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" Field of the invention The present invention relates to net JUL 2003
interfacing, and nore particularly, to methods and 10 systens for

control li sm ssion of data between network stat ected to a

t el ephone ‘O‘gmﬁ&?ﬁedl um Description of the Rel ated Artkfﬂg F}Psg/?lea net wor ks
use a network cable or other nedia to link stations on the network. Each

| ocal area netvvor e useg a nedia access control (MAC) enabling
network interface @B@“\g@mmeach station to share access to the nedia.
Conventi onal | ocal k architectures use nedi a access controllers
operating accordi ng toGRRf - dupl ex or full duplex Ethernet (ANS1/I|EEE
standard 802.3) protocol using a prescribed network nedium such as 10
BASE-T. Newer operating systens require that a network station to be able
to detect t[e, 09§ R0SARbD FRECHRRAINSANLOS SurschiEk MRENRLA HbE RARFORK
envirqQnment, the 20 network is detected by the transm ssion of a |link pul se
by thé phyS| cal layer (PHY) transceiver. The periodic link pulse on the 10
BASE-T nedia is detected b WHM”MMHMVH, whi ch determ nes the presence
of anot her network station Imlw on the network medi um based on

det ecti on of the periodic |ink .pgle¢es. Hence) a PHY transceiver at Station
A is abl & tionhe presence of Station B, without the transm ssion or
reception of data packets) by the reception of | i nk pul ses on the 10 BASE
25 T nedi um f FRSrRTesAR IpvppHioR Felaies i Refwerk interfaging, and smops paticylyglyy to mathodydder way t o
devel mp agstenis €dti commlling @ashtioncst alth Baween MO sGtidnd cdfectell Bke@lepRgEdder usi ng
convent i | twi sted pair tel ephone lines instead of established |ocal area
network media such as 10 BASE-T. Such an arrangenent, referred to herein as
a hone network envi ronrrent provides the advantage that existing tel ephone
wiring i { ed to i npl enent a hone network 30 environment.
However, tel epiaingealntwerks e @ nitwdilecablatot gthen oediytodilestdtionsp theinetwerknBacke caused
by electr . r

t ransf or rlr{’ec ?@%9 &ﬁb& géh'lear& gﬁ%ﬂ’gmeaf %95 N g%(tg |e%3mﬁ teV§ ,}[MV,&& és}?e cf arde A

tel epﬁonéaths%@t%i!‘f‘ﬂ‘é‘f“*%ﬁ’t"’é?n on transients due to on-hook and off hook
andhn0| Sﬁ puI S6fvertiond ibdaE ari aewhadkdarbHilcturése hse pheiie Sccess Nddntedliers tdpbratilg SYSt ens
such as onli n ~-2001 2 2 9 ~ U
503" A-RRRLt g‘ﬁgf'g‘h o B b8 e e (AR E‘t"‘&ﬁgt%r&ﬁg}gmﬁ e 7o

si gnal v\pregayiged I[etWOfli mqhqm, é'éf-hdf i9 BﬁSF&; é‘ewersmﬁﬁ@; sysfemg, regyiggrthat metwerkwav ef or m

depends |lsat@ab e bk tb B&ectMné bre@n&epmé AWork. | mlauaaéﬁuso RASET Rnvirefiment, @t | ONS i N

the twisted pair te ne i fferent_associ at ed
I engtirqus &ftwf’%és ‘%P’a‘ﬁ‘t:ﬁp‘g ﬁarltl?a%lssg’P °Fﬁenkrré’ t3u mé"Ergu%EFé °IW§“'§ﬁa‘l r&Fl ecti ons
an a trarsurdictlioll prlest sth& 1B AFRAT med@e iseismﬂebm PHYh gectivep ofhindydetammynee thase t he
net wor k shedided off dh @8 Qetwbik RRLMNHakisnidif drOMe hédwdiR ¥Bdidin BREKsr &:tection of the

periodic link pulses. Hence, a PHY transceiver at Station A is able to detect the presence of Station B,

without the transmission or reception of data packets, by the reception of link pulses on the 10 BASE-

