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(57) ABSTRACT 

External-Services data are processed for use in a user facility 
in a manner that enables easy user interface and control. 
According to an example embodiment of the present inven 
tion, an arrangement for processing external-Services data 
includes an audio, Video, and data Signal bussing arrange 
ment adapted to distribute audio, Video, and data to desig 
nated points in a user facility. A plurality of appliances are 
communicatively coupled to the bussing arrangement and 
adapted to receive and process one or more audio, Video, and 
data Signals. A user input device is adapted to command a 
network interface unit (NIU) to process the external-services 
data for use at a particular one of the plurality of appliances 
in the user facility. External-Services data is delivered over 
the bussing arrangement and to one or more of the plurality 
of appliances using the (NIU). 

Pasu 

Ali hou 

blocom 
Picrophone 

  

  



Patent Application Publication May 9, 2002 Sheet 1 of 3 US 2002/0054601 A1 

  



US 2002/0054601 A1 May 9, 2002. Sheet 2 of 3 Patent Application Publication 

  



Patent Application Publication May 9, 2002 Sheet 3 of 3 

Service provider 
sends config. 
data to NU 

320 
NU receives 
config. data 

330 
NU sends TV 
config. data for 

display 

340 
User views data 

on TV and 

selects options 

350 
NU sends 
Selection to , 

service provider 

360 
Service provider 

Sends NU 
new config. data 

370 
NIU provides 

services per new 
Config. data 

Fig. 3 

US 2002/0054601 A1 

    

  

  

    

  
  



US 2002/0054601 A1 

NETWORK INTERFACE UNIT CONTROL 
SYSTEMAND METHOD THEREFOR 

RELATED PATENT DOCUMENTS 

0001. The present invention claims priority to U.S. Pro 
visional Application Ser. No. 60/172,639, filed Dec. 17, 
1999 and is related to U.S. Pat. No. 5,379,351 entitled 
"Video Compression and Decompression Processing and 
Processors,” and to U.S. patent application Ser. No. 09/098, 
106 (8x8S.51C1) entitled “Videocommunicating Apparatus 
and Method Therefor,” each of which is incorporated herein 
by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to interfac 
ing and controlling the interface of different communication 
Systems and, more particularly, to network interface circuits 
and approaches for interfacing external Service-provider 
networks, and a target facility, Such as a residence. 

BACKGROUND OF THE INVENTION 

0003. The electronics industry continues to rely upon 
advances in technology to realize higher-functioning devices 
at cost-effective prices. For many communication applica 
tions, realizing higher-functioning devices in a cost-effective 
manner requires creative use of communications channels. 
There have been many technologies developed recently that 
have permitted Such cost-effective communication. 
Examples include Internet applications enabling a user 
access to a Seemingly unlimited number of Web Sites and 
other users, cable TV Systems enabling a user to view any of 
a hundred or more channels, and Video-image processing 
techniques that enable Video data to be communicated 
Simultaneously with Voice data over a plain old telephone 
service (POTS) line. As the popularity of these technologies 
increases, So does the need to merge and coordinate these 
technologies in a manner that is convenient and cost 
effective for the user. 

0004. The above-mentioned need is being increasingly 
addressed through the introduction of network Systems 
providers. Network Systems providerS Sell communication 
Services for individuals, companies and the like to commu 
nicate with a plurality of communication Systems. This is 
typically accomplished using Network Interface Units 
(NIU) to provide an interface between a network system, 
Such as a broadband digital cable network, and a customer's 
premises. These devices are often in a location that is 
inaccessible to the user of the network. For example, for 
digital cable telephony Systems, an NIU is often placed at a 
building which is passed by a cable network. This enables 
the premises to be Supplied with cable Service and multiple 
telephony lines of Voice, Video or data Services. AS another 
example, NIUs are used in Digital Subscriber Line (DSL) 
Systems to provide access to multiple voice, Video and data 
connections provided through a DSL line. 
0005. In cable systems, the telephony signal is trans 
ported on the cable System and can be Supplied by a 
modulated carrier-based Hybrid Fiber Coaxial system or by 
a packet based cable network, and can be facilitated using a 
cable modem. The Streams of audio, Video, and data are 
input to the device in digital form. This enables the NIU to 
perform Signal-processing tasks on the incoming Streams 
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and to Store data from these Streams in memory either in the 
NIU or in memory devices in the network. 
0006. One example type of cable system includes a 
broadband wireleSS System using a wireleSS broadband 
modem. Typical wireleSS broadband Systems can provide up 
to or exceed 30 Mbps of data transfer over a 6 MHZ channel, 
providing high burst Speed access to a local area. The area 
of coverage of Such wireleSS Systems varies with the fre 
quency used, but typically can Serve up to or exceed a 
30-mile radius. One type of broadband wireless system 
transmits data from a wireleSS provider down to receiver that 
receives the information and provides it to a wireleSS 
modem. The return Signal is Sent up via other communica 
tion systems, such as those including POTS, Ti, DSL, or 
coaxial cable. Another type of wireleSS broadband System 
uses two-way wireleSS communication, wherein both the 
down (incoming) and the up (outgoing) communications are 
wireless. AS with a conventional cable System using coaxial 
cable as a data transfer medium, an NIU can be used to 
perform Signal-processing tasks on both the down and up 
information. 

0007 Widespread acceptance and usage of NIU-based 
communication Services are largely a function of cost and 
user convenience. Therefore, widespread acceptance and 
usage of Such technology cannot be forced, even when 
appropriately addressing the marketing needs and overcom 
ing the exorbitant costs of the mass production equipment. 
For both the unsophisticated and Sophisticated users of Such 
communication Services, it is important to provide Straight 
forward, user-friendly control over the NIUs and over the 
devices that interface with and configure the NIUs. 

SUMMARY OF THE INVENTION 

0008. The present invention is directed to programmable 
communication control arrangements and methods for pro 
gramming the same. According to one example embodi 
ment, the present invention addresses the above-discussed 
issues through a System and method of controlling an NIU 
and enabling configuration of an NIU-based System for a 
user facility. The NITU-based system includes an audio, 
Video, and data Signal bussing arrangement adapted to 
distribute audio, Video, and data to a plurality of appliances 
communicatively coupled to the buSSing arrangement. Each 
of the plurality of appliances is adapted to receive and 
process one or more types of the distributed Signals. A NIU 
is coupled to the bussing arrangement and is adapted to 
communicatively couple the external Services data over the 
buSSing arrangement and with the plurality of appliances in 
the user facility. Using an input device adapted to command 
the NIU, external-Services data is processed for use in the 
user facility. 

0009. According to another example embodiment of the 
present invention, a network interface System is arranged for 
interfacing different types of communication Systems 
including a first user-based communication System and a 
packet-based communication System. A data memory circuit 
is adapted to Store configuration data for the System. A 
processor arrangement is adapted to write configuration data 
into and read configuration data from the memory circuit 
and to provide data for presenting configuration information 
for accessing at a user communication device. The processor 
arrangement is further adapted to proceSS data received 



US 2002/0054601 A1 

from, and exchange processed data between, the first user 
based communication System and the packet-based commu 
nication System. In response to the configuration data, the 
processor arrangement is adapted to route Selected informa 
tion provided by the packet-based communication System to 
Selected channels of the first user-based communication 
System. A user input arrangement is used for inputting 
configuration-defining control Signals. The processor 
arrangement responds to the configuration-defining control 
Signals by changing the configuration data in the memory 
circuit and by rerouting Selected information provided by the 
packet-based communication System to Selected channels of 
the first user-based communication System according to the 
configuration-defining control Signals. 
0010. According to another example embodiment of the 
present invention, a network interface System is arranged for 
interfacing different types of communication Systems 
including a first user-based communication System and a 
packet-based communication System. The System includes a 
data memory circuit adapted to Store data for use in the 
System. A processor arrangement is adapted to write data 
intercept Select data into and read data-intercept Select data 
from the memory circuit and to provide data for communi 
cating with a user via a user communication device. The 
processor arrangement is further adapted to process data 
received from, and exchange processed data between, the 
first user-based communication System and the packet-based 
communication System. In response to the data in the data 
memory circuit, the processor arrangement is also adapted to 
intercept information from the packet-based communication 
System and to Store the intercepted information in the data 
memory circuit. A user input arrangement is adapted to input 
message-retrieval control Signals that the processor arrange 
ment responds to by displaying messages (email, voice mail, 
etc.) from the data memory circuit. 
0011. According to yet another example embodiment of 
the present invention, a method is used to control commu 
nications data in a communications System having a NIU, a 
user interface device, a plurality of communications appli 
ances, and a bussing System. The user interface device is 
used and the NIU is programmed with configuration infor 
mation for external-Services data. The external-Services data 
is received at the NIU and, responsive to the configuration 
information, the received external-Services data is config 
ured and transferred via the bussing arrangement to one of 
the communications appliances. 
0012. Other aspects of the present invention are directed 
to example methods and application-specific implementa 
tions relating to the above arrangements. 
0013 The above summary is not intended to characterize 
each embodiment of the present invention. Other aspects of 
the present invention are provided by way of example upon 
review of the figures and corresponding description of the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014. The invention may be more completely understood 
in consideration of the following detailed description of 
various embodiments of the invention in connection with the 
accompanying drawings, in which: 
0.015 FIG. 1 is a communications arrangement in a user 
facility, according to an example embodiment of the present 
invention; 
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0016 FIG. 2 shows a communication system having 
Several example System components, according to particular 
embodiments of the present invention; and 
0017 FIG. 3 is an example flow chart used to show a 
particular implementation of the communication System of 
FIG. 2, according another example embodiment of the 
present invention. 
0018 While the invention is amenable to various modi 
fications and alternative forms, Specifics thereof have been 
shown by way of example in the drawings and will be 
described in detail. It should be understood, however, that 
the intention is not to limit the invention to the particular 
embodiments described. On the contrary, the intention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention as defined by the 
appended claims. 

DETAILED DESCRIPTION 

0019. The present invention is believed to be applicable 
to a variety of different types of data communications 
Systems, and the invention has been found to be particularly 
Suited for enabling and controlling communications between 
one or more communications networks and a facility, and 
between appliances located in the facility. While the present 
invention is not necessarily limited to Such applications, 
various aspects of the invention may be appreciated through 
a discussion of various examples using this context. 
0020. According to one example embodiment of the 
present invention, a System and method are used for con 
trolling an NIU and enabling configuration of an NIU-based 
System for a user facility. In one implementation, the cus 
tomer/user inputs NIU configuration information via an 
unsophisticated user-friendly device Such as a telephone 
keypad, a computer accessing an Internet Web page, or a 
dedicated input Such as an infrared remote control. Such 
customer/user configuration may include, for example, 
Selecting an option from a command menu either displayed 
visually or played audibly. The audible menu may be played 
using, for example, a Voice generating device or a prere 
corded message. In another implementation, an external 
Services provider, Such as a cable television, Internet, or 
telephone Services provider, inputs NIU configuration infor 
mation via communications lines coupling the external 
services provider with the NIU. In still another implemen 
tation, a combination of customer/user and external-Service 
provider inputs are used to configure the NIU. 
0021. The NIU-based system includes an audio, video, 
and data Signal bussing arrangement adapted to distribute 
audio, Video, and data to designated points in the user 
facility. The bussing arrangement includes one or more types 
of communication lines communicatively coupled to a plu 
rality of appliances. Each of the plurality of appliances is 
adapted to receive and process one or more types of the 
distributed signals. The NIU is coupled to the bussing 
arrangement and is adapted to communicatively couple the 
external Services data over the bussing arrangement and with 
the plurality of appliances in the user facility. Using an input 
device adapted to command the NIU, external-Services data 
is configured for use in the user facility. For example, 
configuring the external-Services data may include routing 
the data to a particular one of the plurality of appliances, 
enabling the use of a particular type of data to a limited 
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number of appliances, or converting the data from a first 
form to a Second form, Such as from analog to digital or 
packet-based to non-packet-based. 
0022. One example application of the present invention 
includes a network interface System adapted to interface a 
user-based communication System and a packet-based com 
munication System. The System includes a data memory 
circuit, a user communication device, a processor, and a user 
input device, Some or all of which may be included in a 
Single NIU. The data memory circuit is adapted to Store 
configuration data. The processor is adapted to write to and 
read from the data memory circuit and to provide the 
configuration information for access at the user communi 
cation device. The processor further processes data received 
from, and exchanges processed data between the first user 
based communications System and the packet-based com 
munication System, and routes Selected information pro 
Vided by the packet-based System to Selected channels of the 
first user-based System. The user input device is adapted to 
input configuration-defining control Signals for changing the 
configuration data and rerouting the Selected information to 
other Selected channels of the first user-based System. 
0023. In another example application, the data memory 
circuit is adapted to Store data intercept Select data. The 
processor is adapted to provide data for communicating with 
a user via the communication device, to intercept informa 
tion from the packet-based System, and to Store the inter 
cepted data in the data memory circuit. The user input device 
is adapted to input message-retrieval control Signals from 
the processor in the form of displayed messages, Such as 
email or voice mail, from the memory circuit. 
0024. The user-based communications system may, for 
example, include a network Such as a computer network or 
a bussing arrangement. In addition, the user input device and 
the user-based communications System may be part of the 
Same device. Other example devices and Systems that may 
be used in connection with the user-based System, packet 
based System, input and communications devices, as well as 
methods for controlling, configuring, and operating these 
Systems are described in connection with other example 
embodiments that follow below. 

