmagdﬁmédt Q@atengined whiohl dctad t&ﬁlv@wahthvgpépp&\Eérgat WA me2q8Q R 9. 10B)

or power u%? y and nagenent subsystem 2130 (Fig. 11A), 2180 (Fig. 11B)
the coMiliiYRsPiCoRY RGP HGSROBFIME EFPRHMER! ArsHBstot dalitithhin getpik in Hteended to

t r ansmidescpipwes waNe ot

In another embodiment of a voluntary power management mode of operation,

the management determines a level of available power at a given time and the functionality of

—

the present invention treats the management-mandated power level as the available power.
The operation of the present invention may be similar to that for involuntary power
management, however, the thresholds and responses may differ.

Reference is now made to Fig. 17, which illustrates a preferred methodology
for supply of electrical power to at [east some of the LAN nodes in accordance with the
present invention,

Following initialization of hub 2010 (Fig. 10A), 2060 (Fig. 10B) or power
supply and management subsystem 2130 (Fig. 11A), 2180 (Fig. 11B) the communications
cabling connection to nodes, to which it is intended to transmit power over the

communications cabling, is interrogated.
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comuni cations cabling, is interrogated. 69 -5 SEP 2006 Initialization of
hub 2010 (Fie. 10A), 2060 (Fig. 10B) or subsystem 2130 (Fig. |IHA @-_;Lﬁ@ﬁ]
(Fig. 11B) preferably includes automatically actuated test proce § i ch
ensure proper operation of the elenents of the hub 2010 (Fig. 10A), 2060
(Fie. 10B) or subsys i Fi ion
W th rrana enment wor k E{%{a%tllgéﬁghédgz@mqg Abﬁ% 7%%9%%&)&23&@%% 2%64@%’ Fig.
| 1A) or 21902[¥ §2) 1B) prdferppl ésl@ntud?b ad@nehmllmeactuteed tead ptmediam shah
par anet er, o

i nt ernal egsél?éa E%é%%ﬁ:%%?)g%éd%%ﬁg}é{ %fp%rga | cr:%gﬁ %a@gb ? %5391 Hode.
Duri ng nélﬂfrﬂabtemoii:ieﬂafflmrimﬁ ?dlﬁe (Bigstl &R) cdd‘nzeuMazftJo@uslﬂoﬁﬁﬁ@hm@ﬂ&bormadaaﬁﬁt ers

for each difi b operator. e n t he managenent work

station z@%ﬁ‘% ,@%S@B%éﬂé&&ﬁ@m 2’1269"{) gHB IfJPAﬁseﬂtztwefew@

1113). Tldemeﬂt@feramgﬂatll Pdrah&edesiCh et BeE@isPReh GWr iehciOf&R & datRi lp whth
18A and 18B. |If the node being interrogated is

reference to ‘E’ié 3

det er mi n&HCHY $R Bagsoimstudingedesirad opprarionad tParaaEstess ifen paeh nadd Puried agwid i ed
in the i pp&atid ofdfd &sRAS hAmuriBud Qo8 at

power ovefr) t he COI’FTY!‘I;:J}'I’?I cat | ong1 ga%%gﬁa%&g I;S)%Jrcgtrnrg %%errgoglslgl?&]gased
on the @BAPHEHOEHPIOYING thaMenagainedawarkbag®n0do ﬁﬁgeromsz@s}oa(ﬁgmonmw@ t he

node vi aa:tgne“g_:,x éﬁ%] cabling. Were appropriate, suitable signaling

nmessages nt t € rénote node and the status of the |line connected

to the node is repBie Btertagatidieis esatieterteinteldy & atehten d@f Qith TbRrdnee @goi ng

procedurte s@t he 8%ﬁeat ed sequentially for each line of the hub 2110 or
e ol ich it is intended to transmt power over the

subsyst e [
'Q_'(;BTHUI’]I cations caﬂphh@%dﬁ&&@g eMeQokRed AVENBIEndgOr T has g%ommﬁgpé’m' ch

together .are a flowhart illustrating a preferred enbo iment of t

interr og%{WaﬁW”é‘h?f 3nq;j if ickassifiesivarthe 191?}941191 ‘ﬁ%ﬁﬁ@@ﬁ&(ﬁﬁaﬂ nadg towrichhit apipecaded tn Fi g.
17. As s@efmitbow Ibdial! Yot t he
output of i e Bl e Fuhur kR bl fho SR HObAYG A RERHA S e

(Fig 4B)CO@EﬁﬂFSefsfﬁ’éﬂwtwltdetaéaselandeomr eraokmnttbd tcsthie mbémdedaetamnﬁmmmnbns power

over th he absolute t e vol eis
hi gher t pregtakg&%ln% ”b‘?%ers%‘ﬁ% %Sﬁg‘?s%%ﬁf\{gﬁ the, g fﬁ‘é"’ i 108 agéalge

cl assi f |Féaiumf thalnagpnacsted paenqgieds eapbrtbmmrtﬁemaﬁargemeam@ktsatmﬁlzo:ﬂpur ce. In
such a case power -Ilh% not. sup I|ed t hereto over the g{atgnu ati %bl i ng.
If the absol ute valge: e‘ﬁolf]ﬁ@ Y% IR TrRsRICA Sehientiy! Predér ned

pr ogr amabp er stissgsbal 11 39) 1o vilieh SREAR:RME ke BhndnlifThdwdQestHs %m&rﬂ?mﬁ:auons
pr edet er n%) ned
Reference is now made to Figs. 18A and 18B, which together are a flowchart

iltustrating a preferred embodiment of the interrogation and initial power supply functionality

which appears in Fig. 17.

.; B
RS

As seen in Figs. 18A & 18B, initially the voltage is measured at the output of
the SPEAR 224 (Fig. 3A), 274 (Fig. 3B), 324 (Fig. 4A) or 374 (Fig 4B) corresponding to a
line to which it is intended to transmit power over the communications cabling. If the absolute
value of the voltage is higher than a predetermined programmable threshold V1, the line is
classified as having a voltage present thereon from an external source. In such a case power is
not supplied thereto over the communications cabling.

If the absolute value of the voltage is not higher than the predetermined
programmabie threshold V1, the SPEAR current limit IO is set to a predetermined
programmable value IL1. SPEAR switch 408 (Fig. 5) is turned ON.
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programmabl e value IL |I. SPEAR switch 408 (Fig. 5) is turned ON. 70
5SEP2006 The voltage and the current at the output of the SPEAR are
neasured, typically at three predeternined programuable times Ti,J k2 AHd
T3. Tinmes Ti, T2 and T3 are typically determned by a tinme constant
determ ned by the inductance of typical NIC transforners and the maxi num
roundtrip DC resi sthnedtagt apd thexhmemaaihk owstt b&hgEPE AR aeonFas@icd,alpions

cabling hefwe e n .Typically, Ti, T2 and T3
are equaIQ to %?e&fﬁ%gﬁgafggg ?r}r#@g%? hg%gg\%?ﬁcﬁgfgﬁﬂ%%n?? 249 i E%IWR}%ﬁ%éfes f or
TI, T2 adetem8ned by 4timeewpsi8ninkermand b40hdeeactance ©5 PRfhi ML YrandBa§RE @A t hese

rreasurenﬁigtr%ag.gl% st at ys. OB t he. node gnd the line to which it is _connected
are determi nad K {PBIER PSetcsSPNtfep e MHATFBnElowed Jersth of CAmRBASEINIE ow:

NO LOAD WHERE Vertstee tid2ubND siﬁﬁstéﬁ%%dé(%a TOr5 124 T3 RR Al Tl 2 T2,
T3 SHORT I’ﬁ%{ N Vout < V3 AND THE AB VALUE OF 10 > 13,° FOR ALL
|

T, T2, DA AR R PP« V4 AND THE ABSOLUTE VALUE OF
| OTI <l OT2<I OT3 POLT£AD JAREN Meut Tl 2V5, ANB; Vigut 12> out T3xV ND THE
ABSOLUTE VALUE OF I%T1>I 5 OR THE ABso_UTEMPQ/A%'JJE4 éfg?ﬁggi% @ 3‘?l—é‘s‘?ﬁ/‘lz;son_UTE
VALUE OFCfRSF3%1%. where A NO LOAD condition is one in which a node is not
connected to the Ié | RCUI T, conditi.gn i one.in whic . short
circuit exists acr oaggd %@g]égl veasgfaerrln n{r?eta%ftfivé ogﬁma@q ?)'l[ésth%ﬂn? FféWFEthig 15
upst r eamophectdgearn deterntined. i tyhiealneOel derdinGtibidADscE @i Hebeibelgw-0ne i n which a
Net wor k | nt er rd.l, ransforner.j.s connected across the |line at
the node. A &f?’@éi% cé}ﬁféﬁﬁﬁ%ﬁgzv%ﬁ&ﬁ W%WI@/@F 19 AN2separ at or
i.s, connected across tiFOR ADE Tt TEhe node. VO is the voltage at the output
of / t he power @tﬁt%i%ri butor for the line. VI is a predetern ned
progr ammabl e 4 FERT i s VEHEN et 2tV SpNReHSu ABRGLURE VALGKE IQeak val ue
of voltage Vout for a periog ebraafewmrhutes when power is not
transmtted alongothe i ne; T
NICLOAD WHEN VoutT3 < V4 AND
THE ABSOLUTE VALUE OF IOT1<IOT2<I0OT3
POLLOAD WHEN VoutT1>V5 AND VoutT2>V5 AND VoutT3>V5
' AND THE ABSOLUTE VALUE OF IOT1>I5 OR
THE ABSGLUTE VALUE OF IOT2>IS OR

THE ABSOLUTE VALUE OF I0T3>I5.

where
A NO LOAD condition is one in which a node is not connected to the line.
| A SHORT CIRCUIT condition is one in which a short circuit exists across positive
} and negative conductors of the line upstream of the node or in the node.
A NIC LOAD condition is one in which a Network Interface Card line transformer is
connected across the line at the node,
A POL LOAD condition is one in which a Power Over LAN separator is connected
across the line at the node.
VO is the voltage at the output of the power supply distributor for the line.
V1 1s a predetermined programmable value which is arrived at by measuring the
highest peak value of voltage Vout for a period of a few minutes when power is not

transmitted along the line;

V2 is a predetermined programmable value which is arrived at by measuring the
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V2 is a predeterm ned progranmabl e value which is arrived at by neasuring
the 71 5 SEP 2006 | owest val ue of voltage Vout for a period of _af‘% 006
m nut es when power is not transmtted along the |line and when no d"Ts
connected between +Vout and -Vout at the output of said power supply

di st ri but brwekovaltdief bolnge Wit ifs: BpdogdtLrem Bﬁglt&r%%ﬁga%egli g/gé?{r%%?m E‘f! dch is

arrived at, b asuri.ng the highest peak val ue of vo
period of 518“5%/ teh\%q%ﬁeﬁﬂ# é’%%@doaﬁfdﬁé?nﬁe@%@@ﬂv&m aNont ttie¥oal mnbe bhreud dMmeidand

when a r esdwsdrangsly dsuandest g het ween +Vout and -Vout at the output of
sai d power supply distributor for the line, V4 is a predeternmn ned
progr ammabl e vAf U& awkicdFreingngst ebarampiapleavati edicht ishyrivaveas by i@ sdrig MHeghest

peak val uggifs: welit 396 V! riod of .a.few m nutes when power is not
transm ttegd al \(I)Sng th@ﬂ%‘”‘fé% \%ﬁgﬁoragrpeeg?%tognacgé‘?’ JUBYSAH EEIEdPHESWE et +Vout

and - Vouttragsmitiedelangt theitinodndsalied apeseeincs ip@inyiedédStieti Sy torod Qhd W& ki ;. V5
is a pre } ra b val.ue, which represents a typical threshold
o L R T B Btie o sy

val ue % commences operation; VoutTl is

Vout neasur ed V&t ia 4 ipradetckii®d Hrogra¥QuIE2viise Vakth a egopd tine
T2; VoutT3 is Vguh. peasur ed a}j ag‘thi rd tine T3, 1??’3%‘%@‘%%??’8%% dwi ng
at the ofTPEHEIOE RSB Retk \elnsef yolttgs Moubier e pefiast oftatfewIminetes Wbkn pswertie
predet er mbieshsHiGr ASAPAL Bnd/ HdUeheRh LHE QS f_fhe power suppl
distributor for the linhe: 12 I's ggsrr%ie%%?%%o%éagcﬁ?%%e?ﬁm%m\?%ﬂ %t ch i s
arrived Hi° BYPYH©Lsad pavwensipply disiibmonmfgreblineal ue of the current 10 for a

period of a few;m e ris not transmtted along the |ine and
\ff)gn no load is 1(;o%nec%gﬁfﬂgélprtegééﬁénﬁb%uﬁaﬁl& WE”ﬁ r%@%?t‘“’é‘@ﬁb?aﬂhr&f@ﬂdﬂ’%‘éﬁ or .
o) the Pi¥inatydhighsa aoderpedet eppiyretinphagopaaadl.e val ue which is arrived at

. by measuring L i mum val ue of the current 10 for a perirod of a few

m nut es when g@&grﬂ% ?Oﬁy)?eaf'ﬁrﬁagtrﬁérftéﬁne ﬁf’ong the |ine and when a resistance

i s connect ed NeutigenVomotdasaadatadestinddimd e out put of said power supply
di stributor fgr ;Jgg%l)hne; 15 is a predeterm ned progranmabl e val ue which is
|

arrived at by"R& o meerediabg thithiimedR; val ue of the current 10 for a

peri od of a TRyisThel: a8 HAGH BONESw b3 POl oo PRSI GH, ALPRA g d | ne and

when no | oad I!LS connected at the output of the Fi butor
for the Iine: 1 is the predetermined programmable vahie of the output of the power supply

distributor for the line;

