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Field of the invention The present invention relates to network
interfacing, and more particularly, to methods and 10 systems for
controlling transmission of data between network stations connected to a
telephone line medium. Description of the Related Art Local area networks
use a network cable or other media to link stations on the network. Each
local area network architecture uses a media access control (MAC) enabling
network interface cards at 15 each station to share access to the media.
Conventional local area network architectures use media access controllers
operating according to half-duplex or full duplex Ethernet (ANS1/IEEE
standard 802.3) protocol using a prescribed network medium, such as 10
BASE-T. Newer operating systems require that a network station to be able
to detect the presence of the network. In an Ethernet 10 BASE-T
environment, the 20 network is detected by the transmission of a link pulse
by the physical layer (PHY) transceiver. The periodic link pulse on the 10
BASE-T media is detected by a PHY receiver, which determines the presence
of another network station transmitting on the network medium based on
detection 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.   ~18-0~-2001 2 2 9 ~ U
L 203 A~n additional problem in telephone wising networks is tlzar the
signal vv vva~ [ ~ i a I condition Ci.e., shape) of a transmitted waveform,
depends largely an the wiring topology. I~iumerous branch cor~n.ections in
the twisted pair telephone line medium, as well as the different associated
lengths of the branch counec~orjs, may cause 5 multiple signal reflections
an a transmitted network signal. xelephone wiring topology may cause the
network signal from o~.e network station to have a peak-to 



peak voltage oa the order of 10 to 20 millivolts, whereas network signals
from another network station may have a value oa the order of one to two
volts. Idence, the amplitude and shape of a received pulse may be so
distorted that recovezy o~ a IO transmit clock or transmit data. from the
received pulse becomes substantially dii~cuit. An edditiottal problem
encountered is Europeans telephone systems involves fihe use of a Network
~exmination Basic A~ (NBA) device, used as an interface 15 between the
residential customer pre~o~ises sad I~egrated Services Digital l~etwork
(ISDI~~ased signals sent and received by a central once of the public
switched telephone network. In particular, European-based telephone systems
typically use a private branch exc~an$e (PBX), congled to the custozneir
premises end of tlZe 15 WTBA device, to imerconnect a plurality o analog
telephone devices via respective ZO twisted pair telephone wire oz'
transmission o analog telephone signals ca~xyi~ag connection voice
infonmatioxt. f Tencx, aztalog telephones within a customer premises will
be wired iui a star-type coz~.guration by the p~,vate branch exchange.
However, the telephone switch within the PBX is designed for transfer of
analog telephone signals below 4 kl`iz, preventing the transfer of network
data signals at the higher 25 frequer~eies associated with one megabit per
second or ten megabit per second data transmission rates. WO-A 98t02985
discloses a digital earnrnunication system for apartmeio~t buildings and
similar structures using the existing telephone wires including a Switch 30
hub for directing irrfornlation from. a source selectively to ones of a
plurality of switch lines as signals in a selected frequency band that
exceeds frequencies of voice signals 114~OF-00111'~mOIyHRN I_JV-I/[ /s
AMENDED SHEET   o-v~+~~ 1 U5 U09919761 2 J ~ l! L 2003 2A an a telephone
Iir~ a switch far coupling each switch line selectively to one of a number
phone lines, ~.nd circuitry for controlling the switch cira~i~try four
comxolling the switch. SiJM~IAR'Y Ol' THE ~ENTIO~T 5 There is a need for an
art~agement for iutecting computer end stations in a harne telephone
netwozlG wlzete each telephone line pair is connected to a private branch
exchange for communication of analog telephone _ 25 Tbere is also a need
for as arrangerne~at far impleruenti~ home computer 10 aetwotics in
European based systems usi~ private brgnch exchanges for residential
telepho~r semices_ with minumal modification. to the existing customer
premises. There is also a need for an azraagemeat tbet enables
implementation of a home network far traa~miss;on of network data signals
iu customer premises having stsr oPBS systems. 15 These and other needs are
