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BROADBAND MULTI-DROP LOCAL NETWORK,
INTERFACE AND METHOD FOR MULTIMEDIA
ACCESS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is related to U.S. patent applica-
tion entitled “Switched Broadband Multi-drop Local Net-
work Apparatus and Method for Multimedia Access,” Ser.
No. (Atty. Dkt. No. BRIS-26,095) filed, filed of even
date herewith.

TECHNICAL FIELD OF THE INVENTION

[0002] The present disclosure relates in general to the field
of network communications technology, and more particu-
larly, to a broadband, packet-based wireline local network
technology for connecting a local service provider or mul-
tiple service providers with one or more of a variety of
electronic devices located in a user site.

BACKGROUND OF THE INVENTION

[0003] IPtechnology is beginning to migrate from the long
haul networks into the edge network carriers that are,
in-turn, in the early stages of offering a variety of broadband
services to business and residential customers. Such broad-
band services are delivered at the user site via wideband
coaxial cable or fiber optic cable, both of which are rela-
tively expensive compared to twisted-pair copper wire and
require complex and costly interface equipment to install
devices thereto. For small business and home networks,
installation costs must be low, with high reliability or
predictability of operation, both of which are characteristic
of wired systems over short distances. Service providers,
because of operational, hardware or time-to-market costs
and high capital investments required, are reluctant to make
any major changes in their outside plant infrastructure or
equipment.

[0004] Present high speed data services are provided via
the digital subscriber line (DSL) family of technologies such
as ADSL, VDSL, HDSL, and IDSL. As is well-known,
present DSL services have limited bandwidth and data
transfer capabilities and are point-to-point services, i.c.,
service a single device on a line or channel. The limitation
of the point-to-point aspect of these DSL delivery systems is
that they do not allow for multiple devices or for the network
to be directly connected or interconnected. For example, an
ADSL (Asymmetric DSL) link consists of a connection from
a DSL Access Multiplexer (DSLAM) located in a telephone
company central office to an ADSL modem located in a
residence or business. If multiple computers at the location
of the end user are to be connected together and to the
service provider, then the ADSL modem is tied to an
additional network within the user site which provides the
link between the computers within the user site and to the
ADSL modem. The ADSL modem, in turn, transfers data
between the user site and the central office. An illustration of
such a prior art network is provided in FIG. 6 described
hereinbelow.

[0005] Referring now to FIG. 6 there is illustrated a
typical example of a prior art local network as might be
found in a small business or home-user environment. A local
network 670 is typically contained within a building or other
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structure and is coupled through a demarcation point 682
and outside plant wiring 608 to an ADSL modem 606 in the
facilities of an interconnect company 604 which provides
access to the Internet 602 or, alternatively, a wide-area
network (WAN). From demarcation point 682, the premises
wiring 684 is coupled to an ADSL modem 612 which
demodulates and converts incoming data signals to the data
format used by the illustrative Ethernet system utilized in the
local network 670. In the Ethernet system, the modem
output may be coupled via 10/100 Mbps Ethernet link 614
to a router 616 and thence via link 618 to an Ethernet hub
620 for distribution to individual terminals 610z, 6105, . . .
610# via links 622 connected to the hub 620. Alternatively,
the function of the hub 620 could be achieved using a switch
620, as is well known in the field.

[0006] Referring further to FIG. 6, it will also be appre-
ciated that the prior art system shown therein has the
disadvantage in that it requires a complete local network
670—i.c., a secondary network coupled to the network
provided by the interconnect company 604 in order to link
a plurality of devices to a single demarcation 682 of a small
business or home-use system as contained in a building.
Further, in a typical secondary network such as an Ethernet
system, the variety of devices to which it may be connected
is limited to computers and peripherals thereto, and perhaps
telephone equipment (not shown). Yet another disadvantage
is the limitation in data rate of the high speed link connected
to the user site to 6 or 8 Mbps, which is not adequate for a
digitized NTSC video signal plus required overhead of the
high speed link.

[0007] Tt is also characteristic of many of the existing
broadband network technologies that they do not operate at
data rates required for handling multiple channels of video.
For example, it is well known that a single channel of
standard NTSC video requires 6 to 8 Mbps, and a single
channel of high definition (HDTV) video requires 16 to 20
Mbps, when digitized for transmission on a data link.
Moreover, these data rates do not include the IP overhead
required for digital transmission which can add significantly
to these figures. For example, approximately 100 Mbps
capability would be required to provide two channels of
digitized HDTV simultaneously, one channel to each of two
high definition television receivers. Thus, very high data
rates are required for providing multimedia services such as
“video on demand” or “video broadcasting” in order to
ensure transfer of the data at the required packet data rate.
Of the existing technologies, VDSL (Very-high-data-rate
DSL) and data cable most nearly approach the bandwidth
requirements for this type of service; however, neither
VDSL (which is limited to 30 MHz bandwidth) or IP-based
data cable configurations provide multi-drop capability.
Multi-drop capability is very important when considering
low-cost and high volume consumer or business applica-
tions. Moreover, the increased cost and complexity of exist-
ing high speed data distribution technologies act as a barrier
impeding the rapid deployment of broadband services in
small business or residential applications.

[0008] A further aspect of data networks that must be
addressed in any broadband network handling real-time data
traffic is the quality of service or QoS requirement. QoS,
loosely defined, is another name for the design specifications
of a data and/or telecommunications network in terms of
traffic densities, call priorities, bit error rate (BER), delay
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and other parameters. QoS thus provides for configuring the
network to handle the anticipated traffic, giving consider-
ation to session duration, data volume, priorities, the number
of channels available, network traffic densities at peak times
or average times, the allowable number of blocked access
attempts, the rate of growth of data traffic, etc. In QoS these
considerations are processed to enable the best possible
utilization of resources of the network for both real-time and
non real-time data traffic in a variety of multimedia classes
of services such as voice, audio/video data, interactive data,
non-interactive data, etc. Properly applied, QoS is “engi-
neered” into each portion of a network intended to carry real
time data traffic. However, in the case of individual users or
businesses having a need to implement a small, high-speed
local network on its side of the demarcation to the premises,
or its side of the curb-side “box,” in an effort to provide
real-time data communication in, out and within the net-
work, the risk of incompatible equipment and protocols is
high, which may result in poor performance. This problem
is especially acute when real-time data, high bandwidth/high
data rates and a multiplicity of devices are present on the
local network. Engineering QoS in a small local network has
heretofor been relatively expensive and additionally
required specialized knowledge. What is needed, therefore,
is a way to provide a local network within, e.g., one hundred
meters (100 m) of the curbside terminal, that provides an
economical, simple-to-install and use, network facility hav-
ing full bandwidth, maximum data rates, has multidrop
capability and has engineered QoS built-in to provide man-
agement of real-time data traffic.

SUMMARY OF THE INVENTION

[0009] There is disclosed herein a local network architec-
ture, comprising a wired bus coupleable directly to an
external data network terminal and configured for carrying
broadband packetized IP data traffic over an electromagnetic
spectrum uninterrupted by other defined data channels or
services; and one or a plurality of addressable network
devices coupled respectively to the wired bus via individual
network transceivers, wherein each addressable network
device is operable for processing a defined class of infor-
mation to the bus and wherein each network appliance is
further configured for providing communication interfacing
of the defined class of information of each addressable
network appliance with the packetized data traffic on the
wired bus. In another aspect, the addressable network device
comprises an addressable digital device.

[0010] In a further aspect there is disclosed an interface
transceiver for operably coupling an addressable network
device to a broadband wireline local network, comprising a
broadband modem, coupled via a physical interface to the
broadband wireline local network, for demodulating incom-
ing packetized data from the network and modulating data
output from the addressable network device to form pack-
etized data to the broadband wireline local network; a
network controller, coupled between the broadband modem
and a communication interface with the addressable network
device, for performing media access control (MAC) with
error correction, carrier sense multiple access with collision
detection (CSMA/CD), and quality of service (QoS) affect-
ing data traffic through the transceiver; and a communication
processor, disposed integrally with the communication inter-
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face with the addressable network device and configured to
process data traffic between the network controller and the
addressable network device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A more complete understanding of the present
invention and advantages thereof may be acquired by refer-
ring to the following description, taken in conjunction with
the accompanying drawings, in which like reference num-
bers indicate like features, and wherein:

[0012] FIG. 1 illustrates a pictorial diagram of a first
embodiment of a broadband multi-drop network in accor-
dance with the present disclosure;

[0013] FIG. 2 illustrates a pictorial diagram of an alternate
embodiment of a network in accordance with the present
disclosure showing a configuration for optimum data rates;

[0014] FIG. 3a is a graph illustrating the data rate and
bandwidth utilization of prior art technologies;

[0015] FIG. 3b is a graph illustrating the data rate and
bandwidth utilization of the broadband multi-drop network
technology of the present disclosure;

[0016] FIG. 4 is a block diagram showing the components
of a broadband multidrop network interface and the com-
ponents of a compatible telephone set, and the interconnec-
tion thereof as are included in the illustration of FIG. 2;

[0017] FIG. 5 is a block diagram showing the components
of a broadband multidrop network transceiver;

[0018] FIG. 6 is a pictorial block diagram of a prior art
local network system;

[0019] FIG. 7 illustrates a flow chart of one embodiment
of the processing provided in the QoS layer of FIG. 5;

[0020] FIG. 8 illustrates a diagrammatic view of a sim-
plified multidrop network;

[0021] FIGS. 9 and 10 illustrate allocations of data traffic
capabilities for the network;

[0022] FIGS. 11 and 12 illustrate flowcharts for adding a
node to the network;

[0023] FIG. 13 illustrates a simplified diagram of a net-
work wherein each node has an update table;

[0024] FIG. 14 illustrates a simplified diagram of the
network wherein a central controller is provided with the
update table;

[0025] FIGS. 15 and 16 illustrate flowcharts for accessing
the network;

[0026] FIG. 17 illustrates a flowchart for adding a device
to the network;

[0027] FIG. 18 illustrates a flowchart for determining data
rate between devices; and

[0028] FIG. 19 illustrates a flowchart depicting the opera-
tion of controlling the devices at which the data rate test is
performed.
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DETAILED DESCRIPTION OF THE
INVENTION

[0029] System Overview

[0030] For small local networks seeking to handle very
high data rates, wherein the data is transported in real time
among multiple devices sharing the same wideband
medium, several technologies can be utilized to provide the
simple but high performance broadband multidrop local
network of the present disclosure. These include, for
example, the physical (PHY) and data link (e.g., media
access control or MAC) layers of the OSI7-layer reference
network model, QoS requirements, and broadband modula-
tion techniques of wireless telecommunications.

