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(57) Abstract: A method and apparatus is presented for simultaneous reception of a plurality of digital RF channels. Specifically,
N amplifier-filter circuits (111, 112, 113) are configured to receive and separate a multichannel analog RF input signal into N analog
signals, each including a different frequency band. N analog-to-digital converters (121, 122, 123) are provided, each respectively
coupled to one of the N amplifier-filter circuits (111, 112, 113) and configured to receive an analog signal and generate a respective
digital signal. A digital tuner (130) is coupled to receive and demultiplex the N digital signals generated by the N analog-to-digital
converters (121, 122, 123), thereby recovering M digital RF channels. M demodulation circuits (141, 142, 143) are provided for
performing demodulation and forward-error-correction of the M digital RF channels (see FIG. 1). This combination of components
permits substantially simultaneous reception of multiple digital cable channels within a single digital receiver circuit suitable for use

with conventional cable delivery systems and at a reasonable cost.
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MULTICHANNEL DIGITAL CABLE TUNER

Field of the Invention
[0001] The present invention relates to television communications and, in

particular, to an apparatus and method for multi-channel television réception.

Background of the Invention '
[0002] In order to accommodate the increasing demands of television consumers,
cable television (cable TV or CATV) broadcasters have transformed themselves in
recent years to provide digital (as opposed to traditional analog) channels among
their broadcast content. Cable TV broadcasters have employed digital technology
to, for example, increase the number of offered channels, add per-channel |
programming information, and provide remote-interaction functionality such as péy—
per-view (PPV) movies and sporting events. |
[0003] As the benefits 6f digital cable television have become known, consumer
demand has continued to rise, along with demand for increased variety of content.
This demand for increased variety has reached the end-user level, where several
users within a single household may prefer to enjoy different cable television
programs simultaneously. Because digital cable television receivers, or set top
boxes (STBs), were previously designed to receive only a single channel at a time,
multiple simultaneous channel reception presented a problem for multi-user
households.
[0004] Traditional solutions to this problem have included the provision of several
receivers or STBs, each located ih different rooms of the household. In this way,
.each television reception device, for example a television set, could be coupled to its
own STB, and each user could independently receive and control reception of
different cable television programs. These traditional solutions suffered from several
disadvantages including increased cost of acquiring a plurality of STBs, increased
space requirements for the additional STBs, need for additional household coaxial
cable wiring, etc. ‘
[0005] In addition to the above-mentioned disadvantages, traditional solutions
lack the flexibility required to keep pace with new developments in consumer-

demand and diversification of that demand. For example, consumers now demand
1
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support for simultaneous reception and display of multiple television channels on a
single television screen (e.qg., picture-in-picture (PiP)). In addition, the emergence of
personal video recorder (PVR) technology increases the demand for multi-channel
reception capability. Many PVR's include the ability to tune one or more channels for
viewing, while simultaneously tuning one or more additional channels for recording to
a recording medium. The information on the recorded channels is then available for
later playback or other processing.

[0006] Along with the ability to simultaneously tune multiple channels it would be
advantageousvfor tuning equipment to include a networking functionality that would
allow distribution of received content to various locations, such as various rooms
within a residence. It would therefore be desirable to have a distribution network
coupled to a multichannel tuner device. Furthermore, it would be advantageous if
such a distribution network included a networking device that was integral to a tuner
system, thus simplifying setup and maintenance of a network for the redistribution of
cable channel content.

[0007] Consumers have begun to demand additional flexibility in the location of
reception devices, including handheld personal media devices capable of remotely
receiving digital television programs as well as digital music programs, without the

- increased cost of a plurality of STBs.

Summary of the Invention
[0008] Given consumer demand for increased flexibility and convenience, there is
a need for a digital television receiver capable of simultaneously receiving a plurality
of channels, designed for delivery of a variety of digital content, and suitable for use
with conventional cable television delivery systems.
[0009] The present invention is directed to a method and apparatus for
simultaneous reception of a plurality of digital television channels. Specifically, the
apparatus of the present invention is directed to a multichanhel receiver circuit
including a plurality of amplifier-filter cirduits configured to receive a multichannel
analog RF input signal, the plurality of amplifier-filter circuits including at least a first
amplifier-filter circuit configured to generate a first analog signal including a first band
of frequencies and a second ampilifier-filter circuit configured to generate a second

analog signal including a second band of frequencies. A plurality of analog-to-digital
2
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converters is provided, each respectively coupled to one of the plurality of amplifier-
filter circuits, the plurality of analog-to-digital converters including at least a first
analog-to-digital converter configured to receive thé first analog signal and generate
a first digital signal and a second analog-to-digital converter configured to réceive the
second analog signal and generate a second digital signal. A digitai tuneris
provided, coupled to receive at least the first and second digital signals generated by
the plurality of analog-to-digital converters, the digital tuner configured to recover a
plurality of digital RF channels. o

[0010] Inan alternate embodiment, in addition to the above a plurality of
demodulator circuits is coupled to the digital tuner, the plurality of demodulator
circuits including at least a first demodulator circuit configured to receive and |
demodulate a first channel of the plurality of digital RF channels and a second
demodulator circuit being configured to receive and demodulate a second channel of
the plurality of digital RF channels. The plurality of demodulator circuits includes
circuitry configured for forward error correction.

[0011]  The method of the present invention includes receiving at least one
multichannel analog RF input signal; separating the multichannel analog RF input
signal into at Iéast two analog signals including a first analog signal including a first
band of frequencies and a second analog signal including a second band of
frequencies; converting the at least two analog signals into at least two 'respective
digital signals, including converting the first analog signal into a first digital signal and
converting the second analog signal into a second digital signal; and demultiplexing
the at least two digital signals to recover the plurality of digital RF channels.

