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System Device and Method of Expandi ng the Operati onal
Bandw dt h of a Communi cation Infrastructure
w@r@wss6Red erence to Rel ated Applications [ 001]PdHiIR005/001361
application clains priority of US Provisional Patent
Application, 60/636,856, filed Decenber 20, 2004; and
i s a SSendm/Daticoind Mdtasd oOExpsndied gt Opanltioasl Bawdwidth of
09/ 830, 015, entitled "System _Apparatus and Method for
Expandi ng t he Oper ad/Contmumisation nfkastraciure; yyni cat i on
Systent, filed July 20, 2001, as a National Phase
Application of International Patent Application
CPGELR ¢foddned 8d Reldted d pplicktdmwsuary 27, 2001, and
publ i shed April 25, 2002 as International Publication
[0 b BhisVVEPRAUABEH Iclaithl Gitiokity tofr WISCIPRbVIBIoRA]l Phtchy A{Slﬂfﬁation,
I nternational Patent | i cation PCT/1L0O000655, filed
6¢%636pet, filgd Q@@m,beaﬂ@fga%;ia@ﬁela anpppinggondgdartaef US Patent
.er-naty | ~1Rub] i .catd u . )
ARPGHAR oRE 1S, Pht G et TRk S Bapandyge the
Opeifaditoed CBandwitlihebf ae Cbmmainicatibh edydtend”, Tled |Jalkend] @001, as a
N[ Qgﬁ% The present invention generally relates to
al Bpasst ]a?lrlcgg}g@ ghinterpef Pejenrt Adp};dl’cam BCT/IL0100181, filed

j | 0 ' . _
R FebhEty 2 POk PiRied MEATET M0 S Efaliadh, Puffication
nmaberu WO02/B8949, f whichx anmtre, claimes miotiapl feorhelrestinaiiaal Patent
net wor k r f the Inventjon [003] bl e
ApgheRipe P RS 5T Ot BpEarh BeRiGes ferl 25, 2002 as
Irﬁirﬁé‘t?d_ Haf ?uﬂﬁ%ﬁ%ﬁ Her RRY0DG 35680 SARE 'd%%fo%ul\éb &)1 of which are
physical |an ased I nfrastructure of coaxlal ("coax"
incatposgedirereindyaefromoe mathenentfety.i ber - opti ¢ and coaxi al
cables (HFC). [004] CATV networks provide a direct
link froma transm ssion center, such as a head-end,
to. a ;‘(QI urality of subscribers at various renote
Fiekt ok Thoknveaffor as hones and busi nesses, which are
a | and..uni ddr ﬁﬁﬁl“ Ihe
[%gd{ﬂé%o& Err%%/ﬁ gggé:%ﬁrﬁﬁe(?f %égélgg%% tggsﬂ)bggrl e?csatléﬁas Sge(% and
miethods andnmore yartieflerdy,ed devicas dysteesihd mbthoths ndHakgantiing the

I f fi f
e qgagigzver {eﬂggécglf %ngg g?/b?(r)adtbgr?c{n cgmﬁlrug%gﬁclmn,eor %gigrg 1e? over a cable

television network.

Background of the Invention
[003] Cable television (CATV) is a form of broadcasting that transmits programs to
paying subscribers via a physical land based infrastructure of coaxial (“coax™) cables

or via a combination of fiber-optic and coaxial cables (HFC).

[004] CATV networks provide a direct link from a transmission center, such as a
head-end, to a plurality of subscribers at various remote locations, such as homes and
businesses, which are usually stationary and uniquely addressable. The head-end may
be connected to the subscribers via local hubs, commonly referred to as “nodes”,
which route the flow of data to and/or from a predeﬁned group of subscribers, e.g.,
hundreds of subscribers, in a defined geographical area, for example, a small

neighborhood or an apartment complex. The typical distances between the local nodes



10

15

20

25

30

hundreds of subscribers, in a defined geographica
area, for exanple, a small nei ghborhood or an

wapashesd conpl ex. The typical distances betvweeni2bes/ 001361
| ocal nodesand the subscrib2zrs are relatively short,

for exanple, up to a few thousand feet. Therefore, the
andoELGIbs@iHet aleeiclapelynsotes fandxtiple; upulose riewethousand feet.

comonly referred to as "last mle' co ni catian.
Thenefsle, B¢ SOMAGIESRION RAVETK dodas; fid, el ¢ ﬁ%ﬁefs Is"commonly
refli AL BYLE, Q0 PO B RuliOiATUNi cate over multi pl e

annel’s using various tormats, for exanple, anal og
/or. di gj far S A = ; icat

oS B Eavtoy oGt Yl GpRRRSD, i RO Runicate
oveRBRIAGl VInBEK istgS vatiels Asmats] deo examplenamdg aad@r digital

other multinmedia services, such Ekf ‘;G?t er nﬁi}{aiﬁﬁﬁ? P
formhts pes rypublineharaele TV] OOEFAIAS N M08 LNt ) format,

I nvol ved i n.maj L desi.fed, | i dat §hthaaughedi
PIOgigRE, i1 %%%Eﬁec?%%%%%rs ?’h?‘%ug}?eg %lor?‘%@%fg?i’ oagl of fiber oo

sePAbdsC Suchng I6tedt adcesa bdlgmhohy amd tloee. head- end to the
subscri bers of a CATV system In a conventional BG-C

[0‘?)8}8'%x T¥nsyssetembhe heatvandl isnepennatiges desirddhow of data
'ocal nodes via dedicated optical fibers, In the | ast

through suesiabrmondaators| ercBroyghde combiation efhEbgppptcy) and coaxial
ignal s receiyed, from ; - ' p. i :
Heorrohf e & U bEReREle pECAT) anSiEL VEPe Bkt
pradipld TeuseRey, thehkad ahd ietondeotetido rtheif@dl hoddshea dedicated
| ocal subscribers via coax cables. [007] The head- end. al
optieat fibersefr thel last mHs rAysiEMe sachelncal nofde sHuern iy g%‘tﬂg Fgnals
rovi din tent : ) el d hich b
BERH o §C A 5nd B co RROHAIR A TIUE oS, wiich may be
rdidlilatedtovien handint fraendye{Ri)ecinia, tubt comted Buthsdpéddenbscribers
[008] The downstream signals, which are limted to
videopgpdtlesd channel s within a standard frequency range

(band) of 48 MHz to 860 MHz (or, up to 1,000
[005¢ efihe yheartend disc @ Senteal chrnrpissieih fenish ot QPNEZCAbf(V system,

modul at ed. on .a _|igh , I Gstribut; th
PR APt o C Eso p aka el PinfiheRng) Suribung otter
ifofhRh; OP! bilhhg BEkthetioAtebpidito alistomavabtaibeat. t he

| ocal node detects the optical signals and converts

0t &5 RRRdisnehalhest Nirkiedd ® gaadratedocHaenels within a
[ng‘gmgtdg“{flﬁgésubfcr "bers, [009]1 I n the@rnz'ver se

shdzd tfrapendyhengo (zandp of 18 AV HadaeS 60eMElz /@5 uppisr 18AMMHzZ by

redcglgt y Er{tgorcri]ugele Stretching technology) are modulated on a light beam, e.g., at a

standard wavelength of 1550 nm, and sent to the local node via a fiber-optical cable.
An optical converter at the local node detects the optical signals and converts them

into corresponding electrical signals to be routed to the subscribers.

[009] In the reverse direction, the local optical node receives upstream data from all
the local subscribers in the last mile section. These are carried by RF electrical signals
at a standard frequency band of 5 MHz to 42 MHz, which does not overlap with the
downstream band. A converter in the local optical node converts the upstream data
into corresponding optical signals by modulating the data on an optical carrier beam,

e.g., at a wavelength of 1310 nm, to be transmitted back to the head-end.
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the | ocal subscribers in the last mle section. These
are carried by RF electrical signals at a standard
w0 e@guoerisy band of 5 MHz to 42 MHz, whi ch doesP@DIL2005/001361
overlap with the downstreamdband. A converter in the
| ocal optical node converts the upstreamdata into

[ @00 Q&meh@htnn@ﬂ Gt moik systegm amuwnamdw Ri-1gs thex ekbles, which
a_wavel engt h of

0 opLical carrier
foesy 1 H‘Fﬁﬁttyooé éerWer?Qﬁf"i“tctt kel R o (O AT v@oq?@qnswn
r
SPSE Lokl LSy RuaL b i} O lShicos )
Is edditibh,ymemn pmst\ediea@s v vetiersetybss mbprbeckd iyl teppihg fiem the

ext ensi f|er and, if cessary, brid e trunk
A P oS HhbgeSt e Bt WRpILfrt s (I PAHLS deffods may be
d@sﬁ'@iefd' RANequERDY (RASHIYRs G8Y 116 eRfroknt F\Et%s&lfﬁert ellfb%étuﬂﬁysvﬂﬁ that

aﬁ tapping fromthe nmain coaxial line in between
sngn@ls peated tnpibsériterscloFdrds eheph)ssh Melecbadlom és onayr here of the

ned to egualize the en iffe
Q5 I Es Say Py Bl Bie Bt e aichalilioodiedite selrcabers durther
awePH6H Bensdebofdke Hovikde | ocal node and/or to one or
nmore of the active devices may be attenuated nore than
[(5019]7?15 Sofldriioaiie st L&?% dﬂf {Iec' deVict Nah RAY: a ShQM éljaﬁp of
node or active devices I n conventlona
sehpetiears, usalip ypass Bvaibdetiers danirée edblas duwink zglpmﬂatamhmed

SHEPES (v G a Er RN B RL A EL) GRS b SghecribBygnd. The
dfo%%‘b[& e S GRRL S @fﬁ"&vnpﬁénﬁﬁﬁor?gar&#ﬁ%tewﬁéﬁrﬂh@ %Baﬁadcab1es

drop cables are flexible and er 1n attenuation
thet feedethe pesdivaodesidrs. Thakicadrelnbf esmirvaty feddonkiel drop cables

B 6 SRS AR My

piirenbashéh ehel PRSIk AABORFBUSDL) %nﬂ'fﬁﬁ%%éche basm quality

perfornmance, then the interrmediate quality
RBnzp fephis ALl drep saless ugerhlin tthe REBIBOY carbl esually |codn¢;qncd using
8 d i ndustry are usually connected
St‘é@%‘g 1; %dgrlgnatcg%type" connectors. Summary of Sone
Denonstrative Enbodi nents of the Invention [0012] Sone
denonstrative enbodi nents of the present invention may
i nclude an inproved "last mle" segnent of a
comuni cati on system such as a Cabl e Tel evi sion
(CATV) system in addition or instead of existing |ast
mle segments. [0013] Devices, systens and/or nethods
according to sone denonstrative enbodi nents of the
i nvention may expand the operational bandw dth of a
CATV
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system for the downstream and/or upstream pat hs,

e.g., by 2 G4z or nore (an i nprovenent of nore than
wQeewespared to the limted ranges of convene@DOR005/001361

downstream and upstream sighal s). This may enable

conmuni cation over nultiple channels at exceptionally

Syimpnagaef=Same Pemonsirative Bmbodimenfs of the Iyedtigmbi t s per

. [0014 ditionall S enbodi.nent.s of the
BEGEimsh g spRis B &Bmats PO GERET iPemtpe Mavediglude an
HeNRA8S RSt Bfle™ sHpsicheaM crihanighii systead) shdlpds 4 Oble Television

"upstreant throughput may be as high as the :

(€4dWn syvtemnin additivagh astead of existngriastomile segmantbodi ment s

of the invention may provide this expanded bandw dth

[40 13h devicemnmysieinsi ragpdipnalmdatygdsaredepaing ciol aome Wentumstrative

BRI P ieC eBicr Bl S oo e A KRG of a CATV
sPRORAES 1h8 AANRkkeh M RGesySham Aol g 2 r‘?;’lg%fdggfﬂore (an

.I'n some enbodi nents, e.g., using the coaxial
igprovemerfedi sose dima PR |cpmpdredi ethedimiad sarigag of ashventional