I2 is a predetermined programmable value which is arrived at by measuring the
maximum peak value of the current 10 for a period of a few minutes when power is not
transmitted along the line and when no load is connected at the output of the power supply
distributor for the line;

Y I3 is a predetermined programmable value which is arrived at by measuring the
minimum value of the current IO for a period of a few minutes when power 1s not transmitted
along the line and when a resistance is connected between +Vout and -Vout at the output of
said power supply distributor for the line;

I5 is 2 predetermined programmable value which is arrived at by measuring the
maximum peak value of the current 10 for a period of a few minutes when power is not

transmitted along the line and when no load is connected at the output of the power supply
distributor for the line:

IOT1 is IO measured at time T1;

IOT?2 is IO measured at time T2; and

12




[OTl is 1O neasured at tinme T1; 1072 is 10 neasured at time T2; and 72 5 S
E P 2006 1013 is |O nmeasured at time T3, Reference is now made to5BSERS006
19A - 19D, 20A - 20D, 21A - 21D, 22A - 22D, 23A - 23D and 24A - 24D, which
illustrate various functionalities for nonitoring and mnmanagi ng power

consunption i tHhELEeHIAN j L referred enbodi nent of the present
i nvention. Mst or all gge%tetn?eﬁgjéti onalities described hereinbel ow enpl oy

a basi c noni t ori ngRefemucemanaginnge tebibnilgae aDi e i S0Dow Adesay ihad:22tn

accorda Wi referr enbodi.pent._of the present.invention, the

funct i On@aﬁ t yﬁ?%raan?m%;f 6r?ﬁ)g g&(ﬁg ﬁg‘% G g™ “C&%S’H@H‘r?ﬁtﬁo/bﬁ’oﬁﬂi;??ﬁg Gy mal
oper at i onandghng poes SenshR@ncidrdcefidamd @ikl 2l froREed ThibsdintnPbe R flbah:
carried .out in enerally cyclic . manner. The sensed current is_ conpared
with progfs -blie’s?g‘pﬂ’é[‘ié?f H?érﬁi?%ﬂn%lﬁfeéé%ﬁeée%qf@@@bwémp@a@rbaﬁmrwmtonng

Al t er natany ehahagingasttlhibhORRlch ¥s nowldsagedmy be sensed and enployed for this
purpose. On the basis of this conparison, each node is classified as being

over-current, undBraceiasnsatwist anpefeaied enhediment -afuthe amesent awsitfoncabd on may
have pr agka/mmik Yiordhishant Snd tiSahe! S ol @i QVel et L ek, and
regul ar over- cu!ryr_gnt. The %oﬁrmdq c?@gsﬁ’feéa#?%ﬁ%ﬁrﬁg Qﬁggemma Operagmn

sub- cl ag&ilfdesateneing cusent tonagll dipts. VEhinbdprefesdbbe pamiod eut and deawappweeliaode.

The sys I i to.control, the operation of nodes c)assified as
o ng. - Gk THESERL Xyl OMoh R R R et R e i G
exceeds far eayulirer Adwamnticdy entditibiulles holtde ftdy B séRab knd eRpRYES eribned
time, power toOtH tbnode i.S cut off a;%gr t he redetermned tine. In any
event, €UWFPFEHt Y g“m 7950 °F JU% CABRRIsPR, 98¢ rit castfied 2@ beBE P eREITHLgh
OV - CunhdRtcufRAesN Il IThe SGELUARMCT LI BLELAR RS ARatl BBl t he

present i nvg\r;ti on, various internedi ate threshol ds I et ween
the regliFgiiollieuct as highpvertqirieathadresyier avheciriagh The eprmal chevification estyol d and

the af onagaid dsaaelRhiRaks LR o CUbaahlae bt AGLENIgedcas a function of
CfS Iéj ed.

whi ch of such internediate thresho excee e sysf'em IS operative
to control the opéhasistem sfopstties te kel theethemsiob@if mgdesuriabsified us beimg i n t he

fol | oW Be. - RRRES i AN ERLRD: el ati.vely short predeterm ned tine follow ng
detection of an lﬁr%‘%lrbl-ﬂ 8{3}11 edéffrmnro(g%e/t,&f\m)é TEh aEF&B@% gcﬁffg]eadreg‘iﬂﬁ‘éo‘feé WEfYcted to
avoi d uHekskpldedor mtedgeens epredetaroined, timeppbyerofo Chttr el fsORUEH iTad ethieS

term na .allel to the functionality descri bed herei nabove, the
overal | brgg?tfz ent Qﬁlg\ﬁl F"taély aree of“rff"l%sq%’g%‘boo B‘Pdeea’lslnobf’e%‘éeq fonggeqdsthe

moni t or kigh der-gurrani thestiohy Meyccb@iifoePhabe: ipfef@redC BAbSBkACH FRNPRER
alternativel gglx be based on an extrapol ation of information received in

the | i nBYERAI: N oM AEHRUIR tesbelFbawy terdsfinabbstreen the regular over-current

threshold and the high over-current threshoid and the aforesaid predetermined time to cut-off
is determined as a function of which of such intermediate thresholds is exceeded.
e ) The system is operative to control the operation of nodes classified as being
\ under-current in the following manner: Within a relatively short predetermined time following
detection of an under-current node, which predetermined time is selected to avoid undesired
respotse to noise, supply of current to such node is terminated.
In parallel to the functionality described hereinabove, the overall current flow
to all of the nodes over all of the lines is monitored. This monitoring may take place in a
centralized manner or alternatively may be based on an extrapolation of information received
in the line-by-line monitoring described hereinabove,
The sensed overall current is compared with a programmably predetermined

reference value. On the basis of this comparison, the entire power supply and management
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The sensed overall current is conpared with a progranmably predeterm ned
reference value. On the basis of this conparison, the entire power Ig/
and managenent 73 5 S E P 2006 subsystem 2180 and the nodes con‘nﬁegéjpgﬁm
thereto are together classified as being over-current or normal. The

over-current cl jfication may have progranmmably adjustable thresholds,
such as iﬁ%aﬁt%’ﬁ‘/gfgd iyt ﬁfl?deéﬁaﬂffeéﬁﬂﬂa& C\AST logainpiepdssiiiph @s Bgiag ayaricyrrent

operat i ve ﬁ@'ﬂQOnl"HevaérJ&ﬁrr@rﬁ_e&ﬁtsjf@E'ﬁ&f nﬂ'}lbl%v@_rpr @%&a@?pﬂljl_}é‘ca@ﬂ:dthrémggenent
subsyst ens cl Sﬁ'f' ed as being over-current in the foll owmng manner: ’If the

over al | TGP rFEHEN exE TS a 2RigENIAT OGHEFEEH. over - current threshol d for at
| east a predeterm i r,.t 0 d .S _either reduced
"I"HE@ystE q?o;rjé}gt\f% otcl%ﬁg'gl t‘hﬁ%ﬁ%—ﬁio £ 19S %f Raver supglpzlangur rent

or cut off after the predeterm ne event, e ove
is not pefragémemidsubsysercedassified dsi ghingweematureay @r tleufalientng mhfeshnl @e 1 n

accorda i referred embodinent of th t inventio vari ous

i nter rre?ﬁ{’g{ag JtuErre gts%gge S “vay" IﬁreOxfé?iﬁég"%l&e%@ﬁggﬁaef&éWFﬁ ad\?‘fé{‘l ined

over - curtimenpotvhr eshiphd same noddads Hitigh ravesddd cub¥EERGURE BREctASshahd 1and t he
af oresai_d pr edetﬁr m ngﬁl tiﬁrgf?tht o cut-off s deternmined as a function of

whi ch of"EUER™h A% OEAT S8R Se BP0 PRIETTIES & CXeRsdthe Angh ©veTRlkl I9pr-FHTeR4r al | el

to the fiuasidldnml ddcyrddescithed pfb%r?édﬂ@ﬁ@éf(ﬁmeﬁthgfﬁ%s %@ntiiﬁYe%B&iI, s t O
report ei ther_conti nUOUSly or 1 ntermttently, e current eve

cl assi f itgimesirtethreshaldnmap be deffigd berwase thoredule dvetrllovepowent thusholy andd

manage g I I L tem Further in.parallel
o the Taniey o teeDeh Buth M Blo and TRk S Bfler g St P 881

p%}i fy fAelgesined aghfinctgmerfaving disadymtérmetihe threshiobditis sthegley. t her et 0. oo
Ref erence is now to, Figs. . 19A .19B .19C and 19D,. which are

general i zed fl owcgg‘?lg g“aglgéﬂ%ﬂalufl}s ra¢ i%fﬂit‘?)‘??gtyp‘éﬁﬁﬁﬂﬂﬂdeheﬁ‘“éﬁi@m $hs B8 Ul | or
no functsi qradtiveyto reper dfheOfontiRuaRly BV RkdHtenly, RAVRATIRNAGENBALA Sl N the
fl owchart , of Fi&g %& Fi.g. 9A illustrates a %asi c techni que useful for
full or 6 J0RE GhHiei T BieraRatH SEPPIY 406 MitARasEnh SIRsYstem fa ae seama) n
accor damesaitwtiidsystepr ef erred enbodi nent of the present invention. As seen

in Fig. 19A the systeminitially determ nes the total power available to
it as well as thef¥eeain pyale! torhe fumctioaligy desonibkq hensinabgrienghet eystant inodes.

The febﬁér&%&@h@tif?%%"tﬂtﬁeﬂﬁpﬁig&{}ﬁ%?ﬁ&A Ohfthe PRYER SGRAPHARL] on (TPT) 10 the

current total power avail abi I's then rmned. If TPC/TPA is
| ess than typi calReferon®, inddim inodal tondgss Bre Epl9@dntiul 9D poxkdth are

one< oy g BB S B ol IO TR o BB

pri ori topesatidpds ks invblinfERGIHRA niasagGuak sk irDthe Gb@akL1 oftthan st ypi cal Iy 0.8 but
less than or equa}lig.t QoA illustrates a basic technique useful for full or no functionality
operation in involuntary power management in accordance with a preferred embodiment of
the present invention. As seen in Fig. 19A, the system initially determines the total power
available to it as well as the total power that it is currently supplying to all nodes. The
relationship between the current total power consumption (TPC) to the current total power
availability (TPA) s then determined.

IFTPC/TPA is less than typically 0.8, additional nodes are supplied full power
one-by-one on a prioritized basis. If TPC/TPA is greater than typically 0.95, power to
individual nodes is disconnected one-by-one on a prioritized basis.

If TPC/TPA is equal to or greater than typically 0.8 but less than or equal to

typically 0.95, an inquiry is made as to whether a new node requires power. If so, and a node

having a lower priority is currently receiving power, the lower priority node is disconnected
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typically 0.95 an inquiry is nade as to whether a new node requires power.
|f so, and a node having a lower priority is currently receivi mghpbhatlh
the lower priority node is disconnected 74 5 SEP 2006 from power and the
hi gher priority node is connected to power. Fig. 19B illustrates a

t echni que usef ul fo% f‘uLI or no functionality operation wth emergency
over ri de" PR PPHFOT AR S SR RIS GeTBRTCS° 28 ¥ 8T dance with a preferred
embodi ment of the mpr eseNtiukRMeNt l@Anigldasdrechnirtuer ob foh@iondBB pantibe used
in the environment of the functionality of Fig. 19A. As seen in Fig, 19B,
the syst Wil SOAGEE YR Eiisr GEREUNBEPTOF THONSTEt IhaGPIeRce Woa. PrEtaTelich a
case, thgn@dwiih NP08: 1 SeQ38 BRG0G0t NerdkGhEghe RE A typangd thestuncthonal ity
of Fig. 19Ais applied. Once the energency situation no |onger exists, the
pri ori t yengfronrgnt gf she fluincrionrdity of Figt ined to its usual priority and the
functionality of Fi 19A.- ingly. Fi ' es, a

t echni que useful 5’%‘%“&%&%%%2&? %s?{r}?g%g%sﬁ%y%gr érn g:f P%Bﬁ%#g\# ﬁ%{%ﬁé’

queue- canmdeoln|sech priser iheygiven riody dd asnigasd/thp dvghestrivage aeinthe ifmcacoaditydahce

with a referred e di nrent of the present .invent.io As seen.in_.Fig. 19C,
the sy st 10 FRaPS) . OroBraTTos sHatpb PR IEREr SulF PARTE O 8 FVS wel |
as the tedals re@WRE td RdbdsublpricSiteatdr 108 ln¥tiod BRI Fi J 9A Gpadates Reedinglyhe
rel ati onshi p between the current total power consunption (TPC) to. the

O

current total powsie dv&iiflagiarasia techmpaye wssfl Hem fdlepre poriferstionality PpREtasA i s

| ess t hagyiny Rjuedd-tohtBié pﬁgﬁlﬂryt ?noﬂ%luﬂﬁﬂla?o@éremﬂhg%hﬂdinf McbrdBRCHith a
one-by-one on a queue-controlled, prioritized basis, typically on a first
come, finteferreglepmbefimpaispfsthe |gresEmOnYRAions Agrseen & Fighad?C yis eatdny imtigdly, power

£0 indi v es. is. di t gd- -by- ope RIARAP is. If
e Ton e lilnel ol Sl SOUDRE 80 81555 RSB, SRl B gl o 11
t ypi cal Isypflyi985 to ahnddequTireyrelasomshitebawednochavioatrdne total prever mombempeou (TRS) power .
I f so, that node.i added.ta..t ttomof the . queue. Fig. 19D illustrates
a technit‘?.u%}lee Cﬁrsrgf%ﬁcl’taslfp&wef El‘falﬂa%}“yrr:@? ?\Ehsc'ﬁ?rb%é?rﬁlﬁfdt)per ation on a

ti me-sharing, priWTAG/7RA iDRs thar fpldaltpb BNadaitionpoN®les ARRIvagys vd il power
accordance with a preferred enbodi nent of the presen inventti on. As, seen
in Fig. T&BY-oPRensyQtemcPRdlied) Pyontpet dps fuRIqlNeor 4t it FeriavET%bl e to
it as Wehiis.as TPOEHOlAdreROVBEAN EpRlaIY 10.95S p&Mér 18 NhdiViduSIURREY istGsdofinéttdd nodes.
The rel ati onship between the current total power consunption (TPC) to the
cur rent oPePHonpenepriovtEel ABis-i ty (TPA) is then determined. If TPC/TPA is
ess than typicalipredBpadddidal anal %ealag[g@ug@%w@lwﬂwthmp al to

one-by-one on a tine-sharing, priorTt typically on a basis that
t he nodéymealy 9Pt dreinquiry is made as to whether a new node requires power. If so, that node 15
added to the bottom of the queue.
Fig. 19D illustrates a technique useful for full or no functionality operation on

a time-sharing, prioritized basis in involuntary power management in accordance with a

T
R—

preferred embodiment of the present invention. As seen in Fig. 19D, the system initially
determines the total power available to it as well as the total power that it is currently
supplying to all nodes. The relationship between the Curren; total power consumption (TPC)
to the current total power availability (TPA) ts then determined.

