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PGT/ U ARATUS AND METHOD OF | MPLEMENTATI ON A HOVEANET, Y

FI LTEWWWMNEED SI GNALS The present invention rel ates tghgrlfejt%m[B
interfaci Qgeeand nore particularly) to nethods and systens for controlling
transm ssion of data between network stations connected to a tel ephone |ine
medi um  DegGhkdasd on of the Related Art 10 Local area perwoswligresise a network
cable or other nmedia to link stations on the network. Each |ocal area

network architecture uses a nedi a access control (MAC) enabling network
interface cards at each station to share access to the nedi a. Conventi onal

| ocal WWM‘MMK ar cideGirks g : > trollers operating
accor dupl exofiE ORRUHY BXTERING 1615N-B

MELEMERTH 51/ | EEE standard 802. 3)
protocol wysigg a 15 presmNAb_gd netvvork medi um suc

as 10 BASE-T. Newer
operating systens require that a network station to be able to detect the
presence of the network. In an Ethernet 10 BASE-T environnent, the network
is detected by the transm ssion of a |link pulse by the physical |ayer (PHY)
transcel vﬂﬁméh&p‘@kﬁ%di c link pulse on the 10 BASE-T nedia is detected by
a PHY receiver, which eter nes the presence of another net sfation
transmtting o'ﬁ'etpﬁéenh’g’(%‘?nlfe e Fhwﬁraéléﬂﬁ'ﬁ‘ﬂg d%‘f’é%'f PHHY ly'ttﬁ V‘@@F i odic

l'i nk pul sestemion caprollingRidsntissmn ot datatetweent neStogk jtatinnsAonngctedytb @ t«tl@hdethea:t t he
presence gfgmhation B, without the transm ssion or reception of data
packets, by the reception of |ink pulses on the 10 BASE T nedium fromthe
PHY transgstcte.rnatlme%egf ;lge B. Efforts are underway to devel op an

architect conputers to be |inked together using

conventQ onal tloral arezinetyeorks ugeca netwlerkivable origther medistelink siefiong on hhhetwale Eatlocal ar ea
net wor K nRel) areSnébhdriditchidtuidlsd3ARedid acces! 6ddtrél IMALY ARSI R ork InRFRE E/M of O herein
as a home network envi ronn&hﬂ%dgrow des the advantage that existing

tel ephonee‘ﬂ‘f"i‘tﬁbt"sﬁ"“%acffésr‘?% e used to inplenent a home network
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problemin tel ephone W ring networks Is e Sl condition (i.
shape) of pesiogif QH%WSF P%é?‘ev@%éfsgﬂn’f‘?f@p‘éﬂﬁ?“f’ by &Ky ’6‘?‘?“’?’}1@1“93? fistermingsdhro | ogy
Nurmer ous b;reemhf apteeistv oplNgation trhd3mittingios itieche@aikrmedinincabed on dbtedtien ofabE um  as
wel | Il i GuRat H&%?%h@tu%ﬂcén%m%ﬁém% is Ltl?eeto Qg&[‘&be\%&&é&%{’ﬂ&%{.hons may

cause rrul f’° RS gnal l'ections on a
Tel epho newwi-qus th@mmsswn ocreception of daa packgty. by thy mumsof djpksrulses cnthed OBASERo| 0gy
may causeThﬂaaurﬂ&bWek'Hs'mgnanimfdtmmme network station to have a
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signals from ano net er of one
to two vobsing, cowe!weel totigeed paﬁ*swhon&ieesaw&a ofayseblighed lgcal areacnietyiotk medid sushpsay be so
di st ortd10 BASE-T. esaneﬁ yrr@éenamt FeRAE o ther€ih @CKhde nbtwarkefivitondént, proviaamd he
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resi denti gdvictdis thenaﬁe i%E aahaeanam“acbee RhdsBimeRfof hén apsuaﬁcbe et?URlaidiiocaM t ched

t el ephone _net.wo on o ce i tal, Network
(1 SO - a8 s fefeondst, s M b rgngieiil Phedt onlenk i Fagopapines | Son

si gnal 34 r prseafronethe staridard POTE elephones, and deciricplays@@s bugh ashearing gpdair 2enditipngsend pat h
and a 2- Wiys@m, @t@ei ve path for sending and receiving the ISDN— based signal s
t hroughout a c m.se The .| SDN- hased rat e noni ¢
ot | oot ons- orf LB FHERiR EePhoR HEOLTEEra Rk e AP PERBREe P B { e
hi gher - f r egyanemitigd weatfomr dependgjaradis on thdowicingtepology. Nuneempbranch saneztons fn tzen