L LN S X LR TR

chaeR Rt atdepfiiliyteseith aeh Plisdi@statdl £.8., @P R abas b&econd.
bet ween nodes and subscribers, for exanple, using a

Lo ; ‘ . .
[@b@@rjﬁAdﬁkﬁ%ﬂﬁ%&r{eﬂémﬁ&ﬁﬁl@ﬁrﬂs Jrahe eflﬁé\nﬁ ﬁay?geg{c}? ?Silnnmngetncal

roadband signals, e.g., 'In para
date clsdnstoarigal exppssiem ofwhpstetam't Heotghpat sodathaalths y'apeream"

TR TR ——

e@BEAfARNDLS BE inRentiddy eyl QRovidd thRastpHR8E WhathiRh without
exi sting Consuner Prem sés Equi pment (CPE), for

CERPIOPHENS eqyaAity.ngnde partigplany x s4thoWT Belvemaly/ drteivbpléres , and/or

. c QU 0 erate "as is', e.g., for .
B M Aol B i GRb BishTah el taiogrsin el
with dhosyserp andRdntuntiad A Bsns bAbaditentEN € g 6kink thdc SRzl cables,
may be uni nfl uenced by the parallel [ ocal _frber
aggiyeidesicessapsh ragsivg deaess o exising laptimile ColV imfrastretitungs.y |
nmet hods and/ or devi ces according to sone enbodi nents
(G951 Heme nigmonstotivaemtodinentd efrthetiedersitonaniredive edsuppkmental

o R St S B e scrivers,
forekiaples utifgla HBY fIRGWpkiEallHSekSBal nahAarSt&RIHE broadband
.and/or proprietary CPE and/or head-end

sigefls, phentin [fecellE] Wit e dixifging dosa nevagimhsystematviheeein the local
GIBE TRy Touktl G0N Beet Bmalf frpnloi S B e

[O%)Yg]t Xcr:rc]:ovrdetng 1§ Some embodiments of the invention, at least some of the existing
Consumer Premises Equipment (CPE), for example, existing Set Top Boxes (STBs)
and/or Modems, may continue to operate "as is", e.g., for transmitting and/or
receiving conventional signals and/or expanded broadband signals. The existing CPE
may be uninfluenced by the parallel local fiber optical system of the present
invention. Accordingly, methods and/or devices according to some embodiments of
the invention may be implemented at a reduced cost and/or complexity compared to
conventional technologies for extension of bandwidth over CATV networks that may

require the use of non-standard and/or proprietary CPE and/or head-end equipment.
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expanded frequency band, for exanple, a coaxial system

enpl oyi ng suitable frequency up-conversi on and/ or
waloameseer si on schenes, also referred to as BIDOKR005/001361

Division Multiplexing ("BDW), e.g., as described in

U S. Patent Application 10/869,578, filed June 16,

[Q004 ,Acentding &d stre \BeteinatativoelebodimantSAdiVihNeihwetioh, the local

ST BTGB MOk ebri-OP GO A Gae SuBel FYiat with an

I Cc 0) P
Bt dahiRichcy, PR BB Pk, IEIRE Shicnf UpiBSigk suitable
franeny uﬂscmnivctatomcamdlbtlmm, @iFersionl steres; utsoyreR%red 20@8 Block

ISt BUPIBEUE CEBRYIA i BEA ISP ST TBUF O R gsgRlication

1@%9%@' iRl odnd Uk Y200k, AR0R 48 WricBAHY N%aé '1198 MNOTV Network”

2005/°0155082 (Reference 3), the entire disclosures of
(Beferappe Wi Buropgaml Pagertt i /pricatien D%ﬂ@%,r faled d uh@ 18j 200y entitled

P RTERES NodR o s Ty Neolort S ud BiiiShe HRRRRhA £ b o Bp

Fu@ﬁ@dﬂoﬁl bey 0619168 FRERFACHIY; Omwbpdinn&mss Pitedth & pplication
invention may be installed in parallel with existin

1&&4)1;9&5 §led tlenvaripiSe REAL. ‘mﬁlﬂB@)MDB'\HCrE, g S ENbANY METHOD

bandvvl dlpﬂ%bﬁg%?le :u Wcﬁ?viﬁgos[?ﬁvﬁg%sy LA CVQPEBAND

CRTRIBETION INE T WOR KIoWis d}i@ﬁﬁheﬂl’lﬁﬂ;@ 14 UREIsr @aUS \Eibhcatlon No.
bandw dt h may be expanded by DWM and/or Dense

260%/0§3 982 Nire eurwé)é)néie(@mwwﬁl@@km% 06 §lleaf, Whicly appligations are
u@&%&%&@g}ﬁf Bfebenck O rr%&mf'esqﬁ n%&rﬂ?etr é{ﬁaans%rfl of the

he 1 nvention expansi‘on

fbquary rbaadnof e Jotalugystere dor tekﬁﬂ;slﬁ} ’Sﬁllml tibesl vhiikishecodding to
CATV. syste Usin relatlvelylovv-cost opti.cal
cBPaA ph ey é“‘1‘38 o na@@t Pe dpstalag énnp Wity epigting coaxial

or I
g%streg%ms?llg%“’a S to. e WM %ﬂe&l oca Bfe‘é ﬁgﬁr@%%n of
sgmsteain badwidthr pi arrellatg/hly Imzamoait mdda/amllgngt hltematively, the

%% be re oduced bybaq%wlétével Mggiﬁ%/lb?@/m Dense

Wé@@wﬁﬁﬁf’ﬁuﬁfplé Y%@Wﬁ@&hﬁ%’g@é@ BYL BS areSer@wn in the art.

corresponding to e red and green spéctruns, may be

[mg ShRk dRRLEEATAhAANARE LA it EIREChHEY Bh¥ite blodnd®n of
ocal system

downstream and/or upstream transmission bandwidths of CATV systems, using

relatively low-cost optical elements in the local optical system. This may be achieved,
for example, by modulating downstream and/or upstream signals to be used by the
local optical system on a carrier light beam at a wavelength that may be reproduced
by relatively simple optical devices. For example, in some embodiments, visible light
beams of two different wavelengths, e.g., corresponding to the red and green
spectrums, may be used for upstream and downstream, respectively, in the local

system.

[0019] According to some demonstrative embodiments of the invention, the local
upstream and/or downstream wavelengths may be different from the downstream and
upstream wavelengths (e.g., of 1550 nm and 1310 nm, respectively) used for

communication between the head-end and the local nodes.
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[0019] According to sone denonstrative enbodi nents of
the invention, the |ocal upstream and/or downstream

worwelertgs hs may be different fromthe downst r BERII20ES/001361

upstream wavel engths (e.g.,6of 1550 nm and 1310 nm
respectively) used for conmmunication between the
[0028¢ Aenordanptct bené dembonstratiers .ui@dihents obrthié myventios cexpanded

d t f t
SBStepL it SorE P G ERL KU S g el et BEFat gpmertd
irth 8otr@GBhdiRe e RN ﬁgﬁbﬂ@ rilfich inﬁ% Shen Qe ﬁﬁﬁ%ﬂ@&ted electrically
el ectrical signals, en be further

toastaaduddaotietth ta bt qupt@cbmaﬂwstsah@mbdrsbamdw Ibcal qoexigbsystem.
r out to the.su rlbe vi.a the | oc
BB Rasin A8 TR RSReRE PR Rl ot fpspioode and
cOB)rtee e bReirREl aneﬂshﬁ d fElar sk AR baGMAEE, 8 theitcBnverted
el ectrical signals in a standard upstream bandwi dt h,

irde goxrprmandiog wpticd ¢ignatsgo d’@rsﬁéfsl?ﬁ@hdp itlep b?ﬂdr@dl Thiscphestrical-to-
étl? eag t%lr:l(? %gflca? 3§ lé elciglac%pgon gl%fjc} Fruay bF gneisf'o za]ntable converters
aCheRaS o aﬁ%r bethedbé rnﬁ&@l &2y, aetotdiht €o ﬁ@qu@fcyefpsooatfersmn
the head-end and/or at the local node, ., accordi ng

a@dz{mr ASHUEARNPIUN SAEYEF S GFe ﬁ‘?ﬁﬁﬂb@d wo@%albm%& eeenegs 1, 2 and/or

ot apos, Rar BRI OF AF pHRELR Lbioh (PREREEY b 1 in

patBdewith It}m/emnngmoamiai ciblespynayebd ased tb Ropanalidatd thal dxPanded
t he existing coa cabl es, may be used to
b@mfgﬁlﬁ b&&tf@r&tﬁ%@%ﬁ%@?@w@ﬁ R et veen ¢ he
subscribers and the | ocal node. [0021] According t
[¥Bhb Ageordingt foaseme dém@@ﬁra@ﬁmeénh@ﬁlmwés |0ﬁ¢bﬁt1nmuon,hﬁne local
I | agda
of 58 BB 58 SHSHET YL ShgE, RARHAE Uy SRR may b
iswdle) for déxanipis, alnl Sdralidl thith ke passivey elegleattest sheofochih€oaxial
| ocal coaxial system [0022] According to sone
syEdnstrati ve embodi ments of the invention, the
optical adapter may include an optical connector to
[9BR] é&wr;hngotnrﬁ@@te dmor&ttatp‘tee@mb@f wients|afohe imyentien, the optical
and | ea aone rfa The rf
o 5e3i e PR b ARG Qe GBRey el R i BB e P the oca
oftid fiBEy; @Rl dt dbast @né dflefadd. e CiRYa6O MYBT frRTude 06O AYE kécond
a_ downstream optical signal received via the optical
radgnfre¢usnen cprtcstoas aad aripiigaldevadioriegmeradtaveiteadasnayert a

a3lRRe Bodi LGNS IOM05 HEAMALEWENRRAMD TN cndea

exer 0 rOU
dé-hestexinendediamenst sigadhis iagratended downstream frequency band. The

optical connector may also include triplexer to route the extended downstream signal

to the first radio-frequency connector; to route a legacy downstream radio-frequency
signal in a legacy frequency band from the second radio-frequency connector to the
first radio-frequency connector; and/or to route a legacy upstream radio-frequency
signal in the legacy frequency band from the first radio-frequency connector to the
second radio-frequency connector. The triplexer may include, for example, a three or

four section filter.

