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(57) ABSTRACT 

A plurality of intelligent device systems for use with a wide 
band signal distribution network, and methods for transmit 
ting digital information and receiving digital and non-digital 
information onto and off of an RF carrier through a wideband 
signal distribution network, are disclosed. The intelligent 
device systems provide networks of intelligent devices that 
modulate and demodulate digital video, IP video/data/voice 
and digital wireless onto, and off of a wideband signal dis 
tribution system, Such as an analog carrier system, using 
existing EIA/TIA 568 standard wiring infrastructure. The 
methods modulate and demodulate digital video, IP video/ 
data/voice and digital wireless onto, and off of a wideband 
distribution system, such as an analog carrier system, and 
separate IP portions from non-IP portions. 
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INTELLIGENT DEVICE SYSTEMAND 
METHOD FOR DISTRIBUTION OF DIGITAL 

SIGNALS ON AWDEBAND SIGNAL 
DISTRIBUTION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a divisional of application Ser. 
No. 12/068,102, filed on Feb. 1, 2008, which is a divisional of 
application Ser. No. 09/749,258, filed on Dec. 27, 2000, now 
U.S. Pat. No. 7,346,918. The entire contents of each prior 
application are hereby incorporated by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. Not Applicable 

BACKGROUND OF THE INVENTION 

0003 1. Field of the Invention 
0004. The present invention is directed generally to a 
method and system for signal distribution and, more particu 
larly, to an intelligent device system and method for distribu 
tion of digital signals onto, and off of a wideband signal 
distribution system. 
0005 2. Description of the Background 
0006. The workplace currently has telephone and data 
networks that allow for both Verbal communication and the 
exchange of information via words, pictures, and numbers. 
However, bringing the communication media of television 
and video into the networked environment has presented new 
difficulties. In particular, digital TV/video applications clog 
data networks, even with the use of available compression 
techniques, such as MPEG2. Analog RF distribution may 
require special cables and infrastructure, or more complex 
technologies. 
0007. However, using a wideband signal distribution sys 
tem, such as that disclosed in U.S. Pat. No. 5,901,340, TV and 
Video, both digital and analog, can now move between loca 
tions in a building or campus just as easily, and using the same 
infrastructure, as voice and data. In fact, TV, video, PBX, IP, 
and other data types can be moved over the same types of 
wires, including some unused wires, that already exist in most 
networked environments. For example, telephone and com 
puter networks in most buildings are wired to meet a single, 
internationally accepted wiring standard using, such as Cat 
egory 5 or bettertwisted pair wiring. Residential buildings are 
often wired to similar standards. In typical applications using 
analog video over standard wiring systems, the analog video 
arrives uncompressed, and the user sees it on a TV, PC or 
monitor in enhanced quality. This method of live-feed video 
transfer allows for the removal of space consuming files and 
applications currently stored on a network. 
0008. However, using solely uncompressed analog trans 
fer of information does not fully solve the need to download 
to individual users large quantities of digitized images (video, 
film, animation, simulations, etc.), and to thereby allow those 
digital images to be displayed with the enhanced quality Such 
digital images can offer. At times, critical needs for digital 
Video. Such as analyzing or editing images, arise that cannot 
be handled by purely analog signal transfer. Additionally, 
where digital video information is sent over a baseband LAN, 
i.e. Ethernet, the performance of the system is often severely 

Oct. 10, 2013 

degraded as the digital video is sent simultaneously to an 
increasingly greater number of receivers. 
0009 Furthermore, digital IP data has historically been 
transferred using digital data networks, i.e. has been trans 
ferred in a digitized format over a network capable of trans 
porting a purely digitized format. However, analog carrier 
networks, using twisted pair wiring, for example Category 5 
Cable or better, have the capability to transport digital video, 
IP voice/data/video, as well as analog video, efficiently and 
cost effectively. This capability is not presently used due to 
the lack of a method to get Such signals onto and off of Such 
a carrier network. 
0010. It would be desirable to transport the digitized data 
on an analog carrier, such as over the existing Category 5 or 
better cable, in a format that would allow for greater amounts 
of data to be carried at one time, such as by modulated RF. In 
addition, it may be desirable in the future to use media other 
than Category 5 or better cabling to wire buildings. Alterna 
tive wiring media, or wireless media, could allow the network 
to overcome bandwidth problems by providing significantly 
improved data transfer speeds and increased bandwidth. Such 
alternative media could allow the network to overcome the 
aforementioned problems in transferring data and video over 
networks in a digitized format. However, such alternative 
wiring media will also require the complete rewiring of many 
networks on, perhaps, a building environment level, as all 
Category 5 or better cable will need to be replaced with the 
new media, in order to provide the enhanced capabilities of 
the alternative media system to all users. 
0011. Therefore, the need exists for a network of intelli 
gent devices that enables digital video, IPvoice/data/video, to 
be modulated and demodulated onto and off of, preferably, a 
wideband signal distribution system or component equiva 
lent, such as an analog carrier system. Such an intelligent 
device network would facilitate the use of for example, the 
existing global EIA/TIA-568 standard wiring infrastructure in 
a particular environment, such as an office building, to sig 
nificantly increase the information throughput. Additionally, 
such an intelligent device network would eliminate the need 
to rewire a building or add expensive optoelectronic equip 
ment to increase throughput on the existing infrastructure. 