| SDN- basegyigdqIna! et Bﬁ'er fifer Asidd! D vt dsahd M,ﬂwe&: hasgohaeé ieaamft ﬁe%ranat wor k
si gnal renderin he transm tted npetwork tgna 15 unusabl e due to the

harsh TonbiPRetsnS Ty cmiltis peal CEHOBHR & HHLINCS IR ERY: TriepborenineT| ON
There is a need for an arrangenent for interconnecting conputer end
stations in a hone tel ephone network having a network term nation basic
access (NTDA) device and configured for sending | SDN-based signals on a
4-wire bus. 20 There is also a need for an arrangenent for inplenenting a
hone conputer network in | SDNbased custoner prem ses configured for sending
and receiving | SDN-based signals on a 4-wire SO bus. These and ot her needs
are atta| ned by the present |nvent|on V\here a Iow pass f||ter |s coupl ed
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C7285280Wor k data signals to mininize interfer enceaz\lj tt\gzh basedSsiEHEIS760
" local area network in a hone tel ephone network h e{n&l work term nation
.basi c access (NTBA) device) configured for sending and receiving
| SDN- based signals to an ma public switched tel ephone network, and a
four-wire bus including a two-wi d path, and a two-wire receive path for 30
sendi ng and receiving the | SDN-based si‘gnal s, respectively, between the
NTBA devi ce and taps, al ong the four-wi re bus. The nethod includes
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path, and transmtting ork data signals, having frequencies substantia
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a net hod of inplenenting a local area network in a hone tel ephone network .
accof di ygstesiallpdiffieltm 1) and by a conmputer network according to claim6. WD
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filter for the ADSL signals and | oW pass | ter SDN signals. The
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public swtched tel ephone network) a four-wre bus having a_two-wre send
path andith thewbigherefraquensy ietwoek Fighaly: daseRvaty thmerre cEassing ﬁgan FRDN-bsed sigaddd
si gnal Suh&rev\sesnb&malwm ﬁ,@waﬁﬁmaéuinéw&&%m%mmg B Gfhsiitte %&&H‘?@Bal
first and second end ‘stations configured for exchanging networ

si gnidl synusable des toitkechassh condisiosaipnthadtwis $dsignagbuss t han the | SDN- based
signals, via at |east one of the two-wire send path and the two-wire

receive path, and a |ow pass fisuMVIARYOF eI FAENTIONt €r 1S coupled to the
two-wire send path for passm t he ISDN-based signals and filtering

har moni ¢ si grfAF% s Repd ?‘Sﬂ\ﬂ‘ﬁ“&g@ﬂ“’él fgr, interconnecting rompyees endy scatipas fo éd’BE‘ﬁm es
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of the network data sjignals via the at |east one of the two-wire Send path

and t hestndinadpPy- t}a&‘,‘éig%‘sﬁ%lfﬁ'w"ﬁd’él?tl onal advantages and novel features of

t he dqonvent i orrhifelid alken §e88 fdr@h hitangBmbrfor .h@l&ﬁeatxncgeﬁﬁdmoh@n:em:@mﬁ@lslms
and in art w || becqne a;?_parg t to, those s 1II