[0023] According to some demonstrative embodiments of the invention, the interface
may also include a radio-frequency to optical converter to convert an extended

upstream radio-frequency signal in an extended upstream frequency band into an
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to the first radi o-frequency connector; to route a
| egacy downstream radi o-frequency signal in a | egacy

wo e@wguersyy band from the second radi o-frequencRCT/IL2005/001361
connector to the first radi ©-frequency connector;
and/or to route a | egacy upstream radi o-frequency
upsgeemh optical lignhleThe stiplé:eg g alsohzndld toabutk Rige &xtémded upstream
radi o-frequency connector to the second )
sigial dtomp dbg) dety radimieeUsBEY CcPRREYRT 81 Bike Fadigritenwicridie, optical
doQberfxanpl e, a three or four section filter. [0023]
chordi ng to sone denonstrative enbodi nents of the

' Nt | . the interface nmay alsq.inclu a . .
DEAAGBRRLRE s SRty svBRPS: BF BisTiparatiopy the optia
adyprendey indhaler@adr haé arériRes R Bess baBadinicRtsathe optical adapter

ext ended upstream frequency band i nto anupstream

gt aleeyimcdy: optigab splitfgsicembineriy splitsthe idewasiream optical signal
ALY %)p &t SRAsd d%ﬁ%&e‘?ﬁiﬂ%@%&a{o&f :frgc':?f %‘hg:w&eoln (r9§3/ tnln%re optical

radi o- frequency connecto er

doptosieem signylertd glic optaP4d raes-Gegengy tcOn&@¥es of the two or more
.denonstrative enbodi nents of the invention, the

iyptiRces reaRpeEvely: Matq AisPch dwo ReReE UpBFeRm Aptieal signsls repived
. > |
AR (SO AP M aack b APLpAAL BHRBLEL T2 L The
tical si ly. | t . opti cal .
A B Ea MeBRE R B e Tty b e dised in
cogonaionerith ai Witkbsnd Subdieb&@ThictRbe Unit @b Yefch@44E RS ¥n XTB)

converters of the two or_nore interfaces,
a dgpberiber pnd.ang- 16 desarbed in Rsfaenaes e andor Beamebling use of
SRR Err LR RS S A ARl B B pion. T

niigneoEte &ony theestbadibepnitandafd CAGV dwant icQni SNyl e 1edViHz
in conjunction wth a Wdeband Subscriber Interface

dojpstrees €842 MFzelp '8 NEHRAORTEY M)t Westrsams cidbayovide the
o i.hedq.n:
B e BBS RO o iR BBRES pP A Gfsogaum frequency
raggas, priech mag deredhvgtetido trf)@ed:tM&nw;jmnges'lc;\IXiiel;}\l/iKgEe feyicy upstream
receive fromthe bscri bers s r ata, e.g.,
o G EAR OB R OB b b K 01920 M (@Rénded
ISR mMUBR B8 be %ﬁvﬁ{é&\éﬂod@ 1501% 85PARLL qlawedcgvnstﬂéw legacy

nmul ti pl exed, data in higher downstream and upstream
béurds cpmdne V2268 nige37500MMIdh expynded wotreant leeohdt may elspectivevied to

DEIED Miar b %5 83 SRR IR 650 300 “oxpanded

[0026] It will be appreciated that this aspect of the invention is not limited to any
specific expanded frequency ranges, and that any other desired ranges may also be
suitable for use in conjunction with embodiments of the invention; for example, some
embodiments of the invention may use a 1100-1900 MHz expanded downstream

range and/or a 2100-2900 MHz expanded upstream range.
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downst ream band nay be converted to a 160 to 860 MHz

new downstream | egacy band, and a 2250 to 2750 M
we@xpaneses upst ream band nmay be converted to nuPeT/pl2e65/001361

of 5-42 MHz (or 10 to 85 M#) in the upstream band.

[0026] It will be appreciated that this aspect of the
BriefResctiption ©f tioe Drawinged t o any specific expanded

frequency ranges, and that any other desired ranges

may al so be suitable for use in conjunction with
[o@@ﬂoﬁwﬁﬂﬁ &t Hhatleh @edaRUENS ©B;infedtiopXamattRulaslgn®inted out and

enbodi nents of the 1nvention may use a 1100-1900 MHz
digtinedyoeaintedwins thee aondluding neifiproef dho sperifieasignyae invention,

expanded, upstream.range, Brj I Lt on : :
nBF R A P02 A BTt L B kel ar SR Beddelfyith objects
fehti¥@hH QBvArSadRa tidréos] @b} Begp bk nhdddstood baneferthsd forthe Fyllowing

clainmed in the concluding portion of the |, i
detziledidesertption vhemead; Wifle Fei agpomupael AAWINgs iy wWhich; o

organi zation and met hod of operation, together with |
[00D§]ekigs | if eatchemsatiafthstatiom pgg dwbrideméistl-coguipl sempupication

understood by reference 1o the.follow Is S
SRS TR PO A FERiea R S e el SR ison

whi ch: [0028] _Fig. Is a.schematic.ill us ti,on of .a
(0GB sk AP B PG TICERE e /88 Dirbselcor By Box

eql i saRedi SordhndeN®itRr ®28NHemonstrative

((?(%?%/)Z%g?oa%; gt[%%ét% ’Fly(%g ZA@é%%BO are schematic
erhbddisentaof drdnwdntiand-t ap Optical Gathering Box (OGB)

and an 8-tap OGB, respectively, in accordance with
[0BQOEF@emNaid 3B ate seHehomic ibntratiafs dflel-tapv@GBiaoerding to some

[0030] Figs. 3A and 3B, are schematic illustrations of
demepsiragvasebosimenta iplied 11 Bk TERBRTHS: $Y !y goniigurations;

enbodi ments installed in two, resaect ive, service .
[093hf FigudAtis errshethgaiustratipn of gnj QUGB eqsiighssiips according to one

illustrati f ' ti di t
ol e R e Al 2 oot oo 1 0832, Hi'e.

4B js. hematic illustrati f OGB_conf | ]
[962bFie HE o8 axBTHEIC LIBALTT AF 20 OGT, Soriaheiay aggadfle o
aﬁdﬁ‘{é%ra(e{n%ﬂ%triﬁ%%ﬁﬂboﬂn%nt Seihs ivenghigmatic illustration

of a triplexer according to sone denpnstrative

Jrent & of LV eptdQBon [ 0034] triblder BadeSrdtg t
[@@Egﬁi&“g ?SI %ussfg?%?%t%nqg?ét%%%n pgﬁ\)/er m dulere cicrrcuigt r;c/) Some
da@aegtdiingerhbodiments of the invention;

[0034] Fig. 6 is a schematic illustration of OGB power module circuitry according to

some demonstrative embodiments of the invention;

[0035] Fig. 7 is a schematic illustration of an OGB optical splitter according to some

demonstrative embodiments of the invention;

[0036] Fig. 8A is a schematic illustratibn of an Optical Set Top Box (OSTB)

according to some demonstrative embodiments of the invention; and

[0037] Fig. 8B is a schematic illustration of OSTB circuitry that may be used in the
optical set top box of Fig. 8A.

[0038] It will be appreciated that for simplicity and clarity of illustration, elements

shown in the drawings have not necessarily been drawn accurately or to scale. For



some denonstrative enbodi mrents of the invention;
[0035] Fig. 7 is a schematic illustration of an OGB

W pibo6d78epl itter according to sone denonst rat POBIL2005/001361
enbodi nents of the inventioh; [0036] Fig. 8Ais a
schematic illustration of an Optical Set Top Box
«x@NPR) tlecdiordsions éfzosrraf thteetomstts aidy\te ceapeditedrlgivefto other
Hhe in¥ention; and [%g??} Fig. 8Bis a schematic
SIPTRERIR FOR GLRRY O SexsTE Rvsiceh $ypansals theydasen ppe dungiiopplblock

pLj S p | 8] N

‘gp%l? fé}%%lté\t eg Sl Q{s)rulgrzlr% ?%i% rJﬁ’g%%él rg%‘eitr?ﬂye o#‘mg&als may be
repdatest patongnthe efiremings stos halicatd otlespoddayy oy ankiageusnelements.

ecessari | en.drawn .accurately or to scale,. . .
e REnprad of B HAdka AGHaRS e dotieiRis o be apehioed intaayingle
fafctraggerated relative to other elenents for clarity
or several physical conmponents included in one
functional block or elenment. Further, where considered
appropriate, reference nunerals may be repeated anong
the drawi ngs to indicate correspondi ng or anal ogous
el enents. Mreover, sone of the bl ocks depicted in the
drawi ngs may be conbined into a single
function.Detail ed Description of Sone Denonstrative
Enbodi nents of the Invention [0039] In the follow ng
detai |l ed description, numerous specific details are
set forth in order to provide a thorough understanding
of the invention. However, it will be understood by
those of ordinary skill in the art that the present
i nvention may be practiced without these specific
details. In other instances, well-known nethods,
procedures, conponents and circuits may not have been
described in detail so as not to obscure the present
i nvention. [0040] Unl ess specifically stated
ot herw se, as apparent fromthe foll ow ng di scussi ons,
it is appreciated that throughout the specification
di scussions utilizing terns such as "processing,"
"“conputing,” "calculating," "determining," or the
like, refer to the action and/or processes of a
conmputer or conputing system or simlar electronic
conputi ng device, that mani pul ate and/or transform
data represented as physical, such as el ectronic,
quantities within the conmputing system s registers
and/or nmenories into other data simlarly represented
as physical quantities within the
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conmputing systems nenories, registers or other such
i nformati on storage, transm ssion or display devices.

WO pooadeli7sé on, the term"plurality” may be usedPCT/IL2005/001361
t hroughout the specificatidf to describe two or nore
conponents, devices, elenents, paraneters and the

Dletalggd Degoription/af Seme Depwmstnativedinnontiments of ¢hé bezntion
expandi ng the effective bandw dth of conventi onal
Cabl e Tel evision (CATV) networks beyond the linmted

[003npEStheffolenivne Heiadb@ HesdBipnst, rtaibraitpblft HERIR are set forth in
signals, e.g., by 200 percent or nore, are described

ojdgt t frEp AR dsthproughaderstangingaef dbe dnveptien.i Howkesgeit will be
i cati J f dwi.dt h be_ .
godsetionse SGERRTECN o SEOAKAL BB R aoy o

pastiosd| Withsutnehesd apifie defatigeni $thedligstandehewktRkhoWh! @ethods,
HFC or ot her CATV

coaxi al portion of an existin ) i
DPIOEEAMEF I compoments a4l aess Mﬁﬁgtha&@ beaa dasprehpdniaisletailogo as not
tol B Y ]£g£hﬂﬁéﬁﬁ&ped herein, the term"w de

” ;

requency band™ nmay refer to an exenplary frequency

.a.. 1. 3000 . the t "ext d t .
BEGRss o thn, PR cFirebe, Sk Rpy R poi e
dibansiont, 225 appé&aiiizhatt fhtoucBbW theXdpeaidesicloamsistie A utilizing

frequency band” may refer to an exenplary frequency

2% &C

teanh qulY 23 ocessinaieompEng.dr waleileagsy “destnising” or the like,

. ¥ 0 xenpl ary..freqguency . .
o AP KRR P EEL LR SITLARL Y SR i
elemid ceapufiige derdos thiramenipiBse bed/er trh@sfédh data represented as
exenpl aryfrequency band of 54-860MHz; and the term

physig, éych: FScRERAIORIF, Bugiditicrjthinethe computing exstemp b aggjsters and/or

oGRS 6 SoFEONE MY SE it bk g
commppoicig nBpdtemtf rhéreoriety ervgistars  bhestherexsaol| Aifyrmation storage,

frequency bands . be replaced with any ot her
TG Ohi G 8 GRTIERoyinb AR Lo ienHER SR BEFay be used
thfFRAYRNRY shatbatiBX k& BELHLE @wg%& g%ﬁpcsﬁlgeﬁ@%c ¥ie P20 elements,
and, leg m

| egacy downstream frequency aty upstrea
parammefarsrany thealite. and/ or any desired frequency band. For

exanpl e, the systens, devices and/or nethods of sone
[O64tjodani®stsystefns] fethbiy emt denicaseyr Bepaadaptiedeffadtive bahd®idth

frequency band of between 5MHz and npre than 3000MHz,
ofecqgventigggbaaple helayisiond (it peturks beyogd thodivmized ranges of

co[nggﬁgnﬁfﬂgwns]tre herRL éﬁ%lah%’siio{lélyséﬁ.atb?SZ(ﬁ) Béﬁ@éﬂtdor more, are
opti cal - coaxi al communi cat’i off syst&m

described in References 1, 2 and/or 3. As described in these applications, the
expansion of bandwidth may be achieved by introducing new active electronic
devices, as well as new passive elements, along the last-mile coaxial portion of an

existing HFC or other CATV network.