BRIEF SUMMARY OF THE INVENTION 

0012. The present invention is directed to a signal distri 
bution system, including at least one intelligent device sys 
tem, for putting digital signals onto, and taking digital signals 
off of a wideband signal distribution system. A wideband 
signal distribution system typically includes a distribution 
unit having a plurality of inputs and outputs, and a series of 
cables, such as twisted pair cable, running between a plurality 
of outlets and the inputs and outputs of the distribution unit. 
0013 An intelligent device system may be, for example, a 
local RF receiver/baseband out intelligent device system. The 
local RF receiver/baseband out intelligent device system 
includes at least one addressable device having at least one 
input and at least one output, a BUD that receives a signal, 
which signal includes at least a digital signal portion, from the 
output of an intelligent device, and the intelligent device that 
receives, from the BUD, a modulated RF signal carrying at 
least a digital signal portion thereon. The intelligent device 
splits the IP signal portion from a non-IP signal portion, and 
removes the modulated RF carrier from the digital signal 
portion before sending the digital signal portion to the input of 
at least one of the addressable devices, and sending the non-IP 
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signal portion to a standard outlet. The intelligent device may 
include at least one DSP that controls the demodulation and 
filtering. Additionally, the local RF receiver/baseband out 
intelligent device may include wireless capability. 
0014. An intelligent device system may also be, for 
example, an intelligent device system for remote sending. 
The intelligent device system for remote sending preferably 
includes at least one incoming signal generator, wherein an 
incoming signal generated includes at least a IP signal por 
tion, a BUD that receives the incoming signal at at least one 
input port, and that includes at least one output port, and a 
remote send intelligent device that generates modulated RE 
signal carrying the IP signal portion thereon. The remote send 
intelligent device may include an RF channel detector that 
detects the RF channels in use and a DSP that receives the RF 
channel in use information from the RF channel detector, and 
that receives traffic data from a traffic sensor. The ASP uses 
the RF channel-in-use information to select the RF carrier, 
and, if desired, the RF carrier channel width, and, if desired, 
the REguardbandwidth, for the incoming signal, and uses the 
traffic data to select at least one of at least one modulator to 
condition each incoming signal. Additionally, the remote 
send intelligent device may include wireless capability. 
0015. An intelligent device system may also be, for 
example, an intelligent device system for local sending and 
receiving. The intelligent device system for local sending and 
receiving preferably includes at least one addressable device 
having at least one input and at least one output, wherein at 
least one of the addressable devices generates an incoming 
signal, wherein the incoming signal includes at least a IP 
signal portion, an intelligent device that generates modulated 
RF signal carrying the IP signal portion thereon, and a BUD 
that receives the modulated RE signal. The intelligent device 
receives a modulated RF signal carrying, at least, the digital 
signal portion thereon from the BUD, and splits the IP signal 
portion from a non-IP signal portion. The intelligent device 
then removes the RF carrier from the IP signal portion and 
sends the IP signal portion to the input of at least one of the 
addressable devices, and sends the non-IP signal portion to a 
standard outlet. The intelligent device for local sending and 
receiving may additionally include wireless capability. 
0016. The present invention is also directed to several 
methods for transmitting digital information on a RF carrier 
through a wideband signal distribution network. The first 
method includes providing at least one addressable device 
having at least one input and at least one output, sending a 
signal to a BUD from the output of said at least one addres 
sable device, which signal includes at leasta IP signal portion, 
receiving from the BUD at an intelligent device, a modulated 
RF signal carrying the, at least, digital signal portion thereon, 
splitting and filtering by the intelligent device of the IP signal 
portion from a non-IP signal portion, removing, by the intel 
ligent device, the RF carrier from the IP signal portion, send 
ing, by the intelligent device, of the IP signal portion to the 
input of at least one addressable device, and sending, by the 
intelligent device, of the non-IP signal portion to a standard 
outlet. A wireless capability may also be included. 
0017. The present invention is also directed to a second 
method for transmitting digital information on an RF carrier 
through a wideband signal distribution network. The method 
includes providing at least one addressable device having at 
least one input and at least one output, generating, by at least 
one of said addressable devices, of an incoming signal, 
wherein the incoming signal includes at least an IP signal 
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portion, generating a RF modulated RF signal carrying the IP 
signal portion thereon, receiving, at a BUD, the modulated 
RF signal, receiving, at an intelligent device, of a modulated 
RF signal carrying the at least one digital signal portion 
thereon from the BUD, splitting and filtering, by the intelli 
gent device, of the IP signal portion from a non-IP signal 
portion, removing, by the intelligent device, of the RF carrier 
from the IP signal portion, sending, by the intelligent device, 
of the IP signal portion to the input of at least one addressable 
device, and sending, by the intelligent device, of the non-IP 
signal portion to a standard outlet. 
0018. The present invention is also directed to a third 
method for transmitting digital information on an RF carrier 
through a wideband signal distribution network. The method 
includes generating of an incoming signal, wherein the 
incoming signal includes at least an IP signal portion, and 
generating a modulated RF signal carrying the IP signal por 
tion thereon. 
0019. The present invention solves problems experienced 
in the prior art, because the present invention provides a 
network of intelligent devices than enable digital video, IP 
voice/data/video to be modulated and demodulated onto and 
off of preferably, a wideband signal distribution system, such 
as an analog carrier system, and further allows the splitting off 
of any analog signal. Further, the intelligent device network 
facilitates the use of for example, the existing EIA/TIA 568 
standard wiring infrastructure in particular environments, 
Such as office buildings, to significantly increase the informa 
tion throughput, and eliminates the need to rewire a building 
or add expensive optoelectronic equipment to increase 
throughput on the existing infrastructure. These and other 
advantages will be apparent to those skilled in the art from the 
detailed description hereinbelow. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0020 For the present invention to be clearly understood 
and readily practiced, the present invention will be described 
in conjunction with the following figures, wherein: 
0021 FIG. 1 is a block diagram illustrating a wideband 
signal distribution system used in a display environment; 
0022 FIG. 1A is a block diagram illustrating a wideband 
distribution system configuration; 
0023 FIG. 2 is a block diagram illustrating a local RF 
receiver/baseband out intelligent device system for use in 
sending baseband information to a wideband signal distribu 
tion system and receiving digital and non-digital information 
from the wideband signal distribution system; 
0024 FIG. 3 is a block diagram illustrating a typical BUD 
unit; 
0025 FIG. 4 is a block diagram illustrating an intelligent 
device system for the remote sending of digital information 
using RF modulation; 
0026 FIG. 5 is a block diagram illustrating an intelligent 
device system for use in local sending of digital information 
and receiving of digital and non-digital information using RF 
modulation; 
0027 FIG. 6 is a block diagram illustrating an intelligent 
device system including wireless capability; and 
0028 FIG. 7 is a block diagram illustrating a send and 
receive intelligent device system including wireless transmis 
S1O. 