din the art u
exani naPrssH cystorpes gremises sRptigyred for sepdingand zeceiying g?“daaéeétsrze@sw?wgc SO bus.
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.path 16 sgwdistheowves ;fsor a receive path 18. Typically inplenented in
Eur opean househol ds, the SO bus 14 may have nultiple connections) or "taps"
20 connected in parallel off the SO bus 14.
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Orﬁbﬁﬂxﬁtlonal net wor ki ng t echnol ogi es assune a Category 5 twi sted&009919760
nmedi um for 35 transnission of network signals as differential signals. In
.the disclosed I SDN environnent) however) G -05-~GG 1 US 009919760 2 9 ,!
U~ 2003 4 the NTBA 12 nmaps the I SDN signals into a 2-wire s28d jgat?0036)
and a 2-wire receive path 18. As recognized in the art) the receive path 18
reflects the I SDN signal transnitted on the send path 16, with a 2-bit
spacing relative to the I SDN cl ock frequency of about 200 kktéﬁé 8. | 92
kHz). Hence, due to the high Ievel of ISDN noise in the frequ 9 iled for
hone networking) referred to as honme PNA by 5 the honme phone network
alliance) transm ssions of horse PNA data on | SDN-SO bus 14 is normally not
possi bl e. According to the disclosed enbodinent) a | ow pass filter 30 is
installed in the send path 16 of the NIBA 12. The |ow pass filter 30
i ncl udes an inductor 32 and a capacitor 34 that attenuates the high
frequency noi se caused by the harnonicgs of the 192 kHz | SDN signal. Hence,
the send path 16 10 and receive path 18 are free of high frequency
harmoni cs that may affect the honme network signals between and stations 22a
and 22b. As shown in Figure 1) stations 22a and 22b have 2-wi re connections
on the receive path 18. Figure 2 is a diagramillustrating the delay
introduced by tfige forbsérit &ﬂrenﬂéns@oma;rerp&ﬂwlaﬂ? défireed iblyt 8" m@thddigfoduces
a delay 40. This delay ensures that the zero crossings 46 of the | SDN
si gnal 42 inpleenting aflpsal aneadnetwonoinka dome talgplaore networkiaesordivgitee pat h

orestht 1y Lo EHERY e CortBies TRBuORdcaor i 8 IR Ct erred embod; ments, i
is to be understood that the |nvent|on isnot limted to the discl osed
enmbodi nents,  but. on the contra is intended to cover varj ous

modi f i cat | WR-ArH41 L3R4 ﬁc@ﬁeszﬂ Hpicatines nebuor ferthe §'ﬁ'é‘|@5'i9§uﬁad

8888?9%&@5@&?@%@& g@?@'ﬁl mglﬁiﬁgfnr%{j (?ng'glgypﬁ enen i ng a

| ocal ar easugaalsovla altvyo-mrealmenemrepsncprevmmm khlScl\‘ea—wil‘Beﬁhe,edndn t hat

(12) Bcont rermetpd Bpm Bie P EinrPs JoiN PR AR RBinsRns g ighaass TR 11 om
public swifphre m;.eeigwws asd warpé’é@hlﬁbrfféﬂthe\’\vsm Bighalsl 4Thé MW pisBg a

two-wire send path (1 and a two-wire-receive path (18) for sending and

recei vi ng filker aiamf s%@ej,et@nalwlse%smnngljagqsemnms«aedNeBho dbei ce (
12) and ta the 10 four-wire bus, and further
characteri gM%rﬁﬁm%gu%@B’hod conpri ses: connecti ng a low pass filter

(30), configured for passing the | SDN based signals and rejecting harnonics
t hereof, between the two wires of the two-wire send path (16) of the NIBA
device (12); and transmtting network data signals, having frequencies

hi gher than the 15 | SDN- based signals, between the taps (20a, 20b) via at

| east one of the two wire send path (16) and the two-wire receive path
(18), the lowpass filter (30) also delaying the | SDN-based signal s
relative to the network data signals to mnimze interference by the

| SDN- based si gnal s.
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20 2. The nethod of claim 1) wherein said delaying the | SDN-based signals

" consists of delaying a zero cxossing of the | SDN-based signa fiﬁin&ge
network data signals by a time interval. 3. The nmethod of clai J | ai m
2, wherein the transmtting step 25 includes transmtting the network data
signals on the two-wire receive path (18). 4. The nethod of any one of
claims 1 tyeeapderein the transmtting step includes doyridgfiotehi Ng t he

net wor k data signals at a frequency of at least 30 7.5 MHz. 5. The net hod
of any one of clains 1 to 4, wherein the | SDN-based signals are transmtted
on the two-wire send path (16) at a fr quency of 192 kHZ. AVENDED SHEET o
~ -0~-20a ~ 2 003, US 009919760 etwork (10),

char act eri sed ?OH“’ AL & P s%mﬁ‘ée t\)\%‘ﬁ(°°f"rg$?ﬁnﬁgf’r?b%¥‘\’g°§§f'%w%f%cess NTBA
devi ce ( 129mingtipnbisisiarcses (NEBA)Gevicendnfigyred forisendingsind repriying IEPN-bassdsignsls ynal s t o
and from guPibh 4 fubBddwireR@edle rﬁh@d@%ﬁeaﬁﬁtmrbkshaﬁn p:%meadpmmﬁma having a