[0042] In some demonstrative embodiments of the invention described herein, the
term “wide frequency band” may refer to an exemplary frequency band of, e.g., 5-
3000MHz; the term “extended upstream frequency band” may refer to an exemplary
frequency band of 2250-2750MHz; the term “extended downstream frequency band”
may refer to an exemplary frequency band of 1250-1950MHz; the term “legacy
upstream frequency band” may refer to an exemplary frequency band of 5-42MHz or

5-60MHz; the term “legacy downstream frequency band” may refer to an exemplary
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according to sonme denonstrative enbodi nents of the
present invention, show ng the signal flow throughout

W0 bwedywsem |[0044] According to sonme denonst rBET/H2005/001361
enbodi nents of the inventiadn, system 100 may include a
head-unit 102 able to communicate with a node 104 via
fiegténsaibahd bEH4- 860 Hze any the dgrmi ‘Yegavyirequenayrand? may refer to an

Downst ' I | at ed i er. |ight
BOARTRAG A E TRVL LR VB2 o EtaiorE 67 isEriAra Y those
sRiléd Ohhee Sy thable offyt ebehdlientdnét S IfvRAfdS| BB Sxemplary

may be nodul ated on a carrier |ight beam havin

fingvericgniganids ongy fberreplegedivath Pnw phem %ﬁtabhywaehgﬁguency band,
ShIE0 e SRRy R BlehRA%a PR EBTIHEP WY, tegacy

on, e.¢., as IS Known

db@RisteRRY Gletihdigy i s lldgagimgﬁfeiaﬁ'ﬁ fregugag and e ed/ve dny idasired
fibers 106 into | egacy downstream RF signals for
fregaensiti Bandonfen sxamplsaxinal sysiepse devisas) andier, mailpdsr of some

. iy ¢ . ) :

e TR i

SN s B 6tetthary 3 @ONHES sg. JORMOMIDL 464/ 0Aa tepady begnd o 5 000MHz.
denonstrative enbodi nents of the invention, system 100

[003] FiSQ dcRGhaARIIP MBustiatelBIHEbidRBtidalLokbaldorihlbdtRn system
| egacy downstream signals received fromnode 104 via

agevaing 10 serpe der@onsirative empedimen{ssefiibe prasentsipverdiony ghoviag the
rovi de..node 1 vig coax 110 with | egacy upstream
S]:gingln ?‘gﬂfr%%%o\l}g%efs?’%e one or nore subscribers, e.g.,
Ls, known in the art. [0047 cor di to .
(b Rt P e o isoa SRR o Svepion. system 100
nSVRSLAE 8 MeA AR 0P Bl 8 AT @GS witYa hd¥e! UA8yiaRptical fibers

expanded bandw dth enabl ed by bl ock di vi sion )
106 ¢.&.pheisi kngwneinghe adsDdwosirdahesighals Apyerdngdyateden a carrier

ndi B. Additionally.or alternat.,ye| expanded .
GRRFRE daRingntss V<Rt LE fon Heb P -k of $B9 "B suitable
Wi aldn @R 032 RR6aN QHRakGAayBY mbaulaehiog\echriiyr 1MW LBLRH having a
DWDM t echnol'ogi es as are known in the art. [0048]

waeelsnghng fooearmnds T dnmer aapiother seitable wavelength.
i nvention, node 104 nmay include an Optical Hub (OHUB)
[Q®tE] Nolde d 04 meay incloHedey suitabthudonfignraliod, @l es tsdndemdntthe art,

expanded downstream data optically received via fibers
£ BOMEHIPS GORBITTAR VK SRR ABETEhGE Lk dRPaiBh ooy
dbiveSiteaRERM Qfnads YWrd@arRARAWNNIR Bboatidl ichBle (coax) 110, and/or for
converting legacy upstream RF signals received via coax 110 into optical signals

suitable for transmission via fibers 106.

[0046] According to some demonstrative embodiments of the invention, system 100
may also include one or more taps 132 to distribute legacy downstream signals
received from node 104 via coax 110 to one or more users (subscribers), and/or to
provide node 104 via coax 110 with legacy upstream signals received from one or

more subscribers, e.g., as is known in the art.

[0047] According to demonstrative embodiments of the invention, the downstream
and/or upstream signals may include an expanded bandwidth enabled by block
division multiplexing, e.g., as described in Appendix A and Appendix B. Additionally

or alternatively, expanded downstream and/or upstream bandwidth between head-end
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wavel ength, e.g., corresponding to a red spectrum to
be sent to the subscribers via a |ocal fiber-optical
we2awbe67788. OHUB 107 may al so i ncl ude a denoduPGt/or20ds1091361
able to detect expanded upsi2ream data nodul ated on a
i ght beam of a second wavel ength, e.g., corresponding
1@oaal godm 04 ot baishiopsd DM sadby SIVDM trabealogies a are
fiber 108, and to denodul ate the received expanded
knoya nd filat a int o expanded upstreamdata in a

standard_| egacy format which_.may be.transfecrred aver
[P loAecordips tRoARRORSH ey CPRdTIeRS| e PR, foRe. 1 Ogmay
. Lcal r e [ akble t
P58 0 S15 (RS 302 AEH MR budiareEpsaland o o
deret ekpaded downstoehm dataroplitdlly waedied viaofibhesrd 86 zndoto madylate

the |ight beam of the seco vel engt h..recei yed, from
top{ P ddadOTIRER) CHa b fr LEADEE B erdorendRid &g first
wh%léﬁ@,acr.é  {pRspdiiBngd VERID QRctidnNQlbd defit i thets@bidhi®ers via a

specitic dennns?ratlve wavel engt hs descri bed above,
loealdfiher-optica ablg le8nOWAIR: [ @hyakiglsodneludh ademagulatandd 4 able to

sui t abl e vel engt.-hs may .be.,used..t.0 .carry.t | oc
O B SRR ST PR o £ PP b FeesiPgtenet
e.50 c6HRPELIRE LS 2 OfechiPedtiieEptiontly fdokiBed Qi 168 fibiee |1 08leand to
any suitablé configuration, e.qg., as described in .
dereddmiase dles reteiand| esparzled [upeizgm %@Tédn’@i ¢ipapded upstream data in a

d t ti i f . .
St Re o A R Mo Rt iy Bk 9D (S¥Rd B b also
nGRIdB ok BearReIX e (AGBSIplexk3Q12 & SdcBvtlyvetyfet tahshiefiber 108

eXﬁanded upstream and/ or expanded, downst rgaim dat a
theolightobsasnef dhe e vayBlsagihbiereved 4196 dapdylpigerl1iggnd/or to

d t t i
AR AR AR HAR Bland QIR LEAN DAcRnbtifrebBod oAy 108. T
wilB¥e F@r@ﬁigl?-@ Gzlh@)_érsﬁﬂs blﬁﬂﬁi infthé f&ft tA4D Bhet ilm:vaugjm 8 lmo'lobmitcéto the
co er , . | C nma ave 0 exa e ver ow
SPeaK demaBREHIEOTAVIRENS Ry oRABPYes naTd St B SV slgnaths,
aff pRE 4y WDSiabc Sattiddfhs Sl beMBINYNSEGS 08l upstream

aeodadinigedm optica sitaabrstarding e embbdidientsrifshoinveigon. OHUB
I nvention, OGB 130 may.incl.ude at |east qnejnterface

1 e inekyds #08) HICIFICPETEHRROS Eort ERaBRrBRIEHEYeS 1 dndior

sconnectors. The first connector may be coupled to a
subscriber, and/or the second connector nmay be coupl ed

[(}Ogr9j %@colrgi%g tg'&mongﬁatﬂ%s&%&ﬁﬂeﬁtg o@%@ﬁﬂveﬂi&ﬂ system 100 may

include one or more optical adapters (“Optical Gathering Boxes (OGBs)”) 130 to
selectively transfer expanded upstream and/or expanded downstream data to/from one
or more subscribers via local fiber 108; and upstream and/or downstream data via tap

132 and coax 110, as described in detail below.

[0050] OGB 130 may be connected to local fiber 108 through an optical coupler 131,
which may have, for example, very low pass attenuation. This may enable serially
connecting a large number of OGBs 130, e.g. one hundred OGBs, with relatively low
optical path loss.

[0051] According to some demonstrative embodiments of the invention, OGB 130

may include at least one interface, which may include first and second radio-
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reference to Figs. 2A-3B. [0052] According to sone

dermonstrative embodi nents of the invention, OGB 130
worag6abe6 | ncl ude an optical to radio-frequencRCT/IL2005/001361

converter to convert a dowistream optical signal

recei ved via coupler 131 into an extended downstream
fréqaehey tormguierc Ths fignabnastarma be polirdeditowh stbserabar, and/or the

frequen band, e.qg. d ihed | ' ' sl e
scp Uk oM T omel o il 6 R 72 e pbokaptonll by dpral with
rc%&%%p%n@ggg_at i ve enbodi nents of the invention,

y also include a triplexer to route the

[0@5%]6&9%%%9&2% Séohfeaﬁen?&g&ééivé &gbmnfehfsssf thadhASRRAUSGE 130

nec to route a legacy downstream
m{nﬁ@m- ﬂ‘nblsaga anggptishlgtmatadimfraqueagﬁ cynvertey de coyvayh adlovmsHpam
he second radi Q-frequency. connectoy .to the first
opivel SERAERAES o FPBTEI R S r gl dogny Sy fio-frequency
sigz&)a%tiﬁ%ﬂ"éﬁt%@eg'dfo%gﬁi&%ﬁeahawlbaw, £.0¢ ok Qasibed in detail with
requency band fromthe first radi o-Trequency
re€aamedd Gig. 4 aiéordegaidll r adi of requency connector,

e.g., as described in detail with reference to Fig. 4A
[0888] AtcdriiBig Bsonle0@&ddnsantiar dinbgditentsoofethe enpengionaOGE: 130
enbodi nents of the inveniion, 130, may .al .
may; glso declude g iplexer Wéeu@ﬁﬁ? e?ften%(%ﬂs“%‘% %Piﬁgi’ theyfirst radio-

co t A Pr i '
B b B D e
freqicnel baaidg frel thndetdnd tadipieyemcyragomedive 1o hehe first radio-
ext ended upstream signal fromthe first. . .
freqRANGY ICPBRRHHE FO¢ ShATEE Gr B PSteay Bdiorfeaysney, siggal in the
legg({g) ﬁ@%ue‘flgf Yahd Gom e First ﬁﬁiodﬁ&ﬁfeh%e BorimRcidetite bk radio-
ret'erence 1o Fig. 4A and/or Fig. 4B. [0055] Reference
frequentagleotckirgse., 2Adendbabn detditwith selerpace taligy4A and/or Fig.
illustrate a 4-tap OGB 200 and an 8-tap OGB 230,
espectively, in accordance with sone denonstrative

enbodi nents of the inventi.on. Al though e inventi n
(G0 4hdechiine Bsqme (HPETELHo S boBas ot HirdParies O 130
Y108 A AL, e S HREHEERY! ot ¥ptRh1 Rbn@RS to QdevEE GeBextended
m{'&goa ?‘]glg. %’. F?)%gzlié&Accgrdi npg to s%ma de(r)mns?’rat [ veX e
ugdtiRan ll’&lﬁti-ﬁreqﬁﬁenbh esignal émtahosxterdes WpeGearayfrdquenaydbanghinto an
opt [ '
ug%;ﬁ:a,%gpg{@ﬁgg %%g@%]gzqnggtg? %rr%plgget:rl r‘f% roueREE ezfided upstream signal
from the first radio-frequency connector to the radio-frequency to optical converter,

e.g., as described in detail with reference to Fig. 4A and/or Fig. 4B.

[0055] Reference is made to Figs. 2A and 2B, which schematically illustrate a 4-tap
OGB 200 and an 8-tap OGB 230, respectively, in accordance with some
demonstrative embodiments of the invention. Although the invention is not limited in
this respect, OGB 200 and/or OGB 230 may perform the functionality of at least one
of OGBs 130 (Fig. 1).

[0056] According to some demonstrative embodiments of the invention, OGB 200
may include an optical input 202 and an optical output 204 connectable to a local

optical fiber, e.g., local fiber 108 (Fig. 1).