0029 FIG. 8 is a block diagram illustrating a remote send 
intelligent digital system including wireless capability. 
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DETAILED DESCRIPTION OF THE INVENTION 

0030. It is to be understood that the figures and descrip 
tions of the present invention have been simplified to illustrate 
elements that are relevant for a clear understanding of the 
present invention, while eliminating, for purposes of clarity, 
many other elements found in a typical data distribution sys 
tem. Those of ordinary skill in the art will recognize that other 
elements are desirable and/or required in order to implement 
the present invention. However, because Such elements are 
well known in the art, and because they do not facilitate a 
better understanding of the present invention, a discussion of 
Such elements is not provided herein. 
0031 Digital transmission systems, including digital net 
works such as direct broadcast satellite, cellular telephone, 
personal communications service, wireless cable, cellular 
wireless cable, paging and wireless local loop, often employ 
analog waveforms, such as RF carrier waveforms, as a physi 
cal-layer transport mechanism for the baseband, i.e. the infor 
mation carrying, waveform, as is known in the art. In Such an 
instance, the baseband waveform is Super-imposed on a 
higher-energy waveform to thereby allow for travelling of the 
baseband information over greater distances than would oth 
erwise be possible with the baseband information alone. 
0032 Historically, cable TV, broadcast TV, analog cellu 

lar, analog paging and AM/FM radio, for example, have com 
prised analog signals that traveled on modulated RF carriers, 
which modulated signals have comprised, for example, Sig 
nals in the frequency range of 5 MHz to several GHz. Addi 
tionally, traditional local analog signals have been carried on 
twisted-pair wires in simple baseband form, without a modu 
lated carrier. 

0033 Traditional baseband and multiplexed analog sig 
nals are examples of analog transmission formats. In the case 
of traditional baseband or multiplexed analog communica 
tion, analog signals are sent over analog transmission chan 
nels, as is known in the art. Digital carriers, such as T-1 lines, 
are examples of digital transmission channels for digital base 
band signals. Digital baseband signals are comprised of digi 
tized bitstreams, which bitstreams may be formed by a sam 
pling, such as by PCM, of for example, a Voice signal, as is 
known in the art. In the case of digital transmission of base 
band signals, digital signals are generally sent over digital 
transmission channels. However, both analog and digital sig 
nals can be sent using modulation carriers, such as in digital 
PCS and cellular telephone, DBS (direct broadcast satellite), 
wireless cable and cellular wireless cable, or hybrid fiber 
coax, for example. 
0034 PCM is an example of binary coding, a simple cod 
ing method to form a baseband digital signal in which one bit, 
transmitted in one second, requires one Hertz of bandwidth. 
More complex coding methods, known as “multilevel cod 
ing'. Such as quadrature amplitude modulation (QAM) or 
vestigial sideband (VSB), are capable of greater bandwidth 
efficiency than PCM. However, the more complex the coding 
technique, the higher the requirements for signal-to-noise 
ratio of the transmission channel, and, consequently, compli 
cated techniques such as QAM could not historically be car 
ried directly by available analog transmission techniques, 
Such as category 5 or higher 568 wiring systems, without 
exceeding the FCC emission limits and therefore resulting in 
degradation of the data. Wideband signal distribution systems 
have addressed the transmission of analog data, on a carrier 
within a specified frequency range, using a standard wiring 