IfF TPC/TPA is less than typically 0.8, additional nodes are supplied full power
one-by-one on a time-sharing, prioritized basis, typically on a basis that the node having the
longest duraticn of use is cut off first. If TPC/TPA is greater than typically 0.95, power to
indtvidual nodes is disconnected one-by-one on a prioritized basis.

If TPC/TPA is equal to or greater than typically 0.8 but less than or equal to
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| ongest duration of use is cut off first. If TPCITPA is greater than
typically 0.95 power to individual nodes is di sconnected one-by36hB TR a
prioritized basis. If TPC/ TPA is equal to or greater than typically 0.8 but
| ess than or equal to 75 5SEP2006 typically 0.95, an inquiry is nmade as
to whet her .a new node requires power. |If so, and a node havin | ower
priorit y,tﬂ%‘ﬁ*“tyf?e9§ SRLEUTR At TR{C 148 WHERAT R BRRINOThEFIpE e VED L 3 %wﬂ@é?dﬁt i ne,
whi ch i s hatigy @ i@wei RRetEnMHach Bt MY bidBrecdifn S WokETHh! ¥ I0hB&aINVd RGppver
the lower priority node is disconnected from power and the higher priority
node is &Pﬁ’ﬁé‘é?é’&Fdﬁ@Hﬁ'@W@WmWPmﬂ@%WHﬁéf@f"ltlwatpoﬁﬁﬁrﬁlﬁlIP‘W‘-H RIGTEY Bedd r abl e

t hat the;npgeReidioh HEd el TN j wer to be
suppl i ed[t her Ielt o.t Thi s%maf/ {)hg t%%g%{%gﬁpgﬁggwgggQg?%éﬁ%ﬁt?ﬁ% ée?ll ong the
communi cat i ons cablti ingpprecataishal nodmtlly i mndwiragdd dmt nicdeodsr b4 mfarmed ot her

i tabl - Ref i d igs. 20A 208, 20C and.20D,
ahi ch ar &g i & PO B BRAel  oATRBo b RL B S 1 10 ek P B BN i sm

for full signaltieglabed thé vosinuaiationt YaIpRr At & @fual ManrindMmBkigAtasde QoMedny
rranagerrenthﬁéte%wien the flowmhart of Fig. 16. Fig. 20A illustrates a basic

t echni qu8t full or reduced functionality operation in

i nvol untary power m&mgtn&m_ﬂﬁe%dﬁ%e m;]mo@, Pief end eshreradh meRt of
the present invention. As seen in Fig. Z0A, the q?:éstem initially determ nes

t he t ot agensthiged Onrenhres sach ollystrating \qake| pessiblen anachanism plonefullt wat redeceds
current | stk . L.onshi LIRS uj £ ent

t ot al povvgr _condsyu {aitngrrl]%lf %’nP@)Q&l?%a?&gagﬂ{n%%Eh?%&t%pgﬁg{vﬁkr g%/rté? Fa ihg'ty
(TPA) is then det eFigi 24 lustra@PChIRAtdchniqes ssefill dir fiporcadbged fubctionaldtyt i onal .
hodes ar l.ied full power one-by-one on a prioritized basis. |f
Toes Tea fr PR pdtqitir PR aePliets™ Fofideie Sl haretarmsiagtiof
reduced thaerégaideemidnaAprsear intiig e Aasé Systddh inkfP&HyT Pherhiine GH@ kothI0pBber

greater than typi.cally 0.8 but |ess than qr equal to typically 0.95, an
i nquiry ?Vgﬁ%ﬂﬁégdga% eliirst therotdl pryYRE tp’é‘q’lﬁi‘? SYTEHY FUPBIHIS [Sohe MOgss- :ﬁﬁew

node r eqiiakiefshl® Betkueerd theSQurrefNi@iaf pBRECARMNPELrA(TPRWRE R EFent YothiSpdukbrr ent 1y
recei vi ng power the lower priority node has its power supply reduced and

the hi gHERHaiE(TPY) toben determingdi ded  wi t h power. Fig. 20Billustrates a
techni que useful fpgpiptpas ANeL oty ca‘hyﬂfé,'aﬁa’i%hémod&pﬁé 3{-}0#) B4 Wi Rywer
emergency override in involuntary Power rEnagement | n accofdance ‘w th a
pr ef er r edfieiyndtdi aerat podritizZed hesie SEREPG/AVAnis gratel emnt tpkeally @ SofpoRieg,t020B

can be e e, INLOME Byl LaeHgRal Ly o Fia. 208 A5 seen
If TPC/TPA is equal to or greater than typically 0.8 but less than or equal to
- typically 0.95, an inquiry is made as to whether a node requires additional power or a new
node requires power. If so, and 2 node having a lower priority is currently receiving power,
} the lower priority node has its power supply reduced and the higher priority node is provided
with power.
Fig. 20B illustrates a technique useful for full or reduced functionality
operation with emergency override in involuntary power management in accordance with a
preferred embodiment of the present invention. The technique of Fig, 20B can be used in the
environment of the functionality of Fig. 20A.
As seen in Fig 20B, the system senses an emergency need for additional
power at a given node. In such a case, the given node is assigned the highest priority and the

functionality of Fig. 20A is applied. Once the emergency situation no longer exists, the

priority of the given node is returned to its usual priority and the functionality of Fig. 20A
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power at a given node. In such a case, the given node is assigned the

hi ghest priority and the functionality of Fig. 20A is applied. Oace [ﬁhﬁﬂﬁ
energency situation no |onger exists, the priority of the given node IS
returned to its usual priority and the functionality of Fig. 20A 76 5 SEP
2006 operates accordingly. Fig. 20C illustrates a techni que useful for
full or resweechctendoizlyonal ity operation having queue-controlled priority

in involuntary po genent in accordanc with a preferred enbodi ment
of the present in\\ll\gﬁ\%l oﬁé‘ iESt?éeén 2R B f%ﬂ%ﬁtréﬁ‘fcepn FHANEREY

det er m nespetien th@tqag qRevefonayBdd ;ﬂtﬁrﬁ;‘y tDinkv b uﬁtary\/\@iuber asnkdiehchoinddccpawee t hat
it is currentl pI yi | | nodes.. The relati onshl p between the
current t8FAR %8 Bﬁﬁfﬂ 8? theTPEent (et by PR ok atVpote system
avai | abi lih#pig IB@t)mxh& thb&fal %@%@Jﬁh@ﬁ)@e tolif as TRGY aERAs bl p&SS ti‘ia‘f“’i’tns EMPénﬁ?l ly
0.8, additional nodes are sup ower or nodes are supplied additional

pover oneUByyEade e ﬂad%fuéfb%r%ﬁfwrf@ﬂ deenpih 6 et 264 Rewst eonsumpinincdPy on a
first corfs,thefduﬁéﬁttgawaﬁerlaaélaﬁm éﬁgg&ggﬂ;? dm@lfegat er than typically 0. 95,

power to individual hodes 1s rée one-by-one on a prioritized basis. If
TPC/ TPA is equal téf BPC@Péa@é‘rSSWanymtyqﬂwda& Iasid100®l bgdeslaeeswpphthwer@qual to

typi Cal ! Bﬁogfzsg §1’e &gﬂallé}ﬂ%cﬂt}{odaf por@g'eor?"eslmc ne o) :E Ecgreue -ca r%ﬁerf %g iord dgefsd @%ﬁgét I onal

power uires
bott om oftywbeélycpmwﬁrst Fcnrga, ﬁZ@Benvéd bestsr H‘tIéKJIBPA echmatquﬁam@m‘caﬂy 0.68, fomler or

reduced f, “"V%f ?é% ﬁg tIOL!;I on a tine-sh rlng, prioritized basis in

i nvol unt &7y po o[ OPRORTET Y “H 1% Sa preferred enbodi ment of
the present invent Eﬂjl’iE’C/ABASxeequa[m&igeat&OtEm typRalby 8 B lds§tHah &r lejjual to
Qe:termnes hlgrté)ig power, available to it svveII as .the total power that
T is curfRIFIMY &Bpﬂl TGS (HOAPT IhBaYES aThRde TETURT BHHERTS BRIV BHE

current helidleqRieWoweP B4 Hat Allle (sTHGR toltRe §AABm ke eud Ot @l power
availability (TPA) is then determned. If TPC/ TPA is less than typically

0.8, additional nolis XPe illuiipes dieserigde Brefulnacliilapte redypsst ifaRFLgRAITY | onal

power OonN@plridish PAme-shicl¥B: m&%asi@ﬁﬁ %blhhté%o%ﬁ hanag@ﬁehtqﬂlal;%rda%e a
basi s that t he node having the | ongest duration of uses cut off first. If

TPC/ TPA Math #psefersed embedimgi efathe wr@er%mvmmm As sednnigi Figd 38D, miesdl exsteng
reduced %ﬁalgfyde%ﬂm% 1k tQtrai %vaetr :aga?inle BEE S well t];ggti Wexsthgglly?g cut(stn

greater than'typical ess than or equal 9 an
i nqui ry BePPive gl n@ﬁe@\ﬁ@teheltﬂﬂ@me\bet\MQ theea;pmentetsvtabm aonsvazlnmdéTP@)]w res

addi t1 0ng) 00ELr s 30e: AR PHEARYNGeAAYEr Priority, Tn the sense

that it has been TreceivVving po onger which is above a
predet ermi ned m ni FUMAG/TRR is less thaurypenly 9.81 stiionhigpdbubde sppylied, potleect ower
priorit yng eds%rehs%?)pfxeds 2 diona pol\ilaplp or}é gy(—agn%co%da t?'nqg shapmo prioritized basis, typically
on a basis that the node having the longest duration of use is cut off first. If TPC/TPA is
- } greater than typically 0.95, power to individual nodes is reduced one-by-one on a prioritized
basis.

If TPC/TPA is equal to or greater than typically 0.8 but less than or equal to
typically 0.95, an inquiry is made as to whether a new node requires power or a node requires
additional power. If so, and a node having a lower priority, in the sense that it has been
receiving power for a longer time, which is above a predetermined minimum time, is
currently recetving full power, the lower priority node has its power supply reduced and the
higher prionty node is provided with power.