[0057] According to some demonstrative embodiments of the invention, OGB 200

may also include four subscriber connectors, e.g., connectors 207, 209, 211 and 213,
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optical fiber, e.g., local fiber 108 (Fig. 1). [0057]
According to .some denpbnstrative enbodi ments of the

WO poensi7eq, OGB 200 may al so i ncl ude four subseeT/DEP05/001361
connectors, e.g., connectorld 207, 209, 211 and
213, which may be connected to CATV wall outlets of

WhiH m S BE ClonhEsSd 16 TREVLivae loptleCsMbat GubscZiBds, apectivel
élﬁ aa;?g/or 213 may include, for exa 9¢ "

Cdsmmetblrs:aﬁﬁem%r%ll @déor 213y daclude. la%alﬁa{m f@nzle “F type”
als, as.,ar
cBHoHehEn SHEL] DB RN e St pra o AR TR £ 10

[Oéggﬁwgg%g@%gé%%gem% a‘réy%get BoaizRR o @g%n%&ﬁ%n' 0GB 200
mﬁ;‘?%ﬁ%%@ﬁdwfwr iz? B dORSRESE, 48, cEuRRedE l:zes pomuS mfd 212,

egacy coax tap, e.g., tap 132. Connect or s
wHQﬁ,ma%OBe cmmd (Wldr fomt, respeytive shlrgriber ipputs v pgpgacy cpax “F

t
i 1 U e T L e a1l o
& f“‘Foc%é”q Ss ﬁﬁ?{feﬂ%]pdsﬂng heOMIELZ, SEORBR] oAC@GIY MY e.g., in

0 's6me dermonstrative embodi ments of .t he |nvent|on
a@@laﬂ&@wuhyegann CudieV spestfisetigprastknenndp the
subscriber connectors and eight tap connector
[(m)rsa] agostdinigotot Mneﬂfdempnsrtnahfw gubadimsmtsosf tb@ancmlon D68 230

s S A R p

g%ﬁ%b&?s't é&ﬁgﬁhﬁu&&’m‘@@wm to withstand
Avi roﬁment a diti ons e.g., as are specified for

qut 0 t
[@érAcg%d%%d{ogwﬁfm CEpskatbl b ptanL noReRg e

230 0mag Cos dilargd] @. gﬂenﬁnﬁttmﬂy,v enénieyli benosfiguwedatd egithstand

in two, respective, service 310
e?ﬁmmqe@@é zynd@%%s 8i28n S 8% Sa%%ﬁﬁi: %C’F g#‘@{é °é‘ﬂ§% an
e invention, O& 300 b
(06 Rebtrmme bEmede snies: Soand SEoWBES et k%%%@?ﬁlﬁv ”r% oo

PGS ;ngmﬁ{ detGEbrafiye ShbBERcoRS S R0SA h o0 18spR@RRL Urvice

outlet of a
c§ ﬁhﬁﬁB&O@pggsothrough the "F type" connector.
[ 0063] According to the denonstrative enbodi nents of

éi {ol Qo st SR diyies ab ke moanm DG 800 may b
[ J%Bsdg%]bers dénot ed SI 5 S2, S3 and t o

comsqmit bereban onemommose AWDSEiibE 283, COARE A d?%gOf}g Lmay be
locat %d 'or Q}t(asrﬂplg Nas? et:alrca%l posggfét 1059 %a?swje 88ment, which may feed a

CATYV wall outlet of a subscriber, e.g., through the “F type” connector.

[0063] According to the demonstrative embodiments of Fig. 3A, configuration 310
may enable connection of four subscribers, denoted S1, S2, S3 and S4, respectively,
to a local fiber 308. According to these embodiments, an optical input 302 and an
optical output 304 of OGB 300 may each be connected to local fiber 308. Subscribers
S1, S2, S3 and/or S4 may be connected, e.g., via four drop lines (drops) 315, 316,
317, and/or 318, to four subscriber connectors of OGB 300, respectively. Four tap
connectors of OGB 300 corresponding to the four subscriber connectors may be
connected, e.g., via four short lines (shorts) 321, 322, 323 and 324, to four subscriber
connectors of tap 332, respectively. Tap 332 may be connected to a coax line 309,

e.g., as is known in the art.
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optical output 304 of OB 300 may each be connected to

| ocal fiber 308. Subscribers SI, S2, S3 and/or S$S4 may
wheoocoeiect ed, e.g., via four drop |ines (dropeQT/B28(05/001361

316, 317, and/or 318, to fddr subscriber connectors of

O3B 300, respectively. Four tap connectors of OGB 300

[066Y] 'SR 30dihgy be abl&etofmbldlulsta lesparideé nlps:tmne daterrscaivayd fem a
connected, e.

g., via four s | i nes horts 3
suBREbeI3 2. msq@&r Stlo SPot? & @s é’?’?rbaeflgla o% %gh"“t sggond
S &ﬁfeﬂeﬂldvo QGBI
Warvefﬁ’&‘g%‘oé’pb tt‘én\é%l’ryed O%pﬁnggfﬁg%}ﬁot@ s et [0064] OGB_300 e
aldoede dhte ﬁbﬂr@sf@ up@tdedmﬁetaempfam&domm@ subaeribtata tap 332, e.g, if
recei ved froma sub cr| ber, e.g., subscriber S, S2,
nosgperded ppstasast dafa 13 am e.g., of the second
wavel ength, to be transferred over | o i ber. gﬁﬁ as.y
(0865 chddibonably| colicnetvayoORE S B8y be 2 g rEi Hipcbftiver
stre at a_ recei\ dbRRst®3 dat
i el AV B AR G hoch BT 6ot MRRCS O BAE db AR oo
re@éa!@écwl@a@dﬂ 3090dakp 8321ak idestiped HEBtB0EEIomy be abl e to
provi de the subscriber with expanded downstream dat a
[068 c]eA&%?dﬁ{g & 1he Gidnohitbgive 2afhodiamaltsut Fig\AHs tsemvava cdmﬁguratlon
eived via coax 309 and tap 332, as descri bu% S1 and
3iﬂ)eﬂnay endbdd counepid@s6] oy sergi Qféh@t gHbpFrDeE Fefhst é‘frﬂl?}aés an
enbodi pents,_of Fi I 5 t
SEaBeEE e PO o o e Pl BB ol fnpu
m Qad’ optelsSlthReN0 rhy e &&omecs@mt lovad|fiber 868. Subatribers S1

308. According to th mho pti cal

id e 02 camte Cce‘éé@ e Vio Stp ORI Sl GHEH b ETE SR o
to local ;
S5 ST IR S Syusber oo S

cérﬁe‘é Setiny/ & the ﬁv@ conBect@bpbetribees, sudysherdopeected tmiseq sbscriber
300. Two tap.co

ccmecteemfﬁ@p ORI AR P e s < SRR BE the

S 05, TS g ka0 s i

fiB&C3uRd g stbsciibersdSnamk§4,aniyies empodp rr@csﬂyOﬁO trp §32.382- for
the subscribers not subscribed .to us@goptl cal fiber

upHigameang/or dgWBE LG heqTEmERIcatoN \dg co be connect ed
directly to tap 332 for, upstre

(s WihhocenTR o hniie eSO G anay fOqE Ty cnsble
ﬂsg?s% neﬁgxoq(r:nléi? \%ﬁﬁ?ﬁﬁ AR of %Bgéyg&h‘i@tda%ag 889/ foP %Sialﬁpl@Vﬁnthout

ream and/ Gr “upstream f | ow of | egacy
[ Satr@eNdeTr@n @ 309 of flerexpuatedibendwidtthafipstream and/or downstream

data via optical fiber 308.

[0068] Reference is made to Fig. 4A, which schematically illustrates OGB
configuration 400 according to one demonstrative embodiment of the invention.
Although the invention is not limited in this respect, configuration 400 may be

implemented, for example, by 4-tap OGB 200.

[0069] According to demonstrative embodiments of the invention, OGB
configuration 400 may include an optical coupler 402 to couple/decouple optical
signals to/from a local optical fiber, e.g., fiber 108 (Fig. 1). This may enable
efficiently connecting a large number of OGBs along the optical fiber, e.g., without

generally affecting a signal to noise level of optical signals transferred via the local
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interference fromthe flow of the expanded bandw dth

of upstream and/ or downstream data via optical fiber
W@Bs/0§0868] Reference is made to Fig. 4A,  whi REI/IL2005/001361

schematically illustrates Q8B configuration 400

according to one denonstrative enbodi ment of the

ﬁl%éri:}/?ﬁé loBfical /t%ignhﬁl.h?by tilnduden fen example.samoptidal Motvasiréam signal,
is respect, configurati 40 be i .
csorsimmapmmtugihot ke D55 BB ) SR s
.depqonsty at | ' ' ti.on, OGB
SI%@E%-%@%ﬁi%aﬁ@%?%@gﬁﬁwﬁéﬁ‘ﬁaﬂa%?mﬁ2oup| er 402
cou co tical sj . .
robfof Siforfingds oegiaRisfivs hEBHiMeh® 4 A iRyired, 0GB 200
mﬁ? akirgieei b4t 6R¢ InferéaBne !, ifog @CGBangefanes v, 408, 40Bsnd 407.
along the optical fiber e.g. , W t hout general])
Ataﬂéa@tfnm@fan@lfoML 4Q1p 498i 48 |a@de407o¥naﬁﬁp?l&1§? asfripiegies 406, a
ransferred.Vi oYo ' i '
SO RRA R 30 R R B St 412

u%ﬁh%hﬁ'amﬁi-ﬁ@r 41hauilbga Rveveltiesigionvederdd 6 weeme dgoribeibelow.
60 run, and/or an optical upstreamsignal, e.qg.,

[@ggjolr&gmﬁdmg\f@ LsReiBmehsthatvweaBoditna st tASbi¥ention, [:f1Z0dr 406

/ Ing to sone denpnstrative enbodi ments g; t he
miagberoimaetedOGB., 20@nawide; fociubgraibst conngsior dpe aRthiogRp sernector

T . ' . .
ofs o oA P hPRLREe s 08 A 0 e i
THpRek&dB0& thiy Peexse t40fovidedaibsaibosavnaegbi R0Brwidld&xpanded

an optical-to-RF converter_410, a powel source 412, an
doyysstreamnsignal receized Hiqamplfigrsi08y t@&qv&[eo%’gﬁggler cotttector 207

conyerter 416 e ' 7 .
SR e SR Rl PoL BBty LK wpoan
amPUBE lép-’ﬂ N\‘I:iﬂlr t@gﬁé&&f gﬁ@ﬁaﬂ]ﬁ;’igﬂﬂs cereiredt oip wibgerjbeprgonnector

ohe side, to subscriber tor, 207 d .
205t Z0Ederiap 1STREFHT Foor D SPEHN 1 FBl FeEsT g rom

ower  sSoul ce 4h2, e.g., on anot her side. Triplexer 406
Sﬁ?ﬁ‘ﬁn @ agl{lee ¥4 provi de subscriber connector 207 with

ded .downst r eam Si r ' I @ i £d
AT B BT e ST i 0y et
oHBWMREAICGRTSI SBAAIS t6 asy vad if monsubagites i eaineried(6;cotmector
provirde upstreamanplifier 414 with expanded upstream
28V gnal s recei ved from subscri ber connector 207; and/or

to provide tap connector 206 with upstream signals
[0GE73& IAce drdirgniin ssuesienionstrattygethodnentgf the invention, triplexer 406

may be constructed, for example, with SMD lamped elements, e.g., as illustrated in

Fig. 5, and/or using any other suitable technologies, e.g., including CMOS integration.

[0074] Power source 412 may include any suitable configuration, for example, able to
convert a power input, e.g., a 15 volt 22 KHZ AC power input, into electrical power
in a form suitable for triplexer 406 of each of the OGB interfaces, e.g., as described

below.