Oct. 10, 2013 

system such as EIA/TIA 568, with minimal signal degrada 
tion, but have not addressed the transmission of digital data on 
a carrier on those media. 
0035. Following coding, a signal may be modulated, as 
discussed hereinabove, before it is transmitted. Any single 
modulation carrier, at any set frequency, can have 360 differ 
ent phases, each offset by one degree. Digital modulation 
systems, such as quadrature amplitude modulation (QAM), 
take advantage of this to insert digital data at defined points as 
the RF carrier moves through a single oscillation cycle. Digi 
tal information can be sent on an RF analog carrier using the 
present invention. 
0036 FIG. 1 is a block diagram illustrating a wideband 
signal distribution system 10 used in a display environment 
20. The distribution system 10 distributes signals within a 
specified frequency range, such as 5 MHz in excess of 1 GHz. 
The system of FIG. 1 can be utilized for distributing any 
wideband signals, which wideband signals may be any digital 
or analog signal, or any RF carrier signal between 5 MHz to 
in excess of 1 GHz, for example. The typical display environ 
ment 20 for the wideband signal distribution network 
includes a display 22 and a source of signals 24. Such as a 
VCR or cable or digital cable TV, which source may be 
remotely located. 
0037. A twisted pair wire cable 32 is connected to input 
and output ports of a BUD38 situated in, for example, wiring 
closet 40, and carries thereon the output to the monitor 22 and 
the input from the source 24. The BUD is discussed further 
hereinbelow with respect to FIG.3. As used herein, “BUD” is 
defined as any type of unit or components for the distribution 
of wideband signals. The BUD38 is connected to additional 
display environments 20a via the twisted pair wire cables 42, 
44 and is cascaded to another distribution unit 46 in a second 
wiring closet 48 by either coaxial cables or fiber optic cables 
50 connected to the distribution unit 38 through impedance 
matching devices 51. It will be understood that twisted pair 
wire cable could be utilized depending upon the distance 
between the wiring closets 40, 48. Further, the BUD 38 may 
be cascaded to the distribution units 52, 54 within the same 
wiring closet 40. 
0038 FIG. 2 illustrates a local RF receiver/baseband out 
intelligent device system 200 for use in receiving digital and 
analog information on an RF carrier, which carrier may be, 
for example, between 5 MHz to in excess of 1 GHz, from a 
wideband signal distribution system, and for use in sending 
baseband digital information to a wideband signal distribu 
tion system 10, such as the wideband distribution system of 
FIG.1. The local RF receiver/baseband out intelligent device 
system 200 includes at least one addressable device 202, and 
an intelligent device 204 that includes input 206 and output 
208 baluns, and, if necessary, at least one digital combiner 
212, an RF splitter 214, at least two RF band pass filters 216, 
218, at least one demodulator 220, a tone detect RF level 
control circuit 226, a DSP 230, an RF Channel detector 239 
and a standard outlet 232, which, as defined herein, includes, 
but is not limited to, a standard RF television/computer outlet. 
0039 Each intelligent device system 200, 400, 500, 600, 
700 and 800 of the present invention, in FIGS. 2,4,5,6,7 and 
8 offers the advantage that a high amount of throughput can be 
achieved in the transmission of digital and/or analog infor 
mation on an RF, for example, 5 MHz to in excess of 1 GHz, 
carrier. 
0040. The wideband signal distribution system 10 may 
allow for distribution of, for example, 29 channels, wherein 
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each channel is 6 MHz in width, and it is known that such 
channels can handle analog video signals. However, where 
digital information can be transmitted over the RF channel, 
each 6 MHZ channel can handle, depending on the modula 
tion technique used, in excess of 40 megabits per second of 
digital information, and new modulation techniques may 
increase this information to, and in excess of 100 megabits 
per second. This 40 megabits per second transmission allows 
for the transmission rate in excess of one gigabit/sec of digital 
information to be carried on the sum of the 29 RF channels in 
the wideband signal distribution system 10. Using advanced 
modulation techniques will allow the wideband signal distri 
bution system 10 to be expanded up to 60, or more, channels, 
thereby further increasing throughput data rate. 
0041. The wideband signal distribution system 10 func 
tions as a passive infrastructure to distribute wideband signals 
modulated onto RF carriers within a specified frequency band 
among a plurality of outlets 20, which outlets may be to 
and/or from outlets, such as the plurality of intelligent devices 
204, 404, 504, 604, 704 and 804 as used in the intelligent 
device systems 200, 400,500, 600, 700 and 800 of FIGS. 2, 4, 
5, 6, 7 and 8. As used herein, wideband is defined as a signal 
or signal sets having an analog or digital characteristic that 
can be distributed on a carrier of 5 MHz to in excess of 1 GHz, 
for example. A wideband signal distribution system 10, as 
shown in FIG. 1A, preferably includes at least one broadband 
uniform distribution (BUD) unit 38, at least one modulator 
and channelizer (MAC) 39, at least one breakout box (BOB) 
41, wiring, such as twisted pair or fiber, and coaxial cable, in 
order to effectuate connections. Although the wideband sig 
nal distribution system 10 is the preferred transport system for 
the present invention, the embodiment presented herein is 
exemplary, and the manner of use of an equivalent component 
system will be apparent to those skilled in the art and is within 
the scope of the present invention. 
0042. A typical BUD unit 38 is illustrated in FIG.3. Each 
BUD unit 38, 46, 52, 54, such as those shown in FIG. 1, 
preferably has eight input ports and eight output ports. If there 
are only eight outlets in the system, then a single distribution 
unit 38 can accommodate all the outlets. However, for more 
than eight outlets, at least one more distribution unit cascaded 
to a distribution unit 38 is required. In this situation, the 
distribution unit 38 is considered to be a “master' unit and the 
additional distribution unit is considered to be a “slave' unit, 
as discussed further hereinbelow. An attribute of the distribu 
tion units is that the units are preferably identical and auto 
matically configure themselves to operate either in the master 
mode or in the slave mode. 

