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CENTRALIZED IN-HOME UNIT TO PROVIDE
VIDEO AND DATA TO MULTIPLE LOCATIONS

RELATED APPLICATION

[0001] The present application is related to “SYSTEM FOR
PROVIDING DBS AND DSL VIDEO SERVICES TO MULTIPLE TELEVISION
SETS”, having Attorney Docket Number 8285/533 (T00433)

Application No. _ / ~ , filed July 8, 2002, pending, whose
entire contents are hereby incorporated by reference to the

disclosure of the present application.
BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to video and
broadband data services.

[0004] 2. Description of the Related Art

[0005] Cable companies use a cable network infrastructure
to delivering entertainment video serviées and broadband
data services to home users. To increase their market
share, cable companies are using the infrastructure to offer
new services and products. However, integration of wvideo
and data services from the cable network to multiple
television sets and personal computers in the home is still
under development. The migration from analog to digital
television sets requires a deployment of either digital set-
top boxes or digital television sets capable of decoding
digital video streams. Digital set-top boxes may be used in
conjunction with existing analog television sets to receive
and convert digital wvideo content to a corresponding analog
television signal. Multiple digital set-top boxes would be

deployed in homes having multiple analog television sets.
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In these homes, operating, maintaining, managing and
deploying multiple digital set-top boxes would be

undesirable.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present invention is pointed out with
particularity in the appended claims. However, other
features are described in the following detailed description
in conjunction with the accompanying drawings in which:
[0007] FIG. 1 is a block diagram of an embodiment of a
system to provide video and broadband data services to
multiple televisions and computers in a home; and

[o008] FIG. 2 is a block diagram of another embodiment of
a system to provide video and broadband data services to

multiple televisions and computers in a home.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0009] Disclosed herein are single centralized units to
deliver digital and/or analog video and broadband data
gservices to multiple televisions and computers in a home.
Home data networking may be accomplished using either a
coaxial distribution network used for video inside the home,
or a standard-based home networking technology such as Home
Phoneline Networking Alliance (HomePNA) or another telephone
line networking technology, wireless, Category 5 cabling, or
optical fiber if available. In contrast to deploying
individual set-top boxes, the disclosed centralized unit
lowers the overall cost of providing video and data services
to multiple television sets and computers.

[00010] FIG. 1 is a block diagram of an embodiment of a

system to provide video and broadband data services to
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multiple televisions and computers in a home. The system
comprises a multi-channel video/data unit (MVDU) 10. The
MVDU 10 serves to provide multi-channel digital video
services to multiple television sets 12, 14, 16 and 20 in
the home without the need for multiple set-top boxes within
the home. Further, the MDVU 10 serves to provide broadband
data services to multiple personal computers (PCs) 22, 24,
26 and 30 in the home.

foo011] Combined video service and broadband data service
signals are provided to the home by a head end 32 of a cable
television system. The video service signals may include
any combination of broadcast video channels, pay-per-view
(PPV) channels, and near video-on-demand (NVOD) channels
provided by the cable head end 32. The broadband data
signals may be in accordance with a cable broadband signal
standard such as Data Over Cable Service Interface
Specification (DOCSIS). For the purpose of this patent
application, the term “video” should be construed as being
inclusive of both video with accompanying audio and video
without accompanying audio.

[00012] The MVDU 10 comprises a passive splitter 34 to
split incoming signals from the cable head end 32 into
multiple video service signal ports and a broadband data
signal port. The passive splitter 34 may be embodied by a
diplex'filﬁer to separate broadband data service signals in
one frequency band from video service signals in another
frequency band. Other splitters, including active
splitters, also are within the scope of this disclosure.
[00013] The MVDU 10 further comprises a plurality of
video processing modules, one per television set in the
home. For purposes of illustration and example, four video
processing modules 42, 44, 46 and 50 are depicted, although

any plurality of video processing modules may be employed.
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Each of the video processing modules 42, 44, 46 and 50 has a
corresponding input coupled to a corresponding video service
signal port of the passive splitter 34. Each video
processing module performs video processing acts such as
channel tuning, signal decoding, format converting and PIP
functions for its associated television set. A conditional
access module 52 enables the video processing modules 42,
44, 46 and 50 to receive and descramble premium channels, if
necessary.