[0031] The broadband multidrop local network to be
described hereinbelow may be thought of as a full spectrum
network system which includes the following principal
structural attributes: a wired bus carrying broadband modu-
lated RF data traffic, addressable network devices such as
addressable digital devices or appliances connected to the
bus and a network interface within or associated with each
connected device. The bus in the present network, preferably
constructed of twisted pair copper wire, carries no compet-
ing services or adjacent networks and, although the present
wired bus has no restricted bandwidth segments, it is antici-
pated that power level limitations may be imposed by
regulatory agencies in certain bands. The bandwidth avail-
able is thus essentially unrestricted over the entire spectrum
to at least several hundred MHz and beyond, allowing
substantial volumes of traffic of correspondingly high data
rates. With current technologies, data rates extending into
the 500 to 1000 Mbps range may be readily utilized over
reasonable distances. This broadband wired bus, as thus
configured, can carry any amount of packetized data up to its
capacity, among any number of compatible devices con-
nected to the multidrop network.

[0032] When describing data communication over a bus or
any type of communication medium that handles packetized
data, the concept of “data traffic” must be understood. When
a packet of data is assembled, it is assembled into a data
packet of a defined “length” of data bits. The time that is
required for this data packet to be transmitted is a function
of the rate at which data bits are transmitted, or the “bit rate.”
Then there is the “packet rate” at which data must be
transmitted for a given application. For example, in a real
time video application, there must be a certain number of
packets of data transmitted in a given frame or that frame
can not be assembled at the receiving end. The wired
medium or bus must first have a bandwidth that will handle
the bit rate. Then a determination must be made whether the
bit rate is fast enough to transmit at the packet rate. If so,
then there is no problem meeting the data transmission
requirements for the device. However, if there is a sharing
arrangement with another device, then the packet rates for
both device will need to be accommodated. In order for both
devices to be ensured full access to the bus for transfer of
data packets at the respective device packet rates, there must
be a data traffic capability equaling the total of the two rates.
Of course, this assumes that the bit rates are the same. If the
bit rates are different, there must be an accommodation
made. There will then be required a defined amount of the
data traffic capabilities of the bus to be reserved for trans-
mission of packets for any given device. By way of example,
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data traffic will be defined as the number of data packets of
any length that can be transmitted during a normalized unit
of time. If a first device required forty percent of that
normalized unit of time to ensure that all of its data packets
would be accurately transmitted, then only sixty percent
would be left for other devices. It may be that the first device
transmitted one hundred data packets during that forty
percent and that another device transmitted only a single
long packet over the last sixty percent. Thus, the data traffic
capability of this configuration would only accommodate
those two devices. It is noted that, if the second device is not
active, then sixty percent of the data traffic capabilities of the
bus will not be utilized. However, as will be described
hereinbelow, this is reserved for the sixty percent device
when such device needs that data traffic capability so as to
allow it to transfer data packets at its full packet rate.

[0033] A wide variety of addressable network devices or
addressable digital devices or appliances that are capable of
communicating via high speed data may be coupled together
in the broadband multidrop local network of the present
disclosure. Each such network device or appliance is
coupled directly to the network bus via its own network
interface—which includes a broadband transceiver—that is
configured for “plug and play” installation by the user. Each
network device may, for example, further include a label
stating its data rate requirements in bits per second and its
requirements for packet transfer rate as one technique for
implementing network engineering, which provide informa-
tion as to how much of the data traffic capabilities of the
network will need to be reserved to ensure that all data
packets can be transferred at rated data rate and packet
transfer rate. The user would merely add up the numbers for
all the connected network devices to determine the capacity
utilization of the broadband multidrop local network. Other
methods of network engineering to accomplish QoS require-
ments could include, but not be limited to: (a) user notifi-
cation by network attached devices, indicating that real-time
throughput is being affected and that network congestion is
occurring; and (b) user notification via attached network
devices which obtain real-time throughput status and statis-
tics via a network address associated with the service
provider interface (i.e., the network interface from the
service provider that connects to the broadband multidrop
network). Since no separate modem is required to couple the
broadband multidrop local network to the interconnect ser-
vice provider, each digital data device or appliance is
effectively directly connected to the interconnect service
provider.

[0034] The network interface or broadband transceiver
utilized in or associated with each network device or appli-
ance is configured to provide high throughput of real-time
data at maximum packet transfer rate and present minimal
delay for non real-time data on the network. The system, in
a preferred embodiment, employs a variant of orthogonal
frequency division multiplexing (OFDM), a specialized,
packet-based, multiple subcarrier modulation scheme that
emulates many of the attributes of spread spectrum modu-
lation, in combination with carrier sense multiple access/
carrier detect (CSMA/CD) protocols to manage the data
traffic on the bus. Of course, the network architecture is not
intended to be limited to the use of a multiple subcarrier
modulation scheme and other modulation schemes capable
of transporting broadband packetized data in a wired net-
work among a plurality of addressable devices may be used.
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Further, quality of service, QoS, is engineered into the
system and may be automated as an integral component in
each network interface.

[0035] Description of a First Embodiment

[0036] Referring now to FIG. 1, there is illustrated a first
embodiment of a broadband multidrop local network 10
consistent with the present disclosure. Typically, network 10
may include a twisted-pair wire bus as exists in the outside
plant 72 of a local interconnect company 70, such as a
telephone company local exchange carrier (LEC), cable
company office, or the like. Alternatively, the outside plant
media could consist of coaxial cable in a cable network. It
is also conceivable that optical versions of the embodiments
of the present disclosure could be deployed using optical
fiber to transport the data in the network.

[0037] The broadband multidrop local network 10 of the
present disclosure includes the bus medium or wiring 84
within the end user site or building 80 attached at demar-
cation point 82. A wired network carrying modulated data
traffic spanning the radio frequency range has the advantage
that a radio station site license, e.g. from a government
authority, is not required as it would be for some wireless
technologies. However, in most applications, compliance
with RF emissions regulations may be required. A wired
network as disclosed herein also has the ability to supply
operating power such as DC voltage or low frequency AC
voltage to each addressable digital device or appliance via
the wired bus. While FIG. 1 illustrates a single location or
building 80, in other embodiments, network 10 could be
connected to a plurality of locations. For example, a broad-
band multidrop local network in a rural area, providing
connection to multiple user sites in conjunction with com-
patible telephone systems, could be used to create separate
virtual lines to replace existing party lines. Using the single
twisted-pair outside plant and user site wiring, telephone
systems and telephone company equipment provided
according to the present disclosure may be economically
implemented to provide separate calling facilities for each
location.

[0038] Referring further to FIG. 1, a building 80 contains
a number of addressable network devices to be networked
via interconnecting twisted-pair wire 84 to the local inter-
connect company 70 via the demarcation point 82 and the
outside plant wiring 72. Devices that may be used on the
network 10 must be compatible with the network transceiver
400 as shown in FIGS. 4 and 5 to be described hereinbelow.
Such network devices may include, but are not limited to,
computer systems 50 (a) . . . (n), telephone sets 52 (a) . . .
(n), digital set top equipment 60, loop-start interface equip-
ment 54, network-ready appliances 58, and security systems
64. Although not shown, other network devices such as
television sets, high fidelity audio equipment, DVD or VCR
devices, security cameras, utility metering equipment, fac-
simile machines, etc., each having a built-in addressable
network interface 400, may also be connected to the network
10.

[0039] The local interconnect company 70 distributes
packetized IP traffic such as the well-known Internet proto-
col (IP) for computers, or voice over Internet protocol
(VOIP) for telephony, between various service providers and
the user site. For another example, IP-based television
broadcast service data distributed as streaming data can be
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routed to set top equipment 60 to be converted to video and
audio signals compatible with a television set 62. In this
example, a single television set 62 and set top equipment 60
are shown. In actual implementations, one or more of each
device may be used and the functions of television set 62 and
set top equipment 60 may be integrated into a single device.
Another example is the routing of digitized and packetized
telephony traffic between a telephone company service
provider and at least one telephone set 52. The telephone
company service provider may provide long distance capa-
bilities, local calling capabilities or a combination thereof.
Still another example consists of computers 50 (a) . . . (n)
connected to the network 10. The computers 50 (a) . . . (n)
may intercommunicate using IP packets or communicate to
and from at least one Internet service provider operating
through a local interconnect company 70. Yet another
example is the routing of data traffic to communicate
between the user site and security services. The examples
given are illustrative of the many possible uses for the
network of the present disclosure and are not intended to be
limiting.

[0040] Network 10 as illustrated in FIG. 1 will typically
have a lower data rate compared with the network 20 of
FIG. 2, given the same modulation scheme and data transfer
technology because of the length of twisted pair wiring in
the outside plant, the lack of a separate interface, suscepti-
bility to external electromagnetic fields, etc. or a combina-
tion of the above. In an actual application of FIG. 1, the
outside plant wiring 72 will likely be on the order of a few
miles. Signal attenuation and reflections of the high frequen-
cies occurring in the network 10 of FIG. 1 as well as
external interference impinging upon outside plant wiring
will decrease data throughput proportionally. Thus, applica-
tions of the system of the present disclosure should best be
used over shorter distances in order to assure maximum data
rates.