0.025 In one particular example embodiment, the NIU 
includes a printed circuit board (PCB) that has at least one 
general processor and at least one Specific processor adapted 
to process video data. The PCB also may include in addi 
tional processors such as a RISC processor and/or a DSP 
processor. For more information regarding NIU-related 
devices Suitable for use in conjunction with the present 
invention, reference may be made to “8x8 Application Note: 
Symphony VoIP Access Gateway.” 
0026. Another example embodiment of the present 
invention includes using an arrangement Such as described 
herein in a household. FIG. 1 shows an external-services 
provider 110 coupled via a communications line 120 to a 
NIU 130 for use in a household 115. The NIU 130 is adapted 
to configure the external-Services data received via commu 
nications line 120. The NIU is further coupled to a bussing 
arrangement 140 adapted to deliver the external-Services 
data to one or more appliances 150 or 160 in the house. 
Optionally, another communications line 170 is coupled 
from appliance 160 to the external-services provider 110. 
The portion of FIG. 1 connected to the NIU labeled as 
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“Facility Internal” corresponds to the user-based system, 
and the portion labeled as “External Providers' corresponds 
to the packet-based System as described above, according to 
one particular implementation. 

0027. In another example embodiment of the present 
invention, an appliance interface device is coupled between 
the appliance and the bussing arrangement and adapted to 
eXchange data between the bussing arrangement and the 
appliance. The interface device can be adapted to receive 
data of a first type from the bussing arrangement and convert 
the data to a Second type for delivery to the appliance. When 
Sending data from the appliance to the bussing arrangement, 
the interface device converts the data of the Second type to 
data of the first type. The interface device may also be 
adapted to receive data from a first type of communications 
line, and to transfer the data to a Second type of communi 
cations line. For example, the buSSing arrangement may 
include a digital cable line, and the interface device can be 
coupled to an ordinary telephone having a two-wire analog 
System. The interface device receives digital data from the 
buSSing arrangement and converts the data into DTMF tones 
transferred over the two-wire analog System and receivable 
by the telephone. When the telephone sends a signal via the 
two-wire analog System, the interface device converts the 
Signal to a digital Signal and sends the Signal via the bussing 
arrangement. In addition to the conversion of digital data to 
analog data as described herein, the interface device may be 
adapted to make data conversions as is necessary for use in 
connection with various household appliances, Some of 
which have been described in connection with the present 
invention and shown by example illustration in the figures 
appended hereto. 

0028. The interface device may be manufactured to con 
Vert the first type of data to a Second type of data, or to 
connect the first type of communications line to the Second 
type of communications line. Alternatively, the interface 
device is programmable for converting various types of data 
and connecting to various communication lines. In one 
implementation, the NIU configures the interface device. In 
another implementation, the interface device is programmed 
using a user appliance. In Still another implementation, the 
interface device is programmed as part of its manufacture. 

0029 Various appliances, communications lines, and 
methods of communication may be used in connection with 
FIG. 1. For example, FIG. 2 shows several example types 
of service providers 210, communications systems 220, 
appliances 230, and bus arrangements 240, that can be used 
in connection with the present invention. Though not shown, 
the bussing arrangements 230 may include one of, all of, or 
more than the types of communications Systems shown for 
use in coupling the NIU 245 to external-service providers. In 
addition, the user input device 250 may include one of, all 
of, or more than the types of appliances listed for connection 
to the NIU 245 via the communications system included in 
the bus, and yet others include a telephone keypad, an IR key 
panel, a wall-mount unit for the System, and a Voice recog 
nition system. Several of the examples shown in FIG. 2 will 
be described herein in connection with particular embodi 
ments of the present invention. It will be apparent that other 
examples consistent with the above may be implemented in 
place of or in conjunction with the examples provided 
herein. 
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0030 AS technology advances, many of the types of 
appliances listed in FIG. 2 are capable of receiving infor 
mation using more than one communications method. One 
example embodiment includes the use of broadband tech 
nology to deliver and eXchange information of different 
types using the same communications line. For instance, a 
coaxial cable installed in the bussing arrangement can, in 
addition to delivering cable television, deliver other infor 
mation Such as Internet and telephony information. In this 
manner, the user can use the telephony appliance 160 to 
request a Service change to the Services provider using the 
Same cable that is used for Sending a signal to the television. 
Other broadband applications include wireleSS cable SyS 
tems, wherein the user facility receives data via a down 
converter from a local wireless transmitter. Available wire 
leSS Systems include one-way wireless, wherein the user 
facility receives data via the down converter and Sends data 
via a Second line, and two-way wireless, wherein the user 
both sends and receives information. 

0031. In one particular example embodiment, a method 
for configuring the NIU includes using an appliance 150 that 
includes a viewing device, Such as a television, and appli 
ance 160 that includes a telephony device, Such as a tele 
phone or an Internet telephony device, wherein the external 
Services provider Sends the configuration information to the 
NIU. The NIU sends a signal to the television that includes 
configuration information for the NrU for display on the 
television Screen. A user in the house views the configuration 
information and uses the telephony device to contact the 
external-Services provider if any changes in Service are 
desired. The external-Services provider then sends new 
configuration information to the NIU to reflect the desired 
changes. This is useful for managing the Services provided 
to the household or other location which includes the NIU. 
AS an alternative to using a telephony device in the above 
example embodiment, the Viewing appliance itself is used to 
Senda Signal reflecting a desired change in the configuration 
of the NIU, according to another example embodiment of 
the present invention. For instance, the viewing appliance 
may include a television having a remote. The remote is used 
to Select configuration options from the television Screen. 
The selected options are sent to the NIU, which in turn sends 
a signal to the external-Services provider reflecting the 
desired changes. In response to the request, the external 
Services provider Sends a signal having configuration infor 
mation for the desired changes to the NIU. 

0032. In another example embodiment, the user is autho 
rized by the external-Services provider to make configura 
tion changes to the NIU. When the user makes changes, the 
NIU notifies the external-services provider of the changes. 
The external-Services provider can then use the notification 
to bill the user for the Services Selected. In one implemen 
tation, the Selected changes are Sent to the external-Services 
provider, and the NIU receives only the selected services 
that are requested from the external-Services provider. In 
another implementation, the NIU receives a full range of 
Services, Such as a full range of pay-per-view television 
Selections available from the external-Services provider. 
Based on the configuration selections of the user, the NIU 
enables use of the external-Services only for those Selections, 
and a change in Services provided by the external-Services 
provider is not necessary. 
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0033. In still another implementation, the user configures 
the NIU to only allow selections from a particular set of 
external-Services data. For example, one configuration only 
allows the Selection of television Services having a viewing 
rating of a particular category. This is useful for parental 
control of the viewing of movies, television, or other eXter 
nal-services. The configuration of the NIU may also include 
a password or Security code So that a particular user can 
control the configuration of the device. Alternatively, the 
NIU may include several levels of password access, wherein 
individuals in the user facility are enabled various levels of 
configuration access based upon their password access level. 
In this manner, the purchasing user (e.g. parent, Supervisor) 
can control the use of the NIU and external-services by other 
users (e.g., children, employees) in the facility. 
0034. In addition to parental control, this implementation 
has the ability to limit access by employees to Services, Such 
as access to certain Internet web sites or access to certain 
audio or Video feeds for Videoconferencing purposes. A 
configurable NIU is particularly useful for videoconferenc 
ing, wherein the Videoconference data is Sent only to 
intended participants throughout a facility or throughout 
Several facilities. For instance, a company having two or 
more locations, each having an NIU, can hold a videocon 
ference with employees at each location by configuring the 
NIU devices to send the data to the participants at both 
locations. A user sets up the NIU for delivery either by 
programming the NIU directly or by contacting an external 
Services provider and requesting the desired NIU configu 
ration. The communication between the facilities is accom 
plished via an external-Services provider, and the 
confidentiality of the videoconference is maintained by the 
configuration of the NIU. 
0035 FIG. 3 is a flow diagram of a method for using and 
configuring an NIU using a television display and user 
Selection, Such as described above. At block 310, an exter 
nal-Services provider Sends configuration data to a NIU, and 
the NIU receives the data at block 320. The NIU sends 
configuration data for display on the television display for 
viewing by the user at block 330. The configuration infor 
mation may, for example, include configuration information 
Such as which Internet Service is being used, which televi 
Sion cable Subscription is current, or which telephones in the 
user facility are assigned to particular telephone numbers. At 
block 340, a user views the configuration information dis 
played on the TV, and Selects an option from the displayed 
configuration information. Options may include, for 
example, ordering a television channel Subscription or pay 
per-view event, Selecting or terminating a Service, or 
requesting the assignment or reassignment of a particular 
appliance to a Service. Once the user has Selected an option, 
the option is communicated to the NIU which delivers the 
selection to the external-services provider at block 350. The 
service provider processes the selection and sends the NIU 
new configuration data consistent with the Selection at block 
360. In response to the new configuration information, the 
NIU provides services consistent with the new configuration 
data at block 370. In another example embodiment of the 
present invention, the NIU is adapted to use memory that is 
adapted to Store external-Services data, Such as audio and 
Video recordings, email, and Voicemail. The memory may, 
for example, be included in the NIU, or may be an external 
memory, Such as part of an appliance in the user facility or 
at an external-Service provider, Such as memory located at a 
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communications terminal. One particular implementation 
includes a method for Selecting and receiving downloadable 
multimedia, Such as pay-per-view movies. The user chooses 
a movie Selection from a list, Such as displayed on a 
television set or computer. The choice is delivered to the 
external-Services provider via a communication line using, 
for example, a telephone, an Internet appliance, or a remote 
control for Selecting a choice displayed on a TV and Sent via 
the NIU to the external-services provider. The external 
Services provider Sends a digital copy of the movie to the 
NIU in response to the request. The NIU receives the copy 
and transferS the movie to a Selected Video display in the 
user facility. In a more particular implementation, the digital 
copy of the movie includes configuration information, Such 
as the number of Viewing appliances to which it can be sent, 
the number of times the movie can be viewed, and a 
timeframe for which Viewing of the movie is allowed (e.g., 
purchasing a 24 hour viewing license). 
0036) Another particular implementation includes a 
method for Selecting downloadable music including music 
recordings typically purchased on media Such as compact 
discs. A user makes a Selection from a list of music record 
ings available for download in a similar manner as described 
above for purchasing a pay-per-view movie. The Selection is 
Sent to the downloadable music provider, Such as via the 
NIU or by using other communications devices independent 
of the NIU, and the downloadable music provider sends the 
music data to the NIU. The NIU receives the data from the 
provider and routes the data via the bussing arrangement to 
an appliance Selected by the user. 
0037 Another particular implementation of using the 
memory at the NIU includes Storing email, Voice mail, Video 
mail, or other communications at the NIU. A user configures 
the NIU to store incoming communications data at the NIU 
for future access. The user then contacts the NIU using a 
user input device, Such as described herein, and directs the 
NIU to Send the message to an appliance. The user input 
device may also include the capability to view all of the data 
that is Stored as well as the type of data that is Stored, either 
at the user input device or via another appliance Such as a 
TV, and also may include the capability to determine the 
Source of the data. In addition, the user may direct the NIU 
to configure the information for receipt at a particular 
appliance. For instance, the NIU may be configured to 
receive word processing data, Such as an email, and config 
ure the data to be sent as a voice message to a telephone, or 
may simply convert an analog message to digital or Vice 
Versa. In this manner, a user can contact the NIU from a 
remote location and receive messages Sent to the user 
facility. 
0.038. In another example embodiment of the present 
invention, the NIU is configured to provide authorization for 
a user to receive external-Services data by establishing a 
credit arrangement with the user. For instance, a user can Set 
up an account for use in conjunction with the external 
Services provider. In one implementation, the user Supplies 
a credit account number, Such as a credit card number or a 
bank account, and the NIU is configured to charge the credit 
account for the Selected external-Services. In another imple 
mentation, the user provides a debit account to the external 
services provider and the NIU deducts funds from that 
account based upon the Selections made for external-Ser 
WCCS. 