[0075] Amplifier 408 may include, for example, a 1250-1950 MHz 18 dB amplifier.
Amplifier 414 may include, for example, a 2250-2750 MHz 16 dB amplifier.
Amplifiers 408 and/or 414 may include any other suitable amplifier, e.g.,

corresponding to the extended upstream and/or downstream frequency bands.
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[0072] According to sone denonstrative enbodi nents,
triplexer 406 may enable only | egacy CATV signals to
wW@2ws/0688€. , if no subscriber is connected to PONMI20450001361
207. [0073] According to sdife denonstrative
enbodi nents of the invention, triplexer 406 may be
[000BP WebsitR, tof Rmeedanstativé eMb&iehanpethe dhemiioh soptical-to-
e.g., as illustrated in Fi % 5, and/or using. gny ot her
REwsanapites 4 6L magl isglivde ang syitable ﬁePYF‘dTeﬁge-éw@sglO e."For example,

.0t egrati on. 7 rece ' uge
oRfPRERE Sonrrgls At vaY ThoBR Snathe TBeSEkED T Mhe  first
wRoegth, el a rel diode,dmblenvanitdd D2 ekipihidad dpemetreanngigeals. RF-to-

into electrical power_in a formsuitable for,.t iFI exer

c

optirg! epnveriens bt mapandugds uyt witphleSonviey, €242 PLEgmple,

&l oWy 110 if | i in@X R second
RETS8oAo B R BBy APPSO ResgoRi @S scoon
wab€lbriedB, e.§.08 geeadivde, inpl@2&0eR05 6xMizled 8psiamnyidriats. er .
Amplifiers 408 and/ or 414 may include any ot her

[67] alberdaPto §drd derfofbirativ® mbodiomaitnof the invention, OGB 200
extended upstream and/or downstrea frequencg/ .

agrad. ibolode tworeplagadi Fplifternt e gad Aahahstip &pssy gombine, or separate

I ment s_of [ j L -1 0

oTHAPHTT R Br e L VBB APt hsbpo B Spt 4

{29 b ¥FABTb Esplip Rt light Ibetua - fibm coonypler 2P 4 1@mwagr oo optécakto-RF
di ode corresponding to the first., \Bel engt h, e.cgr. aRF

opmerigrsotié); anq@ex Bneriiee PR Orelaaaa?n%é% amgfp%%f’rﬁ hore R¥-to-

osﬁga{l] %{gﬁ%x@% 19O Rk CALHBRAYE 1B bR tHBE hrd¢ided o @BMpler 202.

ui'tabl e converter, e.g., a di ode. For exanple,

Ofichlosintet aady minder fer exbifployeey dovipletidisharielingigrer with built-in
correspondi ng to the second wavel ength, e.g., a green
“@W@Gégﬁﬁﬂﬁ¥%ﬁéh@é&y?%wwﬁ&' %%%d upst r eam si gnal s.

[0077] According tQ some denpnstrative epbodi nents. of ol
[0078] itnwilhbe eppreaed S thagoriiytion Qi fde T WgY gHprpstantially
splitter 4 i hEHk ted t
bl o Py Bl B Rl RS AV BB conpected 0
ohber hicghbf bamectofor07e 269 1¢,and (2118} siece &4 sobgeriber ialsbenected

to split a_light beam from coupler 202 to one or nore -

végr dighsrent GimexeEdA%erters 410; and/ or to conbi ne one or
more |ight beanms fromone or nore RF-tooptical . )
[@@H9] Siotmer embadimients pfhe érvsiHer arg dercribedheies pigh relation to a

FABEL -5 39 AT Y pte s
(Fig. 1), for transferring both the upstream and the downstream data. According to
these embodiments, the system may include an OGB, e.g., OGB 200, able to
modulate the downstream data on a red light beam, and the upstream data on a green
light beam. However, it will be appreciated by those skilled in the art that according
to other embodiments of the invention, any other suitable configuration of one or
more local fibers may be used. For example, the system may include a first local fiber
for transferring upstream data using a first wavelength, e.g., a red or infrared
wavelength, and a second local fiber for transferring downstream data using a second
wavelength, e.g., a green wavelength, or any other desired wavelengths. Both these

local fibers may be, for example, optically coupled to each OGB.



10

20

25

30

wavel ength filters, e.g., as is known in the art.

[0078] It will be appreciated that the configuration
WoR0okler78¢t may al | ow substantially no transferP@f/IL2005/001361

signals ("signal theft") beBween one or nore

subscri bers connected to one or nore of connectors

[0080} RERBnce 1k afdle21d, Figl 4B, addth Sswhswnticly |1Bustrates OGB
connected via a different trlplexer 406. [0079]

ccamgumtmraw astording forAReHer GAmARHEraEs @mbeéanfwé rOé .ﬂhe iveption.

n syst S 0
{t Qu ﬁ}egma/e{i‘t o s ? ?15% |11grié dfllnb%]?st ?egbél& §Iﬁﬁ%ratgt)nb900 ay be
ingﬁ&ﬁaﬁédibf@&mﬁﬂ@mﬁﬂﬁwpmn@Bnomh the upstream and t he
wnst r eam dat a According to these enbodi nents, the

[@%?Lﬁ%&ﬁﬂlﬁ'tﬂ Gleb@BstAivEeBiboBintbnts §GBe 2Entiah] ©GB0900 may be

ate the downstream data on a red |ight beam and
cctrimectaqbsw rfﬂnamla&t(ﬁlgo i), ce-gr bran| ingHt P AR 2pdwevafputigort 906.

OB SRR SIS, oS B BRI o0 bt

Q{daﬁelgﬁa{btt@/hloﬁl £ othi gptical fiber, efg diter 408 @fgelb ORtd$ may enable
bers may be used. For exa t he syste

efficisntlsecoandcting ta lpegsanunthen Of '&p@s ahoaa §1pee91?ti1q@b %35% {reafjthout
at fi.rs f
SRS E 2t (LB TPBL Y oftiBLpiefal ArBlenl Vi B oca
FEGWMTHE AiRI0a bR Blafgnsludeclon @lxamapflel enn@phcaledogvnstraam signal,
green, mavelength or. any ot her dgiired el engt

eBothﬁthge% aaveicagthrafheracerailtoand jog an l,cg’lamsgeam
51§ pI edhé\?mg% %ﬂl%@%gﬁ]\ﬁre%%% SR BsdgSaRde to Fig.

cor.di ‘ th ustrates OGB configuration
|n 0 a ot her
[‘?0%21 AcGRHER, SRS %a%stgaﬁgg?ﬁ@éﬁﬁegﬁs oL HROAIRIU,, P8 900

rﬂag} hBluge aﬁaﬁeﬁaoe ormn Thigemat 998maP Andiade dtteleasmjne repleret, e.g.,
exang;t 4-tap OGB 200. [0081] Accar | ng t
tmtﬂwmnsﬁ 9% @@ﬁr‘%’r& dnigrfagen@9% mane S%ﬁn ag%@;vnstream
T nnec §4415. R o6 rte]r%o (ﬁ & am ifier 9Y6,8 combiner
aRie o 88 5

and an out put

9¢9N dplitte9100 Bnd6Pa RBytooptital dema:mteo P03, cabrecdrspited 00w,
to coupl e/ decoupl e optical signals to/froma |oca

[6’(55‘3%9@005&11@)‘3{0 ssofhelemohbfive bafboliinhehts df) the Thdiestiomyiriplexer 922
enabl e efficiently connecting a_| arge nunber

nzdyobe cotrectyds iegal Of iobersidee g 2, SURSETHSH 0 raP#g,OGE to a tap

SLLSE0 2. ik 0 18! 5, LK) 0] OBl A0 Bl
9@’.@%11&}” ok UBes td Qfovﬁiéamﬂs@nbeartommac&a%wwﬂlséxpeamd downstream
sfgnglr;arecewed via splitter 920; to provide subscriber connector 930 with
downstream signals received from tap connector 931; to provide combiner 918 with
expanded upstream signals received from subscriber connector 930; and/or to provide
tap connector 931 with upstream signals received from subscriber connector 930.
Triplexer 924 may be connected, e.g., on one side, to a subscriber connector 932 and
to a tap connector 933; and to combiner 918, and splitter 920, e.g., on another side.
Triplexer 924 may be able to provide subscriber connector 932 with expanded
downstream signals received via splitter 920; to provide subscriber connector 932
with downstream signals received from tap connector 933; to provide combiner 918

with expanded upstream signals received from subscriber connector 932; and/or to

provide tap connector 933 with upstream signals received from subscriber connector
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e.g., having a wavel ength of between 400 and 560 nm
and/ or an optical upstreamsignal, e.g., having a
wawelertgs h of between 660 and 1550 nm [ 0082] PCT/IL2005/001361
According to sone denonstra®i ve enbodi nents of the
i nvention, OGB 900 may include an interface 998.
0N TEpleRE9RBIBayBY contetiedee.al oh eastideste atsubgiriber connector 934

e.g., triplexers 922, 924, 926, and 928. | rface 998
andelp @lAPCONRRIeIIS % A8 VASOPPAT a?&% e ﬁl@i@?ga%g-= on-dnother
QP ERL L G B, SOy ‘ 347 8K expanded
S TS WAL p¥R Ao LA xpmd
dd¥mstiearAMigedd reveived i splts, 9245 tapeovids swlisbeberbetmgagtor 934

0083] According to.s denonstrati .enmbodi.nment s, of
with dORE0E BATAIE <G ES IO FPEIEt S BT eHos goggoier 918
QDR i L ARG Her B3BndRsE 94 Aind/or t
Wﬁ%ﬁx %%dﬁ%gg*%g? a&%%gﬁgﬁa%%%bﬁﬁgﬁlner %I%;er and splitter .
pr9?fde 18 Gonneotr ABH With usirdem sigrialsl resedvedoftomrmapsdsiben pprnector

O AR eEL IR SPaR B SoREiy B R e aider P ERGTUH Ebnnector 936
Al V4 ?"‘?’ SHRSGHE B8T, £ANBEGhHMind30 sWhid sslRwASL0S8R), on another

signal's received fromtap connector 931; to provide
sid@rhripleter 928 mixt be elpdndeavidp subserbar sopreptey $36cwith sgpanded

LSS 08 S 8 00, Sl 8.8 Iy Bor o5

witH AR GhisREm SRARE Gbived3Pom Thap Bbidwetor 93% toryrobide combiner 918
connected, e.g., on one side, to a subscriber

withrexpendad 982ezn dignalsarereiped Sior subsprites Pongerioy 336; and/or to
conpi ner 918 splitter 9 e, .0.: n i
PO 5 b 357 BB v o R ot

og@nnector 932 with expanded downstream signals
received via splitter 920; to provide subscri ber

[@%ﬁj‘ QCEQHinI3% Whihd dlawpstipamEbanaksts) egtbwed RLOOR4, 926,
’ a

p- connector 933; to provide conbiner 918 with .
2@} papzR thaypstbleamly ilegray SABYE signals 1or pass.suss & popbscriber is

connecgt or 932; / provi t ctor 933

CORERCA R EPBRS Dilap - B ter s o e L or
connector932. Triplexer 926 ma e connected, e.d.

[186] dicgerdingotoasasish SemPBEFATYE FrthodBrE T i }4‘“8“%81?’5%1%9“6“
999N 5oL 85 gﬁéﬁr ang %}Qy R RE6ctOd Bfor aE PR, | Witk rSMBPOlamped
€°g7, ’on another side. Triplexer 926 may be able to )
cREvisgl e.os usitingtixeed oRige St and/@3using ehy ehsasuidable technologies,

downstneag%iégnals r.eceived via splitter 920; to
ers-aus HEng eSO hnect or 934 with downstream

signals received fromtap connector,935._ to. proyide ..

(o Araplion 1y apdpcion upotireatr - bran Sefe B plotifier
Afxﬁ;?l'{%esr“?ﬁ{: Gﬁéﬁreﬁnc%’d%[‘%f WP, LPI50R075® MHz 16 dB amplifier.
Amplifiers 914 and/or 916 may include any other suitable amplifier, e.g.,

corresponding to the extended upstream and/or downstream frequency bands.