[0041] Description of an Alternate Embodiment

[0042] Referring now to FIG. 2, there is illustrated an
alternate embodiment of the present disclosure directed to a
very high speed data throughput. Very high speed data
throughput has greater applicability in video-on-demand and
video distribution applications, very fast Internet access,
video telephony, and the like. In FIG. 2, a building 80
contains at least one network device to be connected via
twisted-pair wire 84 to Local Interconnect Company 70
through demarcation point 82, thence via a short run of
outside plant wiring 76, through a broadband multidrop
local network interface 86, and finally through an outside
plant optical fiber or coaxial cable 74. Devices that may be
used on the network 20 must be compatible with the network
interface 400 as will be described hereinbelow in conjunc-
tion with FIGS. 4 and 5. Such network devices may include,
but are not limited to, computer systems 50 (a) . . . (n),
telephone sets 52 (a) . . . (n), digital set top equipment 60,
loop-start interface equipment 54, network-ready appliances
58, and security systems 64. Although not shown, other
network devices such as television sets, high fidelity audio
equipment, DVD or VCR devices, security cameras, utility
metering equipment, facsimile machines, etc. each having a
built-in network interface 400 may also be connected to the
network 20. As described hereinabove, the local intercon-
nect company 70 distributes packetized IP traffic between
various service providers and the user site.
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[0043] By placing the broadband multidrop local network
interface 86 (also referred to herein as a multi-drop interface
86 or transceiver 86) according to the present disclosure in
a curb-side or neighborhood area cabinet 88 as shown in
FIG. 2, the distance between this interface and each network
device within or around the user site may be kept very short.
Short distances, on the order of several hundred to a thou-
sand feet, e.g., 100 to 300 meters, can enable the technology
of the present disclosure to operate at data rates well above
100 Mbps. Even shorter distances, by locating the broad-
band multidrop local network interface 86 at a demarcation
point 82 of a building 80, enable operation of the technology
of the present disclosure at proportionally higher data rates.

[0044] The embodiments of the external media shown in
FIGS. 1 and 2, between the local interconnect company 70
(alternatively, interconnect service provider) and the demar-
cation point 82, are two examples of the kind of external
network facilities to which the broadband multidrop local
network of the present disclosure may be connected. As
shown, the broadband multidrop local network is readily
adaptable, both as to the physical interface and the perfor-
mance interface, to high speed systems accessible via vari-
ous forms of twisted pair, coax cable or fiber optic line, for
example, depending on the interface embodied in the net-
work transceivers associated with or contained within the
addressable network devices coupled to the network.

[0045] To attain such high data rates, digitally modulated
analog signals are utilized as applied over a very wide
frequency range and operated over a comparatively short
distance on an exemplary copper wire medium. Under these
conditions, the broadband multidrop local network architec-
ture of the present disclosure provides improved capability
over existing technologies. A comparison of the maximum
data rate and the bandwidth used by existing technologies
and the broadband multidrop local network architecture of
the present disclosure is illustrated in the bar charts of FIGS.
3a and 3b respectively. In FIGS. 3a and 3b, data rate range
in Megabits per second (Mbps) (shaded bar) is shown next
to bandwidth available in Megahertz (MHz) relative to
equivalent scales at the bottom and top horizontal axes,
respectively, enabling a comparison of bandwidth among the
various technologies as well as maximum bandwidth utili-
zation.

[0046] Referring specifically to FIG. 3a, there is illus-
trated the relative bandwidth and data rate performance
criteria of four conventional DSL network architectures in
the prior art. In the upper graph of FIG. 3a, IDSL (Integrated
services digital network Digital Subscriber Line) is shown as
requiring approximately 40 kHz of bandwidth and provides
a combined data rate of 144 kbps (thousand or kilobits per
second) for two B channels (64 kbps each) plus one D
channel (16 kbps). For typical data applications, the two B
channels are used to create a 128 kbps channel. IDSL is a
relatively low speed technology and is used in point-to-point
applications. IDSL can provide satisfactory point-to-point
operation over a range of several miles.

[0047] ADSL (Asymmetric Digital Subscriber Line) tech-
nology operates over a band from 25 kHz to 1.1 MHz. ADSL
is designed for point-to-point applications and provides a
maximum download data rate of 8 Mbps and a maximum
upload data rate of 640 kbps. ADSL technology is designed
to operate over a range of up to 18,000 feet. Typical
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download data rates vary with the length of the outside plant
wiring used and range from 384 kbps at 18,000 feet up to 8
Mbps for distances shorter than around 12,000 feet. Upload
data rates can also vary with distance.

[0048] FDQAM (Frequency Diverse Quadrature Ampli-
tude Modulation) was developed by an organization referred
to as the HomePNA (Home Phoneline Networking Alli-
ance). FDQAM as implemented by the HomePNA enables
data rates of up to 10 Mbps within a building over a distance
of up to 500 feet and functionality at distances of up to 1000
feet. The technology developed by the HomePNA is
designed for multidrop applications within a building. How-
ever, the HomePNA technology is not designed for direct
connection to a service provider network as are IDSL,
ADSL, VDSL, and the broadband multidrop network tech-
nology of the present disclosure. The bandwidth used by the
HomePNA FDQAM technology is 6 MHz, extending from
4 MHz to 10 MHz. The comparatively low bandwidth and
the lack of dynamic power output control in HomePNA
transmitters impede the ability of the HomePNA technology
to operate at either very high data rates or over extended
distances when compared to the broadband multidrop tech-
nology of the present disclosure.

[0049] VDSL (Very high-data-rate Digital Subscriber
Line) technology operates over a range of 200 kHz to 30
MHz except within the range from 4 MHz to 10 MHz. The
4 MHz to 10 MHz break is to enable simultaneous operation
with HomePNA technology. The approximate 24 MHz
bandwidth and high power transmitters employed enable
download data rates of 51.84 Mbps with upload data rates of
6.48 Mbps over wire lengths up to 1000 feet. Present
modulation technologies used for VDSL are typically imple-
mented with CAP 16 (Carrierless Amplitude Phase) modu-
lation.

[0050] Referring now to FIG. 3b, the broadband multi-
drop local network technology described in the present
disclosure is not as limited in bandwidth or amplitude as the
previously described technologies, thus enabling operation
at much higher data rates over comparatively short distances
in applications such as illustrated in FIG. 2. In FIG. 3b, the
bandwidth and the maximum data rate both extend continu-
ously from very low values to well above 100 MHz/100
Mbps, reflecting the full spectrum capability of the broad-
band multidrop local network described herein. In contrast,
the conventional, point-to-point technologies such as IDSL,
ADSL, HomePNA FDQAM, and VDSL shown in FIG. 3a
are all specifically limited in bandwidth and amplitude in
order to reduce interference in common cable bundles.
Additional restrictions are placed on the bandwidth and
operating bands of HomePNA FDQAM, ADSL, and VDSL
technologies to enable compatibility between each respec-
tive technology and other technologies operating simulta-
neously on the same line. For example, the ADSL and
HomePNA FDQAM have range limitations to enable simul-
taneous operation over the same telephone line. HomePNA
FDQAM operates in a frequency range above that of ADSL
in order to avoid interference between the two technologies.
In another example, ADSL may be used to distribute data
point-to-point from the service provider to a building and the
HomePNA technology is used to distribute the data within
the building.

[0051] Another example is seen in the range limitations of
VDSL and HomePNA FDQAM. VDSL has a notch from 4
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MHz to 10 MHz enabling operation simultaneously with
HomePNA FDQAM. This configuration allows VDSL tech-
nology to supply data from the service provider to or from
a building via a point-to-point connection; then, the data is
distributed within the building using a secondary network
based on the HomePNA FDQAM technology.

[0052] In the broadband multidrop local network illustra-
tion of FIG. 2, persons skilled in the art will appreciate that
adjacent wiring bundles (and associated cross talk interfer-
ence) are not present or needed from a distribution point
within curb side or neighborhood area cabinet 88 over
copper wiring 76 to, within, and around a single building 80.
In such a system, the amplitude and frequency range used
for modulating data can be significantly increased over those
applied in existing technologies. For example, the maximum
transmission level and an upper frequency limit of 30 MHz
for VDSL technologies were chosen to keep crosstalk
between adjacent wire pairs in cables to an acceptable
minimum. By removing the requirement for operation in
bundled wiring, the broadband multidrop local networks of
the present disclosure can operate at its maximum data rate,
bandwidth and signal transmission level constrained only by
the physical properties of the network 20 and radiated
emissions limitations. (Radiated emissions, as is well
known, are established by government organizations such as
the FCC of the United States or the CSA of Canada.) Further,
modulated RF data signals enable data to be carried further
at comparable data rates over a copper medium, than other
technologies, without requiring the use of repeaters or the
like.

[0053] For the example of a single tenant building, a pair
of wires is sufficient for carrying very high data rates using
equipment that operates according to the teachings of the
present disclosure. For multiple tenant dwellings, however,
such as apartment complexes and high rises, the data rate of
the apparatus disclosed herein may need to be reduced to
restrict the bandwidth and control signal levels to keep cross
talk within acceptable limits for multiple user networks in
close proximity.