0.039 According to another example embodiment of the 
present invention, a NIU is used to control data communi 
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cations and configurations internally in a user facility. For 
example, a user can direct Signal input and output to and 
from appliances throughout the facility. One application 
includes the use of a Stereo System and audio Speakers. 
Sound data, Such as from a broadcast Source (possibly 
received through the NIU or through other sources), a 
compact disc player, a cassette player, a Video player, or a 
phonograph player, is Sent to the NIU. The user configures 
the NIU for distribution of the Sound to one or more selected 
audio speakers or audio Systems in the home. Using that 
configuration, the NIU distributes the sound data to each 
audio speaker. 

0040 Configuration of the NIU may include using a user 
input device to send configuration information to the NIU. 
The user input device may include a device Such as 
described above for use in contacting an external-Service 
provider, or another type of device. One particular applica 
tion includes using a bussing arrangement having a two-wire 
analog system, wherein Signals are Sent to the NIU from the 
user input device using DTMF tones. The NIU is configured 
to receive the DTMF tones and use the tones to effect 
configuration of the NIU. 

0041 Another use of the NIU is in connection with an 
intercom System in a user facility, according to another 
example embodiment of the present invention. The intercom 
System includes audio receivers, Such as microphones, and 
audio Speakers. The Speakers may, for example, include the 
audio speakers adapted for use in connection with other 
appliances in the facility, Such as those connected for Stereo 
listening or television viewing. A user Sends an intercom 
message, Such as by depressing a button and Speaking into 
a microphone, and the audio information is sent to the NIU. 
The NIU is programmed to deliver the audio information to 
one or more audio speakers in the facility. The intercom 
System may also include a Selection arrangement, wherein 
the user Selects the destination of the audio signal when the 
Signal is sent, Such as prior to depressing an intercom button. 
This is particularly useful when it is desired to send the 
intercom Signal So that it is heard over another audio signal, 
Such as a Stereo Signal. For instance, when loud music or 
other audio is being played in a portion of the facility, a 
conventional intercom System may not generate a loud 
enough Signal to be heard. By using the NIU, the loud music 
or other audio can be reduced in Volume So that the intercom 
message can be heard. 

0042 Another example embodiment of the present 
invention includes using an audio input, Such as a micro 
phone that is part of an intercom System, together with an 
NIU to monitor audio in a user facility. For example, the 
NIU can be configured by a user to receive audio data from 
a microphone located in an infant's Sleeping area, and 
transmit the audio to a particular appliance in the facility. 
The audio data can be sent to an audio Speaker where the 
infant's Sounds can be monitored. In this manner, an infant 
can be monitored throughout the facility. 

0043. In a more particular example embodiment, the NIU 
is configured to transmit the audio data to another appliance, 
Such as a wireleSS phone. The wireleSS phone receives the 
audio data, enabling audio monitoring of the facility at a 
remote location. This is useful in many applications, Such as 
for Security monitoring, monitoring an infant, or for a parent 
wanting to monitor children while away from home. In a 
more particular example embodiment, the NIU is configured 
to transmit a signal upon receiving audio data above a 
certain Sound level. For instance, a microphone may be used 
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for detecting an intrusion, or for monitoring the audio level 
of an infant. The NIU is configured to detect the sound level 
of the incoming Signal, and to transmit a Second Signal to an 
appliance upon detecting that the Sound level is above a 
configured threshold level. The threshold level is set to 
correspond to a user-defined occurrence, Such as an infant's 
cry (i.e. used in a manner Such as a typical baby monitor is 
used) or an intrusion resulting in breaking glass or other 
audible incident. 

0044 One particular application involving the detection 
of an infant's cry includes Sending a page Signal upon 
detecting the cry. This is particularly useful for monitoring 
an infant in a manner that does not necessarily require the 
individual doing the monitoring to be able to hear the infant. 
For example, a pager can be set to vibrate in response to a 
Signal. Using this feature, a NIU is configured to Send a page 
upon receiving a signal from an audio Source that is above 
a particular level. The page may be sent directly to a pager, 
or may be sent via an external-Services provider. The ability 
to monitor an infant without necessarily being able to hear 
is important for individuals who are deaf or hard-of-hearing, 
or for an individual located in an area having high Sound 
levels, Such as a perSon riding a lawnmower, operating loud 
equipment, or listening to loud music. 

0.045. In another example embodiment of the present 
invention, the NTU is configured to received video data 
from a Video capture appliance in a user facility. The Video 
data may then be sent to another appliance for further use. 
For example, one or more Security cameras can be located 
in the facility and coupled to a bus leading to the NIU. The 
NIU is configured by the user to direct the incoming video 
data to an appliance, Such as a VCR or other Video recorder, 
or to direct the incoming video data to an external-Services 
provider, Such as a Security monitoring provider. The NIU is 
optionally configured by the external-Services Security pro 
vider, and the configuration includes the Selection of Video 
data from a particular appliance to be sent to the external 
services provider. In another example, the NIU is used to 
route video data, such as that supplied by a VCR or other 
movie playback device, to one or Several viewing locations 
in the home. By coupling several appliances with the NIU 
via the bussing arrangement, the control, distribution, and 
use of information Such as Video data is easier to accom 
plish. 

0046. In another example embodiment related to the 
distribution of video data, both video and audio data for a 
particular audio-visual communication, Such as a movie, are 
distributed from the NIU to separate audio and video appli 
ances. This eliminates the need for appliances, Such as a TV, 
VCR, or DVD player to be connected directly to a stereo or 
other audio output System. Using a connection to the NIU 
via the bussing arrangement, the audio is Sent directly to an 
audio output device. 
0047 The appliances coupled to the bussing arrangement 
in the user facility are configured using the NIU and a user 
input device, according to another example embodiment of 
the present invention. The NIU is adapted to retrieve con 
figuration information for the appliances. The configuration 
information may, for example, be Stored in a data memory 
at the NMU, or may be available at the appliance itself for 
delivery to the NIU via the bussing arrangement. A user 
connects to the NIU via a user input device, such as a TV or 
a computer, and Views the configuration of appliances 
connected to the NIU via the buSSing arrangement. The user 
then Selects configuration changes, if desired, and the 
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changes are made Via the NIU. The configuration changes 
may include changes made to the appliance itself, and may 
include changes made at the NIU for distribution of data to 
the appliances. 
0048 For example, one configurable appliance includes a 
telephone. Telephone Services, Such as a dynamically allo 
cated telephone number, call waiting, caller ID, answering 
options, forwarding options, message Storage options, mes 
Sage on hold options, call blocking options, address book 
information, directory assistance options, and call Screening 
options are displayed for user Selection. The user Selects 
choices from the display, and the Selections are used for 
configuration of the telephone appliance via the NIU. This 
configuration is applicable to traditional telephones using a 
POTS system, to Internet telephones, wireless telephones, 
and packet-based telephones, to name a few examples. 
0049. The NJU is adapted to assign Internet protocol (IP) 
addresses to particular Internet appliances in a user facility, 
according to another example embodiment of the present 
invention. In a Similar manner as the telephone configuration 
described above, one or more Internet appliances are con 
figured. For example, incoming data can be routed to a 
particular computer location in a house or business. This 
allows the use of Several computers in different locations 
within or external to a user facility while using a particular 
IP address. 

0050. The user input device is adapted to configure the 
NIU to control household Systems, Such as heat, air condi 
tioning, lighting, Water, and Security Systems, according to 
another example embodiment of the present invention. The 
control can be accomplished from an internal or external 
location. For example, controlling the Systems externally is 
advantageous for making changes when not at home, Such as 
by turning on lights or turning up the heat or air conditioning 
prior to arriving home. This can be accomplished, for 
example, using a simple telephone and calling the NIU, or 
using an Internet connection and connecting the NIU via the 
Internet. Passwords or other protective methods may be used 
to provide Secure access. In one particular embodiment, a 
password is entered via a telephone or via the Internet. In 
another application, the NIU checks the Internet protocol 
address of the Sender and Verifies that the address is autho 
rized to make changes. 
0051). In another implementation, the NIU is further 
adapted to use compression and decompression technology 
to communicate data. In one particular example embodi 
ment, the NIU receives compressed information, Such as 
Video telephony information, from an external Source. The 
NTU decompresses the information and delivers it to an 
appliance in the user facility. A user receives the information 
via the appliance, and Sends information back to the external 
Source via the NIU, which compresses the data prior to 
Sending it. For more information regarding example uses 
Such as compression/decompression and multimedia pro 
cessing technology, reference may be made to U.S. Pat. No. 
5,379,351 entitled “Video Compression and Decompression 
Processing and Processors,” and to multimedia processing 
kits, Such as described in connection with “8x8 Application 
Note: Symphony VoIP Access Gateway” (attached hereto as 
an appendix) available from 8x8, Inc. of Santa Clara, Calif. 
0052 While the present invention has been described 
with reference to Several particular example embodiments, 
those skilled in the art will recognize that many changes may 
be made thereto without departing from the Spirit and Scope 
of the present invention, which is set forth in the following 
claims. 
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Section 1 - introduction 

The Symphony VoIP Gateway is a low 
complexity design which bridges the gap 
between conventional telephony systems 
equipment such as telephone and fax machines 
and the new world of Internet protocol (IP) 
communications over private networks and the 
public Internet. One Symphony board can 
connect up to four independent calls 
simultaneously. 

The Symphony board features the 8x8 Audacity 
Internet Telephony Processor, which provides 
the DSP and command/control processing 
required to compress the audio and format the 
call for the transmission over IP networks. 
Connection to IP networks is made via an 
Ethernet MAC/PHY chip, which provides access 
to 10BaseT Ethernet and manages flow control. 
Specified with low material cost and high audio 
quality in mind, the Symphony VoIP Gateway is 
a complete solution for connecting existing 
telephony equipment in homes and small offices 
to broadband networks. 

The design may use either the SGCP/MGCP or 
H.323 standards for VoIP, and it is fully 
compatible with the Cablelabs "Packet-Cable" 
initiative, with the emerging H.GCP standard 
and with Microsoft NetMeeting. The Symphony 
board incorporates FLASH memory and remote 
upgrade capability, so systems may be 
programmed with updated protocols via the 
network. 

The Symphony Gateway is available in four 
forms: a populated and tested PCB, complete 
with Codec software for integration directly into 
product, as a unit level assembly which includes 
the PCB in a housing, as an evaluation system 
with hardware and software tools, and as a 
developer's kit. The developer's kit includes 
schematic files, layout files, and the software 
libraries. The audio Codec libraries for the 
Symphony board are supplied as object code. A 
comprehensive command/control and GUI 
application is supplied as source code with the 
developer's kit, enabling the rapid modification 
and customization of the design for the ultimate 
in development flexibility. 
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Standards 
The Symphony board supports the H.323, 
MGCP & SGCP communication standards for IP 
networks. 
o H.323 
o SCGP, MGCP 
O DOCSIS 1.1 compliant 
o MS-NetMeeting compliant 

Supports DHCP, TCP/IP, UDP, SNMP 

Audio performance 
G.711 A-law 
G.7ll pi-law 
G.723 
G.726 
G.728 
Acoustic echo cancellation (64 mS tail, 18dB 
rejection) 
Voice Activity Detection 
Comfort noise generation 
DTMF detection 
Call Tone generation 

NetWork interface 
O OBaseT 

Host interface 
The Audacity chip on the Symphony board 
utilizes the Audacity host port to interface to the 
developer's connector. Developers may connect 
a PC to the unit via a board and cable provided 
by 8x8 for debug and software download. 

Product kits 
The following Symphony Gateway products can 
be directly ordered from 8x8. 
O Board level assembly 
O Unit level assembly 
o Evaluation kit 
o Developer kit 

The board level assembly is supplied as follows. 
8 Mainboard 
o Power supply 

The unit level assembly is supplied as follows. 
O Mainboard in enclosure 
D Power supply 
o Installation Inanual 
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The evaluation kit is supplied as follows. 
Mainboard in enclosure 
Power supply 
Installation manual 
Application document 
Quickstart card 
Software configuration tools 

o Hardware configuration tools (STIC card) 

The developers kit is a complete design package 
for the Symphony board. It provides all of the 
information needed by hardware designers, 
software engineers, product test engineers and 
component engineers to develop and 
manufacture a residential or SOHO IP 
Telephony Gateway for connection to ADSL or 
Cable moderns. The contents of the kit are: 
o Two Symphony Mainboards in case 
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Power supply 
Installation manual 
Application document 
Quickstart card 
Software configuration tools 
Hardware configuration tools (STIC card) 
Schematic diagrams 
Gerber and Job files 
Full component specifications 
Bill of materials 
Programmable component files 
FLASHROM images 
Diagnostic software source code 
H.323 and MGCP object code libraries 
VoIP Gateway application source code 
Audacity "C" compiler and tool kit 
API documentation 
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Section 2-Application 

Symphony WolP 
Gateway 

PSTN Moden 

Figure l: Symphony Gateway architecture 

Product Ap plication powerful 8x8 Audacity ITP, which codes a high 
Figure I shows a Symphony VoIP gateway quality digitized audio steam into a low bit-rate 
application. Attached to Symphony are two data Strea. Audacity then packetises the coded 
telephones, a PSTN Fax machine and PSTN audio and provides IP stack support. The 
Modem. resulting data packets can be transmit easily over 

an ethernet connection to the Internet. 