Reference is now made to Figs. 21A, 21B, 21C and 21D are generalized

flowcharts each illustrating one possible mechanism for node initiated sleep mode operation
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hi gher priority node is provided with power. Reference is now nade to Figs.
21A, 21B, 21C and 21D are generalized flowharts each illustratd HEDMEE
possi bl e nechani smfor node initiated sl eep node operation 77 5 SEP 2006
in a voluntary power managenent step in the flowhart of Fig. 16. Fig. 21A
i |l ustrat @2 wlsittyabivenmuheeaem seepiode: fopesiates A 18 sl eep node as the
result of |ack of aPc:tji,yit. for at |east % predeterm ned anmount of tine. As
seen in Fig. 21A tHe “¥} MESTERITSH FIBRISDI DETet & npdreopeagies iact i saPtodstes tire
node is neasuc®ldck dffachidty Rxeeeds atyRiceMrlntddmd BN SO NSO 111”?1%”‘.’.‘1@5S thd N
node

t he absence ﬁf a uier or system input contraindicating sleep )

oper at i on"™f A 2HEY AP HE1e disdiA edvipnozng Inedp ismesuredhif I Inexcaedsi typiéatly 6l ves
subst ant | @l Kcorlds Qb il ROWEhe LGAHLS SIS o K By ALG, LA USHI Ak 858 sl fHation
wherein a node operates In aeslfsg_ep rmdgsteggrts%sgem r?n éjhhmr(g)lfjd{cgélﬁg S(’)I'f"‘ep Hoce
comuni catHeEonothe gode dbst opriesetet efarb meddanmhiolt nofmdliynievolAss sesmntallyFi g.
21B, the 4j gt since the | ast communi cation of the node is
measur ed. I#E%%%g& ef‘g&gre%g%Esypi cally a few seconds or mnutes, in the
absence of a user &ig QyBtikustRpatsituaRRIWRdrBE CRideNPesletPa RRIS nRiILEATHON,

t he node _t hen rates in.a.sleep node, which normally involves .
subst ant iraﬁuﬁyc’fﬁg%uo?é:ﬂwn‘?'b §i% 38t Breceteynined empynt 9§ timst 48 seendp Figat i on

wherei n 21Bode MRedaiagsn TDH23&ie 8RR P AEmhiln HESPOPER Qe ¢ ﬁ%gsu?c?f”ﬁ Php such
that the node is active within a periodically occurring time slot, absent

an i nput SKFGHS drRicallyst dew otecande qrsevinutess inehe abserce (pf 2U@r oheystémmengsit ot s
are def ica@tgagﬁdicatﬁig%q D3 oM : i tine |s.defj,ned _as TD4.. The
node det er m nes W et?le-elgr f&iobgrg%{}{geﬁgr@d#ﬁ Pnépteﬁgest g 455 In1%%."I;")ﬁqf:hnot,
{_k. dur rpgnaliyiseedsubstantiolferedtes fower tdugirsineep. node. Fig. 21D illustrates
a situation whereif._a,nad rates i.n a,.sleep node as the result of a
sensed fault condi ?llgbr%.ﬁ]e,&gusgrgt:ea % Snlﬁﬁlhﬁl.l SRS e ROdG ST Pt SRR mPBdR f or

a sel f - response Thelwk|cbntasiuchrayattke nbde iseacavplvithian REbEIRLy beus@EERAE cat e
with the power enent subsystem . vathe node passes

hub.or uppl y and manag . I
the test ,Slo}etabg)eﬁléragt%%ut r%i‘“grg?el §stert of H'@ ustbdes peT & FigeZtesthe time HpraEtes in
the sl eepefimdess RedsCTERCHhileSthAQWBRGR LifeFik U find2As T%%Bmhgl?&d@%te?%ﬁes whi ch

are F genpneraljzed flowharts each illustrating one possible nmechani smfor
hub or pd efslaﬁ‘p?%?feaﬁﬂ vwiigige #Ee slaiubRy sl et i dimanecidmes TOP, irogeraspan at i on
in a vol thatseey mpawer managenent step in the flowhart of Fig. 16. Fig. 22A
illustrates a situation wherein a node operates in a sleep node as the
result of |ack of HE&t3NA dlpstfates apsituatiers wherepr 2 dedeoparaiesdn ambespt mode dsithe.  As

seen in Rkt of 2Aendel®autt condition. As seen in Fig. 21D, the node periodically performs a
self-test. The self test may be, for example, an attempt to communicate with the hub or power
supply and management subsystem . If the node passes the test, it operates normally. If the
node fails the test, it operates in the sleep mode.

Reference is now made to Figs. 22A. 22B, 22C and 22D, which are
generalized flowcharts each illustrating one possible mechanism for hub or power supply and
management subsystem initiated sleep mode operation in a voluntary power management step
in the flowchart of Fig. 16.

Fig. 224 iltustrates a situation wherein a node operates in a sleep mode as the
result of lack of activity for at least a predetermined amount of time. As seen in Fig. 22A, the
time duration TD1 since the last activity of the node as sensed by the hub or power supply and
management subsystem is measured. If TD1 exceeds typically a few seconds or minutes, in

the absence of a user or system input contraindicating sleep mode operation, the node 1s then
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time duration TD I since the last activity of the node as sensed 2% éph% hub
or power supply and managenent subsystemis neasured. If TD exc a” 2006
typically a few seconds or mnutes, in the absence of a user or system

i nput contraindicati ng sl eep node operati on the node is then 78 5 SEP

2006 oper atge, I ve bstanti al |
reduced povvep(r:c rtééigﬁlgrsge %h %n%/ ust r étgnt 5 |r?q§’§f’$5‘hw%eéﬂl’é?rﬁgnés node
is operated in a sl eé‘pg mﬁBe @fﬁratete hesituesan Whatinlaaeie of of@PAIR £ atdpoRofoss at

| east a pr appunt of ti seen 22B, the tinme-

borat i on” e LR B A B Berinn Bk et B G eSS 2ESUGA1SBE. B9 SE¥ein hub
or power supgplizBar tiasaganBnTDS WY SheMsi SonRatiied of e ddd2 a@%&ﬁ@cﬂ&; the
typl cally i&?ew seconds or mnutes, in the absence of a user or system

i nput cont r 4P SHPRETSHEP X Eeb ParRsaBeTioHaFAibis MephiEedh SIEDR sxqep@rtywéimtfew in
a sl eep nDdeconWhof bhiMQESTRA ke AHVQREVES) a4 aDLbAlk c%ﬁ&’éiﬁcﬁ%atﬂg mode

requirenents. Fig. 22C illustrates a situation V\/n rein a no erated

in a sl eep “RFEEN, the nadegethsa aperatddonle Yeamt mode, ﬂﬂlmmmhaalhumvolweqoMBntmuppl y
and managepgidbe SpRRY 54 ch that the node is active within a

peri odi cally occurri ngq%?}a?r%ﬁsjl ot, absent an input fromthe systemor the
user. As seen in Fi gF:gZ:m: 1lmlsEatt:s asitisdtioh Svimretn dabdiensdapaﬁnédl IfrelssléEp?mygallhe

the renmi defl s .T The node det erm nes whet her | S
currently \?\% P%‘SE tﬁlé?c% &?&‘?qrfpoh"c?f Sugp ?Yea“dd%}??argﬁm?i’tn%@sm fuch

operat es i that ke sidedp aamtiemtbﬁ\htaepéﬁbmdﬂir Ycedrhfs HB sRft, ateNein ﬁl?@tpﬁb{matﬂg
managenent fﬁg ﬁgt@%n&ﬁgo trols, the node operation b governl ng ower

ply to SRRt hadimsr dite gui defined ex timen P8I whikithe 22D

&’: |} ustr at efenivifihd thab i QARBELLIT & h@%@@e Héerﬁﬁ?ers@;h%ﬁexl f?macﬁlleﬁﬁ)gwﬂ?g?heatﬁnet he
result of Salgfault condi tion sensed by the hub or power

managenent df #9h i.e. dymnetiraes TId.Ff epergtesin thersbeeh uipder Abmrve@uﬂxp Ihyb and
managenent pSidsyishl ngr,taeﬁ1 I est. o e n

test may be, forﬁféga 2 nﬁ%tt %ﬁbsgﬁ?{%%@%@%a}?eﬁ%&e I’Q/ﬁr%lﬁm %’egﬁ 8151“8% Stg%wer
suppl y an@%ﬁé@mﬁe smysa@wrdanwwuhmemﬁdesamaMS:ohﬂﬂa test, it is

operated nornal ly. 0 fest, it ted in the sleep
node. Reference is n ﬁ%d]ﬂugratﬁa Sltsuaé%pAw g5 %&’%ﬂ?ﬁp %’“ W?ﬁ’nmﬁ s
gener al i zede fésolwfafaul ceatitior éehuﬂtblyahelmg: @RweospHIR|aed MRehamenmubgfstdy] | or
no functio ﬂ? lé—et mg rng oy %%' a_voluntary poywer nmanagenent step in the

fl owchart ‘0 23R PT PGEFT AR 3“ HEnzemsEh sphsueen srerigically
full or nqnei“ﬁ)rmi i osabf the ncﬁBeTI&t delMeebtMnMObl TbAEMTRAVGS FFBRRB0RNBMmdfkate
accordance \{Y_Ilth a, preferred enbodi ment of the present invention. As seen

in Fig 23K fhydulyvspeer sipplvaAndymenegenent muksystra . (16 thel nqslewmasses dieltettait &d t o

|t by TRnagemeiluofhalfy o HERdIR heiAC A SRRGE MiluA ROYR! conservati on
program as wel | as the total power that it is currenth supplying to all

nodes. The rel ati ongﬁfepence is now made to Figs. 23A, 23B, 23C and 23D, which are

" generalized flowcharts each illustrating one possible mechanism for full or no functionality

operation in a voluntary power management step in the flowchart of Fig. 16.

Fig. 23A illustrates a basic technique useful for full or no functionality
operation in voluntary power management in accordance with a preferred embodiment of the
present invention. As seen in Fig. 23A, the system initially determines the total power
allocated to it by management at a given time in accordance with a power conservation
program as well as the total power that it is currently supplying to all nodes. The relationship
between the current total power consumption (TPC) to the current total power allocation

{TPL) is then determined.
If TPC/TPL is less than typically 0.8, additional nodes ére supplied full power
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between the current total power consunption (TPC) to the current t?}gtﬁl
power allocation (TPL) is then determned. If TPC/ TPL is | ess t Aid 1006
typically 0.8, additional nodes are supplied full power 79 5;SEP 2006
one-by-one on a prioritized basis. If TPC/TPL is greater than typically

0. 95, powepnd-by-onadiavk duikiipadessid. Sif AIELOPDES 1@ QNG P Yoy AR power 1o
prioriti zeqldpva(?i S, f . TPA/TPL js equal to or greater than typically 0.8
but |ess than Of B3I Figconpsrsidcaieryy-pees 2 Pairriizagbiasiy i s made as to whet her
a new node requires popeT/TPLfis 8l NG @eN0%Gan %}é}aﬁg O%dgu(g\(ggg tRETQN 'qﬁ%i 4.8
currently recejving power, the lower priority e 1s disconnected  Trom
power and PRE? Bﬁgf ARYFY Bynassde 19 hetberfersierhde geqpuowe poweEi Iff so, 288 a node

il lustrat egmvand £ j : f 4 o functionality aoperation wth
ener gency overri %YWS uﬁtcgﬁsﬁt&)ﬁé%ll&éﬁgggﬁhﬁﬁ OV BBt H%dﬁclggwqr}?eﬁted
pref er r ed Tefpewchant thohightreripricsents is sneatédan podle t echni que of Fig. 23B

can be used in the Vi 0 t. of the. functiopality of Fig. 23A. As seen
in Fig. 23B, the sysftgg‘n’? j;ée)q{s{lggatgﬁaéwlﬁgﬁ@e@e@a 14F1§)r°r ﬁBV\tg?C%QPaléy §Pgetion
node. | n swith emeczeney obéreidgiiv @BIURDEE pbEerdmSh@0@en ACacBbARRS twith b Yrbfede@nd
the functig %Idilt%éof Fig. 23A is applied. Once the energency situation no
| onger exiSts, ¢ r [R5y PRESFRb finyemEoR) Tt techpjges iof Figt dsecant ks iused irs the
priority andirbritRer: neHel fomt@bhdiyy 6f Fikl 4 23A operates accordingly. In
accordance with an alternative enbodi nent of the present invention, the
functionality of theSe§etigdie 23RBothe syusm bsesanewergencienaad Jorpovenitar givaower
managenenthodé, i 17 <at | el Is : . a techniqu seful. for full

, h QR t}g.ggven%ﬁge Iid .Jasglgﬁédaghg%%%%lfzsrt oqnlonhrqﬁxﬁitﬁ? Wl?%%ty of P

pr) no functionality operation Vi ng gueue-cC e _
vol unt ary FpweA renplrsinéince the argendpsioation b lagepea§s hesthianpodiimien

t he prese I .qn. . As_seen in Fig. .23C, the systeminitially,
det er ni negkg(%]{eg\ﬁt%g%dgﬁ o G aqrfog@éf‘édcfg? gmi:tfd”ﬁéty\ﬁé%l‘g- §§At°ﬁ‘°emleb%‘%§f3fd¢)‘éﬁhér t hat
it is currently supphydondmtowith amggestivd Babs@hahi 6N8RI RebRt Wo&Ridn ehe

to the current total power

current t . r.consunpti on (;TPC

al | ocat i oﬁgrﬁlﬁ’%ﬁﬁ@gf cHNGRIEY MHE dhayThfetor REiIfe ARy Vofunfary powgOnasagempat used
in the enlimitatisgesnt of the of Fig. 2° )A If TPC/TPL is less than typically
0.8, additional nodfs are supplied full power one-by-one on a
queue-control | ed, pFiBorPtiiedatsasy tchnigpsiusall forofilzorf ia Sinciiamatity éparsion

served bassg qubuelEfhbiky ipﬁoﬂfggfht %Iuﬁt'&@{" 85\368] ﬁn%z!%m%ntg?r{ agc%\é\éaargg% i%gith %

i ndi vidual nodes is disconnect one- by-bne on aprioritize

TPC/ TPL i Bre&4irdl enlpdimenraathemreshainvgnpbeahs yeed. B Bigt 25@sthetdyswmomittdiyal t o

'I[ %/p!sg?l lt K(é%elgrgﬁeesa{hse' 38 poVet ndmds as; 9 &fl\é{i'legshﬁ{e &edl epvgwrcl,? Ctiheat it St yower '
supplying to all nodes. The relationship between the current total power consumption (TPC)

to the current total power allocation (TPL) is then determined. The technique of Fig. 23C can

be used in the environment of the of Fig. 23A.

R

I TPC/TPL is less than typically 0.8, additional nodes are supplied full power
one-by-one on a queue-controlled, prioritized basis, typically on a first come, first served
basis. If TPC/TPL is greater than typically 0.95, power to individual nodes is disconnected
one-by-one on a prioritized basis.