[00014] Preferably, each video processing module is
embodied by a removable card that facilitates ingtallation
in and removal from the MVDU 10. In this case, the MVDU 10
has a plurality of card-receiving slots to receive a
plurality of video processing modules. For purposes of
illustration and example, the MVDU 10 may have six card-
receiving slots to receive at most six video processing
modules. Thus, with four video processing modules in the
MVDU 10, two card-receiving slots 54 and 56 are unoccupied.
The MVDU 10 may be upgraded to accommodate more than four
television sets by installing one or two video processing
modules in the two card-receiving slots 54 and 56.
Alternatively, some of the video processing modules 42, 44,
46 and 50 may be permanently integrated with the MVDU 10, in
other words, may be non-removable from the MVDU 10.

{o0o015] The system comprises a plurality of remote
control devices 62, 64, 66 and 70 to facilitate independent
user control of programming to the television sets 12, 14,
16 and 20, respectively. Each of the remote control devices
62, 64, 66 and 70 controls acts performed by a corresponding
one of the video processing modules 42, 44, 46 and 50,
respectively. Preferably, each remote control device
communicates with its associated video processing module by

a wireless link. Alternatively, a remote control device may
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communicate with a video proéessing module by a wireline
connection. ’

[00016] Each video processing module generates a
television signal based on a video service signal. To
generate the television signal,’each video processing module
may include a radio frequency (RF) modulator which generates
a standard television signal on a specific frequency.
Examples of the standard television signal include, but are
not limited to, National Television Systems Committee
(NTSC), digital High-Definition Television (HDTV), digital
Standard-Definition Television (SDTV), Phase Alternation
each Line (PAL) and Sequential Color with Memory (SECAM) .
Examples of the specific frequency include, but are not
limited to, freguencies corresponding to Very High Frequency
(VHF) channels 3 or 4.

[00017] The broadband data signals split by the passive
splitter 34 are provided to a modem and networking module
72. An example of the modem in the module 72 includes, but
is not limited to, a DOCSIS cable modem. The module 72
extracts/demodulates the broadband data information and
generates a data networking signal based thereon.
Preferably, the data networking signal is in accordance with
an Ethernet standard to communicate (i.e. transmit and
receive) data with the personal computers 22, 24, 26 and 30.
The module 72 further modulates received data from the
personal computers 22, 24, 26 and 30 for transmission to the
cable head end 32.

[00018] The MVDU 10 comprises combiners 82, 84, 86 and 90
to combine television signals produced by the video
processing modules 42, 44, 46 and 50, respectively, with the
data networking signals (e.g. Ethernet signals) produced by
the modem and networking module 72. A coaxial cable 92

communicates a first combined signal produced by the
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combiner 82 to the television 12 and the personal computer
22. A coaxial cable 94 communicates a second combined
signal produced by the combiner 84 to the television 14 and
the personal computer 24. A coaxial cable 96 communicates a
third combined signal produced by the combiner 86 to the
television 16 and the personal computer 26. A coaxial cable
100 communicates a fourth combined signal produced by the
combiner 90 to the television 20 and the personal computer
30.

[00019] The coaxial cables 92, 94, 96 and 100 are part of
an in-home coaxial distribution network. Typically, the
coaxial cables 92, 94, 96 and 100 comprise 75-Ohm coaxial
cables, in contrast to so—calied “Thin Ethernet” 50-Ohm
coaxial cables for which the 10Base2 Ethernet standard was
originally created. A 10Base2 signal can be toned or
otherwise processed for effective operation over 75-Ohm
coaxial cable using widely-available chip sets and discrete
parts. The modem and networking module 72 may serve to
generate forward data signals suitable for 75-Ohm coaxial
cable, and to process return signals from 75-Ohm coaxial
cable. Each combined signal may have a lower frequency band
for the data networking signal and an upper frequency band
for the television signals. For example, the forward and
return data networking signals may use a frequency spectrum
from DC to approximately 25 MHz or less. This spectrum does
not overlap the frequency spectrum required for the
television signals.

[00020] Using the widely-available technology, the
forward and return data signals can be communicated a
distance of up to about 500 feet without requiring
additional amplification. Combined with analog and digital

video, this baseband signal can be isolated by a splitter
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guch as a diplex filter and converted to a more common
format such as 10BaseT or Universal Serial Bus (USB).

[00021] A passive splitter 102 splits a first television
signal and a first Ethernet data signal from the first
combined signal. The passive splitter 102 provides the
first television signal to the television 12, and provides
the first Ethernet data signal to a port, such as an
Ethernet port, of the personal computer 22.