0043. The distribution unit 38, utilizing twisted pair wire 
cable, includes eight input ports 62-1, 62-2, 62-3, 62-4, 62-5. 
62-6, 62-7, 62-8 and eight output ports 64-1, 64-2, 64-3, 64-4, 
64-5, 64-6, 64-7, 64-8. Each of the ports 62, 64 is adapted for 
connection to the two wires of a respective twisted pair 66, 68. 
Additionally, FIG. 3 illustrates the master/slave switch as 
having three parts 90.92,94, with all of the switch parts being 
shown in the “slave' position. The default state of the master/ 
slave Switch is to its master position, so that the amplifier 
output 80 is coupled through the switch part 90 a transmission 
path95 including the equalizer 96, which connects the ampli 
fier output 80 to the splitter input 82, through the switch parts 
90,94. At the same time, the switch part 92 couples the output 
of the oscillator circuit 98 to the transmission path95 through 
the directional coupler 100. Thus, when the distribution unit 
38 is operated in the master mode, the signals appearing at the 
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input ports 62 are combined, looped back, combined with an 
oscillator signal, and transmitted out all of the output ports 64. 
0044). Each BUD 38 preferably includes cascade in 102 
and cascade out ports, and gain and equalization control 112 
to provide proper gain or attenuation of signals within the 
system. Additionally, the BUD preferably includes a com 
biner 72 for applying signals appearing at all of the input ports 
to the transmission path, and a splitter 84 for applying signals 
appearing at the transmission path to all of the output ports. 
When the BUD is switched to “master state', it couples the 
transmission path to the combiner 72 and the splitter 84. 
When the BUD38 is switched to “slave state', it couples the 
combiner 72 to the signal outlet instead of to the transmission 
path and couples the splitter 84 to the signal inlet instead of to 
the transmission path. 
0045 “Master state' and “slave state' switching may be 
done automatically through the use of a tone system. When a 
secondary BUD 38 is added to a system, it preferably senses 
a tone produced by the “master BUD and automatically 
switches to “slave state'. In a preferred embodiment, the 
BUDs 38 are substantially identical and automatically con 
figure themselves to operate when connected to the system. 
At least one BUD unit is connected to the intelligent device 
204 of the intelligent device system 200 of FIG. 2, and each 
BUD unit 38 of the present invention also includes wiring to 
at least two pin pairs, such as pins 3.4 and 7.8, to thereby 
mirror the pins to and from the addressable device 202 of FIG. 
2 