[0054] Because the technology of the present disclosure is
designed to replace existing technologies, compatibility with
conventional technologies is not a requirement. The band-
width that previously required multiple technologies and
systems that divided the frequency spectrum among tech-
nologies in order to achieve full coverage can be covered by
the equipment designed according to the unified technology
of the present disclosure. Therefore, the overall data rate can
be higher than other DSL technologies, given the same
physical wiring constraints. As an example, the total VDSL
bandwidth is limited to around 24 MHz, because of the
constraints of crosstalk in bundled cable pairs and because
of the aforementioned 4 MHz to 10 MHz break or notch to
ensure compatibility with HomePNA technology. By utiliz-
ing the Broadband multidrop local technology of the present
disclosure in place of the combined VDSL and HomePNA
FDQAM technologies in multiple tenant dwellings, the full
bandwidth extending to 30 MHz is available, as well as the
usable bandwidth above 30 MHz, thereby resulting in the
potential for a greatly increased overall data rate. Also,
removing the need for retransmission by a bridge to or from
a secondary network within some building installations can
further increase the data rate.
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[0055] A further aspect of the broadband multidrop local
network of the present disclosure is the ability to enable the
direct operation of one or more network devices on the
network 10 of FIG. 1 or the network 20 of FIG. 2 in
conjunction with one another and/or a service provider
without requiring a separate secondary network within a
building 80. This aspect, plus having a common, low cost
interface in each attached network device, enables wide
acceptance of the broadband multidrop local network tech-
nology disclosed herein.

[0056] Description of a Network Interface

[0057] Referring to FIG. 4, there is illustrated one appli-
cation of the broadband multidrop local network technology
of the present disclosure showing a broadband multidrop
local network interface 86 operating in conjunction with one
example of a network device—a compatible telephone set
52. This illustration is merely exemplary and is presented to
show the versatility of the technology and its potential for
wide-spread use. It should be understood that many other
uses of the network technology of the present disclosure are
possible as will occur to persons skilled in the art.

[0058] In the configuration of FIG. 4, IP-based telephone
set 52 is used to place and receive Voice over Internet
Protocol (VoIP) calls through a service provider via optical
fiber 74, broadband multidrop local network interface 86,
and the copper wiring 72 and 84 interconnected at Demar-
cation 82.

[0059] For an outgoing call, handset 512 is taken off-hook
and a numeric destination address is dialed on keypad 514.
The keypad numeric sequence is collected by microproces-
sor 502¢ of processing unit 502. The keypad numeric
sequence is transferred through keypad interface 510
through the DATA bus to microprocessor 502¢. Control of
the transfer of the numeric sequence is provided by pro-
grammable logic device (PLD) 502b. Microprocessor 502c,
in turn, uses the numeric sequence received to address the
packets to be transmitted and to establish a connection.
Packets are transmitted according to well-known industry
standard protocol(s).

[0060] Once a connection is established, audio from the
microphone of handset 512 is amplified in amplifier stage
508 and converted to a digital format in codec 504. From
codec 504, the digitized voice data is collected in DSP 5024
and converted to a compressed version using a compression
standard. Compression standards include, but are not limited
to, e.g., the International Telecommunications Union’s stan-
dards for data communication transmission facilities (ITU-
T) such as G.711, G.723.1, G.726, and G.729a. The com-
pressed voice data is then transferred through PLD 5025 to
microprocessor 502¢ for assembly and packetization. Pro-
gram storage and temporary variable storage for performing
operations on voice data are contained in FLASH memory
506a and SRAM 506b of memory circuitry 506, respec-
tively.

[0061] From Microprocessor 502¢ of processing section
502, the voice data packets are coupled to broadband multi-
drop transceiver 400. The broadband multidrop local net-
work interface or transceiver 400 then prepares the packets
for transmission and correspondingly modulates the signal
on an analog carrier or a plurality of carriers which traverse
through high pass filter 524 and over the broadband multi-
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drop local network consisting of twisted-pair copper wire
links 84 and 72 with an interconnection at demarcation 82.
The transmitted signal then reaches broadband multi-drop
interface 86 and is selectively passed through high pass filter
530 and to a broadband multidrop local transceiver 401 of
the broadband multidrop local network interface 86. The
broadband multi-drop transceiver 401 then transfers digital
electrical signals to the optical fiber transceiver 520 fol-
lowed by transmission to the local interconnect company
and service provider through optical fiber 74. The use of an
optical fiber link 74 and related interface components are
exemplary and could alternatively be a coaxial cable link
and related interface components, or the like. Data packet
transmission continues throughout the duration of the call.
In order to increase network efficiency and reduce overall
data transmission, the telephone set 52 may implement a
triggering software routine in DSP 5024 that requires trans-
mission of voice data only when words are spoken. In that
case, data is not transmitted in the absence of spoken words
or other audio occurrences that do not fit the voiced trig-
gering parameters.

[0062] For incoming calls, voice data packets arrive at
broadband multi-drop interface 86 via optical fiber link 74.
Optical transceiver 520 receives the optical signal carrying
the voice data and converts it to digital electrical signals. The
digital electrical signals are received by transceiver 401 and
converted to voice data packets that are modulated on a
carrier or carriers that pass through high pass filter 530 and
traverse the multi-drop network wiring comprised of
twisted-pair copper wire 72 and 84 interconnected by
demarcation 82. The modulated carrier signals reach and
selectively pass through high pass filter 524 and proceed to
transceiver 400 of telephone set 52. Transceiver 400
demodulates the received carrier signals and converts these
to voice data packets that are sent to microprocessor 502c.
Microprocessor 502c, in turn, depacketizes the voice data
and transfers it to DSP 5024 through PLD 5026. DSP 5024
of processing section 502 then decompresses the voice data
and sends it to codec 504 for conversion to an electrical
analog signal. The electrical analog signal progresses to
amplifier 508 where its amplitude is set to a level consistent
with the requirements of the earpiece or speaker element of
handset 512 where the electrical analog signal is converted
to an audible signal.

[0063] Continuing with FIG. 4, an initial notification data
signal to provide an indication of incoming calls is received
through optical fiber 74, which is connected to broadband
multidrop local network interface 86. Corresponding elec-
trical signals reach optical fiber transceiver 520 where they
are converted to electrical signals and sent to transceiver
401. The electrical incoming call notification signals
progress from transceiver 401, where they are modulated
onto a carrier, traverse through high pass filter 530 and
further continue through the twisted-pair copper multi-drop
network consisting of wire 72 and 84 interconnected by
demarcation 82. The modulated incoming call notification
signal then progresses to telephone set 52 and high pass filter
524 before reaching transceiver 400 for demodulation and
transfer as data packets to microprocessor 502¢. Micropro-
cessor 502¢ then converts the data packets to acoustic
signals generated by transducer 528 of a sufficient level to
notify a user of an incoming call. When the handset is taken
off-hook, the voice paths are connected and conversation
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may commence. During conversations, voice data is trans-
mitted and received as previously described.

[0064] 1t will be readily appreciated by persons skilled in
the art that many alternative embodiments of the network
device 52 shown in FIG. 4 coupled with a network interface
86 are contemplated and the compatible telephone set 52 is
not intended to be limiting. For example, the device 52 of
FIG. 4 may be modified by replacing the CODEC 504 and
telephone handset 512 respectively with an analog-to-digital
converter and any of many possible analog signal sources.
Thus, digitized analog signals from any source device may
be processed and interfaced to the broadband multidrop
local network of the present disclosure.

[0065] As an optional feature, DC or low frequency AC
power may be coupled to the broadband multidrop local
network from a localized source. High power devices such
as a repeater, security camera, a microprocessor or DSP
enabled telephone set, or the like may thus be powered
locally and not limited as in the DC battery available from
a typical C.O. switching system. Whether provided locally
or off-site, the power levels provided could be much higher
than those found in typical telephone systems and addition-
ally may not necessarily be required to comply with existing
government body rules, such as those of FCC Rules, Part 68
and the CSA Standard CS-03. The application of localized
power within or near a building containing a user site
network and the provision of high-level power throughout
building communications wiring are new requirements
necessitated by the application of processor-based IP-com-
munications equipment at user sites.

[0066] Continuing further with FIG. 4, peripheral power
supply 522 of broadband multi-drop interface 86 derives
power from an external source such as an AC or DC power
feed and supplies DC current and voltage via low pass filter
(LPF) 532 to the network. From the network the internal
power supply 516, in turn, distributes regulated and filtered
DC voltage and current to various circuits within the tele-
phone set 52. Further, either of power supply 516 or power
supply 522 may be configured with battery backup capabil-
ity to prevent loss of data on the network.

[0067] Operation of a Device With a Network Interface

[0068] Referring now to FIG. 5, there is illustrated a block
diagram of the broadband multidrop local network trans-
ceiver 400 (and 401) according to one embodiment of the
present disclosure. Each addressable network device con-
nected to the network includes or is associated with such a
transceiver 400 which interfaces with the feed line from the
interconnect company at the demarcation point or curbside
unit via fiber, cable or wireline. The transceiver 400 may be
similar functionally to an Ethernet transceiver but differs in
several respects as will be described hereinbelow. Received
data signals proceed from a twisted-pair wire or other copper
medium to physical interface 422. Physical interface 422
may include a connector for connecting the transceiver 400
to the twisted pair wiring or other medium, a coupling
transformer, over-voltage protection components, and may
also include coupling capacitors for DC isolation. The
physical interface 422 couples the data signals to a broad-
band multidrop local network modem 418 where the incom-
ing packetized IP data signals may be demodulated. The
transceiver 400 operates on packetized IP traffic, converting
incoming or local-device-originated communications to the
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broadband multidrop local network format for local distri-
bution or, vice versa, for outgoing traffic from the broadband
multidrop local network devices. Modulation schemes
employed may include multiple subcarrier modulation, car-
rierless amplitude phase (CAP) modulation or discrete mul-
titone (DMT) modulation, or a form of quadrature amplitude
modulation (QAM), which are well-known in the art.

[0069] Continuing with FIG. 5, data rate control 420, a
component of the broadband multidrop local network
modem 418, is shown in a typical application to enable
automatic data rate control so that the data rate can be
reduced to account for line impairments while still achieving
a valid data throughput; and (b) to allow for a maximum data
rate to be set manually during installation by limiting the
bandwidth and transmission power level to account for cases
where bundled cable pairs are used.