[0087] According to some demonstrative embodiments of the invention, optical-to-
RF converter 910 may include any suitable converter, e.g., a diode. For example,
optical-to-RF converter 910 may include a diode corresponding to the first
wavelength, e.g., a red diode, implemented for expanded downstream signals. RF-to-

optical converter 908 may include any suitable converter, e.g., a diode. For example,
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provi de tap connector 935 with upstream signals
recei ved from subscri ber connector 934. Tripl exer 928
woreyeloe778onnect ed, e.g., on one side, to a SubBCT/I2e05/001361
connector 936 and to a tap 20onnector 937; and to
conbi ner 918, and splitter 920, e.g., on another side.
RFHO- R4 cofvdteig0d engbliclide pr divdel ecoambpxmdm@ to the second
connector 936 w th exp nded g vvnst nal s. al
wlsag e oy PoEre divds KPOBTE] L VT HEOLRELE gpels
connector 936 with downstream signals re eived from
[omm Arwnrcbng aw SOBR; derapnsiraisedembesimREr ofothg iy quion, combiner

o BRSHEC AC ST, OBt BEPINRE BT stbcosdgtm v

recdliddd ﬁ‘@ﬁtthgl?&bﬁsl @Yalo34 1 $T6 iavé $26 rto nansifiee 101 BeSplitter 920 may

connect or [0084] According t qQne .denpnstrati ve
ingnboainaiieble RF sl de $reotomsgsem Ro8enaldeordgsnn Aplifier

Rl G V.S g 1bwao
o SRR LB T LA RERIE By g0 mor
tripRA&RS ¢ 8 38ipl&HSPeT, 0941926, {{HIRS] respertiveliyng t o sonre
denonstrative embodi nents of the invention, tri pl exers

[08@% A&%ﬁ‘dmg%é B/ i RBativRyerlodioBsts rafahe duvehtion, OGB 900
e, SMD | anped el enent s,

may alses mca:dem sehact:vg optal wllarior 0 L%m@ﬂﬁf%yd%kﬁ% fraggmit gpyoute 2

hnol o
FERER 28 BT P8 AT S e, [agEat o
m%H%e 361eaB daepd 4 flblﬁfbeapﬁl@d)mfcb&pleﬂﬂ@df mardsmptl.wdbto-RB rconverter
exanpl e, a 2250-2750 Mz 16 dB arrp fier. W c{ 1
91@14n<ﬂnutcmhr@:1g lyﬁyb@q@@q fhere @ﬁgp %QtH:@ cgqye{tg\rb towar s coupler
! S PR h r with built-in
ook iseiany G RE R R b R R o
wé&‘e@&fgﬂl fiferk Ce. gQamsd@nwnsmﬂmtartve enbodi ment s of t he
i nvention, optical-to- RF converter 910 may i ncl ude
[0B9Y] ﬁ%ﬂla&' %Fpi?é%!iﬁ«t&{ et the@oBfiguratict ofiBig. Banayexliowplsebstantially
optical -to- converter 910 nay i ncl ude a di ode
ne tendepoihdimgs (oiampbhefif)sbetwagoprn et MOresypscribery gopnected to
| enent e 0 t l;
oSS EATTER £ s SR GRS SRS onncrd
vie QMM BBl tripBx8r., a di ode. For exanpl e, RP-to- optlca
converter 808 may i nclude a diode corresponding to the
[O?)@TPPQMW §«£}féﬁ91ttlﬁallyeklﬁlsbrat§s o whirafledulé bphetre ﬁO@ dccording
expanded upstream signals. [0088] According
tosdnmrd&metmhmmentenﬁ&m ireeitionofltheighi th WP%?P Is ot limited

in t(l?us respect, circuitry 600 may perform the functionality of power source 412 (Fig.
4).

[0092] According to some demonstrative embodiments of the invention, power
module 600 may include a RF separation coil 602, a RF damping capacitor 604, and a
fast high performance diode 606, e.g., to rectify a 22 KHZ 15 volt AC into a 10volt
DC, which may be collected at a capacitor, e.g., a Tantalum capacitor 608. The output
of diode 606, e.g., a 10 volts DC signal, may be regulated, for example, to 0.1%, with
a regulator 610, e.g., a standard TO5 V2 watt +5 volt IC regulator. The regulated output
may then be filtered using a capacitor 612. According to other embodiments of the

invention, power circuitry 600 may include any other suitable configuration.
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may i nclude any suitable RF conbiner to provide one or

nore upstream signals received fromtriplexers 922,
w@2006/09228¢ and 926 to anplifier 916. Splitter BRDILZAYS/001361

|nclude any suitable RF splittter to the domnstrean1RF

I d.f | i f
R R o A R R R
el Am
ceon T PURGAAIS of Fetpieplisy MATne Efﬁgﬁg&ﬁ*&émmd .

thid e@ﬂpﬂﬁt thetdptiealesphitieli mﬁgsﬂ nfaym@eform\ﬂem ionaicpoDepditter 404

(Fleeth 30 orig: S0fe! o R by gF TRUED 10 FRgRepedny Tt Bne or
méte %g%ﬁlgﬂgir‘/g% &hﬁteﬁﬁé‘tﬁdn@ﬁ&%ﬁopfoﬂeﬁ@mbleg htleieaaB. For

exa ector 912 may be able to direct a |ight

[ogé%@!?igag)}”osr%ﬂgkghggl 2%1 Y@f fu e}lbé‘ra?p&% Rt qRpvssy EOSTB)

rect a earrs om RF-to-opti cal
soooav@rdiap &0 8chwnatratsec ennbbéume@tm ofRL:h‘eI éoteotion 1 andrelig. 3B

schgmicalihepree bIE Grigity S0 ety b oo o pod. 1"
&9090] It will be appreciated that the, confi gu(gﬁé%la

[0095]PAepordingmty demiosiraiivBsyahedimaenty of she iyRE 0 may

mélﬂg I,h%Bgm 5353l %.1{3 &{&utgﬁgg\@ sl %OQrm%Sg rate, for example,

conne e or nore of ectors
widSeh eR3thal UB4apprele@PGwessupply &HCs is kheen iibthe arts which may be

connected via a different trj Xer . 0091 Fi ur
coBRerEPFRI0; ARAWSF ippyt §87 PRYSLB c&%pl’p"g er ‘QC}@FB 800
m &g{aﬂ{ %Sgtﬁﬁl@gﬂ@gﬁsat i ve enbodi ment s of the

|nvén|on e ilnvention is not limted in

SR REAF SRR b G B a0 Y AR m Bnigp, givy 0
mA¥ GRIHeN Gort S8 deiplinet 852, o/g, am@gbmuttapmenm (Fig. 4).
inventi on, power nodul e 600 may i nclude a

Tr?é@sﬂraﬁi%maﬁ diel atdp 2o tngler legapi fd loApsatE Fc&*» %622\’ d#fa ig the
ﬁ%‘i‘%t %bgnq Bf gé%[oﬁﬁf Sr Cig/ ?@9@%@, ¥hibh Cﬁneﬁgt;/é gééoteivfea Ba 3%wall

oglet besicewdr 807 aocalpamiyt @A TVeouglet caumibetot 8D®magagac¢1mctor 809
608. The_ output of_ di ode 6 $ a ts DC

may gekide, f?ﬁﬁxwplﬁeagl?gw Pt &Peefgﬁ%ﬂc@f 548 gmi‘%l i he ﬁ“a
regul ator 610, a st andard_TO5 1A watt +5 volt

[oo%@]uAmoa;dmcm some g@mamsér@nmmab@dlmﬁytStqféhﬁ BaeRtiqn @r@atry 850

us'a?s% Skt aCI t oéﬂlgt%g 85&‘0%%" dé 8! E@qftlge@ol%nbo%aﬁeggéﬂator

Triplexer 852 may selectively associate oscillator 854 with outlet connector 807, for
example, to enable oscillator 854 to feed, e.g., via triplexer 852 and wall outlet 807, a

desired section of the OGB.

[0098] A power supply 840, for example, a small UL approved power supply rated at
6Watt max (e.g., 12V at 500mA), may be used to provide electrical power to one or
more VCC’s.

[0099] Expanded upstream and/or downstream data may be transferred via a
connector 811. A downstream converter may convert expanded downstream data,
which may be received via triplexer 852 and may have a frequency band of, e.g., 1250

and 1950 MHZ, into data of a frequency of, e.g., 160-860 MHZ.



i nvention, power circuitry 600 may include any other
sui tabl e configuration.[0093] Fig. 7 schematically

WO k006w6778¢ es an OGB optical splitter accordi ngP@DIL2005/001361
denonstrative enbodi ments & the invention. Although
the invention is not Iimted in this respect, the
[GIO0T & splftter 18658 manf alkivg upstreamydape of erfraquéresy band 5-42 MHz (or

e e e O B T SRSH) o
c?ﬂax%%‘r'g(? %Bﬁ%%ﬁﬁat%T% fIP Qﬂé{%ysllamvdfp g.¢an23b t&NYSH MIDZ. Triplexer

of exanpl €, cast” 6B, [0094] Fig. 8A _
852 hewatiteahd yonvettad tipsiteas dats whswall butet@d7i toghe S&1B, Tjpre it

3 RO HER P QFE A ighot L P, o2, T Heleribed
ai&%ifyig%%tf&ién&%@i%m%aw 4850 that may be used in

0095] cording to denonstrative
: ' . : - . )

e
heRel, ahény frdiffoadomd, esubstithiioran chatges,naid eljuisgputoveay occur to
power supply. 840 as is_kno i.n the art, whi be
thasp 9é erdinary skl bﬁoﬁ%@ art. Kioige therpgorgs t%@‘%ﬁ%‘?“ﬁrﬁ’é%&l’lmded
cfbiths GRNSLARI t‘ar&o?%r %@h i fBYioRE and HanB&PINHEE with®$ fhe true

an six watts. 096] According to sone denonstrative
sgifip ofltheemtentiof. t he i nvention, circuitry 850 may
i nclude, for exanple, a triplexer 852, e.g., anal ogous
to triplexer 406 (Fig. 4). Triplexer 852 nmay be able
to transfer | egacy CATV data, e.g., CATV data in the
frequency band of 5-860MHz or 10-1000MHz, which may be
received via a wall outlet connector 807, to a | egacy
CATV outl et connector 809. Legacy connector 809 may
i nclude, for exanple, a |egacy out "F type" connector,
as is known in the art. [0097] According to sone
denonstrative enbodi nents of the invention, circuitry
850 may al so include an oscillator 854, e.g., a 22 KHZ
15 volts V watt. oscillator. Triplexer 852 nmay
sel ectively associate oscillator 854 with outl et
connector 807, for exanple, to enable oscillator 854
to feed, e.g., via triplexer 852 and wall outlet 807,
a desired section of the OG. [0098] A power supply
840, for exanple, a small UL approved power supply
rated at 6Watt max (e.g., 12V at 500mA), may be used
to provide electrical power to one or nore VCCs.
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[ 0099] Expanded upstream and/ or downstream data may be
transferred via a connector 8 11. A downstream

W@ ovee61766 may convert expanded downstream dat BCT/I20EYN01361

may be received via triplexdr 852 and may have a
frequency band of, e.g., 1250 and 1950 MHZ, into data
of a frequency of, e.g., €6aINED MHZ. [ 00100] A
splitter 858 may all ow upstream data of a frequency

[@g@g£5-42 MHz (or 10-85) to.$@$ 1.0 a0 Lpst ream

1

o

e ups?rean1data into
convert ed stream data of a frequency band of, e.g.,
225@11@@@@@809,}1}2;15}?& pl exer 852 may route the

converted upstreamdata via wall outlet 807 to the

OGB5 what epiical gernestor i aptieally Fosnech said appetatis)to sngiéip fiber;
of a desired wavel ength, e.g., as described above with
referemte to Figs. 4A and/or 4B. [00101] While certain
features of the invention have been illustrated and

descri bgdeftebhd MierfRBYndMHAg: cations, substitutions,
changes, and equival ents nay occur to those of

or di nary %Htehét oh8 ﬁél? gpf) fpif& d Eec}aﬁd ra!dﬂﬁﬁ‘@&ﬁn%% ﬁ%@ﬁ?gs;

under st 0o at t ended clains are’int

cover all such. i fications and changes as fal

Gt i "t het ORisE 5 (RS RS RUSRE S ERFR F oSt
What is clainmed is: 1. An_apparatus conprising: an

opt i cal opbeahedgn neepivest ivisistid ewfieab conRestign JiFfm aat eidended
to an optic fiber; and at | east one interface

i ncl udi dgwnstteaheastdicefrequacy eofgntl rst andestendmdd downstream
radi o- frequency connectors; an optical to
radio-fﬁ@qmgm?%a@gqmarter to convert a downstream

optical signal received via said optical connection

into an exf gadeds dauBRLIiEagkE A4 ABH EBEHs N Glndi o said
an extended downstream frequency band; and at | eaSt

one tri@I%xer.t rout e said ex&endqg dawpstrfan1§j nald
to sai dFTrStiFRRIEIEY SqUEHE LOARGE BAVELY FQYEegn radio-
| egacy downstream radi of requency signal_ |n a | egacy )
fr equendipaBASY FSHI8 A LPLaet Sisausnsy nfelipentd second radio-

rter 860 able to conver

frequency connector to said first radio-frequency connector; and to route

a legacy upstream radio-frequency signal in said legacy frequency band

from said first radio-frequency connector to said second radio-frequency

connector. |
The apparatus of claim 1, wherein said interface comprises:

a radio-frequency to optical converter to convert an extended upstream
radio-frequency signal in an extended upstream frequency band into an
upstream optical signal,

wherein said triplexer is able to route said extended upstream signal from
said first radio-frequency connector to said radio-frequency to optical

converter.
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connector to said first radi o-frequency connector; and
to route a | egacy upstream radi o-frequency signal in

wa@ 200d/06B8@cy frequency band fromsaid first PCT/IL2005/001361
radi o- frequency connector t2d said second
radi o-frequency connector. 2. The apparatus of claim