[00022] A passive splitter 104 splits a second television
signal and a second Ethernet data signal from the second
combined signal. The passive splitter 104 provides the
second television signal to the television 14, and provides
the second Ethernet data signal to a port, such as an
Ethernet port, of the personal computer 24.

[00023] A passive splitter 106 splits a third television
signal and a third Ethernet data signal from the third
combined signal. The passive splitter 106 provides the
third television signal to the television 16, and provides
the third Ethernet data signal to a port, such as an
Ethernet port, of the personal computer 26.

[o0024] A passive splitter 110 splits a fourth televisiqn
signal and a fourth Ethernet data signal from the fourth
combined signal. The passive splitter 110 provides the
fourth television signal to the television 120, and provides
the fourth Ethernet data signal to a port, such as an
Ethernet port, of the personal computer 30.

[00025] Using the system, the remote controls 62, 64, 66
and 70 enable independent selections of video services
provided by the cable head end 32 for display by the
televigions 12, 14, 16 and 20, respectively. Broadband data
services provided by the cable head end 32 are delivered to
the personal computers 22, 24, 26 and 30 using the in-home

coaxial distribution network.

-7-



WO 2004/010680 PCT/US2003/021939

foo026] The MVDU 10 may also be upgraded to provide a
personal video recording function. 1In this case, the MVDU
10 comprises a data storage device 112 to store video
downloaded from the cable head end 32. The stored video can
be selected using any of the remote control devices 62, 64,
66 and 70 for playback on any of the television sets 12, 14,
16 and 20, respectively.

[00027] To facilitate user selection of the record
function, the remote control devices 62, 64, 66 and 70 may
comprise a dedicated record function key, a soft key
temporarily dedicated to the record function, and/or a
selection key which facilitates an on-screen selection of
the record function.

[00028] Each of the video processing modules 42, 44, 46
and 50 is responsive to its corresponding one of the remote
control devices 62, 64, 66 and 70 to request that stored
video be retrieved from the data storage device 112 for
playback on the corresponding one of the television sets 12,
14, 16 and 20. To facilitate user selection of the record
function, the remote control devices 62, 64, 66 and 70 may
comprise a dedicated playback function key, a soft key
temporarily dedicated to the playback function, and/or a
selection key which facilitates an on-screen selection of
the playback function.

[00029] Examples of the data storage device 112 include,
but are not limited to, a magnetic storage device, an
electronic storage device and an optical storage device.
Examples of the magnetic storage device include, but are not
limited to, a hard disk drive. Examples of the electronic
storage device include, but are not limited to, an
electronic memory card storage device. Examples of the

optical storage device include, but are not limited to, an
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optical disk storage device such as a DVD-R or a DVD-RW
device.

[00030] FIG. 2 is a block diagram of another embodiment
of a system to provide video and broadband data services to
multiple televisions and computers in a home. The system
comprises another embodiment of an MVDU 210. The MVDU 210
serves to provide multi-channel digital video services to
multiple television sets 212, 214, 216 and 220 in the home
without the need for multiple set-top boxes within the home.
Further, the MDVU 210 serves to provide broadband data
services to multiple personal computers (PCs) 222 and 224 in
the home.

[00031] Combined video service and broadband data service
signals described with reference to FIG. 1 are provided to
the home by the cable head end 32. The MVDU 210 comprises a
passive splitter 234 to split incoming signals from the
cable head end 32 into multiple video service signal ports
and a broadband data signal port. The passive splitter 234
may be embodied by a diplex filter to separate broadband
data service signals in one frequency band from video
service signals in another frequency band. Other splitters,
including active splitters, also are within the scope of
‘this disclosure.

[o0032] The MVDU 210 further comprises a plurality of
video processing modules, one per television set in the
home. For purposes of illustration and example, four video
processing modules 242, 244, 246 and 250 are depicted,
although any plurality of video processing modules may be
employed. Each of the video processing modules 242, 244,
246 and 250 has a corresponding input coupled to a
corresponding video service signal port of the passive
splitter 234. Each video processing module performs video

processing acts such as channel tuning, signal decoding,
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format converting and picture-in-picture (PIP) functions for
its associated television set. A conditional access module
252 enables the video procegsing modules 242, 244, 246 and
250 to receive and descramble premium channels, if
necessary.