[0070] From the broadband multidrop local network
modem 418, data packets are sent to the media access
control (MAC) unit 414. The MAC unit may include a data
link layer, frame formatting, address assignment, and an
error correction unit 416. The data link layer, frame format-
ting, and address assignment are similar to those used in an
ethernet MAC. While an ethernet MAC also includes error
correction, the strategy employed in error correction unit
416 includes additional elements to account for errors
encountered in a broadband multidrop local network that are
comparatively negligible in an ethernet network. Examples
of such errors would include data corruption resulting from
radio frequency interference, signal reflections, and impulse
noise caused by power activation and deactivation in net-
worked devices, such as compatible telephone sets, varying
current requirements during power activation and deactiva-
tion in signaling transitions and the like. Further, when other
compatible, similarly powered devices are used in a broad-
band multidrop local network, the wiring comprising the
network can also carry voltage and current necessary for
powering these devices. Impulse noise is caused when these
network powered devices increase or decrease the amount of
current that is being utilized. The error correction unit 416
is implemented to overcome data errors encountered in a
broadband multidrop local network. Error correction unit
416 further incorporates, among other strategies, a Cyclic
Redundancy Check (CRC) and a low level retransmission
capability to facilitate handling of the data by the IP stack.
Data errors in excess of those typically found in ethernet
environments are not handled well by traditional IP stacks.
Error handling prior to the IP layer simplifies the overall
operation by enabling the use of existing ethernet standards
for the bulk of the IP data manipulation.

[0071] Continuing further with FIG. 5, data packets oper-
ated on in multimedia access control (MAC) 414 proceed to
a carrier sense multiple access/carrier detect (CSMA/CD)
unit 410. CSMA/CD unit 410 functions include carrier
sense, deferral, and collision detection 412. Collision detec-
tion 412 is an important aspect of the network of the present
disclosure and helps enable a plurality of user site devices to
be connected and communicating on a broadband multidrop
local network of the present disclosure. CSMA/CD unit 410,
in turn, transmits packet data that it has operated on to the
Quality of Service (QoS) layer 406. QoS layer 406 defines
performance criteria used for data traffic management to
automate the consistent and timely throughput of real-time
data packets, such as those involved in the transfer of voice,
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audio, or video information. The QoS layer 406 includes
priority control, latency control, and collision resolution
408. Rapid determination of priority of data packets, control
over latency of data packets, and rapid resolution of colli-
sions from devices accessing network 10 of FIG. 1 or
network 20 of FIG. 2, are combined to ensure a very high
data throughput of both real-time and non real-time data in
the broadband multidrop local network of the present dis-
closure.

[0072] More particularly, received packet data operated on
in QoS layer 406 is transferred to a computing device, such
as microprocessor 402 for interfacing between the network
transceiver 400 and the addressable network device. Micro-
processor 402 may further provide specialized features for
implementation in transceiver 400. Specialized features
implemented in microprocessor 402 may include, but are not
limited to, I'TU-T standard H.323, a protocol for real-time
packetized multimedia traffic on IP telephony, data encryp-
tion/decryption, packetization/depacketization, security pro-
tocol control such as IPsec, and the like. The operating
software for microprocessor 402 is stored in memory 404
which may also provide temporary storage for variables or
configuration values used by the operating software and
buffer storage for data transfers. Microprocessor 402 further
transfers data to and from transceiver 400 and attached
devices through the data and control interfaces and enables
the maintenance of a secure communications link, such as
those using Ipsec, VPN technologies, or the like. A secure
link is especially important when communicating voice,
audio, video, or critical data through the Internet, for
example.

[0073] The operational functions of the network trans-
ceiver 400 may be partitioned in various ways as will be
apparent to persons skilled in the art. As one example, the
functions of media access control (MAC) unit 414, carrier
sense multiple access/collision detect (CSMA/CD) unit 410
and quality of service (QoS) layer 406 may be grouped
together operationally as a network controller for processing
traffic through the network transceiver 400.

[0074] Data transfer from transceiver 400 into the network
enters through the data and control interfaces of micropro-
cessor 402 and may or may not be packetized. If the data is
not packetized, the microprocessor 402 is capable of pack-
etizing it. Further, if required prior to packetizing the data,
microprocessor 402 can encrypt or add security enhance-
ments to the data. Next, the packet data is transferred from
microprocessor 402 to the QoS layer 406 which encodes
priority information into the packet data. This priority infor-
mation will be used by receiving equipment to establish the
priority of received data and to assist in controlling latency
of data within the network. A further aspect of the use of the
QoS layer 406 is that not only is the QoS performed in
response to QoS information incorporated in the data header,
but it includes the ability to specify the rated available
bandwidth for each attached terminal and device up front, so
that the user always knows that the total number of devices
or the total bandwidth utilization requirement is also
included. Such rating could be provided as a label on the
device; thus the user need only add up the ratings for all of
the attached devices to determine whether the system capac-
ity is fully utilized. Alternatively, information about required
data rates could be stored in a memory location in trans-
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ceiver 400 to be monitored and displayed to the user on a
connected computer system from an addressable location on
the network.

[0075] Continuing with FIG. 5, the packet data operated
on in QoS layer 406 is transferred to CSMA/CD unit 410.
The CSMA/CD unit 410 determines whether or not it is safe
to transmit the packet data based on information from the
collision detection unit 412. Packet data operated on in
CSMA/CD unit 410 proceeds to the media access control
414 (MAC) layer. The MAC 414 layer provides frame
formatting, address assignment, and error correction 416.
Within the MAC 414 layer, error correction unit 416 is
employed to encode error correction information into the
packet to be transmitted.

[0076] Packet data operated on in the media access control
(MAC) 414 layer is transferred to the broadband multidrop
local network modem 418. This modem 418 modulates the
packet data onto a wireline analog radio frequency signal to
be transmitted employing a modulation scheme configured
to provide packetized IP traffic on the network—in effect, a
pseudo spread spectrum technique. Such schemes may
include multiple subcarrier modulation, forms of quadrature
amplitude modulation (QAM), carrierless amplitude phase
(CAP) modulation or discrete multitone (DMT) modulation.
The packet data is modulated using bandwidth and level
constraints provided by data rate control unit 420. From
broadband multi-drop DSL modem 418 the packet data flow
proceeds through physical interface 422 and on to the
twisted pair wire or other copper medium.

[0077] Referring now to FIG. 7 there is illustrated one
embodiment of the processing provided in the QoS layer 406
of FIG. 5. The subroutine for processing QoS begins at
block 701 and advances to a decision block 703 to determine
whether or not data has been received from the line by the
physical interface 422 of the network transceiver 400 shown
in FIG. 5. If data is received, the flow proceeds to block 705
which represents the successful progress of the data through
other functional blocks of the transceiver 400, namely, the
broadband multidrop modem 418, media access control 414
and the CSMA/CD block 410. In the next step 707 in QoS
layer 406, the processing checks the QoS value in the data
header, updates a QoS table (not shown) in memory 404
using microprocessor 402, the QoS value in the QoS table
indicating current line traffic QoS levels. Subsequently, in
step 709, the data address is checked and, in decision step
711, it is determined whether the data is for this device or
another device. If it is for “this” device the flow proceeds to
block 713 to transfer data from QoS (control) layer 406 to
microprocessor 402 and thence to a data circuit coupled to
the data interface of microprocessor 402. After the transfer
of the data in step 713, the subroutine returns in step 715.

[0078] Continuing with FIG. 7, if either the data is not
received from the line by physical interface 422 in step 703
or the data is not for “this” device as determined in step 711,
the flow proceeds to decision step 717 to determine whether
the data is to be transmitted to the line. If not, the subroutine
returns at a Return block 735; but if the data is to be
transmitted to the line, the flow proceeds to block 719 to
check the QoS table in memory 404, using microprocessor
402 to determine line traffic QoS levels in QoS (control)
layer 406. Then, in decision step 721, a determination is
made whether traffic of higher real-time priority is on the
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line and, if not, the data proceeds in step 727 through the
data interface of microprocessor 402 and into the micropro-
cessor 402 for processing through CSMA/CD 410 and
media access control 414. Following the processing in
media access control 414, the data in step 729 is modulated
onto the line by broadband multi-drop modem 418 though
the physical interface 422 after which the subroutine returns,
in step 731. If, in step 721, traffic of higher real-time priority
is on the line, then the flow proceeds along the “Yes” path
to step 723 to check for the maximum time allotment for
delay of the present data to be transmitted, the check being
performed in the QoS latency control section 408. Next, the
system determines whether the maximum delay time has
occurred and, if so, the data is processed in accordance with
step 727; otherwise the process flow returns via step 733.

[0079] FIG. 8 illustrates an exemplary simplified diagram
of the network described hereinabove. In the embodiment of
FIG. 8, a network mesh 802 is illustrated that provides the
communication path for all packets generated by any node
on the network. There are illustrated four devices, network
device 804, network device 806, network device 808 and
network device 810 labeled Device 0, Device 1, Device 2
and Device 3, respectively. Each of these devices 804
through 810 is operable to generate packets of data that are
placed onto the network mesh 802. These packets have a
protocol that is recognized by all other network devices, it
being understood that only one data packet can be transmit-
ted onto the network mesh 802 at any one time. Any type of
protocol can be utilized. Therefore, each of the network
devices 804 through 810 must have some type of collision
avoidance associated therewith, i.e., when one network
device has access to the network mesh 802, the other
network devices do not transmit data packets to the network
mesh 802. Of course, transmission of data packets onto the
network mesh 802 by multiple devices in an orderly manner
is conventional. However, in most data transmission envi-
ronments, data is transmitted to the network mesh 802 on an
“available” basis, i.e., if multiple devices exist on the
network mesh 802, then the rate at which a given network
device can transmit packets is reduced in that all transmit-
ting devices are sharing the bandwidth of the network mesh
802. This results in a slower data throughput for any given
device. This is basically referred to as “high traffic” on any
type of network mesh.