If TPC/TPL is equal to or greater than typically 0.8 but less than or equal to
typically 0.95, an inquiry is made as to whether a new node requires power. If so, that node is
added to the bottom of the queue.

Fig. 23D illustrates a technique useful for full or no functionality operation on

a time-sharing, prioritized basis in voluntary power management in accordance with a

80




added to the bottomof the queue. Fig. 23D illustrates a techni que useful
for full or no functionality operation on a time-sharing, prioritiz8d 706
basis in voluntary power nmanagenent in accordance with a 80 5 SEP 2006
preferred enbodi nent of the present invention. As seen in Fig. 23D, the

system inLtiall i - [ | gcat e 0.t | t he
total pouee e ERRT R bR hndBRS B Bl R B
bet ween dehamenssribatotelopavepaivented ansiurgptwelh af THRCGotalt mwehehauik riemturemtyal

power allocation (TPL) i-s then detern ned, The chni que of Fig. can
e tsed TREEHe B A POke RGP GE g oo Sent R HothAt efisnbflan EO0
typi cal |ty 18 &irreaei@idl powat aieses (APE) BUpE d@ehrhrtdl Thoweliniqans-hy-DMecan a

time-sharing, prioritized basis _ty79i cally on a basis that the node having
the | oh§esed MipacneionBrni@idhs of FgtZ3dff first. If TPC/TPL is greater than

typically 0.95, p .0k W : 450l Va on a
prioritized basi SQY\??(:ZF%%/ 1?’&’%5 }Iﬂsagg d%#ggg&odrdﬁg?g%ﬁ g?%@ﬁ%@g‘??& f"?{’% 8 but

| ess t hamedy-angual a tme-sharpige plidritiz@d ®Bsis, dppicailyuin y basss theidbe agde bavikethiser a
new node_requi.res power.. | f sQ,. an .. having a | o lOLI LV, .. in the
sense tﬁ%rfgl dlﬁﬁtéo @8 G Q/i?r%gpg.v@?@@g?‘ %gfeél{neé a i\é,?edyv\,ﬁigéhf)&%% tgbove a
pr edet enidin@dalmodesiy distbrirRctell Sncbiy-bendh ¥ priededed bigs. power, the | ower
priority node is_dj ected from power and t é)’/ui he riorit ode is
connected to powerISJrﬁQ' 'g"éﬁﬂ?%é?&féﬁeafqﬁélﬁ%?‘ﬁgfﬂ f‘i(\?’f"t [eéspH@&%%P@ Phat

t he nodeyhiealiyf o8, AR thqully iRANANES0 I Whethe? A3RBEASOHE rdgdRePRE. FF Qo DadSuRRlei ed
thereto.” This may be accConplished by signalling along the comunications

cabl i ng heving ajewer prigaitia it terssnsie skat drhasbaen weeiving aayer Of RéengstimabWaiChpde.
Re er ence. . 244 . ; i 0.

general iqsgaeﬂé)%? ?3’&“&%&?@%5@?@?’1 tﬁ@@r‘%%“ﬁ%gn ﬂgﬁéée%g%sﬁ%’ mrrg%ﬂ%‘takﬁl%é rgﬁwl%on}OdF ull or
r educed is discraiheaedfrot poopedmithohighdr prioviol node & gonpennel topawwagenent step in
the flowhart of EFig. 16..Fig. 24A illustrates a basic technique useful for
FUT o requced f HnGiaPBHEA O RuA oh 1 AaNE e e SoTE Lo ABE R i n
accor dangsnek tifl aactangd af kfiedperpadi teeRlpphéd tieeto PTES @idy bé\hesirmiRhed\dySeen
in Fig. 24A,. the systeminitially determnes the total power . allocated to

it as weerallise ainngitBe spmaniRtionsAabling it 2 usraledfia FARTREIGR MGIE TP 1#Modes.
The rebalr ansBldindit ween the current total power consunption (TPC) to the

current total power allocation (TPL) is then determ ned. The techni que of
Fi g. 24A can be uBef$rdnge tihenovermideo birefigs. 0244 hadBf 24C gand2 2AD, | WhithGrepL | s

oo, PaRIIREE kb2, RIS RRRL, DRSSRARNE PUBBLET M AR Ry,
0. 95, péwetiobadity operation in a voluntary power management step in the flowchart of Fig. 16.
Fig. 24A illustrates a basic technique useful for full or reduced functionality
operation in voluntary power management in accordance with a preferred embodiment of the
’w) present invention. As seen in Fig. 24A, the system initially determines the total power
allocated to it as well as the total power that it is currently supplying to all nodes. The
relationship between the current total power consumption (TPC) to the current total power
allocation (TPL) is then determined. The technique of Fig. 24A can be used in the
environment of the of Fig. 23A.

If TPC/TPL is less than typically 0.8, additional nodes are supplied full power
one-by-one on a priontized basis. If TPC/TPL is greater than typically 0.95, power to
individual nodes is reduced one-by-one on a prioritized basis.

If TPC/TPL 1s eciual to or greater than typically 0.8 but less than or equal to

typically 0.95, an inquiry is made as to whether a new node requires additional power. If so,
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i ndi vi dual nodes is reduced one-by-one on a prioritized basis. |If TPC TPL
is equal to or greater than typically 0.8 but less than or equal ~toSEP 2008
typically 0.95, an inquiry is nade as to whether a new node requires

addi tional power. If so, 81 5 SEP 2006 and a node having a lower priority
i's current lagd b @6dd Mivitg IOWeF pridrgislcomertlyiet@ving Yowedthe NaSeriprisrinPRWE has HOP! Y
reduced and the higher priority node i.s provided with additional power.

Fig. 24B i IPP‘C(§ftSr“BP‘gsreciiJcF‘éé%‘ihag’éh%}é‘PﬂW 1R5HE 15 poyided with @ddiderd pewt onal ity
operation with emer gency4pv@lisdrales anéRhiyd alsyrPO¥E i MpaganEat 5inky nality
accordance with a preferred enbodi nrent of the present invention. The

t echni que GPCTREGR Bresagense ogade ih vehatane popomarigemefit inhecchrdande withld ty
of Fig. 24 i i t. t e . e en need _f or
addi t 1 onal " ponar el o8 e B\ endE A ERARES oF RS T AT B8 o
assi gned t kevitvngieasef thr fuociidnlitand Figh@4Af unctional ity of Fig. 24Ais
applied. Once the engrgency sit ign no longer exists, the priority of
the given node is rrergﬁugﬁeé}jyrf glgi gg]gugﬁaslysﬁm SPIESy ATk TSR ARt Fodr?é#dft{%?alof
Fig. 24A opetral agiaacodeli Ghh a date, ARCHNSARCER: Waisizrad 1) Higkddepiioty and the
enbodi nent _of .th resent_invention, the functiona[itymo? t he ener gency
nmode may b@“‘nftdo’l?ﬁ@'}rjf’?%@a?ﬁ\ﬁ PotiHedhrQncsothe remrgpage fERtion nq joRgenexiss ther g.
24C il ust Rﬁérﬁ? of thEENAH A& M38THled tPfs Lhdl pRibrifyedCRd silinsidiepat ng 24A
operation having queue-controlled priority in voluntary power managenent in
accor dance®Psfptetacgossingter red enbodi ment of the present invention. As seen
In Fig. 24C the Sysfne%&oﬂdgﬁcte'v?ikﬂ %(n g?&rﬁﬁtmen&ﬁbc}d er}toc;[fathe el ia*l.rén(ﬁﬁﬁt 81% to _
it as well as the total power that It Is currently SuppFying toa nodes. -~
The rel at i bmstiinplityetfiibe rrtrenayunodntag bt ab opavide aspRsunphi prwdr TRGagehentt he
current toﬁghm%%%er'allocation (TPL) is then determ ned. The techni que of
Fig. 24C can "be used in the environnent of the of Fig. 23 A If TPCITPL is
| ess than typical |y Bg824@dilustiaenal teadrpeaneis uRpl iufdoadeivckd ahctionaNgr
one- by-one on a ueue-controlkﬁd prLorjti%ed basis, typically on a first
come, firsPPEBP\NRYING R eRe-coRTof B PRpty; 18 YRlWARR  POVEE HI4NgsTRGRt | 1) A5°YEancEover
to indivi with aNprdRSrel SeriiRAUEGE of INE pRYeRNBYORIoR RE IR §d PR DRSitRe shdtem
TPC/ TPL is. equal to or greater than typically 0.8 but |ess than or equal to
typi cal | y Witigdy dé‘ﬁrmlﬁéﬁfgﬁ Walsvowa@@loa@ecf M Vhibes the hete) peoge thabt us eussently

addi ti onal o PN tolall es. T%Q%Iatgﬁgﬁp ?éaw@grgrﬁgfJﬁﬁeﬁtrg?ta?;gg&m%gﬁrﬁﬁ%n%@'

Fig. 24D illTuStrates a techni que use ( ditio
f unct i onal totthe current total power allocation (TPL) is then determined. The technique of Fig. 24C can

be used in the environment of the of Fig. 23A.

If TPC/TPL is less than typically 0.8, additional nodes are supplied additional

power one-by-one on a queue-controlled, prioritized basis, typically on a first come, first
N served basis. If TPC/TPL is greater than typically 0.95, power to individual nodes is reduced
one-by-one on a prioritized basis.

If TPC/TPL is equal to or greater than typically 0.8 but less than or equal to
typically 0.95, an inquiry is made as to whether a new node requires additional power. If so,
that node is added to the bottom of the queue.

Fig. 24D illustrates a technique usefui for full or additional functionality
operation on 2 time-sharing, prioritized basis in voluntary power management in accordance
with a preferred embodiment of the present invention. As seen in Fig. 24D, the system
initially determines the total power allocated to it as well as the total power that it is currently

supplying to all nodes. The relationship between the current total power consumption (TPC)
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operation on a tinme-sharing, prioritized basis in voluntary power
managenent -in accordance wth a preferred enbodi nent of the preseitSEP 2006
invention. As seen in Fig. 24D, the system initially determ nes the total
power allocated to it as well as the total power that it is currently
supplying to all nodes. The relationship between the current total power
consunpt i or® {iepEjrentgotabpagver apocation (Thlg is Hsn defemened. Tot sdchmiavees! Fg.126Batanon
(TPL) 15 ¢ heRsdeherninGtmdfier LechpiQue,of Fig. 24D can be used in the
environment of the of Fig. 23 A If PC‘}TPL is less than typically 0.8,
addi ti onal nodes ar el'sUgiPeds kekdihen apedzlly g Gnedditomel bydeome sopplad additional

ti me-shari L Ot b baslL pi . n.a basis that, the,node avi ng
the | onges? ggﬁfg{u?g%gf(ﬁzgﬁsaegl?iks\?%aﬁ%%’ok }fqgr%ﬁl%ég% . Slf’ftyﬁlﬁ@yrﬂﬂ 4 %asﬁr‘tg%t %‘F ”toﬁﬁn
typical 'y 0298g theplowgast twgatiandsfuisel iratut péitiis:. ISTR/SCDIN grtRdHAASYINAIPNODN a

prioritize I .5 TPC/TPL.is e | tq or greater..than typically 0.8 but
| ess than g?ggﬁt‘a%}dIY%HJtn?%‘?Sé%ﬁhfi?“B%%,Onﬁ%yl'cﬂagf’F)F’“Pgt‘??gg’és%s to whether a
new node requires addiTHGTRL ipejer to df gré@er thaNGpRalodS U thadt ok Q¥R to
priority, | n.tHe nse.that it has been receiving power for a |longér tineg,

which is ab&@"4 °§Se_€féfﬂ_évw FerBadT i tPivRetheni few goda semarns agdiriersd potverg If s |
power, theand PWede K n@rd b¥eNRRINAS e fnfONE i %%Q%ry rercggﬁiggwgw%nﬂ)r Eﬁﬁnéy@g?her

it
priority nade is. Br,ow ded with 1 addi tional power. T'n acco nce w
anot her  pr BFg&r WBigh divplnte mepredasdrmitted pingem tinien isequtrieotly rectivimgefol ower the

structured H : j . generating,.deliyering and

di stri but ;‘;3?5%’2%‘*???%‘2 s 0Pk Ry B e DB A il i e 22 Pon
twork i#fdieselperaire within a building, canpus or enterprise.

Copsol i dati ng power_Igi ributi nd .data.conpmu at S, over a sin

i i 0 | e
network serves to si nﬁ?‘%"fr‘i}a"&%‘é{%é Qthep prefeged Po‘ﬁ%‘t%%‘;}lfhe @pmwyem%n,
i nstal | at i tha eahghctd spiidied eallingBaRBemOfongitRe ¥ isfierhl Tof E&HerauRL C8L1QERAGKID
el ectri cal it@g%t&ccrilti cal netvvorliad vices In the event of a power
failure. HUFEPRERE GlReiSalqRORT| 19e BT SIEHISRE VoA J3i8t ROBBURISHIOCPRIVAEK ng,
del i ver i ngnfianthcfiROaghNG RlREG! tdbusRR\WRlerP¥E! CLANI BRI IS} Hfs{ri%ﬁﬁr(;]rg%&re

that is primarily designed for digital communications purposes.
i nvent i on $3MEITBRECAENT @it @ singlgyrepwarkiserives to ginelify brechreducettbe tore offedtaork

conmuni catdiéisnt 3aitaBol B oAbelyi8® TRALLLoF blpkiyid Hhil : ther

rel evant standards. Refer er??g ils nowamage l%pé yi\(—ﬂl‘g"tgs.1 tg‘gﬂ!’tg&r?gr g%%uﬁﬁ}egﬁﬂaf)

i |1 ust r at P9V veRical negverindeGeesan thesivertlof datwerdohmrini cat i ons syst em

constructed and operatd: - ith a ref erred enbodi ment . of the

present invention, eéru\éti%}lduglsg%%%g%ggg e 4hd oS dhrasnpiinge, diering

net wor k cowideenging yleavier! pbiver vankAbatzheork Tifesmetwe that isgeneiay bysigned éenced

PP e hono Bl:E Eorf RN Aot PARE RIS Runtlisns 1S ROR Sy SosdBie ”
disturbances to the data communications and to maintain compatibility with the [EEE 802.3

‘ N and other relevant standards.