[00033] Preferably, each video processing module is
embodied by a removable card that facilitates installation
in and removal from the MVDU 210. In this case, the MVDU
210 has a plurality of card-receiving slots to receive a
plurality of video processing modules. For purposes of
illustration and example, the MVDU 210 may have six card-
receiving slots to receive at most six video processing
modules. Thus, with four video processing modules in the
MVDU 210, two card-receiving slots 254 and 256 are
unoccupied. The MVDU 210 may be upgraded to accommodate
more than four television sets by installing one or two
video processing modules in the two card-receiving slots 254
and 256. Alternatively, some of the video processing
modules 242, 244, 246 and 250 may be permanently integrated
with the MVDU 210.

[00034] The system comprises a plurality of remote
control devices 262, 264, 266 and 270 to facilitate
independent user control of programming to the television
setg 212, 214, 216 and 220, respectively. Each of the
remote control devices 262, 264, 266 and 270 controls acts
performed by a corresponding oﬁe of the video processing
modules 242, 244, 246 and 250, respectively. Preferably,
each remote control device communicates with its associated
video processing module by a wireless link. Alternatively,
a remote control device may communicate with a wvideo
processing module by a wireline connection.

[00035] Each video processing module generates a

television signal based on a video service signal. To
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generate the television signal, each video processing module
may include a radio frequency (RF) modulator which generates
a standard television signal on a specific frequency.
Examples of the standard television signal and the specific
frequency are described with reference to FIG. 1.

[00036] A coaxial cable 292 communicates a first
televigsion signal produced by the video processing module
242 to the television 212. A coaxial cable 294 communicates
a second television signal produced by the video processing
module 244 to the television 214. A coaxial cable 296
communicates a third television signal produced by the video
processing module 246 to the television 216. A coaxial
cable 300 communicates a fourth television signal produced
by the video processing module 250 to the television 220.
[00037] The coaxial cables 292, 294, 296 and 300 are part
of an in-home coaxial distribution network 301. Typically,
the coaxial cables 292, 294, 296 and 300 comprise 75-Ohm
coaxial cables, although other coaxial cables are within the
scope of this disclosure.

[00038] Using the system, the remote controls 262, 264,
266 and 270 enable independent selections of video services
provided by the cable head end 32 for display by the
televisions 212, 214, 216 and 220, respectively.

[00039] The broadband data signals split by the passive
splitter 234 are provided to a cable modem 302. Examples of
the cable modem 302 include, but are not limited to, a
DOCSIS cable modem. The cable modem 302
extracts/demodulates the broadband data information and
provides same to a home networking module 304. The home
networking module 304 generates a data networking signal
based on the demodulated broadband data signal. The home
networking module 304 facilitates broadband data networking

within a home or small business using a standard networking
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technology such as HomePNA, wireless, Category 5 or fiber
networking.

[00040] Thus, the home networking module 304 may
communicate with the personal computers 222 and 224 via
either a wireless interface such as 802.11b or a wireline
interface. A wireline interface such as HomePNA uses
existing telephone wiring within the home for data
networking. If the home has Category 5 wiring, the home
networking module 304 may comprise an Ethernet switch module
to enable data networking via the Category 5 wiring.

[00041] Via the home networking module 304, the cable
modem 302 receives and modulates data transmitted from the
personal computers 222 and 224 for transmission to the cable
head end 32.

[00042] Although two personal computers 222 and 224 are
depicted in FIG. 2, those having ordinary skill will
recognize that other numbers of personal computers may be
supported by the networking module 304.

[00043] The MVDU 210 may also be upgraded to provide a
personal video recording function. In this case, the MVDU
210 comprises a data storage device 312 to store video
downloaded from the cable head end 32. The stored video can
be selected using any of the remote control devices 262,
264, 266 and 270 for playback on any of the television sets
212, 214, 216 and 220, respectively. Details of the PVR
function are similar to those provided with reference to
FIG. 1.

[00044] Thus, there have been disclosed herein several
embodiments including a preferred embodiment of a
centralized in-home unit to provide video and data to
multiple in-home locations.

[00045] In summary, embodiments of the MVDU provide

multi-channel digital/analog video services, integrate
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broadband data delivery and video delivery to multiple
devices from a centralized location inside the home, and
eliminate the need for multiple set-top boxes inside the
home. An end user only needs to use a remote control to
select and view preferred video programming. Video
processing modules can be added and removed based on users’
subscription preferences and product offerings. The MVDU
may be remotely accessible for management, provisioning,
maintenance, troubleshooting and upgrading. Home data
networking capabilities may be provided using either an in-
home coaxial distribution network or a standard-based
networking technology.