Symphony behaves as a four line telephone 
switch with resident Ethernet gateway. Supported Equipment 
Symphony supports all features expected from a Symphony is capable of supporting four PSTN 
commercial PSTN switch provider such as: devices simultaneously. These 4 PSTN devices 

can comprise any combination of telephone, fax 
o BORSCHT (Battery, Over-voltage, Ringing, machine, modem or other common PSTN 

Supervision, Codec, Hybrid and Testing) device. 
o Caller-D 

o Three-way calling Connections 
Detect DTMF : tWit. The PSTN apparatus is connected to Symphony 

O Last N dial using US telephony wiring via RJ11 connectors. 
t Non-US Customer Premise Equipment (CPE) 

O Call return can be attached, using readily available adapters. 
Symphony is connected to a local Ethernet 
connection via a standard RJ45 connector. A low 
voltage, dual conductor cable supplies power via 
a 1.3mm jack socket. 

The 10BaseT interface 
S T Functionality ity supports the IEEE 802.3 10Base 

It is also possible to ring one phone from the 
other on Symphony. A major advantage of the 
Symphony is the built-in Ethernet gateway, 
which facilitates a connection with other 
gateways via an Internet connection. 

Symphony provides full PSTN compatibility for 
four lines. Inside each Symphony gateway is a 
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Telephone ringing 
Symphony supports up to 4 CPE. Symphony is 
capable of ringing all phones simultaneously. 
The ringing voltage can only be supplied to one 
line at any instant; Normal ringing "cadences" 
allow the ringing of any line to be concurrent 
with silence on the other lines. This is shown in 
the diagram below. Ringing cadence can be 
changed to allow for Distinctive Ring and 
standard national ring patterns. 

Figure 2: Ringing Pattern 

Status indicators 
There are a number of status indicators to show 
the various states of the Ethernet connection and 
the four PSTN lines. These are described in more 
detail later. 

System Control 
Symphony can be controlled by a control data 
sequence received through the Ethernet port or 
by DTMF detection from a CPE device 
connected to one of the PSTN lines. 

Communications Profiles 
The Symphony Gateway may use either MCGP 
or H.323 communication standards, depending 
on profile and end use of product. 

MGCP 
This recommendation describes the Media 
Gateway Control Protocol (MGCP) for use in a 
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centralized call control architecture and assumes 
relatively simple client devices. This protocol is 
used for controlling voice-over-IP (VoIP) 
gateways from external call control elements. 
MGCP assumes a call control architecture where 
the call control "intelligence" is outside the 
gateways and is handled by external call control 
elements. 

H.323 
This recommendation describes terminals and 
other entities that provide multimedia 
communications services over Packet Based 
Networks (PBN) which may not provide a 
guaranteed Quality of Service. H.323 entities 
may provide real-time audio, video and/or data 
communications. The PBN over which H.323 
entities communicate may be a point-to-point 
connection, a single network segment, or an 
inter-network having multiple segments with 
complex topologies. H.323 entities may be used 
in point-to-point, multi-point, or broadcast 
configurations. 

Audio Processing 
The application program includes an audio 
codec, DTMF tone detection and Acoustic Echo 
Cancellation (AEC). These are among the basic 
building blocks needed to make a VoIP product. 

Audio CODECs 
The following CODECs are supported: 
O G.711 A-LAW PCM 64kbs, 8kHz sampling 

- 8 channels 
O G.711 u-LAW PCM 64kbs, 8kHz sampling 

- 8 channels 
o G.723 MPCMLP 6.3kbs, 8kHz sampling 

- 4 channels 
o G.726 ADPCM 16, 24, 32, 40kbs 8 kHz 

- 4 channels 
O G.728 LD-CELP 16kbs, 8kHz sample rate 

- 2 channels 
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Hardware Overview 
Figure 3 above shows the Symphony 
architectural block diagram. The main features of 
the design are the Audacity Internet Telephony 
processor, memory sub-system, audio sub 
system, I/O sub-system, quad SLIC interface and 
related circuitry. 

PCB 
The Symphony Gateway is a single board 
design, with the PCB measuring 5.9 by 7.1 
inches. Four mounting holes are located on the 
board, one in each corner. The PCB is a four 
layer design. 

Connectors & Indicators 
All input f output connectors are located at the 
back of the PCB 
P Four RJ11 connectors 
o One RJ45 connector 
O Power supply connector 

All status and user interaction features are 
located at the front of the PCB. 
O Line 1 through 4 status LEDs 

Call Agent ready LED 
8 MGCP Link Status LED 
O System Status LED 

System control 
System control is achieved in the Symphony 
Gateway by the resident 8x8 Audacity ITP 
processor. 
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Figure 3: Symphony Block Diagram 
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Sylphony 

Memory 
The mainboard has three types of memory used 
for program storage, execution and caching of 
data. 
o FLASH Memory 

SRAM Memory 
o DRAM Memory 

The FLASH memory is non-volatile and is used 
for program storage and user settings when the 
power is off. The Flash is configured as 512k x 8 
bits. For flexible erase and program capability, 
the 512kbits of data is divided into 11 sectors: 
one 16kbyte, two 8kbyte, one 32 kbyte, and 
seven 64kbytes. 

The SRAM memory is volatile and is used for 
program storage and execution when in 
operation. The SRAM is configured as one bank 
of four IC's. Each IC has eight data bits and 
128k of total storage. When the IC's are mapped 
together they provide 128k x 32 bits (512k x 8) 
of contiguous storage area. Each SRAM IC has 
an asynchronous access speed of 12nS or better. 

The DRAM memory is also volatile and used for 
general data storage and caching of incoming 
Ethernet data. The DRAM is configured as one 
bank of two ICs. Each IC is sixteen bits wide 
with 256k words of total storage. When the IC's 
are mapped together they provide 256k x 32 bits 
(IM x 8) of contiguous storage area. Each 
DRAMIC has an access speed of 50nS or better. 
Both FPM and EDO DRAM are supported. 
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SRAM Bus 
The SRAM bus used in the Symphony Gateway 
is a 32 bit parallel bus and runs between the 
Audacity processor, the SRAM, FLASH, 
ethernet controller and the EPLD. The bus has 
separate WRITE, READ and four byte ENABLE 
signals, all active low. 

DRAM Bus 
The DRAM bus used in the Symphony Gateway 
is a 32 bit parallel bus and runs between the 
Audacity processor and the DRAM. The bus has 
separate WRITE, READ, RAS, CAS signals, all 
active low. 

ETHERNET MAC 1 PHY 
The ethernet controller used in the design is a 
Fujitsu MB86964. The device supports the 
10BaseT & 10Base2 interfaces. This device is 
mapped onto the SRAM bus. 

CONTROL PAL 
The Symphony glue-logic is based on a Lattice 
Semiconductor core. Lattice can supply a suite of 
related tools allowing both design and in system 
programing of this part. The specific part used is 
an ISPLS2128V-8OLT 100. This is a 3.3V I/O 
part. 

The Lattice chip is programmed with glue-logic 
designed to suit the existing profile of the board. 
However, if the board has a different function or 
application to meet specific needs, new glue 
logic may be needed to support the external 
hardware features from software. For a full 
description of the lattice design, please refer to 
tables 1,2,3 & Appendix 2-Glue logic. 

Figure 4: CODEC Architecture 

PCM CODEC SLCS 
Two dual SLICs provide the four PSTN ports. 
Each port is identical to a single PSTN 
subscriber line and can be used in the same way. 
PSTN devices such as telephones, facsimile 
machines and modems can be connected. 
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Architecture 
The architecture of the PSTN interface is based 
upon two dual SLICs feeding a single Quad 
CODEC. Four separate channels can be digitized 
in this way. This is shown below. 

Quad CODEC & Dual SLIC 
The quad codec used in the design is a Lucent 
T55041 7504 (U11). It is capable of coding and 
decoding 4 channels simultaneously. There are 
two dual SLICs (U7 & U10) which extract the 
analog audio from the PSTN lines and pass to 
the Quad CODEC. The part used for this is the 
Lucent L8576. 

PSTN interface 
Attached to the PSTN connector are a series of 
components designed to protect both the 
telephony equipment and the SLIC from 
undesired operating conditions such as voltage 
spikes. Much of this conditioning is performed 
inside the Lucent L7591 SLIC chip. 

The SLICS have resistive impedance, and are 
best suited for driving short-haul local loops, 
commonly less than 5000ft. Each line is capable 
of supporting the 5000ft individually. The SLICs 
are designed with a minimum power dissipation 
occurring at a local loop length of 500-1000ft. 

Battery Supply 
To power the CPE attached to the PSTN lines, a 
battery supply voltage must be present, since 
CPE devices rely on the local central office to 
supply power. As Symphony performs the role 
of a small central office, it must provide a 
standard PSTN power supply to each of the 
connected devices. Each connector has a REN 
rating of 5 for short-haul applications, primarily 
within a home or small office. 

TDM Interface - 

The Time Division Multiplexed (TDM) port 
allows access to the high-speed, bi-directional 
serial bus which is used to transfer the PCM 
encoded bit stream between the PCM codec and 
Audacity ITP. The TDM interface on the 
Audacity ITP can implement a number of high 
speed serial protocols including CHI, GCI, K2, 
SLD, MVIP and IOM2 formats. The TDM port 
can also act as a general purpose 16Mbit/sec 
serial link. 
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Chapter 3 - Hardware 
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Figure 5: Symphony Mother board 

Architecture 
Symphony is a single board design, but consists 
of two major components: the network interface 
and the supporting motherboard functions. 
Figure 5 shows the general layout of the 
Symphony motherboard. The connectors (listed 
from left to right) are a RJ45 Ethernet jack, four 
RJ11 telephone jacks and a power connector. 

Memory 
The Symphony board uses three types of 
memory. The Audacity supports 4Mbits of 
FLASH EPROM, 512Kbytes of SRAM and 1 

Mbyte of DRAM. Audacity is a pure 3.3V 
device all associated parts must be 3.3V tolerant. 

SRAM 
The SRAM is configured as 1 bank of 4 x 
128kx8, 12ns asynchronous access and has a 32 
bit wide data word. 

DRAM 
The DRAM is configured as 2 x 256kx16 of 
50ns FPM or EDO memory and has a 32 bit 
wide data word. 
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FLASH 
The Flash is configured as 4 Megabits, 512kx8 
bits. For flexible erase and program capability, 
the 512kbits of data is divided into ll sectors; 
one 16kbyte, two 8kbyte, one 32 kbyte, and 
seven 64 kbytes. 

Glue logic 
The Symphony glue-logic is based on a Lattice 
semiconductors core. Lattice supplies a suite of 
related tools allowing both design and in system 
programing of this part. The specific part used is 
an ISPLSI228W-80LT100. This is a 3.3V I/O 
part and performs the following functions. 

TDM clock generation 
TDM control Audacity & Codec 
SRAM mapped registers for SLIC control 
AC LED control 
SRAM mapped registers for LED control 
Ringing frequency generation SRAM 
mapped access to 10BaseT 

The Lattice chip comes with glue-logic designed 
to suit the existing profile of the board. However, 
if the board has a different function or 
application to meet specific needs, new glue 
logic may be needed to support the external 
hardware features from Software. For a full 
description of the lattice design, please refer to 
tables 1 - 3 & Appendix 2 - Glue-logic. 

Ethernet port 
This port is used to pass data to and from the 
Symphony board to a local ethernet connection. 
The popular 10BaseT connector has been used 
and allows data to flow upto a maximum of 
10Mbs. 

Ethernet controller 
The ethernet controller used in the design is an 
MB86964 from Fujitsu. This device supports the 
10BaseT interface. The connection to pass data 
to Audacity uses the SRAM port. However as 
the Ethernet controller is 5V and the Audacity is 
3.3V, a voltage transceiver is needed between the 
two. The signals buffered are the LSB 16 bits of 
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the SRAM port. Two control signals are used to 
control the flow of data - DIRECTION 
CONTROL & OUTPUT ENABLE. Both of 
these are generated from the glue-logic which is 
controlled by Audacity. 

Ethernet memory 
The ethernet controller requires a single 32k X 8 
SRAM for local scratch memory. 

Power 
--SV Generation 
There are a number of parts in the circuit which 
require 5V supply: T5504,7504, voltage 
transceivers, MB86964, 32kx3 SRAM, L8576, 
L8576. The power supply circuit is based on a 
LM2671M-5 switcher which derives its power 
from the main input power to the board. 