0046 Returning now to FIG. 2, the local RF receiver? 
baseband out intelligent device system 200 includes an 
addressable device 202, preferably includes at least two 
twisted pair of cables 240, or coaxial cables, for example, 
which cabling 240 is shown as connected to pins 3.4 and pins 
7.8, for example, and which cabling 240 passes to and from 
the addressable device 202 to the intelligent device 204 of the 
intelligent device system 200. The addressable device 202 
may be, for example, an Ethernet card, or a NIC card, in a 
computer, or may be a display device that displays digital 
information, such as a digital television. The addressable 
device 202 preferably has an address, such as an IP address, 
assigned thereto, to allow communications directed to that 
particular address to be delivered thereto. 
0047. In a preferred embodiment, the twisted cable pair 
240 from the addressable device 202 is preferably passed 
within the intelligent device 204 to at least one balun 206, 
which balun 206 performs impedance matching, such as to 
match a balanced twisted pair system 240 to a single ended 
system. The balun 206 may be any device known to those 
skilled in the art used to perform impedance matching in RF 
applications. The two pair of twisted pair cable may be, for 
example, unshielded twisted pair cable, or may be devices 
known in the art capable of replacing twisted pair cable. Such 
as optical fiber or coaxial cable. 
0048. The intelligent device 204 receives the modulated 
RF signal, which may include IP and non-IP signal portions 
thereon, via the RF system input. The intelligent device also 
receives at least one incoming digital signal. Such as a digital 
IP signal, from pins 3.4 of the addressable device. The RF 
system input may be, for example, connected to the at least 
one BUD38, on pins 7.8, as mentioned hereinabove, after the 
BUD 38 has received the incoming digital signal from pins 
34. 
0049. The modulated RF signal, including at least one 
digital signal, is, upon receipt at the intelligent device from 
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the BUD 238, preferably split into an IP portion of the incom 
ing signal, and into a non-IP portion of the signal. The signal 
entering the intelligent device is preferably split by at least 
one RF splitter 214, and is then differentiated according to the 
information frequency on the incoming carrier. For example, 
the non-IP portion, digital or analog, of the signal may be 
passed through a first band pass filter 216 that passes only the 
band of the RF carrier that includes the non-IP portion, and is 
preferably then fed to a standard RF television/computer 
outlet 232. Only pre-selected RF channels, as discussed here 
inabove, are allowed to pass to this standard outlet 232. 
0050. These non-IP RF channel signals may pass through 
a tone detector with an RF level control circuit 226, in order 
to insure that a high quality picture signal is received at the 
television, monitor, or PC. The tone detector with RF level 
control circuit 226 conditions the output RF signal to the 
standard RF TV/computer outlet 232 so as to not be over or 
under the specifications for high picture quality. 
0051. The IP portion of the modulated RF signal is fed 
through a second bandpass filter 218 that passes a band out 
side the band passed by the first bandpass filter 216, and the IP 
portion modulated RF signal is then demodulated by a 
demodulator 220. The bandpass filters 216, 218 may be elec 
tronically controlled by the DSP 230. The demodulator 220 
strips the RF carrier signal from the digital baseband signal, 
as is known in the art. Following demodulation, the IP digital 
signals are combined by a digital combiner 212, Such as a 
multiplexer, if necessary, in order to effectuate a parallel to 
serial conversion. The output of the digital combiner 212 is a 
high speed serial digital output. The output of the digital 
combiner 230 is routed to at least one addressable device 202 
via the output cable pair, Such as pins 7 and 8, and may be so 
routed via a balun 208, if necessary, for impedance matching. 
The digital information is thereby provided to the addressable 
device 202. 
0052. The DSP 230 (digital signal processor) of FIG. 2 is 
a DSP 230 as is known in the art. The DSP 230 preferably 
controls RF channel detection and the at least one demodu 
lator 220. Additionally, in a preferred embodiment, the DSP 
230 controls the bandpass filters 216, 218. 
0053 FIG. 4 illustrates an intelligent device system 400 
for the remote sending of digital transmissions using modu 
lated RF. The remote send-only intelligent device system 400 
includes, external to the intelligent device 402, a plurality of 
incoming signals, such as from a desktop unit or desktop 
video feed, which signal is at least, in part, IP data, but which 
may include non-IP data, a BUD 238, and a remote send 
intelligent device 402 that may include a digital combiner 
410, a traffic sensor 412, at least one modulator 414, an RF 
converter section 418, a DSP 420, an RF system channel 
detector 422, and, if necessary, input/output baluns 430 or 
other impedance matching hardware. The digital signal may 
be incoming to an input port of a BUD. This signal may exit, 
for example, an output port of a BUD, in a twisted pair output, 
for example, Such as on pins 3 and 4, and may then be passed 
to the remote send intelligent device 402. 
0054. Upon receipt at the intelligent device 402, the signal 
may be passed through a balun 430, as discussed hereinabove, 
and is then preferably fed to a digital combiner 410, such as a 
multiplexer. In a preferred embodiment, each signal fed to the 
digital combiner 410 may be, for example, ten megabits per 
second, and numerous signals from numerous output ports of 
the BUD 238 may be combined as specified according to the 
type of digital combiner 410 used. For example, in an 
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embodiment wherein eight ten megabit per second channels 
enter an 8 way multiplexer, the signal exiting the digital 
combiner 410 would exit at eighty megabits per second. 
0055. The signal exiting the digital combiner 410 is sent to 
a modulator bank 414 including at least one modulator, and 
the signal entering the modulator bank 414 is preferably 
measured via a traffic sensor 412 to determine if the informa 
tion Volume is greater than the normal capacity of for 
example, a single modulator. If the volume is greater, the DSP 
420 will, in turn, direct the incoming data to as many modu 
lators as necessary to modulate all data from the combiner 
410. The traffic sensor 412 may additionally feed information 
to, or receive information from, the DSP 420, in order to 
effectuate the decision of the modulators to be used. The DSP 
420 is discussed further hereinbelow. 
0056. The at least one modulator 414 communicatively 
connected to the traffic sensor 412 conditions the signal to a 
modulated digital signal via methods known to those skilled 
in the art, such as QAM modulation. The output of the modu 
lator 414 is then modulated to a set carrier channel frequency 
by an RF converter section 418, which RF converter section 
418 may consist of for example, oscillators, amplifiers, com 
biners, channel selectors, and channel width adjustors. 
0057 The digital signal processor (DSP) 420 is a DSP as 

is known in the art, and determines the number of modulators, 
or the channel width or widths, needed to modulate the signal 
incoming to the traffic sensor 412, as well as the number of RF 
channels, and which RF channels, on which the output of the 
modulator or modulators is modulated. Note that, for 
example, where QAM modulation is used, QAM modulation 
is generally 40 megabits per second, per 6 MHz. RF channel, 
thus requiring the use of two 6 MHz. RF channels in order to 
modulate the 80 megabits per second coming from the digital 
combiner in the exemplary embodiment hereinabove. The RF 
channel frequency is selected from at least two available 
frequency channels. However, the channel width can, for 
example, be increased from 6 MHz perchannel to 12 MHZ per 
channel in order to accommodate, for example, the 80 mega 
bits per second digital stream, if adjacent channel space is 
available or unused. Further, through the use of an RF system 
channel detector 422, the DSP420 is updated as to the chan 
nels that are currently in use by the wideband signal distribu 
tion system, thereby indicating the channels and bandwidth 
that are currently available for use by the system. The DSP 
240 may additionally place aguardband between channels, or 
perform other signal conditioning functions, and may be the 
same DSP, or a different DSP, than that in FIG. 2,4, 5, 6, 7 or 
8 