Reference is now made to Figs. 26A and 26B which illustrate a block diagram
of a typical data communications system constructed and operative in accordance with a
preferred embodiment of the present invention, wherein a network devices receive electrical
and network connectivity over the same cable. The network, generally referenced 3060,
comprises a WAN and/or LAN backbone 3064 that is coupled to an IP telephone server 3002,
other service providers 3061, a power over LAN management unit 3164 and a LAN
bridge/router 3066. An IP telephony server 3062 serves to provide telephone service to a

plurality of IP telephones connected to the network 3060, The power over LAN management
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ot her service providers 3061, a power over LAN managenent unit 3164 and a
LAN bridge/router 3066. An IP telephony server 3062 serves to prgwWreegs

t el ephone service to a plurality of IP telephones connected to the network
3060. The power over LAN nanagenent 83 -5 SEP 2006 unit 3164, which is
descri bed g, yn44e ai_l £ el nbel ow, I‘OVI des adm ni strative and power
management functl gﬂlgcthforde%ﬁr be# HlemBrc?V\‘ilaelI gings At ddaevitease ine ndveer

networ k. Bineeageineat fupowes fdsmayd tb@p@x@%v&egweﬁiblédﬂ%vfé@stxﬁ O cati on
signals in a devic ter Eower/data conbi ner. The conbi ned power/dat a

signal is transnitte e%‘?@? p°§"’te REY RN IRedbY i nte défagcomr@amceg@m yigBals 4y a5
LAN cabl i nigvicaheetedre gbsedidaly JdnfbiRQ@8A RN cothbinsh olv@ur/d ziipg ;[inaspn?t? over

net wor k deV| ge that functions to split or sepa ate th rom
pover. The'ddtd sMyabling eanpaieacoy Bhb %bﬁbﬁnaklanMmbmdenélmmﬁsmdr ihe

el ect ri calsirheweshii al nn ct or on the deyice, -
In the preséerred e Sgé%t nggogg&g@;% 1!aig“&g(lg’ nfﬁ ? £ AR IS &ig fpmdhent ed

as a st an®qMsheTexdap ﬁ@lﬂa powent teatha neowniok pert oufiel de3itb8nd Melefichtbl y&lofis t he
ext er nal ner 1 s inplemented together with a
RS GERLRC RN AfieckBlon i e

net wor k el enent suc and referred to as an integrated

power / dat a conbi ner Irhtl’m*/ ;ﬂ%ﬁeh@dlerﬁ@&ﬁme&og%ow&/dﬂtd @Jn'ﬁfner IR0 i SRRdh RO -
t he power/g;laat %fg’*j}gl itter is |an }'rent ed as a standal one external® power/ data

splitter Uni LRl L RAyesTAfata; gombiner, peityr HE8d ﬁﬁitmaavafget ther kxtemhehn ce

such as IEoWaV&m@cﬁﬁ: 8dQait MeLsh
power / dat a r 3186 are i it éegn%ﬁ%gg %eﬁ%gﬁlﬂextngr na elglf“é (‘fﬁ‘ﬁ’o |t or

| itt
i nt egr at e’ T’Vﬁ‘f%‘ aqd refergy [ asap |‘Té@gfafteﬁ@ilwef/dmbm¢ahmtﬂwntca 3sv1n3|oam The

/ dat mbi f
O oo o, b ohP Ry, A1 QRBoh R NRL PRORE L ] Lot E e e

| ow f requﬁﬁ@fﬂf Qg \Restersil gnabr/dm/sphamenm ylﬁéqaaa@ynvefw ft :@%ﬁé&é&k@ »indol HBrRGrUP 1O
convent i ofdlice SPQHVQJIFUttei btr}é“ gquenm es, i.e., 50 or The power/data

splitter 3156 UNCti onsSTto Separ at e the | ow frequency power signal from
the high frequency mhemcpmma@bareﬁmwmaém@safd;gﬂ@ér/dat @%1'&%‘:’%156?!
I'g

alternati di nents of t over LAN system are sh
26A and zl\ér&”ee"ﬂ%‘?ed P hEfREE ff* ‘%é‘i"?n’é?if §fal:ﬂ&egﬁéﬁderntwenetwm davibd, eﬂLeerot

all the fdemmebtyarsanmmer my%\xﬂeﬁ%&r&%&b%@r 3EONYEIRELR ouel 1 Sver

LAN net k devices be included in the sanme networ Sufgnmgowe 1‘3)*‘§'Y/er

LAN enabl EGUGAY; Roser 6‘]88?1:&“@ the fughdfranensy lpwinosier don cenabliediode sizads The
Typi cal awlﬂ@a&ﬁ@%“%fr sTRBLIWRL K S Y St [el epent s ower er LAN
system of the gr esent | n!\%entl gkh can ‘ﬁegﬁa‘% ’Iji%ggf(atm@ it gé’ﬂfgg “%Bﬁt"“’é‘feé ﬂ'@#
limted tPE¥ETH 1{;}@ EAugncies, Le, 50 or 60 Hz. The power/data splitter 3156 functions to separate

the low frequency power signal from the high frequency, low power data communication

signal.

Various alternative embodiments of the power over LAN system, are shown in

R

Figures 26A and 26B. Not all the network elements are power over LAN enabled. Not all the
devices are power over LAN enabled. Conventional non-power over LAN network devices
may be included in the same network. The power over LAN enabled devices operate
transparently from non enabled devices.

Typical applications of network systems/elements that the power over LAN
system of the present invention can be applied to include, but are not limited to, in general,
any system or element that is connected to a LAN, and more specifically, IP or LAN
telephony, digital video cameras, Web cameras, video conferencing equipment, wireless LAN

products incorporating transmitters and receivers, portable computers, workstations and
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any systemor elenent that is connected to a LAN, and nore specifically, |IP
or LAN telephony, digital video caneras, Wb caneras, video confer@QEp (86
equi pnrent, wi reless LAN products incorporating transmtters and receivers,
portabl e conputers, workstations and 84 5 SEP 2006 network printers. Al so
included are security system devices such as alarns and sensors that are
connect sdwpdk privgerpetworikslugasinaot edopricorystent HedceSaelt asHbamms dev isessrssbgh as
LonWor k r conpat i b .l types o radi tional data
ot or kr s o R N E D Rk o R LR F B el Mo PR e ush B et BB ot e
above | CEBedcateptibesprodirthendaslaptpedof cadidoril\Wata ddmedrkingpauginiengsiehest ri cal
power fromthe. LAN i nfrastructure.. The nunber and type of devices .that can
Do aciant el VOCHEE S S JoREr obt dTHES FagE e G et bR 1f SiE  arrount

of  povgir b?@a{h@l\éi@aﬁ@daﬁ Bl dr Fronbihe 1AV Gdfakdtudtive! EhEBudber 234 Blo¥ oBBEli€ast . The
power over LAN system conprises systens and subsystens that can be

i nt egr afedeandiserdivied 4p rensirerRRB ke B9 d1ANjis dimitefy by evie thdbswapeuat of

el emntﬁc@&‘eY'tIféiAﬁ\é%[in%%ﬁﬂ'@% cah?‘?n f&%é"’@fé&f&&'@n@%ﬁb“kbone switch level.
The power over LAN syStem can bé added onto” a conventional LAN
installation or Jdde foever nvedrAll systtmtaomprsensyisigosiand |sebrpems theergeboes, )
€ 0 MRS b eRSSs L PHEEES. 1Pl 105Fom L LERES: BhG AP 1AL hhehevi ces
recei ve eFectrical power Tfromthe AC main ' feceptacles and sone receive
power afenettvoek huANnddhtkboge switchaletal.uTha pewerltver LAN dysiedgahrieutided 3066

recei ves AC nmi r via electrical plug.3068. Likew.se integrated

power | datRVERBREAN isitl) R CF febe Fieaieled 0 dh PORE SaRET BRERAYER 3106,
3128, regambs shiichal uleyBridassswith&Cticl cal plugs 3074, 3108, 3130,
teppectively. External power/data_ conbiner unit 3168 receives power from
UPS 3171 which, Pamewiihe feviessirrsitectiettoon@asr Wopoier AvimeiaIresepiarcal  pl ug
3170. 'aﬁﬁ%gﬁq@}&@iv@%& dad-ahC PARI O8lind HHSWLLGR. 3920 1€ BRlLYSHURLWeES OVer

the LAN cabling vi‘a cable 3088. Integrated power/data conbi ner hub/sw tch
3072 | Jeeesieaddt Bdin povienaial Shegtridsd pligS0pButlakevare@togiatedaparvegpidata3ombinen at

e e R N e

conbi nedecpoakplugat3ar4 alios, 3086 respectivalye g Eateas:! gopeviviatd dambinsphinit 368 wi t hi n

t he phaope. IP tele 80,.1,s.connect ed to.an,external power
Gl Lt Pesysh Bowtt R ARG DS 1S BPR S kB 430 S B OGRS
power / ¢higa3 K0! i Tnte@fatedOptBver/date @ombiee Hull/owiidhe3 (P0hk S ek GlaweB Ve the 4. AN cabl e

3077 th t.car_ri% bot h power and data. Devices coupled to the integrated
power / FAPEEHRAtO8Rub/ swi t ch 3090 i nclude portabl e conputer 3096 and I P

tel ephone 3102. Fherped takked£0EPMbRE: BOOwIc 36PNRe6d Rt taRheX it nal
power/data splitter 3094 via a cable 3100 that carries only data and a
bridge/router 3066 via a cable 3070 that carries only data. Network devices connected to the

hub/switch 3072 include IP telephones 3076, 3080. IP telephone 3076 is connected by a

L\.*/"

combined power/data cable 3086 and integrates a power/data splitter within the phone. IP
telephone 3080 is connected to an external power/data splitter 3078 via separate data cable
3082 and power cable 3084, The power/data splitter 3078 is connected to the hub/switch
3072 via a cable 3077 that carries both power and data.

7 Devices coupled to the integrated power/data combiner hub/switch 3050
include portable computer 3096 and IP telephone 3102. The portable computer 3096 is
connected t0 an external power/data splitter 3094 via a cable 3100 that carries only data and a
power cable 3098, The power/data splitter 3094 is connected to the hub/switch 3090 via a
cable 3092 that carries both power and data. IP telephone 3102 is connected by a cable 3104

that carmies both power and data and integrates a power/data splitter within the phone. Note
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power cable 3098. The power/data splitter 3094 is connected to the
hub/switch 3090 via a cable 3092 that carries both power and dat®SFP 100§

t el ephone 3102 is connected by a cable 3104 that carries both power and
data and integrates a power/data splitter within the phone. Note 85 5 SEP
2006t Hat thehistavii v 190 hcod@9Rec apitérsd poarerAln. 6pRadr 10 QuRI4d akacainddt er to
separate the conbi ned daiaﬁl(f%mmm cations signal and el ectrical power

signal FE&SPTBHHLERTS) RCTBER PO “BLHEM For 8¢ ﬁEN‘@”ﬁGB’/‘@W@% 3106 is

connected to the b:bhdaﬂbﬁ@ul@n' h306& i aloéaisQaﬁ}{eete%@&%q;r!dgéyr&ﬂe%oa@%t0 AC
power via electrical 3108. Network devices connecte

hub/ swi & 8P ts?mmnﬁmqmgé? Pné dpepRoPVG 112 derrriasb it gl ebnphietosk evisss

3124. T, C e h 3106 vl e 3110
t hat ca%nége%ﬁ(:) wg‘%%‘*"g‘%‘dﬁtyg %gﬁgomert&gﬁggg?ec P ll;l(i?:g pcfp COI@‘TLE% %%gés kt op
conput ef 43118 1P3t1i2p1hcmr3 & conaeed E)d:he tgh/ $vhiechhLilfs s 4 cible331a6 thaza:adat anlgml y

cabl es respec el Al ovver i cal

oo o B RPNl B PR NS o3 LB S 453 nBhAES o
t he brladghé thths@itckBG@@é tn@. ddie onl9xaBlenall 1 OMRL/ deedtivhinaah ADidowdl 8. A
dat a co i ons onl cabl e 3166 connects the power/data conbl ner unit

3168 t o %f'tE \P 36%%31 ANEFHEERSH-t ch 3128 that is connected to AC power
via electrical pl NGBl 3hmiieBaVEL] ‘ééﬁiéﬁﬁ%nﬂé&sH@'b}ldg%@&té ogeppet ed to
a plurality of network devices conprising a net eo caner a
3136, |taratlgevendata3babine 1SR ﬁﬁ& dedktaapmmmmanms c311356ab1E36&6 natnacts k

dat o oo BRre B, ke Bl HesB n e Bt e B3R SRR “steo

:di\o t he thuda $mbcbha&]s%81caUplﬁigr3mor Tat peper/@dd Bentifadinid T88.is cbdiRcted to a
cormunl ons 5|% ﬂ%s recei ved over data cable 3132 are &ﬁzsed t hr ough,