[0080] As an example, consider a standard Ethernet sys-
tem that has a defined data rate for the network mesh. A data
packet will be assembled by any given network device,
which data packet can be transmitted at up to the maximum
data rate of the network mesh. However, if there are a large
number of devices on the network mesh, then the number of
data packets by any one device will be reduced, whereas the
total number of data packets on the network mesh by all the
devices can be transmitted at the maximum data rate of the
bus. If there are real time applications associated with any
one of the network devices, then this provides a significant
disadvantage to a given network device in that some data
will merely be lost. An example of this would be a streaming
video application wherein all of the data packets associated
with a given frame of video information must be transmitted
within a given time. If, for some reason due to traffic, that
data will not transmit during the frame, it would merely be
lost if received later, as it will be associated with a frame that
has already been displayed—hence it will be discarded.
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[0081] In the present disclosure, each of the network
devices 804 through 810 has associated therewith, in one
embodiment, a defined portion of the data traffic capabilities
of the network mesh 802. For example, if Device 0, network
device 804, when operating at its full data rate, required
forty percent of the available data traffic capabilities to
ensure that all data packets required to be transmitted were
in fact transmitted and received, this amount of the data
traffic capabilities would be allocated to or reserved for that
device. This orientation would be similar for the remaining
devices 806 through 810, i.e, each would have a propor-
tionate amount of the data traffic capabilities reserved in
accordance with the requirements of each device. This is
illustrated in FIG. 9.

[0082] In FIG. 9, there is provided a diagram of the data
traffic capability that is associated with the network mesh
802. There is provided a first portion of the data traffic
capability 902 that is associated with device 806, labeled
“D1.” This is the portion that will be provided to the device
806 which has been predetermined to require this amount of
the data traffic capability, i.e., it must be able to transmit a
certain number of data packets within a certain period of
time. A second portion 906 is provided associated with
device 808, labeled “D2” with a third portion 908 associated
with device 810 labeled “D3” and a fourth portion 910
labeled “D0” associated with the device 804. In this
example, the portions 902, 906, 908 and 910 do not utilize
the entire data traffic capability. There is a section 912 that
provides an additional available portion that can be occupied
by another device. However, each of the devices 804
through 810 is guaranteed a reserved portion of the data
traffic capability. If another device were added to this system
that required, during operation thereof, a portion of the data
traffic capability on the mesh 802 that exceeded the portion
912, that being the remaining unreserved portion 912, it
would be denied access to the network mesh 802. This
would be the case in this embodiment even though none of
the devices 804 through 810 were actually operating on the
network mesh 802. Even though no data packets are being
transmitted, it is the reservation of the data traffic capability
that defines whether a device can have access to the mesh
802 and constitute an available device on the network. This
embodiment will be expanded upon hereinbelow with vari-
ous priority levels. However, in this embodiment, each
device has the same priority level and the existence of other
devices has no bearing on the ability of any given device to
transmit at its full packet rate on the network mesh 802.

[0083] In an alternate embodiment illustrated in FIG. 10,
the data traffic capability is divided up into a first portion
1002 associated with the network device 806 labeled “D1,”
a second portion 1004 is associated with network device 808
labeled “D2,” and a third portion 1006 is associated with the
network device 810, labeled “D3.” The network device 804
labeled “D0” cannot be added to the network, due to the fact
that it has a data traffic capability requirement depicted as a
Section 1008 that is in excess of the previously reserved data
traffic capability, the data traffic capability being totally
reserved for use by devices 806 through 810. Again, even if
the devices 806 through 810 are all inactive, access is still
denied to device 804. As will be described hereinbelow,
access can be determined by a user examining the data traffic
capability requirements of a given device via a label or the
such with knowledge of the devices already existing on the
network and knowledge of the total data traffic capability
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that can be accommodated by the network. In that situation,
the user would just refrain from adding a device that would
exceed the reserved data traffic capability, thus ensuring that
all devices would operate at full packet rate.

[0084] Referring now to FIG. 11, there is illustrated a
flowchart depicting the operation of adding a device to the
network, from the network device perspective. This is ini-
tiated at a block 1102 and then proceeds to a function block
1104 wherein the address and data traffic requirements are
sent to the network from the device. Typically, this will
occur with the requesting device transmitting to the network
a signal in the form of a data packet indicating its presence
on the network as a request for access and/or reserving the
required portion of the data traffic capability of the network.
This data packet will have the address of the requesting
device seeking access to the network, in addition to infor-
mation about the requesting device, i.e., data traffic require-
ments, priority levels, etc. There will be at least one device
on the network that will recognize this as an “I am here” data
packet and determine if there is any unreserved data traffic
capability on the network to allow access. This decision will
be made at a decision block 1106. If there is no available
unreserved data traffic capability, a data packet will be sent
back to the requesting device to deny access, as indicated by
flow along a “No” path to a block 1108 to deny access. If the
data traffic capability is available, the program flows along
a “Yes” path to a function block 1110 to allow access and
then to a function block 1112 wherein a local table of
network devices will be built at the device. This block 1112
is an optional step which allows the newly accessing device
to be provided with information as to which devices are
presently on the network, this being for the purpose of
communicating with those devices. However, it can be that
no actual knowledge of devices present on the network is
required. For example, if a network IP-based telephone were
attached to the network and attempted to contact another
network device that was not granted access through its
address known from other sources, it would just be provided
information that the network device cannot be reached. After
access and building of the local table of network devices is
complete, the program will flow to a Return block 1114.

[0085] Referring now to FIG. 12, there is illustrated a
flowchart depicting the operation of determining availability
on the network. The program is initiated at a Start block
1202 and then flows to a decision block 1204. There will be
at least one device on the network that will be assigned the
task of responding to access inquiries from a new device. If
the decision block 1204 determines that a new device is
acquiring access, it will flow along the “Yes” path to a
decision block 1206 to determine if the total reserved data
traffic capability (DTC) plus the DTC required by the new
device is greater than the unreserved DTC on the network.
If so, the program will flow to a function block 1208 along
a “Yes” path to transmit back to the requesting device a data
packet indicating that access is denied. However, if excess
DTC is available, the program will flow along an “No” path
to a function block 1210 to accept the device and transmit a
packet to the requesting device indicating that there is
unreserved DTC available. Although not illustrated, during
a determination of unreserved DTC, the device provided the
task of determining unreserved DTC has the ability to
actually poll the other devices that are currently indicated as
having reserved DTC on the network. If one of these devices
has been disconnected from the network, then it will be
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removed from an internal table that is associated with the
access determining device. Once the determination has been
made that unreserved DTC is available and the data packet
indicating such has been transmitted to the new requesting
device, then the table will be updated and this table infor-
mation can then be propagated to all the other devices on the
network, as indicated by a function block 1212. However, it
is not necessary that all of the devices be provided this
information depending upon the application. It is important
that there be some central location that has knowledge of this
information and can provide the control over the access to
the network. After the table has been updated, the program
flows to a Return block 1214.

[0086] Referring now to FIG. 13, there is illustrated a
simplified diagram of how the information is distributed
over the network. In this illustration, there is shown a
plurality of network devices 1302 labeled DO, D1, . . . DN.
Each of these network devices 1302 has associated therewith
a network access table 1304 which has associated therewith
information as to network access. In one embodiment, a
priority will be established wherein the first device to access
the mesh 802 will be assigned as the access controller. It will
continually or periodically poll each of the devices to
determine their continued existence on the network. Each of
the devices not having the access determination task will
exist in a mode that will require polling by the access
determination device to have occurred on a periodic basis.
If, for some reason, the accessing determining device is
removed from the network, then the remaining devices will
become aware of this and the next device to have accessed
the network mesh 802 after the original access determining
device had accessed the network will then take over the task
of the access determining device and all of the other devices
will have their priorities in that chain altered, such that each
of the tables 1304 has contained therein the access priority
thereof. However, there are many different ways to assign
the task to any given one of the network devices 1302.
Further, all that is required is that one of the network devices
reply to a new device accessing the network to make a
determination as to whether any portion of the DTC is
available and whether that portion is sufficient for the
requesting device.

[0087] Referring now to FIG. 14, there is illustrated an
alternative embodiment to that of FIG. 13. In this embodi-
ment, there are no tables provided in association with each
of the network devices 1302. Rather, there is provided a
controller 1402 on the network that has associated therewith
a table 1406. This table 1406 contains all of the network
information as to which devices are on the network mesh
and makes all determination as to network accessability, i.e.,
the controller 1402 has knowledge of the reserved band-
width for all devices and knowledge of each device’s data
traffic requirements. It can determine, when receiving a
request from a device to gain access to the network, whether
there is any unreserved bandwidth.

[0088] Referring now to FIG. 15, there is illustrated a
flowchart depicting an alternate embodiment of the opera-
tion of handling a request for access. This is initiated at a
Start block 1502 and then proceeds to a decision block 1504
to determine if a device is requesting access. If so, the
program flows to function block 1506 to receive both
address and bandwidth requirements as described herein-
above. Determination is then made at a decision block 1508
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as to whether the additional data traffic requirements for the
new device will exceed the available unreserved bandwidth.
In this embodiment, if the unreserved bandwidth has been
exceeded, the program will flow along a “Yes” path to
decision block 1510 to determine if the data traffic capability
(DTC) can be increased. This is a mode wherein an Internet
Provider can be contacted by the system to increase the
bandwidth of the network. If so, the program will flow along
a “Yes” path to a function block 1512 and then return back
to the input of decision block 1508. However, if bandwidth
cannot be increased, the program will flow along a “No”
path to a function block 1514 to deny access. In this mode,
where bandwidth can be increased, it is possible that the
bandwidth availability is a function is cost. It may be that a
new application associated with the new device has data
traffic requirements well in excess of that available. As such,
there can be a provision available to the user that will allow
the bandwidth to be increased when a new service provision
is implemented, i.e., a device with a higher data traffic
requirement is added to the system. This could be automatic
wherein a controller would request from a central system,
i.e., in Internet Provider, additional bandwidth. This could
be then reflected in the billing information for the user. Of
course, this bandwidth could actually be temporary and
could be lowered at a later time when the device was
removed. Additionally, the devices on the network must be
able to increase their data rate so as to decrease the time
duration of a packet.