0.058 FIG. 5 is a block diagram illustrating an intelligent 
device system 500 for use in local sending and receiving in the 
generation of at least one digital signal on a modulated RF 
signal. The local send and receive intelligent device system 
500 includes certain of the devices of FIGS. 2 and 4. 
0059. The system of FIG. 5 preferably includes a plurality 
of addressable devices 202, such as Ethernet or NIC cards, or 
digital display devices, as discussed hereinabove with respect 
to FIG. 2, which addressable devices 202 are preferably 
located at, for example, a desktop location. In a preferred 
embodiment, wherein twisted pair cable is used, two unused 
pin pairs, such as pins 1.2 and 7.8, are used to send and receive 
signals between the addressable device 202 and the intelligent 
device 502. The plurality of unused twisted pairs, such as pins 
12 and 7.8 of each addressable device 202, are then con 
nected into an intelligent device 502, such as the local send 
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and receive intelligent device 502, and may pass within the 
intelligent device 502 to at least one balun 504, for impedance 
matching. 
0060. The signals incoming from each of the addressable 
devices 202 are combined by a digital combiner 410, and 
passed through a traffic sensor 412, at least one modulator 
414, and an RF converter section 418. The traffic sensor 412, 
at least one modulator 414, and RF convertersection 418 may 
be controlled by, or be in communication with, a DSP 420, 
substantially as discussed hereinabove with respect to FIG. 4. 
Further, an RF system channel detector is preferably in com 
munication with the DSP420 in order to update the DSP420 
as to the RF channels in use and available. 
0061. The output of the RF converter section 418 is pref 
erably impedance matched to a BUD 38, and feeds the signal 
exiting the RF convertersection 418 to the BUD input port or 
ports. The BUD output port or ports then feed an RF splitter 
214, which splits the signal entering the intelligent device 
502, and the signal is then differentiated according to the 
information frequency on the incoming carrier. The RF split 
ter 214 sends the information of the RF channels in use to the 
RF system channel detector 239. The modulated RF signal is 
preferably differentiated into an IP portion, i.e. a digital data 
portion, of the incoming signal, and into a non-IP portion of 
the signal, according to the information frequency on the 
incoming carrier. In an embodiment wherein this differentia 
tion is performed by at least two bandpass filters 216, 218, the 
bandpass filters may be electronically controlled by the DSP 
420. The non-IP portion, digital/analog, of the signal is 
passed through abandpass filter 216 and is preferably then fed 
to a standard RF television/computer outlet 232. Only pre 
selected RF channels, or electronically selected RF channels 
selected by, for example, a DSP 420, as discussed herein 
above, are allowed to pass to the RF television/computer 
outlet 232, such as, for example, any or all of the 29 channels 
provided using the wideband distribution system 210. 
0062. The non-IPRP channel signals may pass through a 
tone detector with an RF level control circuit 226, in order to 
insure that a high quality picture signal is received at the 
television/computer 232. The tone detector with RF level 
control circuit situates the output RF signal to the standard RP 
television/computer outlet to not be over or under the limita 
tions for proper picture display. 
0063. The IP portion of the modulated RF signal is fed 
through a second bandpass filter 218 that passes a band out 
side the band passed by the first bandpass filter 216, and the IP 
portion is then demodulated by at least one demodulator 220. 
The demodulator 220 strips the RF carrier signal from the 
digital baseband signal, as is known in the art. Following 
demodulation, the digital signals may be combined by a digi 
tal combiner 212, such as a multiplexer, in order to effectuate 
a parallel to serial conversion. The output of the digital com 
biner 212 is a high speed serial digital output, on the order of 
for example, up to, or in excess of several Gbit/sec. The 
output of the digital combiner 212 is then preferably routed to 
a splitter, which splitter feeds an outgoing signal to the input 
pin pairs, such as pins 7 and 8, of at least one addressable 
device 202. The input cable pair to the addressable device 
202, such as pins 7 and 8, may be routed via a balun, if 
necessary, for impedance matching. 
0064 FIG. 6 is a block diagram illustrating an intelligent 
device system including wireless transmission 600. The intel 
ligent device system of FIG. 6 operates substantially in accor 
dance with FIG. 2 discussed hereinabove, for example, and 
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additionally includes a transcoder 602 for sending transmis 
sions from the RF splitter 214 to the wireless port 604, and a 
wireless demodulator 606 for receiving transmissions from 
the wireless port 604 and sending those received wireless 
transmissions to the digital combiner 212 for entry to the 
BUD 38. The RF splitter 214 sends the signal to a third 
bandpass filter 610 that passes only the RF channels having 
wireless information thereon, and the transcoder 602 converts 
the modulation scheme from, for example, QAM to QPSK, 
and also up converts the frequency to allow transmission via 
the wireless port 604. The wireless port 604 may include, for 
example, a wireless antenna. 
0065 FIG. 7 is a block diagram illustrating a send and 
receive intelligent device system 700 including wireless 
transmission. The intelligent device system 700 of FIG. 7 
operates substantially in accordance with the system of FIG. 
5, for example, and additionally includes a transcoder 702 for 
sending transmissions from the RF splitter 214 to the wireless 
port 704, and a wireless demodulator 706 for receiving trans 
missions from the wireless port 704 and sending those 
received wireless transmissions to the digital combiner 410. 
The RF splitter 214 sends the signal to a third bandpass filter 
710 that passes only the RF channels having wireless infor 
mation thereon, and the transcoder 702 converts the modula 
tion scheme from, for example, QAM to QPSK, and also up 
converts the frequency to allow transmission via the wireless 
port 704. The wireless port 704 may include, for example, a 
wireless antenna. 
0066 FIG. 8 is a block diagram illustrating an intelligent 
device system 800 including wireless transmission. The intel 
ligent device system of FIG.8 operates substantially in accor 
dance with FIG. 4 discussed hereinabove, for example, and 
additionally includes a transcoder 802 for sending transmis 
sions from the RF splitter 804 to the wireless port 806, and a 
wireless port 806 for sending those received wireless trans 
missions to the digital combiner 410 for entry to the BUD38. 
The RF splitter 804 sends the signal to a first bandpass filter 
810 that passes only the RF channels having wireless infor 
mation thereon, a second bandpass filter 812 passes the non 
wireless information, and the transcoder 802 converts the 
modulation scheme from, for example, QAM to OPSK, and 
also up converts the frequency to allow transmission via the 
wireless port 806. The wireless port 806 may include, for 
example, a wireless antenna. Additionally, a demodulator 820 
demodulates wireless information for entry to the digital 
combiner 410. 
0067 Those of ordinary skill in the art will recognize that 
many modifications and variations of the present invention 
may be implemented. The foregoing description and the fol 
lowing claims are intended to cover all such modifications 
and variations. 