obtained by the present uaveutioa. where a high pass filter is connected
between the telephone liuav pairs connected to the private branch,
exchange. enabling transmission of network data signals between the
telephone line pairs for a connected end ~tions. According to ane aspect of
the present imrention. a method is provided of 20 interconnecting first 35
and second computer egad stations, connected to respective frost and second
telephone line pairs in a n.~UFMIn ~wmn Hllw 1' n~.v 4r 
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telephone network wherein each of the telephone line pairs has a
corresponding analog port connection to a private branch exchange (PBX),
the PBX configured for communication of analog telephone signals on at
least one of the first and second telephone line pairs. The method includes
connecting a high pass filter between the first and second telephone line
pairs) and transmitting 5 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. Hence, the high
pass filter enables the network data signals to bypass the PBX circuitry,
without interfering with the analog telephone signals. According to another
aspect of the present invention) a computer network includes first and 10
second end stations) first and second twisted pair telephone wiring having
first ends coupled to the first and second end stations, respectively, a
private branch exchange coupling second ends of the first and second
twisted pair telephone wiring and configured for communication of analog
telephone signals on at least one of the first and second twisted pair
telephone wiring) and a high pass circuit. The high pass circuit is coupled
between the first and second twisted pair telephone wiring) for
transmission of 15 network data signals) having frequencies substantially
higher than the analog telephone signals) between the first and second end
stations. Additional advantages and novel features of the invention will be
set forth in part in the description which follows, and in part will become
apparent to those skilled in the art upon examination of the following or
may be learned by practice of the invention. The advantages of the 20
invention may be realized and attained by means of the instrumentaiities
and combinations particularly pointed out in the appended claims. BRIEF
DESCRIPTION FO THE DRAWINGS Reference is made to the attached drawings,
wherein elements having the same reference numeral designations represent
like elements throughout and wherein: 25 Figure 1 is a block diagram
illustrating a computer network implemented in a customer premises having a
private branch exchange (PBX) according to an embodiment of the present
invention. Figure 2 is a diagram illustrating a variation of the network of
Figure 1, wherein the high pass circuit is coupled to the twisted pair
telephone wiring external to the PBX. 30 Figure 3 is a block diagram
illustrating in detail the high pass filter of Figures 1 and 2 according to
an embodiment of the present invention. 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 twisted pair network
media according to an embodiment of the present 35 invention. As shown in
Figure 1) the home environment includes a network termination basic access
2 9 ,!(~~ Q003 WO 00I64105 4 



PCT/IJS99/19761 (NTBA) device 12, configured for sending and receiving
integrated services digital network (ISDN) signals to and from a public
switch telephone network As recognized in the art, the NTBA device 12 is
configured for outputting ISDN-type telephone signals onto a 4-wire SO bus
( 14) having 2 wires for a send path and 2 wires for a t~eceive path.
Typically implemented in European households, the SO bus 5 14 may have a
single termination) or multiple "taps" connected in parallel off the SO bus
14. For simplicity, a single termination is shown as a private branch
exchange 16. The private branch exchange (PBX) 16 is configured for
coupling the telephone signal on the SO bus 14 to a plurality of twisted
pair wiring 18) used to connect analog telephones 20 or computers via modem
22 according to a star topology. 10 Conventional PBX systems, such as PBX
16' of Figure 2, include a first connection 24 for connecting the SO bus 14
from the NTBA 12) an analog switch 26 and a plurality of analog port
connections 28. The switch 26 is configured for switching analog telephone
signals between the NTBA 12 via the SO bus 14 and analog telephones 20
connected to the twisted pair 18. As such, the switch 26 may interconnect