+3V Generation 
The majority of the board is designed around a 
3.3V power source. These are the significant 
parts of the circuit which require 3.3V supply: 
Audacity, voltage transceivers, 2128W, 128kx8 
SRAM, 256kx 16 DRAMS. The power supply 
circuit is based on an LM2675M-3.3 switcher 
which derives its power from the main input 
power to the board. 

Battery Voltage Generation 
The design of the battery power supply is based 
on a Unitrode UC2572D which produces the 
constant -65V dc needed to power each line. 

Power consumption 
Maximum power consumption is not directly 
related to ringing, but to the number of phones 
off-hook. When all four lines are off-hook, 
maximum power consumption is reached. Total 
power consumption is 13W with an 18V supply. 
The 3.3V line supplies 3W and the 5W line 
supplies 2.5W. Each SLIC has a IW drop 
resistor, with each channel dissipating 1.8W. For 
lifeline and low power situations three of the 
four SLIC channels can be disabled, reducing 
SLIC power consumption to 0.2W. Full system 
power down in sleep mode will be 0.5W. Table 4 
shows the power consumption for each sub 
system on the board. 
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TDM data protocol 
The TDM port implements a 5 wire serial bus 
which provides an easy connection between the 
VCP and available communication chips. The 
TDM bus is a Time Division Bus multiplexing 
data on up to 64 channels. Each channel is 
allocated a different time slot on the bus, and the 
VCP can be set to different time slots. Data is 
assumed to be ordered by time slot (i.e. if 
timeslots 6.8 and 17 are used, the first byte 
DMA'ed to the memory is the byte in time slot 
6, followed by 8 and 17 in order. Reordering 
must be done in software. The interface consists 
of a frame-sync (TDMFS), data transmit and 
receive signals (TDMDX, TDMDR), external 
buffer enable (TDMTSC#) and a clock 
(TDMCLK). The frame sync and Clock signals 
are inputs to the VCP, so the timing of the data 
transfer is externally controlled. The TDM port 
can support a number of different timings on the 
TDM bus. The TDM bus runs from the Audacity 
ITP to the Quad PCM CODEC. The TDM 
interface to the codec must be at 8k sample rates, 
256/512k bits per frame. Time slots used are 
0,1,2,3; other time slots can be used for different 
applications. 

LEDs 
A number of LEDs are provided for system 
status feedback. The LEDs are arranged in a dual 
LED arrangement. Each LED pair can convey 7 
states - Off, Red, Yellow, Green, Steady, Slow 
Blink and Fast Blink. 

Ready, Link & Status are conveyed in three 
LED pairs. The SLIC status of Lines 1-4 are 
conveyed in four LED pairs. Tables 5-8 show the 
mapping. One Further LED pair exists for future 
system expansion. 

Connectors 
This section covers all connectors on the 
motherboard, for more detailed information on 
the connectors refer to the Symphony design 
schematics and glue-logic equations. 

J8 - RJ45 connector. 
This connector accepts a 10BaseT style ethernet 
connection for passing data to and from an 
ethernet network. 
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OPA 

OPB m 

INA 

NC 

NB He 

NCH 

NC m 

Figure 7: Ethernet connector (J8) 

J2,4,5,6 - RJ11 connectors. 
These connectors are used to connect external 
telephony equipment, such as Telephones and 
Fax machines to the Symphony board. There are 
4 RJll connectors which can be used for 
equipment connection. 

N/C m. 

NC - G) 

Figure 8: Line Connectors (J2, J4, J5, Jó) 

J1 - Power supply connector. 
This is where the main power supply for the 
Symphony motherboard enters. An unregulated 
+18V is produced by the external power supply 
and enters the board via this connector. Positive 
is the center pin. 

J3-First TDM port connector. 
The TDM port connector carries signals for the 
transfer of fast streams of data to and from the 
Audacity TDM port. It also carries TDM clock 
and frame syncs provided by the attached 
subsystem. However, there are two TDM 
connectors on Symphony in parallel with each 
other. This is the primary connector. 
Applications requiring TDM data transfer are 
typically found in many types of add-in 
communication card. 
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VSS m C) - TDMDX 

TDMDR- G G) - TDMCLK 

TDMFS- G) G TDMTSC# 

Figure 9: TDM Connector #1 (J3, 0.1" spacing) 

J9-Second TDM port connector. 
This port is the secondary TDM connector. It is 
physically in line with the 3.3V host port 
connector for applications which require host 
and TDM data transfer together. Although it has 
an identical pin-out as the primary TDM 
connector, a single 50 way connector can be 
placed upon the secondary TDM port and host 
port connectors to achieve this connectivity 
feature. The pin out is shown below in figure 10, 
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WSS 

DMDR 

TDMFS 

NYC 

NIC 

N/C 

GND 

RESET m 

ROMDIS m 

GNd 

GNED 

GND 

HA 
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HD2 

HD 

GND 

HD6 

HO3 

HD1 
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G) 
G) 
O) 
GD 
G3 
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GO 
G9 
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(23) 
(5) 
6) 
69) 
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6) 
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TDMDX 

TDMCLK 

TDMTSC# 

NFC 

NIC 

HRDREQ# 

HWRREQ 

GND 

HREAOff 
HWRITEit 

HIRQ 

HA2 

HAO 

HD5 

HD3 

GND 

HD10 

Figure 10: Host & TDM Connector 

J10 - Lattice header. 
This header is used to in circuit program the 
Lattice glue-logic IC. The design and download 
software for this application are available from 
Lattice semiconductor directly. 
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VCC m 

SDO - G) 
SD1 - G) 
-ISPEN- G) 

NC a G) 

MODE- G) 

VSS - O 

SCLKam G 

Figure ll: Lattice Programming connector (J10) 

J7-3.3V Host port connector. 
This is the connector used to connect to a 3.3V 
STIC card. This connector is used for debugging 
and for downloading programs when not booting 
from onboard ROM this connector is located at 
the edge of the board for easy access. 

N/C G) - NC 

N/C - G) G) - NC 
NC - G) G) - HRDREQ# 
GND - G) HWRREQif 
RESET# - G9) Go - GND 
RoMDIs - G) Go - HREADf 

GND - GS G - HRQ 
GND GD G3 am HA2 

GND m G) G - "P" 

HD14 - (3) () - HD13 
HD12 - 65) G - GNP 
HD11 - 6) G3 - HD10 
HD9 (9) G.) - HD8 
GND H G) G) - HD7 

HD6 - ge G - HD5 
HD4 65) G - GND 

HD1 mm GE) G.) - HD0 

Figure 12:3.3V Host Debug Connector (J7) 

May 9, 2002 
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MODULE Madoc 

TITLE 'Madoc 10BaseT to POTS Core Logic' 

PLSI PROPERTY PULLUP OFF' : 
PLSI PROPERTY 'EFFORT 3 ; 
PLSI PROPERTY STRATEGY AREA ; 

// 
A / SRAM BUS INPUT/OUTPUT 
A / 
CE2 PIN 9; 

PLS PROPERTY "SCP CE2 CE2, TO ETHERCS'; 

OE PIN 20; 

! WE PIN; 
PS PROPERTY "CLK WE CLK2"; 

LA2, LA3, LA4, LA5, LA6, LA7 PIN 28, 29, 30, 32, 33, 34; 
LA19 PIN 1-8; 

PSI PROPERTY SCP LA7 LA7 TO ETHER CS'; 
PLS PROPERY "SCP LA7 LA7 TO EA1., L.A7 TO EA2, LA7 TO EA3"; 
PS PROPERTY "SCP LA19 LA19 TO ETHERCS' ; 
PSI PROPERTY 'SCP LA19 LA19 TO EA1., LA19 TO EA2, LA19 TO EA3'; 

CPUCLK PIN; 
PLSI PROPERTY CLK CPUCLK CLKO" ; 

DEBUG IRQ PIN 23; 

D0, D1, D2, D3 PIN 46, 47, 48, 49 is type 'com'; 
D4, D5, D6, D7 PIN 51, 52, 53, 55 is type 'con'; 

// k + x * * * x xxx x * x x x * x * * * * * * * * * x x x x : x x x * * * r * : * r * x : x * x + x * x : x s sks r + x x * x * x 
/ / SRAM BUS INTERMEDIATES 
ETHER BANK NODE is type 'collapse"; 
ETHER BANK CE NODE is type 'keep'; 

REGISTER SPACE NODE is type 'collapse'; 
SYSTEM ID ADDRESS NODE is type 'collapse"; 
REGISTER BANK NODE is type 'collapse"; 
REGISTER BANK CE NODE is type 'keep"; 
ADDRESSO NODE is type 'collapse"; 
ADDRESS 1 NODE is type 'collapse"; 
ADDRESS 2 NODE is type 'collapse"; 
ADDRESS3 NODE is type 'collapse'; 
ADDRESS.4 NODE is type 'collapse"; 
ADDRESS5 NODE is type 'collapse'; 
REGISTERO NODE is type 'collapse"; 
REGISTER NODE is type 'collapse"; 
REGISTER 2 NODE is type 'collapse'; 
REGISTER3 NODE is type 'collapse"; 
REGISTER4 NODE is type 'collapse"; 

P 
A. REGISTER 5 NODE is type 'collapse.' 
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f / w w w x * x x * x x * x * * * r * + k + k + 4 + r + 4 + x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * x * x x * x 
A / ETHERNET INTERFACES 
A / w x * x * x w w w w w w w x x * * * * * * * * * * * * * r * * * * * * * * * + k + k + k + k + k + k + k + k + k + k + k k + k + k k 
!ETHERRD PIN 40 is type 'invert, reg'; 
!ETHER WR PIN 4 is type "invert, reg'; 

!ETHER CS PIN 35 is type 'invert, reg'; 

PLS PROPERTY ECP ETHERCS LA7 TO ETHERCS, LA19 TO ETHERCS, CE2, TO ETHERCS'; 

ETHER IRQ PIN 22; 
ETHER IRQ ENABLE NODE is type "reg, keep '; 

EA, EA2, EA3 PIN 24, 26, 27 is type "reg'; 

PTS PROPERTY 'ECP EAl LA7 TO EA1, Al9 TO EA1'; 
PLS PROPERTY 'ECP EA2 LA7 TO EA2, LA19 TO EA2'; 
PLS PROPERTY 'ECP EA3 LA7 TO EA3, LA19 TO EA3' ; 

f / WAT STATE COUNTER 
WS3, WS2 WS1, WSO NODE is type "reg'; 

END COUNT node is type 'collapse'; 

// x * x * x x . . . . . . . . . . . . . . . . . * r * r * r * r * * * * r + k + k + k + k . . . . . . . . . . . . . . w w x xxx xx 
w/ RESET LOGIC SIGNALS 
f / w x k + k + k + 4 + 4 x * * * * * * * * * * * * * * * * * x sex w w w x * x x * * * * * * * * * * r * x k + . . . . . . . x + i + + 
POWER RESET PIN 42; 
HOST RESET PIN 43; 
!CPURESET PIN 45 is type 'com'; 

ETHER RESET PN 56 is type 'con'; 
ETHER RESET_BIT NODE is type 'reg'; 

INTERNAL RESET INT NODE is type 'keep'; 
INTERNAL RESET NODE is type 'collapse"; 

A / SLIC CONTROL AND STATUS BITS 

LED CADENCEO, LED CADENCE 1, LED CADENCE2, LED CADENCE 3 NODE is 
type "reg'; 
LED CADENCE 4, LED CADENCE5 NODE is 
type "reg'; 
LED COMMON PIN 2 is 
type "reg'; 
LED CADENCE CARRY NODE is 
type "coul, collapse'; 

RING CADENCEO, RING CADENCE 1, RING CADENCE 2 NODE is 
type "reg'; 
RING COMMON NODE is 
type reg'; 

RNGNG3, RNGNG2, RNGNG1, RNGNGO PIN 74, 76, 72, 73 is 
type "reg'; 
B23, B22, B21, B20 PIN 79, 80, 77, 78 is 
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type 'com'; 
B2. BIT3, B2. BIT2, B2. BIT1, B2BITO NODE is 
type reg'; 
! STAT3, STAT2, STAT1, STATO PIN 69, 70, 67, 68; 

SLICLED3, SLICLED2, SLCLED1, SLICLEDO PIN 1, 99, 98, 97 is 
type 'com'; 
SLICLED00, SLICLED01 NODE is 
type "reg'; 
SLIC LED10, SLICLED11 NODE is 
type reg'; 
SLICLED2.0, SLICLED21 NODE is 
type "reg'; 
SLICLED30, SLICLED31 NODE is 
type "reg'; 

LINKLED3, LINKLED2, LINKLED, LINKLED0 PIN 96, 95, 93, 92 is 
type 'com'; 
LINKLED00, LINKLED01 NODE is 
type "reg'; 
NKLEDO, LINKLED11 NODE is 

type "reg'; 
LINKLED20, LINK LED21. NODE is 
type "reg'; 
LINKLED30, LINK LED31 NODE is 
type reg'; 