. ?f&b@ao NFPORS BRIt IOYPIISing t BetRART EPaaY Bieo |samerie3 Bide AP t@}FPhéPnﬁower
failur &814D0vEsERind &éa%toﬁ%m%ﬂielr 8180 ERANWLUBAS WG L oRRGSed & BXRRSREGANd the
data communi cati on Si gna s are routed directly to the network devices
connect@Ebiner i e hrsdat epriespasidingr daipicomBLBatiqsecrpt aponéctiosaligm vihieleo
caner a o) c |ner 168 bIe 3138
Chat | oo CABEELAE 248 I ROBRLGER s fas "ORBY Nokmal Shdralind PndAS 5 !
ext er ndhe powemhidatiensssidriatst recer@&dOver idataseapirr Hi3e adapas@:abir@lgm‘ié aridggdower

. 146. T at.a Iitte 3140 nected,to the
souer | QRTPRIHN REPARPE Hes Thyibewent Sh AL Biwer Rt daprarsgien |
Si mi | aAN huBstvittiepITaR 63358ed Snd ORNBE! @fhdehi@ion ShEk A rReNEHIteaY %o

splitter 3156 via, separate data cable 3162 and power cable 3160. The
power / dba etk dovices gamgeted 1o ha ReERERia eoliacEiSif8at a conbi ner unit 3168

via a combined poperidana bl 6idd)ShmPeskisoPCOmUbel B8R hSuenanect ed

to the power/data conbiner unft
combiner 3168 via a cable 3138 that carries both data and power. IP telephone 3142 is

, ; connected to an external power/data splitter 3140 via separate data cable 3144 and power
cable 3146. The power/data splitter 3140 is connected to the power/data combiner unit 3168
via 2 combined power/data cable 3148. Similarly, IP telephone 3158 is connected to an
external power/data splitter 3156 via separate data cable 3162 and power cable 3160. The
power/data splitter 3156 is connected to the power/data combmer unit 3168 via a combined
power/data cable 3154. Deskiop computer 3150 is connected to the power/data combiner unit
3168 via a data communications only cabie 3152 and to AC power via electrical plug 3172.

As described above, the network 3060 can be adapted to provide backup
electrical power in the event of a power failure. One or more UPS units can be placed

strategically in the network 3060 to provide power to critical network devices that must be
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3168 via a data conmuni cations only cable 3152 and to AC power via

electrical plug 3172. As described above, the network 3060 can be -afgfit g
to provide backup electrical power in the event of a power failure. One or
nore UPS units can be placed strategically in the network 3060 to provide

power to critical ne rk devices that, nu be, 86 -.5_S 2006 red
even in t RS &En ver(’)? h \z{apep%‘\'/e\él]; O# 5??‘6’?%&’1&3%@?1? Hﬁqlﬁ@emé&?g?%h%‘gg%\ég
net wor ked sesetydetiyesdomietes L AN def@s sncoANrdeyiitasmiresonpeaivend etc. In the
transmtters a]nd receivers,, %t,c. In the _exanple network shown in Figures
26A and 26BMPIRSEOPER HPP3TA124res ¢ynied 8- ths RS uskvidr | v§ somsreted 19

pl ug 3170 ,306:r M0MEdRS] p;gm%mtr@ BX Rtk bpreéwellﬁ td Afefhaf ?H@H/}Pa&a UthbineS488-

Al ternatively, additional UPS units can pl aced I n the network and/or UPS

3171 can BébSadapeeativedy, sdpplyel dPSctnits cal bopphead in themptworkrad/oo hESpovik cAtat a
conbi ner j |t LS.l i Lbut i n up
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el ectrical power dilstyintpared: ovete thaea baiit ahtheeystemiof dhepresdrt iesyentign BC or

| ow freq [ I | i.ver 0 Vv t he
LAN | it a2t ther TP repBBgRent SnELbet Rl oERRRY Il ELNALY, AL RONBLA Bhod
The powerelewiica geweny disttitiged ANowoabbgengvartae Kapt infrestoiwmit@ 0Inthpease il t he
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spare paitgﬁa; n the cable. Ethernet conmunications requires 2

The electrical power distributed over the LAN can be delivered either as DC or

e

low frequency AC voltages. In either case, the delivery of power over the LAN infrastructure
does not interfere with data communications signals. The power voltages over the LAN
cabling are kept below 120 V peak and the current is limited in order to maintain
compatibility with safety standards such as UL 60950 and EN 60950.

- Note also that the electrical power delivered over LAN cabling can be
transmitted using one or more spare pairs in the cable. Ethernet communications requires 2
pairs (4 conductors) to implement. If the cabling plant is EIA/TIA 568A compatible and
includes 4 pairs, than 2 pairs remain unused. The electrical power can be transmitted using
one or two of the unused pairs. In this case the power splitter and combiner are not

necessarily needed and direct injection and extraction of power can be implemented.
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swi tch. o] t rts 3188 ouytput a conbined data plus power Signal to
Gc;_gnnect ey%%v\gbg 19/%[}‘??_"%@ ERalired | tegomarréses & plurality pdviemit gatta 3390 khd entpuor

i nt egr at poktn81 8D EK gloerBMLS} iner,unit 3180 is connected
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may not PRWE/dathwpligenver megoeed ndtwpdrdlamedtyit preferably they are the sane.

The power/data comdbj.n ni 3180 functjons to inject the DC or AC power
to each L'/i\r\'l'channenzﬁe %‘é’%ﬁd&%@ef?”a P OBt 188 s Lesinpected] 90 aj sonventorad LAN

accept el%t9%/ 1909 Basolehub for eRitchoig kipadaya ilagjo{ngh 'i‘%l)'s“iscr)trégtl{]%? éitzll hgeﬁ’gnﬁgdra%ﬁig ?nr)nr .

anot her pﬁgﬁearresver g@N enggaléed device and t.
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signals  only or both data communi cations and YOS
The powdP9 &t umbsinfmerts.Unit toreforaplyi thes aei the Wirhé.y Th pbwBY BdtIN3RS iR Ynit

di stur b@@@@%ﬂcﬁo%%j&&%b%{?%@ power to each LAN channel,

) The power/data combiner unit 3180 is adapted to accept electrical power from
ordinary building AC power, an UPS or from another power over LAN enabled device and to
distribute it to one or more network device connected thereto. Each output channel may
comprise an Ethernet channel that carries data communications signals only, power signals

only or both data communications and power signals simultaneously. The power/data

combiner unit comprises circuitry that minimizes any disturbances to data communications.
The power supply 3184 is connected to a source of AC electrical power via

connector or cable 3192. Alternatively, the power can be received from another power/data

combiner unit. The power supply 3184 functions to provide the energy needed for the

operation of the power/data combiner unit 3180 itself and the total energy needed by the
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3186, suitably programred unctions to adm ni ster and control
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cont rol | & FURCET ohs ni ca a erren un|
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nodi fication of the power bein i stri bu to, each nne

ot | ond/ e e SRReHS Rpeiar 87 s SUCH Aor 8GRt gl GHPRE ARIPTES fEumed
by each ogRansetuitphor ﬁﬂﬁﬂﬁ?bthﬁ:@éﬂeﬁt%a?@ﬁm@éﬂé’m@ﬂbﬂ dffe@fedM thin the
power/data conbiner unit itself. In the integrated enbodi nent, the

povver / dat a conbi neFhagsintroliagid 86, crnahly proggammed, functions to administer and control
the operation of the components within the power/data combiner 3180 and to provide

) telemetry functions to an external management entity. The controller functions to
communicate with a management unit connected either locally or remotely via the network.
The controller permits online modification of the power being distributed to each channel.
Other functions include status reporting such as reporting on the power consumed by each
channel, any channel failures and any failures within the power/data combiner unit itself.
In the integrated embodiment, the power/data combiner unit functionality is
integrated into a conventional L.AN connectivity hub or switch, e.g., 10, 100 or 1000 BaseT.
The internal power supply of the hub is modified to support the increased load of the normal
hub operation and the remote power feeding functions. A line interface circuit is inserted

between the output port and the internal networking circuitry of the hub. In addition, the
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into a paweS bsthodh a8l GoRedadBinshona prdd i - ! hall
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conpri sSWiLEH Is Bfweeitiendabl e connections, i.e., one for data and one for
power. The data c npectian , behaves_as .a standard LAN data channel
dedi cated for dat pr%:fgrr?rgr%ngca%w Swe Prkig, ‘f”hlg]Eé ‘I‘Séraﬁeén%gﬁcf‘o agrapy gk 3 o
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power / datéﬂ %%I itte fun-cgidons to isolate the input voltage fromthe out put
vol t age Mirastiucture. ‘As described previously, the power/data splitter functions to accept a LAN

channel at its input that carries both power and data stmultaneously over the same cable wires

ire,

< } and to separate the two signals into a power signal and a data signal. Both these signals are
then forwarded to the attached network device. The two output signals can comprise two
separate cable connections, i.e., one for data and one for power. The data cable connection
behaves as a standard LAN data channel dedicated for data communications. The power
cable connection serves to drive the power loads with power extracted from the combined
input. The power/data splitter functions to isolate the input voltage from the output voltage.
In addition, an AC/DC or DC/DC voltage converter can be used to convert the input voltage

to one or more voltage levels to meet the specific requirements of the attached network

device.

90




In addition, an AC/DC or DC/ DC vol tage converter can be used to convert the
i nput voltage to one or nore voltage levels to neet the specific
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management unit connected either locally or remotely via the network. Other optional

L\..p/

functions include status reporting such as reporting on the power consumed by each channel,
any channel failures and any failures within the power/data splitter itself.

In the integrated embodiment, the power/data splitter functionality is integrated
into a conventional network device, e.g., IP or LAN telephone, portable or desktop computer.
The network device is modified to receive the combined power/data signal. The standard
LAN port and power port are replaced with a combined data plus power port. A line interface
circuit s inserted between the input port and the internal network data and power in port. In
addition, the filtering and protection circuitry is added to couple the line interface circuitry to

the power supply. This integrated embodiment serves to reduce overall system cost, reduce
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circuit iis inserted between the input port and the internal network data
and power in port. In addition, the filtering and protection ci rc_u%_ﬁﬁgzdug
added to couple the line interface circuitry to the power -supply.
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oper at i onacknbliedubs, BevitcRds, ERIrYSTYarRRE Epkd B ndtotkRanaE¥aBkt Iﬂﬁts,aregyﬁﬁ "9
power failure. The managenent unit 3164 (Figure 26A) conprises software

t hat nay? ExBEUPaccummaefie preh@huisgedler connected to the network. The
managenment unit fupghi i cat I try and control information
£yt he power over LANéfg{(:)ksr’rg%e eor\l"tpE ggme%&gm Sﬁ%%%??%a?résegg%%té%m%Hg{m 1 "
Epf? i tt erthe conssuetidnuefatie poweughenrk, thhetatigtcabpdtterrEhba: afiGate SRITXPOIERPHIHS
network J.t ‘% tic}nrcﬁlnsngﬁi}s th datak nmessages ,bet ween the power over  LAN

enabl ed Tevi s "ahd’ %{H’&Ea‘?‘fﬁﬁf RN PRE dHEAS G AEMT SIS OPBTREON dfbthe

noni t or ievgntesfd bufldiagipew@naligrd uncti ons. The provi sioning function allocates
t he avail abl e power resources, in an anal ogous manner to network data
traffic being manad@€dianidfemes pped 164 Kgwe izégb eompmses pofiwarephttmaicexssatet he

net wor K ol @Ry SRUIEedrPerSE t war j ni or 1s able t.o determne

t he systerrsﬁgrrpt hod for han F?t%qgtﬁ%sﬁetﬁg{pmiﬁ%%i?%get T li‘lﬂtditﬂérél 0%,4° oad,

over | oagoBmuiAateelenatbk aglecantrob drfommagioaundthe Poever peandr ANOcangforghisy e QT t
Recovery from a_shut down

can be shut..d or.limted ta a desired yal ue.

state c?n be %lxj\??)on%?lflﬁr_sbﬁg OSpg‘Herﬁo _r‘ﬁ“ﬁglf'fﬁ‘i:{ t {reRrehputc 2he isttietke ndREafi#ty.

Each porbmeamicatienscanivoiii@dl iradparkdial dava hiRsREEOLHRBGE Y powdYShe M 3¢t up

configurati on. Not e t hat each power/data conbiner can be constructed to be

managed enabled devices and the management unit. The management unit provides monitoring and
provisioning functions. The provisioning function allocates the available power resources, in

an analogous manner to network data traffic being managed, and serves to configure the

. } power path across the network from source to sink.

A network administrator is able to determine the systems method for handling
those network ports that indicate no-foad, overload or current leakage to earth ground. The
power 10 a faulty port can be shut down or limited to 2 desired value. Recovery from a shut
down state can be automatic based on port condition or can be done manually. Each port can
be configured individually in accordance with system setup configuration.