25 T medium from the PHY transmitter at Station B.
Efforts are underway to develop an architecture that enables computers to be linked together
using conventional twisted pair telephone lines instead of established local area network media such as
10 BASE-T. Such an arrangement, referred to herein as a home network environment, provides the
advantage that existing telephone wiring in a home may be used to implement a home network
30 environment. However, telephone lines are inherently noisy due to spurious noise caused by electrical
devices in the home, for example dimmer switches, transformers of home appliances, etc. In addition,
the twisted pair telephone lines suffer from turn-on transients due to on-hook and off-hook and noise
pulses from the standard POTS telephones, and electrical systems such as heating and air conditioning

systems, etc.



I UVUSI 1Z/U )

pégkozb%?mage oa the order of 10 to 20 nmillivolts, whereas network Si gnal’s
from anot her network station nmay have a value oa the order of one to two
'vol ts. Idence, the anplitude and shape of a received pul se 20y He 2803
distorted that recovezy o~ a IO transmt clock or transmt data. fromthe
recei ved pul se becones substantially dii~cuit. An edditiottal problem
encountered i s Eurgpemiaiions!! eribMme inYy sdieiiBne NWRing efictviolls ks &naefthe Bigharor k
~exm nation Basic A~ (NBA) device, used as an interface 15 between fhe

residential ciosdisienr(.ps cshaps) sefsa Jepsqiitted waeormy r dapeads gl an thesvipsgk

(1 SDI ~~ased sji gnal el ve . |4
switched tel efﬁ%ﬂﬁnme(@%gﬁ%aﬁngﬁ?ﬁE&P%%%é%ggggggl}oé?gﬁﬁgﬁgh grbst ens
typi cal | y usessawgll id¢athe differemhassuciared JendtB¥Y, the Grgick dconectibes, abiBt earei r
prem ses end of tlZe 15 WBA device, to inerconnect a pl urfll ity o anal og

t el ephoné dev@%‘&ﬂlevis’&ﬂ?lemqﬂ&eozcﬁtW‘%"E‘Bﬁe‘%aﬂ‘#"’?@ &igAdn el jgphigng, wrng

fransm ssi on @palgy Ay BLENA AGwRIE Ugndl Féi he TR MR B RaVOA plalcto-

i nfonmat i oxt. ; og tel epfiones within a customer prenises will
be wired iui peaktwltapypn tezerdguofitliOoto B9 millévolts, wherad metwonk sgehlafgen
However, the telephone i .ch within the PBX is,designed for . transfer of
anal og tel ephﬂ?@hcgi“ﬁ%rg\#ﬁé%%aﬂhﬂeﬁ ‘?tﬂmp?”e@@r?ﬁlﬁé’%loﬂ%&f Wn%qlté‘rﬁﬁcen wor k
data signals ghplithfe BhdRRipe8f & recERea~ g SBE k@ tdidoméd Fhad RecoVBgasl h per
second or ten negabit per 'second data transm ssjon rates. WO A 98102985
di scl 0sd9 a direpismiti clogk nem dranemit | date Sem cther srcetypdrmlssi deqonissi subFtagtialyng
simlar struc{ﬁﬁ%ﬁ using the existing tel ephone wires including a Swtch 30
i

hub for direc rrfornlation from a source selectively to ones of a
plurality of switch [ines as signals in a selected frequency band t hat

exceeds frequencies of, voice sjgnals 114~0F-Q0111' ~ RN | JV-1/[ /s
AVENDED SHEET  o-{n.edditipn 1'{25*?8‘1“‘2’}’8F mofig‘!f%“fzon&%;l@caﬁ‘%‘"ﬁéi‘ fne
lir~ a sw t chyfedfe: GPURTARAGNE REThimMbh Basil| ARSEINITA) &vice! Gse8128 aR intéfatdTber

phone lines, ~.nd circuitry for controlling the swtch c_lra~|.7tr§four
conxol | il8g t hbetoien e residgndal smtome) premises apd[inegmrial Ferices Digigl Newwrkor an

art ~agenent f putecting Go ter talio i

‘netwozl G W zeﬁrgdggé%s e%%l%eﬁg%efd ?é ac%?%g%p%cﬁ#’%?‘gﬁ%}egnch
exchange for eddpiidhe aaiwod Bf patticalangEtipepdibased teléfhohbeystems typhcally ascaed
for as arranger_ne%%,té fgr i Ier(_yﬁ&gh h cg@iut er 10 aetwotics ig 15
Eur opean base#8M%3f& (DEFRC Bi B? tQ, e quseer; Bremises o o ity