SLICS ACTIVE PN 58 is 
type "reg'; 
SLC0ACTIVE PIN 17 is 
type 'reg'; 
f / x * x k + k + k + k + k + x + x x * * * * * * * * * * * r * * r * * * * * * * * * + k + k + k + k is ess - ex w w x x * * * * * * 
A / TDM CONTROL AND STATUS BITS 
// x + k + k + k * * * * * * * * * * * * * * * * * * * * * * r * r * * * * * * * + k + k + k + k + k + k is a ex w w x * r * : * x 
TDM MAIN CLK PIN; 
PLSI PROPERTY " CLK TDM MAIN CLK CLK'; 

iTPMCLK_EN PIN 8 is type 're 

Fictix EN 7 is type 're 

icars vice PN 6 is type 'co 

Tears EXT EN 57 is type "co 

Didr PIN 5 is type 'co 

Dix PIN 3; 

QTDMDR PIN 83; 

ALAWLSEL PN 82 is type 're 

in 512 NODE is type 're 
its 256 NODE is type 'co 
In, collapse"; 
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TDMDLVO, TDM DIVl, TDM DIV2 NODE is type 're 
g"; 
TDM HALF CARRY NODE is type 'co 
In collapse"; 
TDM, CARRY NODE is type "co 
In, collapse"; 

BIT COUNTO BIT COUNTl, BIT COUNT 2. NODE is type 're 
g"; 
BIT COUNT CARRY NODE is type 'co 
m, collapse"; 

SLOT COUNTO, SLOT COUNT1, SLOT COUNT 2, SLOT COUNT 3 NODE is type 're 
g'; 
SLOT COUNT4, SLOT COUNT 5 NODE is type 're 
g'; 
SLOT COUNT CARRY NODE is type 'co 
II, collapse"; 

FSX3, FSX2, FSX1, FSXO PIN 90, 91, 84, 85 is type 'co 
In '; 

A / 
// systern ID BITS 
f / x x . . . . . . . . . . . . . . . . . . . . . . . . . . x x * x * x * x * x x x t w w w x we e ex + x * + k + k + k + k . . . . 
SYSID 0 NODE is type 'collapse"; 
SYSIDl NODE is type 'collapse'; 
SYSID 2 NODE is type 'collapse"; 
SYS3 NODE is type 'collapse"; 
SYSTD 4 NODE is type 'collapse"; 
SYSIDS NODE is type 'collapse"; 
SYSID6 NODE is type 'collapse"; 
SYSID 7 NOOE is type 'collapse"; 

"Special Constants 
A / USEFUL ABREVIATIONS 

X, C, Z, u, d, k, f 

A / USEFUL SYMBOS 
TRUE 
FALSE 

// PROGRAMMED FOR THE REQUIRED WAIT STATES 
A / THIS IS DEPENDENT ON THE TARGET SYSTEM CPUCLK RAE 
f / (HERE 36MHz, ASSUMED) AND ON THE REQUIRED MINIMUM WRITE 
A / PULSE (HERE 24 OnS ASSUMED FOR I2C CHIP) 

DELAY LENGTH = 2; 

A THE NEXT TWO SET THE COUNT LENGTH FOR THE DIVIDERS FOR THE ED AND RING SYSTEMS 
MAX LED CADENCE 40; 
MAX RING CADENCE 5; 

// BANK ADDRESS DECLARATIONS FOR THE TEST VECTORS (CONVENIENCE) 
REGISTERS BANK 
OTHER BANK 
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A / System D declarations 
ID VC55. PLUS 
IDWC05. I 
ID VC150 II 
DVC150 III 
IDWC160 
DWC105 III 
IDWCO 
IDWST ISDN 
DVST. LAN 
IDMADOC : 

"intermediate signal 

"Set Declarations 
DELAY COUNT (WS3. . WSO; 

EXTENDED SYSTEM ID s SYSID 7 . . SYSIDO); 

BUS = D7. DO); 

EA s: EA3 . . EAl; 

REGISTER On SLIC.E.O., SLIC_LED00, B2BITO; 
REGISTER1n 
REGISTER2n 

ESLICLED1, SLC LED10, B2BT1 ; 
SLICLED21, SIICLED2O, B2BIT21 ; 

REGISTER 3n. SLIC LED3, SLCLEO30, B2BIT3; 
REGISTER An TDMCLKEN, SLICO ACTIVE, SLICS ACTIVE, TDM 512, ALAWSE, 

, ETHER RESET BIT, ETHERROENABLE ; 
REGISTER 5n. LINKLED3, LINKLED30, LINKLED21, LINKLED2.0, LIN 

KLED, INKLED10, INKEDO1, LINKECOO 
s 

RNGNG se RNGNG3, RNGNG2 RNGNG, RNGNGO; 
B2n e (S23, B22, B2, B20 ; 
B2B In = B2 BIT3, 32 BIT2, B2BT1, B2STO); 

TDM DIVIDE = (TDM DIV2, TDMDV1, TDM DIVO); 

BIT COUNT = BIT COUNT 2, BIT CCUNT1, BIT COUNTO ; 

SLOT COUNT s: SLOT COUNT 5, SLOT COUNT 4, SLOT COUNT 3, SLOT COUNT2, 
SLOT COUN., SLOT COUNTO; 

LED CADENCE = LEDCADENCEs, i.EO CADENCE4, ED CAENCE 3, LEDCAENC 
E2, LED CADENCE.1, LED CADENCE O : 

RING CADENCE = RING CADENCE 2, RING CADENCE, RING CADENCE Ol; 

BANKADDRESS = CE2, LA 9, L.A7, LA6; 

Equations 

AA 
ff TM GENERATOR AND CONTROL 
Af 
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TDM DIVI 
TDM, DIVI 
TDMDIVI 

TDM 256 

TDM HALF 
1.) }; 

TOM CARR 

DE 
DEck 
DE. acilir 

CARRY 

WHEN TDM HALF CARRY 
THEN TIM 
ELSE TOMCLK 

TDMCLK. c. 
TDMC.K., a 

CLK 

lik 
clir 

WHEN TDM CARRY 
THEN BIT COUNT 
ELSE BIT COUNT 

BIT COUNT.clk 
BIT COUNT. acilir 
BIT COUNT CARRY 

WHEN 

ELSE 
THEN SLOT COUNT 
ELSE SLOT COUNT 

SLOT COUNT.clk 
SLOT COUNT. acilir 
SLOT COUNT CARRY 

FSix0 
FSx1 
FSX2 
FSx3 

// This signbal is now hacked to allow for 

P 

TDMFS EXT 

TDMDR 
TMOR. oe 

y w w w w w w w w x x . . . . . . . . . . . . . x * x * x * x x * * * * * * * * * * * * * * * * * * * + k . . . . . . . . . . . . . . 
f f LED COMMON LOGIC 
Af 

: 

e 

TMCLK 
TMCLK 

TDM DIVIDE + 1; 
TDM MAIN CLK; 
INTERNAL RESET # ETHER RESET_BIT; 

TDM 512; 

(TDM 512 & 

TOM HALF CARRY & 

TDMMAIN CLK; 
INTERNAL RESET # 

BIT COUNT + l 
BIT COUNT; 

TDM MAN CLK; 

(TDMDIVIDEO) 

45 

ETHER RESET_BIT; 

INTERNAL RESET # ETHER RESET_BIT; 
(BIT COUNT 

! (TDM CARRY & BIT COUNT CARRY) 
THEN SLOT COUNT := SLOT COUNT 

WHEN SLOT COUNT CARRY 
0. 
SLOT COUNT+1; 

TDM, MAIN CLK; 
INTERNAL RESET # 

-1) : 

ETHER RESET_BIT; 
(TDM 512 & (SLOT COUNT == -l) ) # 

BIT COUNT CARRY 

BIT COUNT CARRY 
BIT COUNT CARRY 
BIT COUNT CARRY 
BIT COUNT CARRY 

(BIT COUNT == 6) 

Q TDMDR; 
(SLOT COUNT O) 
(SLOT COUNT 1) 
(SLOT COUNT 2) 
(SLOT COUNT 

& 

3); 

1)) # (TDM 256 

(TDM 256 & SLOT COUNT 4. ... O 

SLOT COUNT CARRY; 

SLOT COUNT CARRY: 
(SLOT COUNT 
(SLOT COUNT 
(SLOT COUNT : 

& SLOT COUNT CARRY: 
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WHEN (TDM CARRY & BIT COUNT CARRY & SLOT COUNT CARRY) 
THEN 

LED CADENCE := LED CADENCE; 
LED COMMON := LED COMMON; 

} 
ELSE WHEN LED CADENCE C MAXLED CADENCE 

THEN 
LED CADENCE = LED CADENCE +1; 
LED COMMON : = LED COMMON: 

} 
ELSE { 

LED CADENCE = 0; 
LED COMMON = LED COMMON: 

; 

LED CADENCE CARRY (LEDCADENCE == MAX LED CADENCE) ; 

LED CADENCE. clk 
LED COMMON. c.k 

TMMAIN CLK; 
TDM MAIN CLK; 

LED CADENCE. acir 
LED COMMON. acilir 

INTERNAL RESET ETHER RESETBIT; 
INTERNAL RESET # ETHER RESET_BIT; 

A / 
f / RING GENERATOR LOGIC 
f / 
WHEN (TDM CARRY & BIT COUNT CARRY & SLOT COUNT CARRY & LED CADENCE CARRY) 
THEN . 

RING CADENCE 
RING COMMON 

RING CADENCE; 
RING COMMON; 

ELSE WHEN RING CADENCE < MAX RING CADENCE 
THEN { 

RING CADENCE RING CADENCE +1; 
RING COMMON := RING COMMON; 

ELSE { 
RING CADENCE 
RING COMMON 

O; 
! RING COMMON; 

RING CADENCE. clk 
RING COMMON. cilk 

TDM MAIN CLK: 
TDM MAIN CLK; 

RING CADENCE. acilir 
RING COMMON. acir 

INTERNAL RESET # ETHER RESET_BIT; 
INTERNAL RESET # ETHER RESET_BIT; 

// Ethernet INTERFACE LOGIC 
// Device space is Bank 2 (CE2), "Bottom Half" ( 0x00 000 - 0x7FFFF) 
// (LA19 as 0) 
// The Ethernet decodes to the Low 64 bytes of each 128 Byte mirror, 
W / with 8 word-wide registers on LongWord Boundaries, mirrored on 
// 32-byte boundaries 
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f / 

ETHER BANK 
ETHER BANK CE 

f / Latch & hold address 
EAn 

ETHER CS 
ETHERCS. aset 

ETHER Rd 
ETHER Rd. acir 

WHEN ETHER WR 
THEN ETHER WR 
ESE ETHERWR 

END COUNT 

DELAY COUNT.clk 
DELAY COUNT. acilir 

LA19 & LA7 & L.A6 & 
CE2 & ETHER BANK; 

lines 

e 

LAn; 

CE2; 
CE2; 

ETHER BANK CE & OE; 
CE2 # INTERNAL RESET; 

(ETHERCS) & ETHER BANK CE & 
! END COUNT; 

OE & END COUNT 

(DELAY COUNT >= DELAY LENGTH) ; 

CPUCLK; 
INTERNAL RESET; 

WHEN ETHER BANK CE 
THEN DELAY COUNT := 0 
ESE WHEN (END COUNT : ! ETHERWR) 

THEN DELAY COUNT : = DELAY COUNT 
ESE DELAY COUNT : = DELAY COUNT +1; 

ETHERWR, ETHER RD . cik 
ETHER CS. cilk 
EAn... clk 

ETHER WR. acilir 
EAn... acir 

CPUCLK; 
CPUCLK; 
CPUCLK; 

INTERNAL RESET; 
INTERNAL RESET; 

// 
A / RESET LOGIC 
A / 

INTERNAL RESET INT 
INTERNAL RESET 

ETHER RESET 

CPURESET 

HOST RESET # POWER RESET; 
INTERNAL RESET INT; 

INTERNAL RESET ETHER RESET BIT; 

INTERNAL RESET; 

f / exe . . . . . . . . . . . . . . k is erre e i e i e i t e k it k r it is kirk e i ki ke k kit is e er r frk exeir k at it 

W/ INTERRUPT CONTROL LOGIC 
f / 

DEBUGIRO (ETHER IRQ & ETHER IRQENABLE) ; 

A / 
f / NTERNAL REGISTERS LOGIC 
// 
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// Register Space is Bank 2 CE2), "High Half" (0x80000 - 0xFFFFF) 
f / (LA19 = } 
// Each register is mapped to the Low byte on LongWord boundaries 

REGISTER SPACE = LA19 & CE2; 

SYSTEM ID ADDRESS LA19 & LA 7 & L.A6 & LA4 & L.A3 & L.A2; 