Note that each power/data combiner can be constructed to be managed
independently or via external control. Each power/data combiner may comprise a dedicated

LAN data connection or it may comprise serial/parallel communications to a network host

system that, in turn, transfers telemetry and control data to the network LAN.
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i ndependently or via external control. Each power/data conbi ner may
conprise a dedicated LAN data connection or it may conprise _ 2006
serial/parallel comunications to a network host systemthat, in é&%ﬁ,
transfers telemetry and control data to the network LAN. 92 -5 SEP 2006 In
the event of a building power failure, certain network devices and nodes,
e.g., hubs, routers, bridges, switches, etc., may need to be bypassed in

order to maintain Hafs evawdeipohieidies REVRUTAYSH sl meserki dexiceh apdopdes, -
nodes, tepmha soRRd GeM:sesitclhe Iq&%r' I (| Led a
single | agge LAN channel °g hodtlc%-%g’ ft(rél"rm tﬁf%gsf(ég Q%gg&é‘%fmﬁ O(:rlli%ntt8 qrt?%h%%pdé?%t e
t he maj oftidt govedt aestimokbaevicegicalThetsvoriANoddsa ranainal shaondedesices. pihbatdcyticabul d

not be ici.ent t i, mul t. aneousl er at nor mal network huly/ switch
hod a1 BBk o8 o7 SRE RS LoRE R Sl I e tor Heov Beerbics
typi cal | gpensetirssajoityeThetit@y dERERT VEMDDAN cHAME! hdWisl e 3tsbab QMM G8LHONS
at the sane .tine. The power over LAN system of the present invention

funct i oS FEHEP P RaneResY (opwatra apeet! reguprkobéyviridandatlh of dmAeRnestadi ons

in the eﬁé@\%rko&ev?ceg.aiIh%d@itio-ghﬁwxgé’éieaagg%;é\%allyj u§tess HARSs t%y COES bofft C- »

and network devices switch to a reduce r “operating no uring

bui | di ngpopewennd fdiitd gomsunithomsaatdévisemeitsne.i nlle pedercedt: JoMErsysyper of ilrg
node, it _w.l]l. either.reduce its data handling bandw dt h and/ or rocessin
ot i ¢ 17sbleh LA AN & bRl AIRF P LR AN ot iRy
ports i rin tier el@ht 60a FEIHC EThel SANVIRHEALItHQWETuE ONSKHFRES, O, ahd USswok Bakit&r Y
based UPS.can be used to support a plurality of critical network el enents
for ext&HHen Haredged apwer epsratipg mgide|dupag dppiagipared failrese r'¥bensa dryied isd i n

tfhe art i Envent | 118 o j.m:f.e -hee

bar 1 culae o St oh GP bl PRk, Wl Ecinlp rel Tt ER MBI paREa88 e/or
pr esent preneshitg et aldsepobly < vbpoat kave mddshatibewnritiraabintzspa@ts in
various feature descri bed herei nabove wel I, as nodi fications an

vari ot SRR Ese SRS BRUGPUED - Due b eRER Toeh LY $cb% e dRg
whi ch arseppuoet a plordlipeoPéritRe] mwork SBenfentHdr 20@8ded@efiblof time. A LAN swi tch
serving a plurality of l|ocal area network nodes which are connected, for

data communi cat i offt ¥ B¢ ¥EReriAict Peronsadstiiedgn thoad dhay thapreest mveatianaN
swi tch ngpﬁrrﬂfté@bfgrl'hﬁfz%me@ﬁ Bﬁr‘tti&ﬁé’r'l)} ER6vAPARS Hé@gﬂtp X reihﬂoge.tﬂ@ﬁh&gm&ggat I on

cabling substantially wth Interfering wt a communi cation; and
cur r ent of theinresegt vivergiontingludas nthotostbinasionh end eupt@nbicatianiof veriasdeatures

control |4, ent, delivered by..the coupler. circuitry into t
Commni cat (I))Igldjéévgﬁapl%‘:e as Wf‘ﬁr das mOXIﬁCQtIOHS HHB variations tHCfeO%/WIth WOU}?g occur to
persons skilled in the art and which are not in the prior art.
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said current limting circuitry being operative to provide a first current
Jimt level which is never exceeded, wherein said LAN switch is o%§&$h@§e
to provide at |east sone power to at |east sone of said plurality es
via said comuni cation cabling, wherein the current limting circuitry is
operative to provide a second current [imt |evel which is not exceeded
for nore than a predeterm ned period of tinme; and wherein the LAN switch
al so conprises a power nanagenent and control unit operative to
interrogate at | east one node to which it is intended to transmt power
over theégggg%%gication cabling in order to determ ne whether the node's
characte allowit to receive power over the conmunication cabling.
2. Alocal area network conprising: a plurality of |ocal area network

nodes;  d. BANANWWIRE scitifd £HRNIMR 6RlocANrEAROR fRABNGAIchNBe SaindctBd Ubal ity
of nodes 48 sal d switch f.or I QV.I d[l ng q)elta conmu |ca% bon' m LAN swi t ch
bei ng op&far FYBTPRCHINY Ya %?I{%Flglgg? 100, Ol REN P 3] AiWifchn dhe Sl 5j ¢

pl ural i t gowprisiegies vi a sai d conmuni cation cabling, said LAN switch

conpri si ng: ef: G ' c i i : 3 i ks
cabl i ng %ﬁ bt COUther Shinciif dbhiithe” BPer Do RAVEpbabF ORI MinEhiRly |
|

Y% .
current P @%W%W%ﬁ?aé%‘%&cé@%@ he coupler circuitry and.

control ling cuutanlimited tivenitey c:hylet:thie t€ CHePdoRplet kiruitry w% cortidlllhgt &i@rent

comuni cat.j: ﬁ%bﬁ.” td-cucrent limting cireuitry being operative to
provi de gafll r%t_ cu’? chl&l&%ir%nf& _et§e e_co ' ?al g %aéj\i;‘gg’ exceeded, wherein the
current |initPHg ceirentinitipg icscwpe heingvapcragivp to pravidesa Siest snarerd Uimigdevel | i ni t

g ive 13 ‘Q’E igqi;%ioﬁ R0ér ExearRASHhéreh AR EAN@Mitdh RIHDERLGL I pRdideet 108t &fmd | ME,

6 nd wherein the LAN. switch alsO conprises ower
managene®? V&G a&%ﬁfﬁ&gl}leﬂﬁf»agdglﬁﬁl ‘%’\ﬁf@wf’sov@ﬁﬁl‘é??%&?%@a%“qa : one node to
which it is i whemtetietcorrentdivgiting cirpowgis opepativielte peaiiduns@ahd oarrambining i n
order todef&hith ('f)b%o‘f"@fée@&‘éd fgplfﬁo%qg%' épr§8§%§1ﬁﬁ%¥i§& LESm@ low it to receive

power over the muni cat1 Qn cahl 1 ng. i according to claim?2
wher ei n sai d paren el gwieh alse eomptises agowst mapagemenhand eantrel wgit
ci rcui tr ypstativd ol ihefrogdts iliedst Yne Aodeolviibis itiid Bifended @Y tein@ittpowet avdnile

oher ei , : ‘ : : / " '] 3
ci'rcut t r LOuhyFRAG ElLavlih i b & Attt in GRS R Rob iy £l 1 ai m
2 wher ei FeCRYS PoWERIVCD Hgtcommuaication ¢ablisg. one node

2. Alocal area network comprising:

a plurality of local area network nodes;

a LAN switch; and

communication cabling connecting said plurality of nodes to said switch for
providing data communication;

said LAN switch being operative to provide at least some power to at least some of
said plurality of nodes via said communication cabling, said LAN switch comprising;

coupler circuitry coupling power into the communication cabling substantially
without interfering with data communication; and

current limiting circuitry connected to the coupler circuitry -and. controlling current =~ -

. delivered by the coupler circuitry into the communication cabling, . . - :
- said current limiting circuitry being operative to provide ‘a first current Limit level
which is never exceeded, _ '
wherein the current limiting circuitry is operative to provide a second current -

limit level which is not exceeded for more than a predetermined period of time,
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i ncl udes neasuring the voltage across the conmuni cati on cabling connected
to a node which is being interrogated and determ ni ng whet her thﬁiﬂﬁpﬁm{ed
vol tage exceeds a predeterm ned threshold. 6. A local area network
according to claim5 wherein a node for which the neasured voltage exceeds
a predetermned threshold is marked as an external voltage fed node. 7. A
nmet hod whereby a LAN switch serves a plurality of |ocal area network nodes
whi ch are connected, for data comrunication, via conmunication cabling, to
said switch, the nethod conprising coupllng pomer into the connunlcatlon
cabl i ng substantla in conmuni cat

controlling curren %g}f\{:er\%nréﬁe %M lbt?gﬁ |?1°dn1§135% |H?‘%ert]ﬁ13nacg8 n?‘ﬁatl on
cabl i ng, cPritdl yaitrapeptise itel interregafe atsheaat wne eote ko mhich| igveintended bo fransmatver

exceeded po@td REO\hel dehnurSGEHBRA dca@oﬂﬁé el'ﬂt o}defn fo h@%ﬁﬁln@mvﬁahérs teOhogceeded
for nore han a fﬁg)elernlned wherejn said LAN swtch is

operativé& TrBCtﬁ?SHG Vot iq egaye p B%g? c%ma'ew@t@gw Wgne  of said
plurality of nodes via said connunlcatlon cabling, and wherein the LAN

swi t ch a|3s1@x ﬂeﬂ»&cﬁf( Qc%?éllﬁé toaélalhle?% 2 e}lﬂl&mfng Qi Hﬂ:r% Isc h{%éc‘?éh%%é 0
transmt power over cofmunt cation ca Ing 1n g determne whet her
t he nodecgmﬂﬁéﬁﬁwﬂﬁﬁWE@m%§H@MFEM/|t to receive power over the conmunication
cabling. 95 5 SEP 2006 8. A nethod for serving LAN nodes conpri sing:
providin ar.ea netwar. a LAN.sw tch,

Communi ot R S84 s Siseta el “DuPiin ST Cupeat psios GRLSrs S euRLl « on

f or provitli qeypldnciccugnnvia filteradifcoitry. sai d LAN switch being operative to
-Provide at | east some power to at |east sone of said plurality of nodes
wvia said_c ni cati on cabling; coupling power .into the conmunicati

cabl i ng éu%ﬁﬂ&m%w%@mms i el relmeﬁnt&apaat%r?ﬁﬁmee%meﬁogf'and
cont r ol | iimdudes micmdiringethie velage layro‘sdwalecmmhemmiohcwbhﬁg cblliﬁeeteﬂhe a node

conmuni C%Hl&lnls 889% Jﬂtgla'o%e{?%i H.ﬁld Qigte (Jng i en?r F e Sordd 9&& &t:edgevel

whi ch is never exc a secon evel |c % ot
exceeded Preseteppingd thieghold- pr edet er mi ned peri od of tlne, and wherein the LAN
swtch also interrogates at | east one node to which it is intended to
transmt over the communica cabl.ing i,n_order, to determ ne whether
e mode LA R Brvarls SEOTTASG A Rt et BRartia e meR KNG cat | on
cabl i ng. eSceeds apebacnansithsingd isonarked am 8, extehsad voloagp fedsnadg. connect i ng
current limting circuitry

7. A method whereby a LAN switch serves a plurality of local area network nodes which are
connected, for data communication, via communication cabling, to said switch, the method
comprising:

coupling power into the communication cabling substantlally without interfering
with data communication; and

controlling current delivered by the coupling step
into the communication cabling, including providing a first current limit level which is never
exceeded, and providing a second current limit level which is not exceeded for more than a
predetermined period of time;

-~ wherein said LAN switch-is operative to provide at least some power to at least some -
. .of said plurality of nodes via said communication cabling, =~ .

and wherein the LAN switch also interrogates at least one node to which it is
intended to transmit power over the communication cabling in order to determine whether
the node's characteristics allow it to receive power overthe communication cabling.
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performng said current controlling, to coupler circuitry performng said

power coupling, via filter circuitry. 10. A method according to glﬁq?ﬂmﬁ
al so conprising connecting current limting circuitry performng

current controlling, to coupler circuitry perform ng said power coupling,

via filter circuitry. 11. A nethod according to claim8 wherein the

I nterrogation of at | east one node includes neasuring the voltage across

t he conmuni cati on cabling connected to a node which is being interrogated
and determ ni ng whet her the neasured voltage exceeds a predeterm ned

threshol %& Jﬁﬂ@EQ%g%fQSQ&QEQ&%tO ¢l aim 1l wherein a node for which the

nmeasur ed voI age excee BYHHed threshold is marked as an
ext ernal volt 3@@1@1@]&1 plyepdity giglocal area network nodes, a LAN switch, and communication

cabling connecting said plurality of nodes to said switch for providing data communication,
said LAN switch being operative to provide at least some power to at least some of said
plurality of nodes via said communication cabling;

coupling power into the communication cabling substantially without interfering
with data communication; and

controlling current delivered by the coupler circuitry inio the communication
cabling, including providing a first current limit level which is never exceeded and a second
current limit level which is not exceeded for more than a predetermined period of time,

and wherein the LAN switch also interrogates at least one node to which it is
intended to transmit power over the communication cabling in order to determine whether
the node's characteristics allow it to receive power over the communication cabling.

9. A method according to claim 8, also comprising connecting current limiting circuitry
performing said current controlling, to coupler circuitry performing said power coupling, via
filter circuitry.

10. A method according to claim 7, also comprising connecting current limiting circuitry
performing said current controlling, to coupler circuitry performing said power coupling, via
filter circuitry,

11. A method according to claim 8 wherein the interrogation of at least one node includes
measuring the voltage across the communication cabling connected to a node which is being

interrogated and determining whether the measured voltage exceeds a predetermined
threshold.

12. A method according to claim 11 wherein a node for which the measured Voltage exceeds -
-a predetermined threshold is marked as an external voltage fed node. -
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