- tel epho~r sem\ggps dulitd) 51 iteRBhndtP @ phiraRty| S enalog tteiagh&iél EelicBOvie YedpediRic
prem ses. There is also a need for an aziaageneat tbet enables .

i npl emerGat i ofwisted apdio tatephonevovite four transanissions of eneleg telephnse |sigmals La5yERal s

iu customer premse ' [ S Ngsinie hrifsds are
obt ai ned by tﬁgﬁ%?gineg %%eu@%%?ﬁgﬁéﬁggég&l f?‘er S C(%nect ed
bet ween t he t sl bl owiced inumstapiype sonfigunativndsy the privatephranciit exchange ditowever,
exchange. enablin ransm.ssi Qn. of r k, dat a, si gpa bet ween

t el ephone i nd% ?Pim%ﬁwaab&ﬁ‘?}m“&muﬁ%ﬁé %%ggﬁﬁﬁzﬁfncg‘li“ﬁ%‘té@ Pect of
t he present | ARG IRRw @ mlﬁ?gvehﬁng)mvw%o&fg@wbm 4t QUGS tat Rlge b 35
and second conputer egad stations, connected to respective_frost and second
' t el ephon2S | i ndregugnciss iassogiated-ithvone megabitHpeasecond, or yenymegabit per second data

transmission rates.

WO-A-98\02985 discloses a digital communication system for apartment
buildings and similar structures using the existing telephone wires including a switch

30 hub for directing information from a source selectively to ones of a plurality of switch
lines as signals in a selected frequency band that exceeds frequencies of voice sigoals
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AMENDED Sr~~~T 2 9 ,J UL ?~~3 WO 00164105 3 PCT/ US99/ 19761 ho -0699;976
rpetephone network wherein each of the tel ephone Iinq%ﬁaiﬂsémﬁ§ a 1
correspondi ng anal og port connection to a private br cﬁ % change (PBX),

t he PBX configured for communi cation of anal og tel ephone signals on at

| east one of the first and second téephone line pairs. The nethod includes
connecting a high pass filter between the first and second tel ephone |ine

pairs) and transmtting 5 network data, signals, having frequencie

subst ant i al P§ hielgpiens &tﬁé\t,'\%nérﬁﬁ“ﬂ@geﬁﬁgﬁ@t&ff 3&%#@%@9@@&% é first
and second AR S a&%ﬁg/‘ i dopBolling mdawitchf dildufty fobRBRoltidge hi gh
pass filter ena ﬁﬁ%mfﬁﬂwhéﬁﬂork afg s?g%@?g to bypass ?ﬁ% PBX circuitry,

wi t hout i ntthekeftclng with the anal og tel ephone signals. According to another
aspect of the present inveng includes first and 10
second end stations) first éﬂ@ﬁéégéﬁﬁgﬁgﬁgﬁﬁgﬁﬁﬁﬁ? t el ephone wiring having
first gnds coupled to the first and second end stations, respectively, a
private branch exchange coupling second ends of the first and_second

twi sted pai Thereliep fou #u prgAUEARIeRIORr | IBSROBISCHRE commttaT ead sationsrinahal og

el ophone wiERgerReE henR wiBE ot hfpond fle R ESRB R BOAE [ ) g
bet ween t heprahdtéxchage i@ comeuhisitidrect analiog telefhophgigmalsni ri ng) for

bl gher & harad ne HEF Gt SPR o pRREE SPGB YL AP ISR, B2 B ERond eha
statiggs. M&%mr@?ﬁg&g%%q%mﬁmm &fchidpes fotvesiliémial W | | be

set forth in part [ ] mich follows, and in part will becone
appar ent t oteldpheny swrvicks owitih minmah modifisgtion e nthe AXISHYALE CHSEMET PHRINESH ng or