1.-39. (canceled) 
40. A cable modem for bonding a plurality of upstream RF 

channels to increase upload speed of content associated with 
a customer, the cable modem comprising: 

a congestion management server configured to: 
measure a utilization of a received at least one upstream 

channel containing data; and 
generate traffic information comprising the utilization 

information; and 
a modulator unit configured to modulate the received at 

least one upstream channel onto at least two modulated 
streams to generate at least two modulated RF channels, 
and 
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an RF converter configured to combine and channelize the 
at least two modulated streams into a modulated RF 
channel selected group, wherein the traffic information 
indicates that a total RF channel bandwidth consumed 
by the received at least one upstream channel is greater 
than the information capacity of a single RF channel. 

41. The cable modem of claim 40, wherein the received at 
least one upstream channel comprises a plurality of upstream 
data streams. 

42. The cable modem of claim 40, wherein the modulator 
comprises a plurality of modulators. 

43. The cable modem of claim 42, wherein the plurality of 
modulators are configured to, in accordance with the gener 
ated traffic information, receive instructions from a processor 
on a number of combined modulated channels to carry the 
received at least one upstream channel. 

44. A cable modem for unbonding a downstream RF chan 
nel group, the cable modem comprising: 

a demodulator configured to demodulate the downstream 
RF channel group into at least one data stream, each of 
the at least one data streams comprising a plurality of 
downstream RF channels having a greater Summed RF 
channel bandwidth than a consumed bandwidth of the 
respective one of the at least one data streams; 

an RF detector configured to detect RF channels being used 
in the cable modem; and 

a processor configured to instruct the demodulator to 
demodulate the downstream RF group, based on the 
channels identified in the channel in use information. 

45. The cable modem of claim 44, wherein the demodula 
tor comprises a plurality of demodulators. 

46. A cable modem termination system for increasing the 
download speed of content by bonding a plurality of down 
stream digital channels, comprising: 

a modulator configured to modulate a received at least one 
downstream channel onto at least two modulated RF 
streams to generate at least two modulated RF channels; 
and 

an RF converter configured to channelize and combine the 
at least two modulated streams into a combined RF 
channel selected group, wherein a consumed bandwidth 
of the received at least one downstream channel is 
greater than the information capacity of a single RF 
channel. 

47. The cable modem termination system of claim 46, 
wherein the received at least one downstream channel com 
prises a plurality of downstream data streams. 

48. The cable modem termination system of claim 46, 
wherein the modulator comprises a plurality of modulators. 

49. The cable modem termination system of claim 7, fur 
ther comprising a congestion management server configured 
tO: 
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measure a utilization of the received at least one down 
stream channel; 

generate traffic information comprising the utilization 
information; and 

instruct the modulator on a number of bonded RF channels 
to carry the at least one downstream channel based on 
the utilization of the received at least one downstream 
channel and a provisioned bandwidth of one of the 
received at least one of the downstream channels. 

50. A method for bonding a plurality of upstream RF chan 
nels to increase upload speed of content associated with a 
customer, the method comprising: 

measuring a utilization of a received at least one upstream 
channel containing data; 

generating traffic information comprising the utilization 
information 

modulating the received at least one upstream channel onto 
at least two modulated streams to generate at least two 
modulated RF channels; 

combining the at least two modulated RF channels into a 
modulated RF channel group, wherein the traffic infor 
mation indicates that a total RF channel bandwidth con 
Sumed by the received at least one upstream channel is 
greater than an information capacity of a single RF chan 
nel. 

51. The method of claim 50, wherein the received at least 
one upstream channel comprises a plurality of upstream data 
StreamS. 

52. A method for increasing a download speed of content 
by bonding a plurality of RF channels, the method compris 
ing: 

modulating the received at least one downstream channels 
onto at least two modulated streams to generate at least 
two modulated RF channels; and 

combining the at least two modulated RF channels into a 
combined RF channel group, wherein the traffic infor 
mation indicates that a total RF channel bandwidth con 
Sumed by the received at least one downstream channel 
is greater than an information capacity of a single RF 
channel. 

53. The method of claim 52, further comprising: 
measuring a utilization of the received at least one down 

stream channels; 
generating traffic information comprising the utilization 

information; and 
in accordance with the traffic information, modulating a 
number of RF channels to carry the received at least one 
downstream channel based on the utilization of the 
received at least one downstream channels. 

54. The method of claim 53, wherein the received at least 
one downstream channel comprises a plurality of down 
stream data streams. 