two telephones 20a and 20b coupled via respective twisted pairs 18) or 15
may connect the telephones 20 to the public switched telephone network via
the NTBA 12. The switch 26 supplies eight (8) pairs (A, B) of twisted wire
to the connections 28. Each pair of twisted wire has a corresponding pair
of connections (A, B) 28 in the PBX 16 and 16'. For example, the telephone
20a has its pair of telephone wires connected to connections A1 and B1, end
station 22a has its twisted pair connected to connections A2 and B2,
telephone 20b has its corresponding twisted pair 20 connected to
connections A3, B3, etc. 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 (I~F) 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   z 9 ,~ ~ r ZOD3 WO 00I64105 PCTNS99/19T61 5 telephone wiring
to form a high pass circuit, such that each of the twisted pair wiring 18
are connected in parallel. Figure 2 is a diagram illustrating a variation
of the embodiment of Figure 1, where the high pass filter 30 is connected
to the twisted pair media 18 external to the PBX 16'. Hence, the PBX 16 of
5 Figure 1 is considered an improvement over the conventional PBX system
16', whereas the arrangement of Figure 2 is advantageous for upgrading or
retrofiting existing customer premises systems that already have the
conventional PBX 16' installed. Figure 3 is a block diagram illustrating in
detail the high pass filter 30 according to an embodiment of the present
invention. As shown in Figure 3, the high pass filter 30 includes 10
connectors 40, 42, 44, and 46 for connecting the first and second pairs 18
of telephone wire. Specifically, connections 40, 42, 44, and 46 are coupled
to connectors Al, B 1, A2, and B2 of connector 28, respectively. Hence, the
connectors 40 and 42 establish a high pass filter across the twisted 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 A1 and B1 based on the capacitors Cl and C2,
and the inductance element 50, shown as a choke. In particular, the choke
50 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 A1, A2) A3) ... A8 and node B
is 20 capacitively coupled to connections B 1, 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 parallel
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 additionai 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 A1 and B1
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. 



,1 ti-U~-GUV I - 6 2 9 J l) L 2003 V J V V~~ 1 ~ / ~ 1 According to the
disclosed embodiment, a bi,gh pass fillet is added to a PBX wnfignred fvr
switchiag analog telcpltonc signals. enabling implet~zentatran of a
parallel-type shared medittta local area netv~rork in a customer pxe~5es
telephaae syst~ l~.v~g a scar-Wiring topoXogy. ~Ience, home networking
techOnologies rrBy be implemented in zesidential premises using analog pl3X
swicc)zes with 5 mi~nal modifications. While this inveruion tfas been
described in coaneccion with wttac is ptrsendy casidered to Ix the most
pracacxl and pzefezred cmbodiFvenrs, it is to be underscaod that the
invenaoa is not lim'sted to the disclosed embodiments, bat, o~ tl~e
coa4racy, is mteaded to cevrr various modifzcatians ~d equivalent
arr~emenrs iaciuded yriduat the scope of the mended claims. 10 AMENpED
SHEET   ~I V-V1~ Vvv 1 vv vVVV I V! V I 2 9 J U L Z003 clai~: I. A. method
of interconnecting first and second computer end stations, connected to
first and second telephone line pairs (I8), respectively in a home 5
telephone network wherein each of the telephone l~in:e pairs has a
cortesponding analog port cosmection (28), to a privaxe branch exchange
(1~, cvafigured for communication. of analog ~telephon~e signals on at
least one o tlxe fret and second telephone line pairs, the method being
chara~ctesise$ by: cor~necte~ a high pass filter (30), between the fast and
second telephone line 10 pairs; and transmitting netwo~ data signals,
having frequencies substanrany her than the analog selepho~a~e signals,
between the first and seeo~ad computer end stations via the high pass
filter. I S 2. The method of claim I, whereux a plurafrty of said connected
telephone lsne paiz~ are connected to said PBS the method further
comprising: connecting the high pus Slier in parallel between the plurality
of connected telephone li~ae pairs including the fret sad second telephone
line pairs; and trsns~aoxtting said network data signals between the
plurality of connected 20 teleplZOne lice pairs to respective computer end
statio~os (22,A, 22B)) via the high pass filter. 3. 'I be aaethod of