may be | earped by practi I i.Qn. b AR t 0

i nventi on n&@“ﬁe‘\ér B Fﬁgggﬁéaé%g%yﬂﬁe%%gﬁ%wﬁg’ i NS rgir;én%bg?%ti es
and conbi nahiyosk et transbissioh \of petwdrk diatusigiads inheistopee ipranisas| laving .staBR| EF
DESCRI PTI ON FO THE_DRAW NGS Reference is made to the attached draw ngs,
wherein eleﬁ§ﬁ¥§5%5§3ﬁ§“FH% sane reference nuneral designations represent

li ke glsements t hpgughutotietheslles®i dbtaiddd by el fredent Saventivno ehedi £ bighm
illustrating a conputer network inplenmented in a .custoner, prem ses having a
private brapess SiterHisrgenected yerueso iW&PP‘H‘eah“"eBEGdF‘Wé‘ﬁ’Fe%ED e PRYES ont

invention. Fi e H! E;%a ﬂ-!:tﬁﬂgaﬁhﬁén}ié%r | BB adatAtsh Obettdéh nRd Wor k of
Figure 1, wﬁgg%#nm% e-high paSs circult ?E coupled to the twisted pair
t el ephone mmem@nem@mrommemammmg@ﬂw_s is a block diagram

illustrating in detail the high pass,fil u ; ding to
an embodi nent of %cﬁ‘é‘dﬂlﬁetge?ﬂe %H?/%nﬁtgﬁ.pr%r "QF@%%@%?N@“%QE}HE
| NVENT3ON FiigtbfcBnnlectifiy #rsedi agr am of an Ethernet (I EEE 802.3) l|ocal area
network 10 inplenented in a home environnent using tw sted pair network
medi a according to an enbodi ment of the present 35 invention. As shown in
Figure 1) t h\?\%ﬁg%@éﬂna% Ber ich8 |stiRfs, LoRRSHAN to Fe@pdtiive isoandasiond access
2 9 ,1(~~ 3 01 64105

telephone line pairs in 2

J1
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PCT/ 13399/ 19761 (NTBA) device 12, configured for sending and receiving
~integrated services digital network (1SDN) signals to and fr9nmyg gty ic
switch tel ephone network As recognized in the art, the NIBA device 12 is
configured for outputting | SDN-type tel ephone si gnal s onto a 4-wire SO bus
( 14) hav%go,%lyg res for a send path and 2 wires for actu§egee path.
Typically inplemented i n European househol ds, the SO bus 5 14 nay have a
single termnation) or nultiple "taps" connected in parallel off the SO bus
14. For sinplicity, a single ternmindtion is shown as a private branch
exchange 16. The private branch exchange (PBX) 16 is configured for
coupl i ng heteteleploanprtirek yheseimpachaf thi éelepon liae manrs his aecopPspending eRalagfPot wi st ed
pair W richieckn wolbSgac @mmmaaﬁﬁgem)pge PBX @PIRIES fo? CorithunRivR W ﬁifaﬁéﬁ via gg;i(em
yeh as

22 according to a,star ntiona ste

16' of Fltéﬁg%‘eélg“a’ls & d’gstgne %}séﬁrsjf SHnEH gte fFPoPRe L"ecrpaléson ﬁﬁ%“ﬁ He° SO bus 14
f r om t he chPRBting 2 high rpassridien betwash tth,ehﬁrz@namoral elephoesd lineypaips, aamatnerglttpart

connegt i qa&o&&ataTma@vuamp fréfhiedcies GEUIhAELY Righef Ptan SHY m b RepRiiR| sRfald, €/ ephone

signal s between the NTBA 12 via the SO bus.14 a tele es 20
connect ed"“f”&e“tﬂﬁé.“sc‘ﬁ?dssf@ﬂd ‘b’&I"‘I‘m’fg‘i stakigns Vit h‘g}' éssg'\fkji gﬁ“"? Sl P sﬁ?@“f connect

two tel epimbteesheZleta/oarﬁdtazs(yoals:@mybadthalPacheslpmctwndmt inmarfetirgdwithathe gnalbp) or 15