two-wire send path 6 and a ive 18) for ,sending and
recei vi ng WI§ECH RN & %f’ﬂﬁﬁf”?“% ‘E{ﬁ@gﬂ”‘?ﬁ W&wﬁ’é\{ﬂ (Lo%iceapdy | SDN

cust onef [pSENtweRerpunisenaipment, ifirss4nd ssachdsadstations eonfiggedfor exclangirig2etwoR 2b)
confrguredybg aﬁxlﬁ%gé‘ﬂéq{?&mks@uﬂsén&ﬁy ﬂﬁkm&'ﬁhéﬁﬁﬁb&b&%m ma*aﬁl)!dsﬂﬂe bf equenci es

hi gher than t based nal s connect ed to at | east

one of t hebatipWiF fead rathpgd 'ﬁa't“’l‘?"‘{“f EFeiEpathanda 'L"er“é T'?Sé‘é'Y R)‘é‘ fﬁ‘&‘c‘h (18); and
a | ow paswleid thcemvo(wi}@ jend patiifod pedling Ghe 1SDN-taved sighalsend firdngtatdonickighalsaf t he

NTBA devi gp G 5 b A DRy 416 SR Rl iR gL i P37 o ©

signals of t requencl es etwork data
si gnal 40s G“%PQ“&‘E?“S@H%&BP gf ﬂeernawglfhds% Fgnals 318 teadeasiongeiithe tuatvie erdmtiaad 4 a at
| east one wb-wirbRceiveati r € send path {16) and the two-w re receive path

( 18) ) and wher Rdc{l t{oﬁxﬂ%ﬁvaﬂ‘a’v {)ﬁiﬁ ﬁ?(vellcl‘%a%tges Oitﬁé)l}l]'cgh wd?‘gel sgt SQN- based

signals relative Fm se ?nt ®rference by
t he | SDN- Isasseption whietpfollows.and ipfpart wmrpemmmw &Bﬂledzlhé'iem‘tBI)OHV\her ein the

first and e&ﬁﬁ@ﬂ&.&&egmwﬁgatm@we{n?ead aypxi’o%béofakav@dau:plﬂldadv&dgmawo wire

recelv s pat nd .t ran aid n nal s Wo- Wi e
receiv pé?vﬁ“‘f"i ybeéeahzleﬁé"dig}r“r"peﬂt% %meaﬁe? "ksguo"fen%ﬁaf?ﬂqé‘"ﬁlpm}é?na??ﬁ’c?‘la}l%er ein
the end stpainiedpus inteappendedglhimsecei ve and transnmit the network data signals

at a frequency of at least 7.5 MHz. 9. The conputer network of any one of
clainse 6 to 8, wherein thBREE DESEHIPTION QFETHEIDRAWENGSS and recei ves the

e S EB ) R U il S ol kil 1

numeral designations represent like elements throughout and wherein:

20
Figure 1 is a block diagram illustrating a computer network implemented in a customer

premises having ISDN-based wiring according to an embodiment of the present invention.
Figure 2 is a diagram illustrating a delay performed by the low pass filter of Figure 1 on the
ISDN-based signals relative to the network data signals.

25 BEST MODE FOR CARRYING OUT THE INVENTION
Figure 1 is a diagram of an Ethernet (IEEE 802.3) local area network 10 implemented in a
home environment using ISDN-based signals according to an embodiment of the present invention.
As shown in Figure 1, the home environment includes a network termination basic access (NTBA)
device 12, configured for sending and receiving Integrated Services Digital Network (ISDN) signals to
30 and from a public switched telephone network via a two-wire twisted pair. As recognized in the art,
the NTBA device 12 is configured for outputting a 4-wire SO bus 14, having two wires for a send path
16 and two wires for a receive path 18. Typically implemented in European households, the SO bus 14
may have multiple connections, or “‘taps” 20 connected in parallel off the SO bus 14.
Conventional networking technologies assume a Category § twisted pair medium for
35 transmission of network signals as differential signals. In the disclosed ISDN environment, however,
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" 100& (POFBIF 0-518 @ ! 1098&& ()-3 ! @' 10%+& ()-3 ' 100&Z& ()-13°
"10%+& () -! Ac@&%n € the dlsdlésgﬁ/&ﬁbdi)ndn?’h low passlﬁlu@szxﬂlthexiﬂcbZthH%f