REGISTER BANK 
REGISTERBANK CE 

LA19 & LA7 & I.A6 & I.A5; 
CE2 & REGISTERBANK; 

ADDRESSO = LA4 & LA3 & LA2; 
ADDRESSl = LA4 & LA3 & LA2; 
ADDRESS 2 = LA4 & LA3 & LA2; 
ADDRESS3 = LA4 & LA3 & L.A2; 
ADRESS.4 = LA4 & LA3 & L.A2; 
ADDRESS 5 = LA4 & LA3 & L.A2; 

REGISTERO = REGISTER BANK CE & ADDRESS0; 
REGISTER1. - REGISTER BANK CE & ADDRESS.1; 
REGISTER2 = REGISTERBANK CE & ADDRESS. 2; 
REGISTER3 = REGISTER BANK CE & ADDRESS3; 
REGISTER 4 = REGISTERBANK CE & ADDRESS4; 
REGISTER 5 = REGISTER BANK CE & ADDRESS 5; 

A / REGISTER O 
REGISTER On 
RNGNGO 

(REGISTER 0 & D3, D2, DOl) # ( : REGISTER O & REGISTER On) ; 
(REGISTER O & D & ! (RNGNG1 # RNGNG2 RNGNG3) )) it 

REGISTERLO & RNGNGO) ; 
REGISTER On...clk. 
REGISTER On...ac.ir 

! WE; 
INTERNAL RESET; 

A / REGISTER 
REGISTER 1n 
RNGNG 

(REGISTER 1 & ED3, D2, DO) # ( : REGISTER 1 & REGISTER lin); 
(REGISTER & (D1 & 1 (RNGNGO it RNGNG2 i RNGNG3) )) { 

( : REGISTER 1 & RNGNG1); 
REGISTER 1n.clk. 
REGISTER in a clir 

WE; 
INTERNAL RESET; 

A / REGISTER 2 
REGISTER 2n (REGISTER_2 & D3, D2, DO) # ( ! REGISTER2 & REGISTER2n); 
RNGNG2 (REGISTER2 & (D1 & ! (RNGNGO i RNGNG1 is RNGNG3) )) it 

( : REGISTER2 & RNGNG2); 
REGISTER2n.clk 
REGISTER 2n, ac1r 

! WE; 
INTERNAL RESET; 

// REGISTER 3 
REGISTER 3n (REGISTER 3 & D3, D2, DO) ) # ( : REGISTER 3 & REGISTER 3n); 
RNGNG3 (REGISTER3 & (D1 & (RNGNGO # RNGNG1 # RNGNG2) )) it 

( . REGISTER3 & RNGNG3); 
REGISTER 3n.clk 
REGISTER3n.ac.ir 

WE; 
INTERNAL RESET; 

f / REGISTER A. 
REGISTER4n 
REGISTER 4n.clk 
REGISTER 4n. acilir 

(REGISTER4 & (D6. . D0 ) # ( : REGISTER4 & REGISTER 4n); 
! WE; 
INTERNAL RESET; 
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A / REGISTER 5 
REGISTER5n 
REGISTER 5n. cik 
REGISTER 5n.ac.ir 

RNGNGri. Clk 
RNGNGn.ac.ir 

A / 
f / SILIC I/O's 
A / 
WHEN RNGNGO 
THEN B2O 
ELSE B20 

WHEN RNGNG1 

RING COMMON 
B2. BITO; 

THEN B21 = RING COMMON 
ELSE B21 = B2BIT1; 

WHEN RNGNG2 
THEN B22 = RING COMMON 
ELSE B22 B2. BIT2; 

THEN B23 = RING COMMON 
ELSE B2 3 

SLIC LEDO 

SIIC LED1 

SLICLED2 

SLICLED3 

A / 

:: 
: 
i 
it. 
: 

B2. BIT3; 

(SLICLEDO-1 
( ! SILIC LEDO 1. 
( SLIC LED01 
( SLICLED01 

( ; SLICLED11 
(SLICLED11 
( SLICLED11 
( SIICLED1-1 

(SLICLED21 
(SLIC LED21 
( SLC LED21. 
( SLIC LED21 

(SLICLED3-1 
(SLIC LED31 
( SLIC LED3-1 
( SLIC LED31 

// SYSTEM STATUS I/O's 
f / - 

LINKLED0 

LINK LED1 

: 
i 

( LINKLEDOl 
(LINKLED01. 
( LINKLED01 
( LINKLEDO-1 

( ! LINK LED11 
(LINKLED11 

(REGISTER 5 & 

: 
: 
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INTERNAL RESET; 

INTERNAL RESET; 

SLIC LED00 
SLC LED00 
SLIC LED00 
SLCLED00 

SLIC LED10 
SIICLED10 
SLICLEDO 
SLIC LED10 

! SLICLED2.0 
SLICLED2.0 
SLIC LED2.0 
SLC LED2.0 

SLICLED30 
SLICLED30 
SIICLED30 
SLICLED30 

LINKLEDOO 
LINK LED00 
LINK LED00 
LINKLED00 

LINKLED10 
LINKLED10 

D7 . . D0) ) # 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

LED COMMON) 
TRUE) 
!LED COMMON) 
FALSE) ; 

LED COMMON) 
TRUE) 

May 9, 2002 
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LINKLED11 & 
{ LINKLED11 

LINKLED2 ( LINK LED21 
LINKLED21. 

( LINKLED2-1 
( LINK_LED21. : 

LINKLED3 ( : LINKLED31 
( LINK LED31. 
( LINKLED31 
( LINKLED3-1 : 

50 
LINKLED10 
LINKLED10 

LINKLED2.0 
LINK LED2.0 
LINKLED2.0 
LNKLED2.0 

LINKLED30 
LINKLED30 
LINKLED30 
LINKLED30 

LED COMMON) 
FALSE) : 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

LED COMMON) 
TRUE) 
LED COMMON) 

FALSE) ; 

// k + k + x * * * * * * * * : x s : w w w w w w w w x x * * * * w x * x * x + k + k + x + k + k + k + k + k + k + + x x * * * * * * x 
f / BOARD ID VALUES 
f / w x x . . . . . . . . . . . . . . . . . . . . . . . x 4 + 4 + 4 + k + k + k + x * x x x . . . . . . . ex n x * x x + x w w w x x . 
EXTENDED SYSTEM_ID ID MADOC; 

f / DATA BUS OUTPUT: 

D BUS. OE = (REGISTER SPACE) & OE; 

DBUS = (REGISTER SPACE & 
(REGISTERBANK & 

( 
(ADDRESS O 

, RNGNGO, B2. BITO) ) 
(ADDRESS 

, RNGNG1, B2 BIT) ) 
# (ADDRESS-2 

RNGNG2, B2BIT2) ) 
# (ADDRESS3 

, RNGNG3, B2 BIT3 ) 
# (ADDRESS 4 

E, TDM 512, ALAW SEL, 
(ADDRESS 5 

& 

O, O, O, STATO, SLICLED0i, 

O, O, O, STAT1, SLICLED11, 

O, O, O. STAT2, SLICLED21, 

0, 0, 0, STAT3, SLICLED31, 

O, TDMCLKEN, SLC 0 ACTIVE, 
ETHER RESET_BIT, ETHER IRQENABLE) ) 

& LINKLED31, LINKLED30, 
INKLED20, LINKLED13, LINKLED10, LINK LEDO 1, LINKLED00) 

) 
) 

# (SYSTEM ID ADDRESS & EXTENDED SYSTEM ID) 
); 
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US 2002/0054601 A1 
51 

Appendix 3 - Contacts 

Sales 
North America 
Chris Peters - Vice President Sales 
Phone -- 408 654 081 
Email chrisp G8x8.com 

Huw Rees - Director North America Sales 
Phone + 408 654 0842 
Emai huwr (8x8.com 

Asia 
Doug Bailey - Director Asian OEM Sales 
Phone -- 408 654 0860 
Email dougb(G8x8.corn 

Virginia Lee - Director Asian Sales 
Phone -- 408 654 0870 
Email virginiai G8x8.com 

Joseph Chen - Manager Asian Sales 
Phone -- 408 654 0870 
Email josephc (68x8.com 

Fak -- 408 980 0432 

Europe 
David Mills - Manager European OEM sales 
Phone +44 1628 402800 
Fax 44 1628 4O2829 
Email davidin (d.8x8.com 

Support 
Robert Simmons - Manager Applications Engineering 
Phone - 1408 6540993 
Fax 408930 0432 
Email robert(38x8.com 

General Email addresses 
apps (8x8.com 
oem G8x8.com 

Application Engineering web-site 
www.8x8.com/software 
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Appendix 4 - Glossary 

SLIC SUSCRIBERLINE INTERFACE CIRCUIT 
PSTN PUBLIC SWITCHED TELEPHONE NETWORK 
POTS PLAIN OLD TELEPHONE SYSTEM (PSTN) 
ISDN NTEGRATED SYSTEMS DIGITAL NETWORK 
LAN LOCAL AREANETWORK 
DSL DIGITAL SUSCRIBERLINE 
MGCP MEDIA GATEWAY CONTROL PROTOCOL 
SGCP SIMPLE GATEWAY CONTROL PROTOCOL 
SOHO SMALL OFFICE/HOME OFFICE 
H.323 ITU STANDARD FOR PACKET SWITCHED MEDIA 
ITU INTERNATIONAL TELECOMMUNICATIONS UNION 
PBN PACKET BASED NETWORK 
CH CONCENTRATION HIGHWAY INTERFACE 
CPE CUSTOMER PREMISE EQUIPMENT 
EPLD ELECRONICALLY PROGRAMMABLE LOGIC DEVICE 
ITP ENTERNETTELEPHONY PROCESSOR 
MAC MEDIA ACCESS CONTROLLER 
MVP MULTI-VENDOR INDEPENDENT PROTOCOL 
PCM PULSE CODE MODULATION 
REN RINGEREQUIVALENCE NUMBER 
TDM TIME DIVISION MULTIPLEXED 
WoP VOICE OVER INTERNET PROTOCOL 
CO CENTRAL OFFICE 
DTMF DUAL TONE MULTIPLE FREQUENCY 
FSK FREQUENCY SHIFT KEYING 
P INTERNET PROTOCOL 
RTP REAL TIME PROTOCOL 
RTCP REAL TIME CONTROL PROTOCOL 
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What is claimed is: 
1. An arrangement for processing external-Services data 

for use in a user facility, the arrangement comprising: 
an audio, Video, and data Signal bussing arrangement 

adapted to distribute audio, Video, and data to desig 
nated points in the user facility; 

a plurality of appliances communicatively coupled to the 
buSSing arrangement, wherein the plurality of appli 
ances are adapted to proceSS at least one of audio, 
Video, and data Signals, 

a network interface unit (NIU) adapted to communica 
tively couple the external Services data over the bussing 
arrangement and with the plurality of appliances in the 
user facility; and 

a user input device adapted to command the NIU to 
process the external-Services data for use at a particular 
one of the plurality of appliances in the user facility. 

2. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device includes one of the plurality of appliances. 

3. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
plurality of appliances includes at least one of a TV, a phone, 
a computer, a printer, a Videophone, a Videocassette 
recorder, an analog recorder, a digital recorder, a Stereo, a 
camera, a wireleSS phone, an intercom, an audio speaker, and 
a pager. 

4. An arrangement for processing eXternal-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device includes at least one of: a TV, a phone, a 
computer, a Videophone, a Videocassette recorder, a wireleSS 
phone, an audio Speaker, a pager, a remote control, a modem, 
a voice recognition System, an Internet acceSS device, a 
keypad, and a touch Screen. 

5. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
bussing arrangement includes at least one of a coaxial cable, 
a telephony line, a Ti line, an ISDN line, a DSL line, an 
infrared transmitter, a wireleSS transmitter, a telephone 
modem, a wireleSS modem, a cable modem, a broadband 
modem, and a computer network. 

6. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device includes a television remote adapted to 
select NIU commands from a display generated by the NIU 
and displayed on the television. 

7. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device includes a telephone adapted to Select NIU 
commands from a command menu programmed into the 
NIU. 

8. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
NIU is further adapted to configure the external services data 
for use at a particular one of the plurality of appliances. 

9. An arrangement for processing external-Services data 
for use in a user facility, according to claim 8, wherein the 
external Services data includes audio and Video data, and 
wherein the NMU is adapted to configure the audio data for 
use at an audio appliance and to configure the Video data for 
use at a Video appliance. 
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10. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, further 
comprising a data memory circuit coupled to the NIU and 
adapted to Store data. 

11. An arrangement for processing external-Services data 
for use in a user facility, according to claim 10, wherein the 
NIU is adapted to Store incoming external Services data until 
a routing command is received from the user input device. 