nay CoONNgGLndRedaft] €phones 20 to the public switched tel ephone network via
NTBA 1 The switch 26 supplies Wght (8) pairs (A, B%i of twisted wre

to the connecf‘?°8ﬂg‘g?8“.“°q‘:'aéﬂﬂ°°b%fp‘?° PEFFent e QR ‘IRI“P‘E”I’I%{%”&“E’B ¢ 858fdi ng pair

of cornectdomiead {tdionsBhirstAB8d secont Ivastddipxir kBpranwidify havikgfirstenxda aqpled tottedirst el ephone

20a has i I nd Bl, end

Siation é'xgc?seﬁoﬁh EndQFaan? re%@:wgaﬂrnhggﬁﬁggag@&ge%% Sg%}g‘?‘%‘ﬁ% &ﬁ% ﬁﬁ?‘gﬁ

t el epho né“EU’dWﬁ'a% Pﬁ“t‘@epéw (CCt -] GW#W‘FN%%OEH‘“E}SH"PD of gnadasrigiepliane efgnals on

connect i QfiSastbhe offtR, fir& hikd. seodfid HRRE palxbaebhahwﬁxg a@memhu Imstcaim:o Mhel hightpkke

conventi onal imted Lo 4 kil ohertz

for the §W“Etésnc°wlejdg’ftwaeﬁgfero}g st‘?nglscecoh me‘P (?e] pﬁo"ﬁe \/\Efortr?’hsg"s Wlections 28.
Hencels i fetyorkdata Slalabéwpnaafebq{wemeemwIﬂnﬂle@bﬂﬂemogz@@handlg@i_lb directly to
t he PBX }&weenlihtSirss Widls6cbnded Waidhs!! at t enuate the hi gh frequency hone network
si gnal s gener the end stations . 25 Ac i.ng .to the disclosed
enbodi nent , 2{lﬂetb"ﬁfa %&mgf"fsr“gg Ve@%ﬁ"gﬁl°ft%‘ilf'y~eﬁ?°"%ﬁ f’)e ef?fﬁé’d PR PRen the switch
26 and tmesccmnmemclﬂdllm asd pgarpweillibecomk epphrem o thasehilled @ theeragmini ng t he

hi gher - fr, Q&Hﬁﬂ&%fﬂﬁw\@&x’ﬁ Gﬁﬁa?b§k9£l-i&|b§p&énc@ofthe*ﬁﬂ%oﬁ%@@dv&ta%b&ﬂﬁxkS)

transmtted by the end %atlons 22a and pass the swtch 26. Hence,
a conffut é‘I"’e'ﬁI@{' W@I‘I@r??ﬁ?db‘éi afpiped by mpAns of “‘i‘en“sg“'ﬁ“ﬂ%‘&ﬁﬂd s gatihithg a star
t opol ogy-pbiaceéut inaheyppraded claiswor k. 1 n addi tion, the high-pass circuit 30

rejects |ower-frequency 30 signals within the anal og tel ephone signal band,

enabling the switch to bngpmeml‘o}rpdfmmwm@ of network data signals
Wi t hout i nt er%erl n SW tch ?eratl Qns for anal rgl?tel ephone

si gnal s. °F § 'I‘E‘i‘délﬁ?g' fmc[’eﬁ Pres: l‘ﬁhefeﬁ'c TRFAS "AVIHE G SPESEERF cui t
coupl ed lvemnegdesignitonsrepreseri lik@lezenls thiveghow anledeieons 28. As described in

det ai 35 bel ow phih 1r1§359ﬁ&f< dia@mﬁ':ﬁd&&ﬁmé)a &Iﬂﬁué‘%%k :&9@&&:@&1'19% &Eto&-’? the high
pass filter 30 in both Figures coup es correspond |n%§ i nes of each
9"1“?9‘%8& I