E-? gEj@ é—l?c?/l%% é% el(l;i\e zﬁgd}é\)é & %&ucg Sé fﬁ/& g&%sxtor 34 that attenuates the
f s10%g& high n&x)cdaﬁé&b?ﬁbh@iohxc#&ﬂ@@g& I(HZISDN signal. Hence, the send path 16

]1'8;/ 0% { ) %g;cg% 3 ?11-{'9 /d'o(l(')ﬂgti‘frchu W /&:ey-qm e%(t)/ﬁle hér?w ne 3;ri;sxgna s
& ()- @ %%/m%?‘ar(d)sm@&oﬁ mb( As Bdehlin Wk \stations 22a and 22b have 2-wire
Sf109%&' () - Ff " 10%& éﬁ(?) LSMLO%ES () - #310% () - 9BMLO%& () L0% ()- 10g
10g[ $mosametionson Yipreceivg pgth d8.- s 1100 ()-' 9 109& () -

10%& () - ! O#1C%@uré 2 ishld¥féant Musirakifg the delay introduced by the filter 30. As shown in Figure 2,

the filter 30 introduces a delay 40. This delay ensures that the zero crossings 46 of the ISDN signal 42

15 do not offset the network data signals 40 on the receive path 18.
‘While this invention has been described in connection with what is presently considered to be
the most practical and preferred embodiments, it is to be understood that the invention is not limited to

the disclosed embodiments, but, on the contrary, is intended to cover various modifications and

\
@ equivalent arrangements included within the spisit-and scope of the appended claims.
W
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receiving ISDN-based signals to and from a public switched telephone
network, and a four-wire bus (14) including a two-wire send path (16) and a
two-wire receive path (18) for sending and receiving the ISDN-based signals,
respectively, between the NTBA device (12) and taps (20a, 20b) along the

10 four-wire bus, and further characterised in that the method comprises:
connecting a low pass filter (30), configured for passing the ISDN-
based signals and rejecting harmonics thereof, between the two wires of the
two-wire send path (16) of the NTBA device (12); and
transmitting network data signals, having frequencies higher than the
15 ISDN-based signals, between the taps (20a, 20b) via at least one of the two-
wire send path (16) and the two-wire receive path (18), the low-pass filter (30)
also delaying the ISDN-based signals relative to the network data signals to
minimize interference by the ISDN-based signals.

20 2. The method of claim 1, wherein said delaying the ISDN-based
signals consists of delaying a zero crossing of the ISDN-based signals from
the network data signals by a time interval.

3. The method of claim 1 or claim 2, wherein the transmitting step

25 includes transmitting the network data signals on the two-wire receive path
(18).

4. The method of any one of claims 1 to 3, wherein the transmitting

step includes transmitting the network data signals at a frequency of at least

30 7.5 MHz. 5. The method of any one of claims 1 to 4, wherein the
ISDN-based signals are transmitted on the two-wire send path (16) at a
frequency of 192 kHZ.
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5 telephone network;

a four-wire bus (14) having a two-wire send path (16) and a two-wire
receive path (18) for sending and receiving the ISDN-based signals between
the NTBA device (12) and ISDN customer premises equipment;

first and second end stations (22a, 22b) configured for exchanging

10 network data signals, having freqdencies higher than the ISDN-based signals,
and connected (20a, 20b) to at least one of the two-wire send path (16) and
the two-wire receive path (18); and .
a low pass filter (30), coupled to the two-wire send path (16) of the
NTBA device (12), for passing the ISDN-based signals and filtering harmonic
15 signals of the ISDN-based signals at the frequencies of the network data
signals so as to enable transmission of the network data signals via at least
one of the two-wire send path (16) and the two-wire receive path (18), and
wherein the low pass filter (30) also delays the ISDN-based signals relative to
the network data signals to minimise interference by the ISDN-based signals.

20
7. The computer network of claim 6, wherein the first and second
end stations (22a, 22b) are coupled to the two-wire receive path (18) and
fransmit said network data signals via the two-wire receive path (18).
25 8. The computer network of claim 6 or claim 7, wherein the end

stations (22a, 22b) receive and transmit the network data
signals at a frequency of at least 7.5 MHz.

9. The computer network of any one of claims 6 to 8, wherein the

30 NTBA device (12) sends and receives the ISDN-based signals on the 4 wire
SO bus (14) at a frequency of 192 kHZ.
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