12. An arrangement for processing external-Services data 
for use in a user facility, according to claim 11, wherein the 
user input device is adapted to communicate with the NIU 
and determine the type of data that is Stored. 

13. An arrangement for processing external-Services data 
for use in a user facility, according to claim 12, wherein the 
user input device is adapted to determine the Source of the 
data. 

14. An arrangement for processing external-Services data 
for use in a user facility, according to claim 10, wherein the 
NIU is adapted to Store configuration information in the data 
memory circuit, wherein the configuration information 
includes routing information for external Services data. 

15. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
external-Services data includes data having a first data form, 
and wherein the NIU is adapted to convert the external 
Services data into a Second data form for use by a particular 
one of the plurality of appliances. 

16. An arrangement for processing external-Services data 
for use in a user facility, according to claim 15, wherein the 
first data form includes packet-based data, and wherein the 
Second data form includes non-packet-based data. 

17. An arrangement for processing external-Services data 
for use in a user facility, according to claim 15, wherein the 
first data form includes word processing data, and wherein 
the Second data form includes audio data. 

18. An arrangement for processing external-Services data 
for use in a user facility, according to claim 17, wherein the 
first data form includes an email message, and wherein the 
NIU is adapted to read and convert the email into an audio 
meSSage. 

19. An arrangement for processing external-Services data 
for use in a user facility, according to claim 15, wherein the 
first data form includes audio data, and wherein the Second 
data form includes word processing data. 

20. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device is further adapted to include a Security 
code, and wherein the NIU is further adapted to respond 
only to commands having the Security code. 

21. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
plurality of appliances include a TV, and wherein NWU is 
adapted to display the configuration of the plurality of 
appliances on the TV Screen. 

22. An arrangement for processing external-Services data 
for use in a user facility, according to claim 21, and wherein 
the configuration data includes telephone data including at 
least one of the telephone number assigned to the phone, 
call waiting options, caller ID options, answering options, 
forwarding options, message Storage options, call blocking 
options, and call Screening options. 

23. An arrangement for processing external-Services data 
for use in a user facility, according to claim 21, wherein the 
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user input device is adapted to command the NIU based 
upon the configuration display on the TV Screen. 

24. An arrangement for processing external-Services data 
for use in a user facility, according to claim 11, wherein one 
of the plurality of appliances includes a display, and wherein 
the NIU is adapted to display the Stored incoming external 
Services data on the display. 

25. An arrangement for processing external-Services data 
for use in a user facility, according to claim 24, wherein the 
user input device is adapted to command the NIU based 
upon the displayed incoming external Services data. 

26. An arrangement for processing external-Services data 
for use in a user facility, according to claim 25, wherein the 
NIU is adapted to display email, audio messages, and Video 
messages, and wherein the user input device is adapted to 
respond to an input corresponding to the displayed infor 
mation and to command the NIU to route the displayed 
information to a particular one of the plurality of appliances. 

27. An arrangement for processing external-Services data 
for use in a user facility, according to claim 11, further 
comprising a local data memory circuit coupled to the NIU, 
wherein the data is Stored in the local data memory circuit. 

28. An arrangement for processing external-Services data 
for use in a user facility, according to claim 11, wherein the 
data is stored at a location external from the NIU. 

29. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
NIU includes a processor adapted to function as an answer 
ing machine for incoming telephony calls. 

30. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device is coupled to the bussing arrangement and 
uses the bussing arrangement to command the NIU. 

31. An arrangement for processing external-Services data 
for use in a user facility, according to claim 30, wherein the 
NIU is adapted to receive configuration information in the 
form of DTMF tones, wherein the bussing arrangement 
includes a two-wire analog System, and wherein the user 
input device is adapted to Send control Signals to the NIU 
including DTMF tones. 

32. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
user input device is adapted to Send control Signals to the 
NIU that are configured to enable the control of external 
data Services including at least one of caller ID information, 
address book information, pay-per-view access information, 
downloadable multimedia information, dynamically allo 
cable telephone numbers, call forwarding, message on hold, 
directory assistance, and household Systems control infor 
mation. 

33. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
NIU includes a printed circuit board (PCB) having at least 
one general processor and at least one specific processor 
adapted to process Video data. 

34. An arrangement for processing external-Services data 
for use in a user facility, according to claim 33, wherein the 
PCB includes a RISC processor. 

35. An arrangement for processing external-Services data 
for use in a user facility, according to claim 33, wherein the 
PCB includes a DSP processor. 

36. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein each 
of the plurality of appliances is adapted to deliver Status 
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information signals to the NIU including the status of the 
appliance Sending the Signal, further comprising a user 
interface device adapted to acceSS and provide the Status 
information to a user. 

37. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, wherein the 
plurality of appliances includes a microphone adapted for 
use in an intercom System. 

38. An arrangement for processing external-Services data 
for use in a user facility, according to claim 37, further 
comprising a monitoring device coupled and adapted to 
receive audio signals from the microphone and, responsive 
to detecting an audio signal above a threshold level, Send an 
alert signal to a user via the NIU. 

39. An arrangement for processing external-Services data 
for use in a user facility, according to claim 38, wherein the 
microphone is located near an infant, and the System is used 
to monitor the infant. 

40. An arrangement for processing external-Services data 
for use in a user facility, according to claim 39, wherein the 
alert includes a page Signal. 

41. An arrangement for processing external-Services data 
for use in a user facility, according to claim 38, wherein the 
microphone is adapted to monitor noise for Security moni 
toring. 

42. An arrangement for processing external-Services data 
for use in a user facility, according to claim 1, further 
comprising an appliance interface device coupled to an 
appliance and to the bussing arrangement and adapted to 
receive a first type of signal and convert the data signal to a 
Second type of data Signal. 

43. An arrangement for processing external-Services data 
for use in a user facility, according to claim 42, wherein the 
appliance interface device is further adapted to receive a 
Signal via a first type of communications line and to transmit 
the Signal via a Second type of communications line. 

44. An arrangement for processing external-Services data 
for use in a user facility, according to claim 42, wherein the 
appliance interface device is programmable via a user input. 

45. An arrangement for processing external-Services data 
for use in a user facility, according to claim 42, wherein the 
appliance interface device is programmable by an external 
services provider via the NIU. 

46. A network interface system for interfacing different 
types of communication Systems including a first user-based 
communication System and a packet-based communication 
System, comprising: 

a data memory circuit adapted to Store configuration data; 

a user communication device, 

a processor arrangement adapted to write configuration 
data into and read configuration data from the memory 
circuit and to provide data for presenting configuration 
information for accessing at the user communication 
device, further adapted to proceSS data received from, 
and exchange processed data between, the first user 
based communication System and the packet-based 
communication System, and, in response to the con 
figuration data, also adapted to route Selected informa 
tion provided by the packet-based communication Sys 
tem to Selected channels of the first user-based 
communication System; 
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user input means for inputting configuration-defining con 
trol Signals, wherein the processor arrangement 
responds to the configuration-defining control Signals 
by changing the configuration data in the memory 
circuit and by rerouting Selected information provided 
by the packet-based communication System to Selected 
channels of the first user-based communication System 
according to the configuration-defining control Signals. 

47. A network interface System, according to claim 46, 
further comprising a network System coupled to the first 
user-based communications System. 

48. A network interface System, according to claim 46, 
wherein the user input means includes at least one of an IR 
key panel, a wall-mount unit for the System, a TV, a 
telephone, a computer, a Videophone, a Videocassette 
recorder, a wireleSS phone, a remote control, a modem, a 
Voice recognition System, an Internet access device, a key 
pad, and a touch Screen. 

49. A network interface System, according to claim 46, 
wherein the processor arrangement is further adapted to 
write configuration data into the memory circuit in response 
to Signals received from the packet-based communication 
System 

50. A network interface System, according to claim 46, 
wherein the processor arrangement is further adapted to 
permit reconfiguration in response to a user-provided Secu 
rity code. 

51. A network interface System, according to claim 46, 
wherein the user communication device includes at least one 
of a TV monitor, a printer, and computer. 

52. A network interface System, according to claim 46, 
wherein the user communication device includes a voice 
generating unit adapted to produce prerecorded messages. 

53. A network interface System, according to claim 46, 
wherein the user input means includes a computer adapted 
to communicate on the Internet. 

54. A network interface System, according to claim 46, 
wherein the packet-based communication System includes at 
least one of a cable modem, a wireleSS modem, a broadband 
modem, a telephone modem, a DSL, a Ti line, and a 
computer network. 

55. A network interface system for interfacing different 
types of communication Systems including a first user-based 
communication System and a packet-based communication 
System, comprising: 

a data memory circuit adapted to Store data; 

a user communication device; 
a processor arrangement adapted to write data-intercept 

Select data into and read data-intercept Select data from 
the memory circuit and to provide data for communi 
cating with a user via the communication device, 
further adapted to process data received from, and 
eXchange processed data between, the first user-based 
communication System and the packet-based commu 
nication System, and, in response to the data in the data 
memory circuit, also adapted to intercept information 
from the packet-based communication System and to 
Store the intercepted information in the data memory 
circuit; 

user means for inputting message-retrieval control Sig 
nals, wherein the processor arrangement responds to 
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the message-retrieval control Signals by displaying 
messages (email, voice mail, etc.) from the data 
memory circuit. 

56. A network interface System, according to claim 55, 
wherein the user input means is at least one of an IR key 
panel, a wall-mount unit for the System, a TV, a telephone, 
a computer, a Videophone, a Videocassette recorder, a wire 
leSS phone, a remote control, a modem, a Voice recognition 
System, an Internet access device, a keypad, and a touch 
SCCC. 

57. A network interface system, according to claim 55, 
wherein the processor arrangement is further adapted to 
write data-intercept Select data into the memory circuit in 
response to Signals received from the packet-based commu 
nication System 

58. A network interface system, according to claim 55, 
wherein the processor arrangement is further adapted to 
write data-intercept Select data into the memory circuit in 
response to Signals received from the input means. 

59. A network interface system, according to claim 55, 
wherein the user communication device includes a TV 
monitor. 

60. A network interface System, according to claim 55, 
wherein the user communication device includes a voice 
generating unit adapted to produce prerecorded messages. 

61. A network interface System, according to claim 60, 
wherein the Voice generating unit audibly produces the 
prerecorded messages over the user communication device. 

62. A network interface System, according to claim 61, 
wherein the user communication device is communicating a 
first audio signal, and wherein the prerecorded messages are 
audibly produced at a sound level over that of the first audio 
Signal. 

63. A network interface System, according to claim 55, 
wherein the user communication device includes a computer 
adapted to communicate on the Internet. 

64. A network interface System, according to claim 55, 
wherein the packet-based communication System includes at 
least one of a cable modem, a wireleSS modem, a broadband 
modem, a telephone modem, a DSL, a TI line, and a 
computer network. 

65. A method for controlling communications data in a 
communications System having a NIU, a user interface 
device, a plurality of communications appliances, and a 
buSSing System, the method comprising: 

using the user interface device and programming the NIU 
with configuration information for external-Services 
data; 

receiving external-Services data at the NIU, responsive to 
the configuration information, configuring the received 
external-Services data and transferring the configured 
data via the bussing arrangement to one of the com 
munications appliances, and 

receiving the transferred external-Services data at the one 
communications appliance. 

66. The method of claim 65, wherein programming the 
data receiving unit with configuration information includes 
programming routing information for routing the external 
Services data to particular ones of a plurality of communi 
cations devices. 

67. The method of claim 66, wherein the particular ones 
of a plurality of communications devices include a tele 
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phony device, and wherein the routing data includes the 
assignment of a particular telephone number to the tele 
phony device. 

68. The method of claim 66, wherein the particular ones 
of a plurality of communications devices include an Internet 
device, and wherein the routing data includes the assignment 
of a particular Internet protocol address to the Internet 
device. 

69. The method of claim 66, wherein the particular ones 
of a plurality of communications devices include a TV, and 
wherein the routing data includes the assignment of a 
particular television Subscription package to the TV. 

70. The method of claim 65, wherein using the user 
interface device and programming the NIU with configura 
tion information for external-Services data includes pro 
gramming from an external-Services provider location, 
wherein the configuration information controls the type of 
external services that the NIU passes to the plurality of 
communications devices. 
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71. The method of claim 70, wherein the external-services 
data includes television data, and wherein the external 
services provider location programs the NIU with a televi 
Sion Subscription package. 

72. The method of claim 71, wherein the television 
Subscription package includes a specified number of televi 
Sion Sets that can use the television data. 

73. The method of claim 71, wherein the television 
Subscription package includes a pay-per-view event. 

74. The method of claim 70, wherein the external-services 
data includes packet-based data, and wherein the external 
Services provider location programs the NIU with a packet 
based acceSS package. 

75. The method of claim 70, wherein the external-services 
data includes telephony-based data, and wherein the exter 
nal-Services provider location programs the NIU with a 
telephony-based access package. 
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