[000456] Embodiments of the MVDU have an open architecture
to facilitate enhanced services, value-added services, and
other services to be offered. Examples of the services
include, but are not limited to, Web-based services for a
television audience, electronic mail, instant messaging and
Web browsing. The MVDU may also be upgraded to provide a
personal video recording function.

[00047] It will be apparent to those skilled in the art
that the disclosed inventions may be modified in numerous
ways and may assume many embodiments other than the
preferred forms specifically set out and described herein.
[00048] Accordingly, it is intended by the appended
claims to cover all modifications which fall within the true
spirit and scope of the present invention.

[00049] What is claimed is:
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CLAIMS

1. An apparatus comprising:

a splitter to split a combined data and video service
signal into a data service signal and at least one video
service signal;

a modem and data networking module to generate a data
networking signal based on the data service signal;

a plurality of remote control devices each to receive a
user-initiated video selection;

a plurality of video processing modules each responsive
to a corresponding one of the remote controls to process the
video service signal based on the user-initiated wvideo
selection and to generate a corresponding television signal
based thereon; and

a plurality of combiners each to combine the television
signal from a corresponding one of the video processing
modules with the data networking signal from the modem and
networking module to form a corresponding combined

television and data networking signal.

2. The apparatus of claim 1 wherein the splitter

comprises a diplex filter.

3. The apparatus of claim 1 wherein the combined
television and data networking signal has a lower frequency
band for the data networking signal, and an upper frequency

band for the television signal.

4. The apparatus of claim 3 wherein the lower

frequency band is below 25 MHZzZ.
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5. The apparatus of claim 1 wherein the data
networking signal is toned for communication over a 75-Ohm

coaxial cable.

6. The apparatus of claim 1 further comprising:
at least one card-receiving slot to receive an

additional at least one video processing module.

7. The apparatus of claim 1 wherein the remote
control devices provide a video recording selection and a
video playback selection, wherein the apparatus further
comprises a storage device to store video from the wvideo
service signal based on the video recording selection and to
playback the video based on the video playback selection,
wherein each of the video processing modules is responsive
to its corresponding one of the remote controls to process
the video from the storage device based on the video
playback selection and to generate a corresponding

television signal based thereon.

8. The apparatus of claim 1 wherein the combined data
and video service signal is provided by a head end of a

cable television system.

9. The apparatus of claim 8 wherein the modem and

data networking module comprises a cable modem.

10. An apparatus comprising:

a diplex filter to split a combined data and video
service signal provided by a head end of a cable television'
system into a data service signal and at least one video

service signal;
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a modem and data networking module to generate a data
networking signal based on the data service signal;

a plurality of remote control devices each to receive a
ugser-initiated video selection;

a plurality of video processing modules each responsive
to a corresponding one of the remote controls to process the
video service signal based on the user-initiated video
selection and to generate a corresponding television signal
based thereon;

at least one card-receiving slot to receive an
additional at least one video processing module; and

a plurality of combiners each to combine the television
signal from a corresponding one of the video processing
modules with the data networking signal from the modem and
networking module to form a corresponding combined
television and data networking signal;

wherein the combined television and data networking
signal has a lower frequency band for the data networking
signal, and an upper frequency band for the television
signal; and

wherein the data networking signal is toned for

communication over a 75-Ohm coaxial cable.

11. An apparatus comprising:

a splitter to split a combined data and video service
signal into a data service signal and at least one video
service signal;

a modem to demodulate the data service signal;

a data networking module responsive to the modem to
generate a data networking signal based on the demodulated
data service signal;

a plurality of remote control devices each to receive a

user-initiated video selection; and
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a plurality of wvideo processing modules each responsive
to a corresponding one of the remote controls to process the
video service signal based on the user-initiated wvideo
selection and to generate a corresponding television Signél

,based thereon.

12. The apparatus of claim 11 wherein the splitter

comprises a diplex filter.

13. The apparatus of claim 11 further comprising:
at least one card-receiving slot to receive an

additional at least one video processing module.

14. The apparatus of claim 11 wherein the remote
control devices provide a video recording selection and a
video playback selection, wherein the apparatus further
comprises a storage device to store video from the video
service signal based on the video recording selection and to
playback the video based on the video playback selection,
wherein each of the video processing modules is responsive
to its corresponding one of the remote controls to process
the video from the storage device based on the wvideo
playback selection and to generate a corresponding

television signal based thereon.
15. The apparatus of claim 11 wherein the combined
data and video service signal is provided by a head end of a

cable television system.

16. The apparatus of claim 15 wherein the modem

comprises a cable modem.
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