[0089] When it has been determined that the device can be
added due to the availability of data traffic, the program will
flow as noted hereinabove, to a function block 1520 to allow
access and then to a function block 1522 wherein a table will
be updated with the devices that have been granted access
and the data traffic requirements therefor. The program then
flows to an End block 1524.

[0090] Referring now to FIG. 16, there is illustrated a
flowchart depicting an alternate embodiment for granting
access to the network. This program is initiated at a function
block 1602 and then proceeds to a decision block 1604 to
determine if a device is attempting to access a network. If so,
the program flows along a “Yes” path to a function block
1608 to check the table for available data traffic capability
(DTC) and then to a decision block 1610 to determine the
available DTC, as described hereinabove. There are two
different embodiments illustrated for the condition wherein
the currently available DTC is less than is required for the
addition of a new device. In the first embodiment, the
program will flow along an “N1” path to a function block
1612 to request additional bandwidth. This is similar to the
embodiment of FIG. 15. The program merely requests the
bandwidth and then waits for the bandwidth to be increased.
This program will flow along a path to a timeout block 1614
which will allow flow of the program to return to the input
to function block 1608. This will continue until the band-
width has been provided or, if a certain time has elapsed, the
program will flow from the timeout block 1614 to a function
block 1618 to deny access, as described hereinabove. In an
alternate embodiment, the lack of available DTC will result
in the program flowing along an “N2” path to a decision
block 1620 to determine priority. In this embodiment, each
device is provided a priority based upon the class of service,
i.e., real time applications such as video streaming will have
higher priority than a telephone, for example. The access
table will be checked for priority to determine if there is a
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lower priority network device on the system. If not, the
program will flow along the “No” path to a function block
1622 wherein access will be denied until devices with higher
priority are not accessing the mesh. However, if it is
determined that the currently requesting device is a higher
priority than another device on the system, the program will
flow along a “Yes” path to a function block 1624 wherein
priority will be asserted, and then back to the input of
function block 1608. When priority is asserted, the network
device that determines access will send a request to the
lower priority device that is to be disconnected in that it no
longer has access to the network and it will be removed. The
program will then flow from the block 1610 where it has
now been determined that unreserved DTC is available and
the requesting device can be added, to a function block 1626
to update the priority access table with both access infor-
mation and priority information. The program will then flow
to a function block 1628 to allow access to the network and
then to a Return block 1630.

[0091] Referring now to FIG. 17, there is illustrated a
flowchart depicting the operation of adding a device to the
network. As noted hereinabove, when an additional device
requires access to the network, it must be able to reserve a
portion of the available data transfer capabilities of the
network. Either there is a sufficient amount of data transfer
capability that is unreserved and which is equal to or less
than that required by the requesting device, or the requesting
device has a priority that exceeds that of one of the already
attached network devices, and that network device will be
taken off of the network to provide room for the requesting
device.

[0092] The flowchart is initiated at a Start block 1702 and
then proceeds to a decision block 1704 to determine if an
access request is received. In one aspect of the present
disclosed embodiment, any requesting device will transmit
to the network a request that will be recognized by one or
more of the devices already attached to the network. Once
this device is recognized, the program flows along the “Yes”
path to a function block 1706 to halt all transmission on the
network from all of the attached devices. (“ Attached” in this
context indicates those devices that have been allowed
access to the network and not the actual “physical” attach-
ment, as a device may be physically attached, but not
allowed access and, therefore, not “attached.”) The program
then proceeds to a function block 1708 in order to test all
devices on the network to ensure that the new device can fit
within the unreserved data transfer capabilities of the net-
work at the rated data transfer rate associated with the
network. If the data rate for the device to be added alters the
overall date rate of the network as to the requirement for the
presently attached network devices, due to the potential
addition of the new network device, this will then change the
data transfer capability of the network. For example, if a
slower device is added to the network, then it is possible that
some of the currently attached network devices will be
required to transmit at a slower data rate. Therefore, at a
decision block 1710, a determination will be made as
whether the data transfer rate has increased or decreased and
whether the data transfer capability (DTC) of the network
has specifically increased or decreased. If so, then the
program will flow along the “Yes” path from decision block
1710 to a function block 1712 to set the total DTC to the
newly determined total DTC. The reserved portion thereof
will also have to be recalculated. If not, the program will
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flow along the “No” path from decision block 1710 to a
decision block 1714. Decision block 1714 determines
whether the reserved DTC plus the data traffic requirements
of the new device will be greater than that of the total DTC
of the total network. If yes, then the new device will be
denied access, at a function block 1716, and then the data
transfer rate or unreserved DTC will be reset to the original
DTC value, as indicated by a function block 1718. However,
if the new device does not exceed the unreserved data
transfer capability, then the program will flow to a function
block 1720 to propagate a new table to all the other devices
and then to a function block 1722 wherein the network will
be “unhalted” to allow communication over the bus by all of
the attached network devices. The program then flows to a
Return block 1724.

[0093] Referring now to FIG. 18, there is illustrated a
flowchart for the test operation. In the test operation, each
device determines the data rate that can be transmitted to
each other device in the network. It may be that, for
example, device A on the network can transmit to device B
at one data rate, but device B can only transmit at a lower
data rate to device C, and device A can transmit to device C
at even a different data rate. The lowest data rate between
devices must be the data rate that is set for the overall
network in the disclosed embodiment. (However, it is noted
that devices of differing data rates could be accommodated
on the network, as long as the data transfer capabilities of the
network can be determined to accommodate these different
data rate devices.) Therefore, each device must test its ability
to transfer data at a particular transfer rate to all other
devices on the network to which it could potentially transfer
data such that an accurate determination of the total data
transfer capabilities of the network at that data rate can be
made and then a determination as to whether all of the
currently attached network devices plus the addition of the
new device can be accommodated. For example, if a new
device were to be added to the network and it had a lower
data rate than associated with a present configuration, it may
be that the network operating at that lower data rate would
have the data transfer capabilities changed such that it would
not even accommodate the currently attached devices in the
present configuration, even without the addition of the new
device.

[0094] The program is initiated at a block 1802 and then
proceeds to a function block 1804 to set the value of Next
Device to the value of “0,” and then to a function block 1805
to set the data rate at the default data rate, i.e., typically the
lowest data rate The program then flows to a function block
1806 to test the transfer data rate from the Current Device to
the Next Device with selected data rate. The program then
flows to a decision block 1808 to test the transfer capabilities
between devices at this data rate. If it passes, this indicates
that data packets can be transferred at this data rate and the
data rate will be incremented, as indicated by function block
1810 along the “Yes” path, which flows back to the input of
function block 1806 to again test the data transfer rate at this
incremented data rate. When it is determined that the data
transfer rate is too high, the program will flow along the
“No” path to a function block 1812 to set the data rate to the
last value prior to the failure. The program then flows to a
function block 1814 to store this value in a temporary table
and then to a decision block 1816.
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[0095] At decision block 1816, a determination is made as
to whether all the devices have been tested which are
attached to the network and which can be communicated
with by the current device. If the current test cycle is that
associated with the last device, the program will flow along
the “No” path to increment the value of Next Device at a
function block 1818 then the program flows to the input of
function block 1806 to again test the Current Device transfer
rate to this Next Device. When all the devices have been
tested, the program will flow along the “Yes” path of
decision block 1816 to a function block 1820 to transmit the
temporary table for this device to the master. Of course, the
current device may actually be the master and this will just
require a transfer from one location in memory to another.
The program will then flow to a Return block 1822.

[0096] Referring now to FIG. 19, there is illustrated a
flowchart for the master control operation of the testing of
the devices. The program is initiated at a block 1902 and
then proceeds to a decision block 1904 to determine if the
updated table has been received from a unit that is being
tested. If so, the program will flow along a “Yes” path to a
function block 1906 wherein the table will be updated. The
program then flows to function block 1908 to determine if
the last device has performed its network test, it being noted
that each device on the network is required to test its
capability of communicating with other devices. If not, the
program will flow along an “No” path to a function block
1910 to initiate the test at the next sequential network device
and then flows back to the input of decision block 1904 to
await receipt of the table after that next sequential network
device completes its test. Once the last device has completed
its test, the program will flow from the decision block 1908
along the “Yes” path thereof to a function block 1912 to
generate a master table which is a table that will then be
converted to the master table if it has been determined that
addition of a new device will not exceed the total data rate
transfer capabilities and then this master table will be
propagated, as indicated hereinabove in FIG. 17 with
respect to function block 1720. The program will then flow
to a Return block 1914.