tw sted [PEmpses haying a private b'“Z‘ﬁb?»"W?) pt of {the) Besne wi ri ng
to form danvemigh pass circuit, such that each of the twisted pair wring 18
are connected I3kl riation
of the enbodi m eE)ﬁfa‘ %Ikggﬁ{ﬂlrmeuﬁ, eargaedomﬁh%} S%F%dggghwﬁ%%ﬁ‘ gglp}ésgnnect ed
to the t\ﬁIf%‘{“ech%EPA“ldrm 'dMlS&dBB“E‘RRh@Ien‘a‘I‘“Et%‘e’P‘H@W 16' . Hence, the PBX 16 of
5 Fi gare 1 i SFig@esiiflerntdk diagrhf vty B6E i def ke ﬁxgtepﬁpﬂu@rumﬂﬁi 1 REX2syst em
16", whereas.the aﬂ%&q&er@% gzenﬂ“gmog 2 is advantageous for upgrading or
retrofltlng exi stin P remses systens that already have the
conventi onal PBX 16 | nstal I ed Figure 3 is a block diagramillustrating in
detail the high pass I’?%W?D%IBO%E HW%T%WSH?%M of the present
i nvention. AsFigltowis a diagrangoff 2a Eshernet(@ERE 89 3 )plact arfa tetverk Blimplefbntadds a 10
connect o pairs 18
homé Qmé&nen%néqgféwég?nf A g@@gggg@mggm bt E@ﬂ}éiﬁ CoRd:

of tel ephone wre Ica ¥ o are coupl ed
to cofnedB¥grtionafis ShBW‘l“‘ Figyre 1 the hosge egyirqpmens inclpdss a2‘B‘”°’I‘ Egpiaatiop basic gecessience, t he
connectors 40 and 42 establish a high pass filter across the tw sted pair
with corresponding to end station 20a, and the connectors 44 and 46
establish a high pass filter connection for the twisted pair wire
connecting the end station 22a. 15 In particular) a high pass filter is
formed across the connections Al and Bl based on the capacitors O and C2,
and the inductance el enent 50, shown as a choke. In particular, the choke
50 |ncI udes a f| rst Wi nd| ng 52 coupl ed to nodes A and B The nodes A and B

o r o ”~ o v o Y




,1ti-U-GW 1 -629J1) L20BVIVV-~1-~/ ~1 According to the

. di scl osed enbodi ment, a bi,gh pass fillet is added to a PBX U %g?d fvr
swi tchiag anal og tel cpltonc signals. enabling inplet~zentat ra‘rll oft

paral l el -type shared nedittta |local area netv~rork in a custonmer pxe-~bes

t el ephaaeyg\ekiiod ~- V=9 @ scar-Wring topoXogy. ~Iencepchpg®aget worKi ng
techOnol ogies rrBy be inplenmented in zesidential prem ses using anal og pl 3X
swicc)zes with 5 m~nal nodifications. Wile this inveruion tfas been
described in coaneccion with wtac i ptrsendy casidered to |Ix the nost
pracacxl and pzefezred cnbodi Fvenrs, it is to be underscaod that the

i nvenaoa ®&BAbdevic¢ i, senfiguredofor sending and Freoeiving nwtyasel] seeviressdigighretwogk(I§0N)e

coadr acy, signfis ntaﬁ'@ﬁ&ﬂi f;@h@ﬁ&i&ﬁ teléﬁfoh@déﬁvofmﬂk fezagaludame ol tl%QWB\&&icﬁEbt 12

arr ~enenr co e.of th n

Sy oot G b RIS el g rg s TR Sy b e NP D 1o
of inter cmmﬂa:@lh jandR Wires & a geoeivegpatb O itbicelyippitiaented incEusdpeamnihoseholds the s bised t 0
first andsgoand 4 SlaPBARG b0, &emneﬂw Sapk &}mec&@npﬁmmw the $0M0uR moa& 5

t el ephone nefwork wherein each t he 't el eph | ~in:e pairs has a

cortes ponﬂF%‘@“Yaﬁ%\?E&i’dﬂﬁ‘&F"ﬂ°ﬂc§f§W P B2 Suych exg “&e Brivaxe branch exchange
(1~, cvafi gur Gte frivate beminexdhagt (PBX) 16 cafigiralfor-cogiliegpthe mleghose ggmallop ten  at