31, Wherapparassi df ichier 2acehecainpeaid ésterfacer adinprifese guiampsiream
to optical converter to convert an extended upstream
r adbRpfifiady %ﬁgﬁﬁf}% §38 8k tehdbdafps@¥dng Rl e giSdnce a1nal.

an

frequency b into an upstream optical signal,

anhengl BosRldls bF bR Lo HoRiR e of RaliQHkGnidfhl EXhARLEdwo or
upstream signal fronrsal I'rst radi o-frequency

connect or gﬁo sai.g radi o-frequency to optical

conWerE Byteriacesysaid ARBYAHE GMEFSIBEai m 2, wherein sai d
interface conprises an upstreamanplifier to anplify
sai d extegtenl phitterdeombingdi te-sphb sud floyvnsiremm optigal sigpal into
apparatus of claim2, wherein said at | east one

i nt er fwe er compopsed dowastoranmsigeals;nibelifeat smd twaiod more optical
apparatus conprising: an optical splitter/conbiner to

spl it dswhehredoMSHA1 & MR RIptieal to Thdibdtequiicy doMPedérs BOEEd two
optical downstreamsignals; to direct said two or nore

opt | C_@-{; oAost Eeam rééé)%%e?y;t 455 Qi BP tiafPdr thBre upstream optical

radi o-frequency cdnverters ’of said two or nore
interfaces, respectively: and ta difect t or. re

upst v SER e R Ty it e BEEpaaRHRER ol BligTabncctor
nore interfaces to said optical connector. 5. The .
SappahatapgamstuscPhrlfm, 2. WHeFEln sdid Wpstipan ranggstream optical
downstream opti cal signals have different spectruns.

6. Tigealappar affesndfpecirainm 2, wherein sai d ext ended
upstream frequency band conprises at | east a sub-set

60T aht rauengyodaain of, wREEn 30D Miended. ufsteampfag@hnug band

of claim1, wherein said at |east one pair of

con '8&‘&%313&% ab F:HR'%' stBSsel Y ﬂéqelﬁﬁéfba%'o‘f 3 006-3600NIEG!L O S,

and safd at least one triplexer conprises two or nore

trqu&eexerS' whereiin said jnterface.c rises a

Tt adilOF rEREEEEY Oépﬁ@ﬂ g‘r Ve, fatlgsaatli 10aex Thdal of connectors

downst ream r adi o-frequency. si gnal i nté) ) .
comprises two or more pairs of conhectors, and said at least one triplexer
comprises two or more triplexers; wherein said interface comprises a radio-
frequency splitter to split said extended downstream radio-frequency signal into
two or more extended downstream signals; and wherein said two or more
triplexers are able to route the two or more extended downstream signals to a
respective first radio-frequency connector of said two or more pairs of
connectors.

8.  The apparatus of claim 1, wherein said interface comprises a downstream
amplifier to amplify said extended downstream radio-frequency signal.

9.  The apparatus of claim 1, wherein said extended downstream frequency band

comprises at least a sub-set of a frequency band of 1000-3000MHz.



two or nore extended downstream signals; and wherein
said two or nore triplexers are able to route the two

woronineEsext ended downstream signals to a respRCr/inzeos/001361
fi rst radi o-frequency connedtor of said two or nore

of conne The a ratus.of claim1, .
The PRSP, T S de Y6 POBQC oL RERARd comprises at
arrpl ifier to anplify said ext ended downstream
r adiegstra wiperehef/2 Segiracy band afitel G9BAHEt us of claim 1,
wherei n sai d extended downstream frequency band
1¢ onfihe apparatus lof aktimal , sulieree saidfopticdlregnenaycdmapiteo fin optical
1000- 3000VHz. 10. The apparatus of claim| wherein said
| egasyplét equency band conprises at |east a sub-set of
a frequency band of 5-1000MHz. 11. The apparatus of
| ai aid optical connector conprises an
> 1% tlA[:rg t%ﬁ%ﬁ@%éz A system conprising: a node to
m)dul ate do trea dat ont o _an xtended downst r
opti cal 2s? ? Spiea 4F aefp@n&’éde%?ﬂﬂégt&
optical signal over an optic fiber; at |east one
opt i captieedsignak ardfprineif prid extandash dovalstresn weEeasigngl over an
optically connect said apparatus to an optic fiber;
and abpfiefibér; one interface including: at |east one
pair of first and second radi o-frequency connectors;

an opt i g@lkadt @né B hdQMIeBEYrisiapverter to convert
sai d downstream opti cal SI gnal into an extended

downst ream [

1o downst r eam %R %E’gfé%?g t§ g&hltyl %bggg%t%gfr?e%rl p Setgeagl optic
to route id e(>i<tended dovvnstream signal to said first
radi o- fregﬁ connector; to route a | egacy
downst r eam rad| o-frequency signal in a |egacy
frequency b&h@aﬁtpﬁﬁﬂfgﬁi @%’é@@‘%@g% adi o- f requency
connector to said first radio-frequency connector;

at least one pair of first and second radio-frequency connectors;

tream

an optical to radio-frequency converter to convert said
15 downstream optical signal into an extended downstream radio-
frequency signal in an extended downstream frequency band; and
at least one triplexer to route said extended downstream signal to
said first radio-frequency connector; to route a legacy downstream
radio-frequency signal in a legacy frequency band from said second
20 radio-frequency connector to said first radio-frequency connector;
and to route a legacy upstream radio-frequency signal in said legacy
frequency band from said first radio-frequency connector to said
second radio-frequency connector.

13. The system of claim 12, wherein said interface comprises:
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and to route a | egacy upstream radi o-frequency signal
in said | egacy frequency band fromsaid first

w0 2@bb06T78e€quency connector to said second PCT/IL2005/001361

radi o-frequency connector. 263. The system of claim12,
wherein said interface conprises:a radi o-frequency to
opti cal a@@mefrqq@pnqyOtoC@wgf £onSIEN { G extendad upstream
radi o-frequency signal in an extended upstream

f r equ eatity-flequehciy ndi gnad nnups exeadedo phitzam $iegnericy band into an
wherein said triplexer is able to route said extended
upstrg Wica“@[glsai d first radio-frequency

connector to said radi o-frequency to opti cal

convertgp.. 14 . 2 i m: rei i
interf aggle{:%n n"’E')arlcl-{El&ﬂ é%eztl%%%tgfrmegdr%% aér%% %ﬁeg&tﬁsgen%ﬁf%}m from
sai d extepded upstream radio-frequency si.gnal. 15 The..

Syt it TEY PDTBCd R, GORBELT  Saids SO pateny to' dpticel

interface conprises two or nore interfaces, said

syst eAPREHEY-i si ng: an optical splitter/conbiner to

split said downstreamoptical signal into two or nore
16pt Thal sydten stfr elaim s1nahsreint caidi iEetfacsacomprigesoan rupstream
opti cal downstreamsignals to the optical to

rad iaﬁl%)ﬁﬁ&qﬂé%ﬁﬁiﬁfﬁ 414 ek feBfidd 1@fstr&ath ehdi MPreQlicr® sinal.
interfaces, respectively; and to direct two or nore

14PSHHEQ Qr@tc;fcﬁéimc'ilﬂr@ SeinGGf %(telgastt ARSRHEd c‘!@n_l_}%‘éses two or

nore 1 n etr aces to sald optical connector. 16

system Ofﬁfl ai méﬁ wher ei n. sai d upstream and

dowisEy BUSHASHEiSES) SYSPRRrPT S %e different spectruns.

17. The system of claim. 13, wherein said extendeo{ L.
upst r eaf® fopé el esliftereomebip® igrsplib saidrdavaglipany opfipalsdgnal into
of a frequency band of 1000-3000MHz. 18. The system of

cl ai m#@ or wiee eptica alowvnatredne sighalonte dizact szl two romenereroptical
conprises two or nore pairs of connectors, and said at

| east deRasitdabPhiexas ¢ HERptisaSo trsdioFreqionicy donivplters of Said two
wherein said interface conprises a radio-frequency

split Bf b hﬁ@f&c%sﬁ@%p%ol ntlﬁn(?ﬁC{o GRPSEF L& Mhore upstream optical

radi o-frequency sign o two or nore extended
tri pi cieans Lo o 57 ol B e B0t 57 BRbD samperor
dowq.%te rs?satérr]n%if %ﬂ?rlnsl 3t, \?vhéare{nessali)ée glgs,itr\éeetmfainfisdtomwtream optical signals
have different spectrums.
17. The system of claim 13, wherein said extended upstream frequency band
comprises at least a sub-set of a frequency band of 1000-3000MHz.
18. The system of claim 12, wherein said at least one pair of connectors comprises
two or more pairs of connectors, and said at least one triplexer comprises two
or more triplexers; wherein said interface comprises a radio-frequency splitter

to split said extended downstream radio-frequency signal into two or more

extended downstream signals; and wherein said two or more triplexers are able
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radi o-frequency connector of said two or nore pairs of
connectors. 19. The systemof claim 12 conprising: at

wo e@sioB€ tap device to transfer said | egacy PCT/IL2005/001361

downst ream r adi o-frequency §ignal fromsaid node to

said at |east one interface, respectively; said tap
havitmgowte fthe $wo purmote ekenfled cdavwnstrsan ovighadothecespectve first
said at |east one interface, respectively, and a

S eC eatio-BRhercly Rtk of saidawb ak nwadpsrd of coanattorede.
20. The systemof claim 12, wherein said interface

1@9%&%%?% o@@l@lﬂﬁtlﬁ%ﬁig?ig@%@ fier to anplify said

ext ende wnstreamra requency signal. 21. The
system qQf, cl.aim 12, wherejn ' X Y
fr equen@éleﬁsér?ge Eaé)r%eP' (S :‘8 3 Sffglgéaag(% %85%%0?72%?( 8%}@%%&18 %quency
frequency band of 1000-30Q0 .. 22. .The systemof =
cl ai miEpal {Rwr $ith 184 do |S@§a?éN§l%%%t Ot AR AL PGS Bid tap
at |least a sub-set of a frequency band of 5-1000MHz.
23. Thevisgst dnstoport lmked 119, thahsseendh ceanegtospef] eaid at least one
connector conprises an optical coupler.
interface, respectively, and a second port linked by a coaxial cable to said
node.
20. The system of claim 12, wherein said interface comprises a downstream
amplifier to amplify said extended downstream radio-frequency signal.
21. The system of claim 12, wherein said extended downstream frequency band
comprises at least a sub-set of a frequency band of 1000-3000MHz.
22. The system of claim 12, wherein said legacy frequency band comprises at least
a sub-set of a frequency band of 5-1000MHz.

23. The system of claim 12, wherein said optical connector comprises an optical

coupler.