clsintt 2, further comp~cising adding a high inducta~ace device (SO)) in
tile form of a coon mode choke between the analog port connection 25 of the
first telephone line pair sod the high pass filter for compensation of a
high eapacitance within the P)3X and f fimher coznprising: galvancially
isolating a second winding inductor; and reading the network data signals
from, the second winding 30 m~.m In CL~ tflC~ 1'.nl.n1 ea AMENDED SHEET   



I(~'~~~~~~~ vv vvvcJ ~~IV 1 2 ~ J U L 2003 4. The method of claim 2,
wherein tkre bagh pass filter includes first and second nodes, each
capa~citively coupled to a correspouduag one of the telephone line pairs of
the respective cud statio~as, anal an inductor having a fast winding
coupled to the fitrst and second nodes_ 5 5. ~ computer ~tet~xork
compTising: fast anti second end stations (22A, 228); first and second
twisted pair telephone wiring (18), having frst ends coupled to first and
second end stations, ~cespectively, I O a private brancb~ exchange (1 ~,
and coupling second ends of the first and secoztd twisted pair telephone
ariring and configured for communication of analog telephone signals oa at
least one of the f rst and second twisted pair teleptton~e wiring;
characterised by:-~ a high pass circuit (30), ~up~ed between the first and
second twisted pair 15 telephone for instance transmission of network data
signals, having freduencies sub9tantia(ly britgher than the analog
telephone sig~ls, between the f xst and second end statitons_ 6. The
computer networlc of clainci 5, wherein, the private breach 20 exchange is
coupled to a firsT 4-wire SO bus (i4), tb~e private branch cxcbange
including a second internal 4-wife SO bus for ttansmission of ISJ~N - based
sig~oals 7. The computer network of claim 5, wherein the high pass circuit
irxcludes: 25 first and second nodes, each capacicively coupled to a
corresponding one telepho~te line of each said Twisted pair teiephon~e
wiring; as inductor (50) having a fast winding coupled to the &cst and
second nodes. The inductor including a second winding) g$ivanically
isolated from tl~e first winding, foc generating a copy of the transmitted
uetarork data signals, and nx~DFJnlnh,l,n~~4~.wf'.m.y 4 AMENDED SHEET   :~
a-o4-zoo ~ .,..." "-" 2 ~ J t~ L 2003 9 wherein the high pass circuit
fuwthet includes a high inductance device, coupled between the second ends
of the first and second twisted pair telephone vtriri~g, for compensation
of a high capacitance witbiaa the private branch exchange. 5 8. A private
branch exchange for use in a customer premises, the private Branch
exchanging comprising: 



a f~rSL connectiola (Z~), for g plurality of limes output from a network
termination basic access device (12), the access device conftgvred for
seaading and ~ceiving XSDN-based telephone switches to and from a public
switched telephone 10 network; a group of second cotnnections (28) for
interconnecting twisted pair telephone lines (18), servuag one of the
telephones and end stations of a ~stomez~ computer network; and as analog
telephone switch (Zd), cor~figtued foz~ switching analog telephone 15
signals between the secontd co~o~us sad the fist conne~io~ characterised by
a high page c~'aut (30), for tra~asnmssion between the second connections
of network data signals fed by the end stations at frequencies saby higher
than the analog telephone signals. 20 9. The PBX of claim g, wherein the
first connection is for a 4-wire SO bus configured for sending and
recelwuag digital ZSDN signals. 10. The PBX of claim 8, wherein the high
pass circuit includes: first and second nodes, each capa~citively coupled
to a corresponding one telephone 25 line of each said twisted pair
telephone line; and am inductor having a first winding coupled to the f rst
and second z~odes_ 11, 'Zhe PBX of claim 10, wherein the inductor includes
a second winding, galva~ically isolated from the first winding, for
genexati~ a copy of the transmitted 30 ne~rivorl~ data si~zals, the PBX
further including a test terminal for monitoring of the copy of the
transmitted network data signals, and ~`OEmloclarafGllI'~w.rt m. A AMENE7ED
SHEET   ~I t5-l~~+-GUV 1 2 ~ ~ ~l L 2003 10 wherein. the high pass rairaiit
further includes a high inductance device, coupled between the >~~ephone
lines of each Twisted pair, for compezzsativn of a high ca~a~dance withia
the private branch e~cchange. wa~0619(0~'IrqnlGliYf-J11111 ds m AMENDED
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