| east oneg(,{ %txtga&afuﬁilty%?gns?&(bgiquanh@HQQ fohrea%mﬁ)r% tEl?ghorEpﬁ) Jebdinsoei ng

chara~ctesi s X | pass et ween 't he fast and
second te‘f“b‘B?ﬁ‘S‘ﬁé poeording (@ a siay tT"F§"°g1é1nd transnitting netwo~ data signals,
havi ngo f r eque ehvestiondl PBK aiteaisysutteds ABXAIS’ bﬂmgwenalnagxdsehﬁ;p&fnnean@ zslfgnal S,

bet ween t t Y ass
filter. Jyé‘ Ednﬁﬁ] 5%%?2 g’&g?&cﬁ%ﬁ ah \%ﬁ%g sﬁ’)é&ako éjlfll@”flyq& am connect ed
tel ephoneCOF@Ffé’“i)&ﬁ 2 Thezgwtclt 3 isesontisared &r §wtfams>|391qgrfelemehwalf mfmé the

conpri si NGTBA MWiLGE S(ﬂ@stﬂﬂ&ldhhﬂdik zae;moﬂ wdondeaedaaamltwieded mtmeaasdcm%epl urality

of connecte ~ae ncI the S €ec.o t el ephone
line pair év qh%égm‘fyq 1‘ﬁ’§°"5°°t “ﬁ’g" Qe abana@? gpéc -3 '“P“r%” Rv'%%tp a"sgl(r% The g

pl ur all$ t ymayf conrsetrtbectelephofd 20a¢ dplpzmqewmhabtepmonesnes\mk g teciTBAe 1z oFlpUt er end
ol o ner o ieadapehloh 1) fuik O ) oBliddSar 1d ihd @haccrtns 24, B AARE A0 i
ST br itk o BRI 7 R B e U e B KPR B a7 16 ¢ B dbele Pook of 't he
first telelephome20s has@s pixiof tebpiging Wies bangdeteph wonnkitionset] dud Bl.ecohpainsZehon of a

hi gh eapagy t&&e&ﬁm\%&@e& ts Flﬁnézc’ﬁ&(ﬁ% B2, &iema&rzos ﬂzsr}@ orbgdfdingd@si@piii al |y

i solating a second I nductor; and reading the network data signals
from ?hecoweta%acwwanw '#. min CL~ tfIC~ 1'.nl.nl1 ea AVENDED SHEET
As described above, one limitation in the conventional PBX 16’ is that the switch 26 is band

limited to 4 kilohertz for the switching of analog telephone signals between the connections 28.
Hence, if a user attempted to connect end stations 22a and 22b directly to the PBX 16°, the switch 26
would attenuate the high-frequency home network signals generated by the end stations 22.

25 According to the disclosed embodiment, a high-pass filter circuit (HPF) 30 is added between
the switch 26 and the connected twisted pair telephone lines 18, enabling the higher-frequency network
data signals (i.e., home network signals) transmitted by the end stations 22a and 22b to bypass the
switch 26. Hence, a computer network may be implemented in a customer premises having a star
topology-based telephone network. In addition, the high-pass circuit 30 rejects lower-frequency

30  signals within the analog telephone signal band, enabling the switch to be bypassed for transmission of
network data signals without interfering with the normal switch operations for analog telephone
signals.

As shown in Figure 1, the PBX 16 includes a high pass circuit coupled between the switch 26
and the connections 28. As described in detail below with respect to Figure 3, the actual connection of

35  the high pass filter 30 in both Figures 1 and 2 couples corresponding lines of each twisted pair
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includes a first winding 52 coupled to nodes A and B. The nodes A and B of high pass filter 30 are

capacitively coupled to a corresponding one of the telephone lines for each twisted pair. For example,

the node A is capacitively coupled to terminal connections Al, A2, A3, ... A8 and node B is

20  capacitively coupled to connections B1, B2, B3... B8. Hence, the first winding 52 of choke 50
provides an inductive load across all the associated twisted pair telephone wires 18, resulting in a
paralle]l connection of the twisted pair wires 18 for transmission of network data signals at frequency
substantially higher than the analog telephone signals.