SUMMARY

[0097] To summarize, there has been disclosed a broad-
band multidrop local network architecture for use in inter-
coupling multimedia traffic to and from a wide variety of
addressable network devices. Each network device may be
coupled via a network interface or broadband transceiver to
a single wireline coupled to an external broadband commu-
nication service. Such communication service may be pro-
vided, e.g., via fiber optic link to a curbside terminal by an
interconnection company, without requiring a complete sec-
ondary network and the associated equipment such as
modems, routers, converters, hubs, switches, etc. The full
data traffic capability at the full bandwidth achievable with
relatively short runs (e.g., on the order of 100 meters) of
twisted pair copper wire may be utilized when all traffic for
all of the participating network devices is packetized on a
wired medium for distribution thereon without the band-
width, point-to-point, or data rate restrictions associated
with conventional individual DSL (digital subscriber line) or
similar services. In effect, the useable spectrum that exists on
the broadband multidrop local network as disclosed herein-
above is a closed spectrum; that is, the entire bandwidth
technically feasible on a twisted-pair medium over these
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relatively short distances is dedicated to the broadband
communication capability implemented in each local net-
work such that total data rates, with present standards and
technologies, of at least 100 Mbps, and beyond to over 500
Mbps at reasonable distances, are available for each local
network transferring data packets at the maximum packet
rate of all network devices attachable thereto even when all
of the network devices are transmitting. Each network
device (computers, peripherals, telecommunications equip-
ment, security systems, broadcast audio and video, to name
just a few) may be assigned a bandwidth or packet data rate
rating such that its use on the network appropriates a
required portion of the total available data traffic capabilities
of the network when in use and the user knows immediately
what portion of his/her network capacity is being utilized.

[0098] Other Embodiments

[0099] Although the broadband multidrop local network
technology of the present disclosure has been described in
detail with respect to specific embodiments thereof, it should
be understood that various changes, substitutions and alter-
ations can be made therein without departing from the spirit
and scope of the invention as defined by the appended
claims. For example, any modulation scheme besides the
multiple subcarrier modulation scheme described herein-
above may be used in the various embodiments of the
present disclosure to provide the broadband packetized IP
data on the wired bus. Further, it is contemplated that in
some applications wireless interfaces via hubs or bridges or
other network equipment may be connected or otherwise
coupled to the wired bus to provide enhanced versatility. For
example, a user’s PC could be coupled to the wired local
network of the present disclosure yet be moved around as the
user need warrants.

What is claimed is:
1. A local network architecture, comprising:

a wired medium capable of carrying broadband pack-
etized data traffic and having an operable frequency
spectrum uninterrupted by other defined data channels
or services; and

one or a plurality of network interface transceivers oper-
able individually for coupling to said wired medium an
addressable network device processing a defined class
of information wherein each said network device is
further configured for providing communication inter-
facing of a priortized class of information of each said
addressable network device with said packetized data
traffic on said wired medium.

2. The apparatus of claim 1, wherein said wired medium
is constructed of a signal conducting transmission line
selected from the group consisting of twisted pair wire,
coaxial cable, optical fiber and telephone wire.

3. The apparatus of claim 1, wherein said data traffic is
propagated on said wired medium as multiple subcarrier
modulation.

4. The apparatus of claim 1, wherein said data traffic is
prioritized according to data prioritization protocols.

5. The apparatus of claim 1, wherein said data traffic is
managed according to carrier sense multiple access/collision
detection (CSMA/CD) protocol.

6. The apparatus of claim 1, wherein the total usable
bandwidth of said wired medium is used for communication
on said wired medium.
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7. The apparatus of claim 1, wherein each said network
interface transceiver is configured to provide error correc-
tion and low-level retransmission of data operable with a
Internet Protocol (IP) stack.

8. The apparatus of claim 1, wherein said addressable
network device may be selected from the group consisting of
video equipment, audio equipment, radio equipment, games,
electrical appliances, utility metering equipment, security
equipment, computer equipment, network equipment, and
peripheral devices.

9. The apparatus of claim 1, wherein said local network is
connected and communicating with a service provider and at
least one addressable network device.

10. The apparatus of claim 1, wherein said addressable
network device comprises an addressable digital device.

11. The apparatus of claim 1, wherein a said network
interface transceiver includes an analog-to-digital converter
for digitizing an analog signal.

12. The apparatus of claim 1, wherein a said network
interface transceiver includes a digital-to-analog converter
for reproducing analog signals.

13. The apparatus of claim 1, wherein addressability of
said addressable network device is provided in said network
interface transceiver.

14. The apparatus of claim 1, wherein said data traffic is
propagated on said wired medium with modulation from one
of the following types of modulation: multiple subcarrier
modulation, carrierless amplitude phase (CAP) modulation,
discrete multitone (DMT) modulation, quadrature amplitude
modulation (QAM), and orthogonal frequency division mul-
tiplexing (OFDM).

15. A method for providing high speed multimedia data
communication within a local area among and with a
plurality of addressable network devices, comprising:

forming a wired network bus for coupling the plurality of
addressable network devices thereto and to a demarca-
tion point, said network configured as a shared medium
for the transfer of broadband multimedia data among
and with the plurality of addressable network devices;

modulating signals to create broadband packetized data
for transfer on the wired network; and

controlling the packetized data traffic on said wired net-
work using a carrier sense multiple access/collision
detection (CSMA/CD) protocol.
16. The method of claim 15, further comprising the step
of:

controlling the transfer of broadband multimedia data
according to an engineered quality of service (QoS)
protocol.
17. The method of claim 15, wherein the step of forming
a wired network bus comprises the step of:

providing a wired network bus wherein the total usable
bandwidth of the wired network bus is used for com-
munication thereon.
18. The method of claim 15, wherein the step of forming
a wired network bus comprises the step of:

constructing a signal conducting transmission line
selected from the group consisting of twisted pair wire,
coaxial cable, optical fiber and telephone wire.
19. The method of claim 15, wherein the step of forming
a wired network comprises the step of:
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configuring the wired network bus to accept connection to
an addressable network device selected from the group
consisting of video equipment, audio equipment, radio
equipment, security equipment, utility metering equip-
ment, electrical appliances, computer equipment, net-
work equipment, peripheral devices, and addressable
digital devices.

20. The method of claim 15, wherein the step of modu-

lating signals comprises the step of:

modulating the signals using a technique selected from
the group consisting of multiple subcarrier modulation,
carrierless amplitude phase (CAP) modulation, discrete
multitone (DMT) modulation, quadrature amplitude
modulation (QAM), and orthogonal frequency division
multiplexing (OFDM).

21. The method of claim 16, wherein the video equipment
comprises an addressable device selected from the group
consisting of television receiving equipment; a computing
system; and video camera, recording, playback, processing
or switching equipment.

22. The method of claim 15, further comprising the step
of:

providing error correction and low-level retransmission of
the broadband multimedia data operable with an Inter-
net Protocol (IP) stack.
23. An interface transceiver operable for coupling an
addressable network device to a broadband wireline local
network, comprising:

a broadband modem, coupled via a physical interface to
said broadband wireline local network, for demodulat-
ing incoming broadband packetized data from said
network and modulating data output from said addres-
sable network device to form broadband packetized
data to said broadband wireline local network;

a network controller, coupled between said broadband
modem and a communication interface with said
addressable network device, for performing multime-
dia access control (MAC) with error correction, carrier
sense multiple access with collision detection (CSMA/
CD), and quality of service (QoS) affecting data traffic
through said transceiver; and

a communication processor, disposed integrally with said
communication interface with said addressable net-
work device and configured to process data traffic
between said network controller and said addressable
network device.

24. The apparatus of claim 23, wherein said interface
transceiver further comprises an analog-to-digital converter
having an addressable output and an input for analog signals
for sourcing analog signals.

25. The apparatus of claim 23, wherein said interface
transceiver further comprises a digital-to-analog converter
having an addressable input and an output for analog signals.

26. The apparatus of claim 23, wherein said broadband
modem provides modulation and demodulation of said pack-
etized data using multiple subcarrier modulation.

27. The apparatus of claim 23, wherein said broadband
modem utilizes modulation selected from the group consist-
ing of multiple subcarrier modulation, carrierless amplitude
phase (CAP) modulation, discrete multitone (DMT) modu-
lation, quadrature amplitude modulation (QAM), and
orthogonal frequency division multiplexing (OFDM).
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28. The apparatus of claim 23, wherein said network
controller comprises:

a multimedia access control (MAC) unit;

a carrier sense multiple access/collision detect (CSMA/
CD) unit; and

a quality of service (QoS) unit, collectively configured for
processing data traffic through said interface trans-
ceiver according to respective protocols associated
with each said respective MAC, CSMA/CD and QoS
units.

29. The apparatus of claim 23, wherein said communica-

tion processor comprises:

a computing device configured to provide a secure com-
munications link between said interface transceiver and
at least one other said addressable network device; and

a memory having stored therein functional routines
selected from the group consisting of protocols for
providing real-time, packetized multimedia data traffic
on said broadband multidrop local network, programs
for encryption/decryption of said data traffic, programs
for packetization/depacketization and programs for
controlling security protocol.

30. The apparatus of claim 1, wherein said wired bus is
configured to provide current for operating network devices
or peripheral devices connected to said wired bus.

31. A network, comprising:

a wired medium capable of carrying broadband pack-
etized data traffic and having an operable frequency
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spectrum uninterrupted by other defined data channels
or services and operable to handle only a finite amount
of data traffic;

a plurality of network devices, each having a requirement
for a predetermined portion of the finite amount of data
traffic capabilities provided by said wired medium
when operating at a full data transfer rate;

each of said plurality of network devices operable to
reserve its associated requirement for a predetermined
portion of the finite amount of the data traffic capabili-
ties provided by said wired medium, even when not
transferring data to said wired medium; and

wherein said wired medium is operable to interface with
only a number of said network devices whose total
requirements for predetermined portions of the finite
amount of the data traffic capabilities provided by said
wired medium do not exceed such finite amount of the
data traffic capabilities.

32. The network of claim 31 and further comprising a
requirement manager for determining the amount of the
finite amount of data traffic capabilities provided by said
wired medium that is available for additional ones of said
plurality of network devices as unreserved data traffic capa-
bilities and operable to determine if the requirements of any
one or more additional ones of said network devices can be
attached to said wired medium by reserving all or a portion
of the unreserved data traffic capabilities.
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