As shown in Figure 3, the choke 50 also includes a second winding 54 that is galvanically

25  isolated from the first winding. Since the second winding 54 is inductively coupled to the first
winding 52 via the core 56, the inductive coupling generates a copy of the transmitted network data
signals onto the second winding 54. Hence, the terminal ends of the second winding 54 may be used
for additional monitoring of the transmitted network data signals passing through the first winding 52
without adding any additional distortion to the network medium.

30 In some cases the capacitance between A and B terminals may be substantially high as to
cause a short circuit for high frequency signals between terminals A and B. In such a case, the high
pass filter circuit 30 further includes a second high-impedance device 60, labeled as choke 1, which is
inserted in between the terminal ends 40 and 42 and the actual terminal connections Al and Bl of
connector 28. In this case, the high inductance device 60 compensates for the high capacitance within

35  the switch 26, eliminating the possibility of a short circuit for the high frequency network signals.
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telephone line pairs, the method being characterised by:-
connecting a high pass filter (30), between the first and second telephoue line
10 pairs; and
transmitting network data signals, having frequencies substantially higher than
the analog telephone signals, between the first and second computer end stations via
the high pass filter,

15 2. The method of claim 1, wherein a plurality of said connected telephone
' line pairs are connected to said PBX, the method firther comprising:-
connecting the high pass filter in parallel between the plurality of connected
telephone Jine pairs including the first and second telephone line pairs; and
transwitting said petwork data signals between the plurality of connected
20 telephone line pairs to respective computer end stations (22A, 22B), via the high pass
filter.

3. The method of claim 2, further comprising adding a high inductance
device (50), in the form of a common mode choke between the analog port connection
25 of the first telephone line pair and the high pass filter for compensation of & high
capacitance within the PBX and f
firther comprising:-
galyancially isolating a second winding inductor; and
reading the network data signals from the second winding
30 '
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second twisted pair telephone wiring and configured for commumcanon of anelog
telephone signals on. at least one of the first and second twisted pair telephone wiring;
characterised by:-

g high pass circuit (30), coupled between the first and second twisted pair
15 telephone wiring, for instance transmission of metwork data signals, having
frequencies substantially kigher than the analog telephone signals, between the first

and second end stations.

6. The cowmputer network of claim 5, wherejn the private branch
20 exchange is coupled to & first 4-wire SO bus (14), the private branch exchange
including 2 second intemnal 4-wire SO bus for transmission of ISDN - based signals

7. The computer network of claim 5, wherein the high pass circuit
includes:-
25 first and second nodes, each capacitively coupled to 2 corresponding one
telephone line of each said twisted pair telephone wiring;
ao inductor (50) having a first winding coupled to the first and second nodes.
The inductor including a second winding, galvamically isolated from the first winding,
for generating a copy of the transmitted petwork data signals, and
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5 8. A private branch exchange for use in a customer premises, the private
branch exchanging comprising:~

a first connection (24), for a8 pluality of lines output from a network
termination basic access device (12), the access device configured for sending and
receiving ISDN-based telephone switches to and from a public switched telephone

10 network;

a group of second connections (28) for interconnecting twisted pair telephone
lines (18), serving one of the telephones and end stations of a customer computer
network; and

an analog telephone switch (26), configured for switching analog telephone

15 signals between the second connections and the first connection; characterised by

a high pass circuit (30), for trapsmission between the second connections of
petwork dara signals transmitted by the end stations at frequencies substantially
higher than the analog telephone signals.

20 9. The PBX of claeim 8, wherein the first connection is for a 4-wire SO bus
configured for sending and receiving digital ISDN signals.

10.  The PBX of claim 8, wherein the high pass circuit includes:-
first and second nodes, each capacitively coupled to a corresponding one telephone
25 line of each said twisted pair telephone lige; and

an inductor having a first winding coupled to the first and second nodes.

11.  The PBX of claim 10, wherein the inductor includes a second winding,

galvapically isolated from the first winding, for generating a copy of the transmitted

30 network data signals, the PBX further including e test terminal for monitoring of the
copy of the transmitted network data signals, and
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