[0012] In an alternative emb’odiment, in addition to the above steps the method
includes demodulating the plurality of digital RF channels, including at least
demodulating a first digital RF channel and demodulating a second digital RF
channel; and forward-error-correcting the plurality of digital RF channels, including at
least performing a first forward-error-correction of the first digital RF channel and
performing a second forward-error-correction of the second digital RF channel.
[0013]  This combination of components, when employed in the configuration of
the present invention, permits substantially simultaneous reception of a plurality of
dig‘ital cable television channels within a single digital receiver circuit. These
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advantages can be provided in a form suitable for use with conventional cable
television delivery systems and at a reasonable cost.

Brief Description of the Drawings
[0014] In the drawings:
[0015] Fig. 1 is a simplified block diagram illustrating an exemplary multichannel
receiver circuit in accordance with the present invention;
[0016] Fig. 2 is a simplified block diagram illustrating a portion of the exemplary
multichannei receiver circuit shown in Fig. 1;
[0017] Fig. 3 is a simplified block diagram illustrating another portion of the
exemplary multi‘channel receiver circuit shown in Fig. 1;
[0018]‘ Fig. 4 is a flow diagram illustrating an exemplary method of receiving a
plurality of digital RF channels in accordance with an alternate embodiment of the
present invention.

Detailed Description
[0019] The fo"owing discussion of the method and apparatus directed to a
multichannel receiver circuit will help illuminate the features and advantages of the
present invention, including its ease of formation using conventional techniques of
constructing electronic devices and circuits which are well known in the art.
[0020] In the following discussion, the singular term "signal" and plural term
"signals" are used interchangeably and are to be understood as including analog or
digital information, at a single frequency or a plurality of frequencies, and may or
may not include coding, modulation, sideband information, or other features of
signals or waveforms well known in the art. Furthermore, when reference is made to
a "receiver," "transmitter," "output,” or "input," previous process steps may have
been utilized to form signals or waveforms compatible with these features.
[0021] In addition, no particular order is required for the method steps described
below, with the eXception of those logically requiring the results of prior steps, for
example converting of the first and second analog signals into first and second digital
signals logically requires the prior generation of first and second analog signals.’

Otherwise, enumerated steps are provided below in an exemplary order which may
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be altered. For instance, the several demodulation steps may be rearranged or
performed simultaneously. . t
[0022] An exemplary embodiment of the invention will now be described with
reference to FIG. 1. Although the invention will be described using the environment
of reception of cable television signals, it should be apparent that the invention may
be used in other types of radio-frequency communications systems as well, including
reception of digital television channels via satellite and terrestrial television '
“transmission systémes. .In contrast to the scheme described above, exemplary
embodiments of the present invention provide substantially simultaneous recovery of
a plurality of digital RF channels within a single multichannel receiver circuit, thereby
reducing cost and increasing system flexibility.
[0023] FIG. 1 shows a simplified block diagram representation of a multichannel
receiver circuit generally designated 100 in accordance with an aspect of the present
invention. The multichannel receiver circuit 100 includes a plurality df amplifier-filter
banks or circuits 111, 112, 113, a plurality of analog-to-digital converters 121, 122,
123, a digital tuner 130, and a plurality of demodulator circuits 141, 142, 143. It |
should be apparent from FIG. 1 that, although three instances of each plurality are
shown, the present invention is not so limited and any number of amplifier-filter
circuits, analog-to-digital converters, and/or demodulator circuits may be used in
accordance with the present invention. In addition, the number (1 ... M) of
demodulator circuits provided is not necessarily related to the number (1 . . . N) of
amplifierfilter circuits and/or analog-to-digital converters provided, and accordingly
the present invention should not be so limited. ‘
[0024] In operation, according to one embodiment, a multichannel analog RF
input signal received at input coupler 101 is split into a plurality of substantially .
identical signals at splitter 102. Splitter 102 may include one or more amplifiers,
filters, or other components (not shown) which reduce or overcome insertion loss or
other adverse effects of the split, as should be apparent to one of ordinary skill in the
art. The plurality of amplifier-filter circuits 111, 112, 113 then segregates the
multichannel analog input signal into a plurality of separate analog signals of differing
- frequency ranges, or "bands." Each separate analog signal is then converted from
analog to digital form in an analog-to-digital converter 121, 122, 123.
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[0025] It should be noted that, in one embodiment of the invention, the splitter
102 is omitted. In this embodiment,the respective inputs of the amplifier/filter banks
| 111, 112, 113 are mutually directly connected to the input coupler 101. The
amplifier/filter banks 111, 112, 113 serve as a demultiplexer to demultiplex the
incoming signal received at the input coupler 101. In one embodiment, each
amplifierffilter bank has particular characteristics that permit the passage of a
specific range of frequencies substantially independent of the frequency selection
characteristics of the other amplifier/filter banks. For example; onéilter might have
a pass-band of about 5 to about 300 MHz, while another filter might have a pass
band of about 300 to about 600 MHz. | |

[0026] In one embodiment, the band break edges would be passed through two
amplifier sets, e.g., amplifier/filter banks 111, 112. Thue, for example, the channels
present just above a distal 300 MHz would pass through both the the 5 to 300 MHz
filter and the 300 to 600 MHz filter. This helps to ensure the continuous coverage of
all channel despite non-ideal filter characteristics.

[0027] The converted digital signals are coupled to the digital tuner 130, which
demultiplexes theconverted digital signals to generate a plurality of digital channel
signals. Each digital channel signal is then eoupled to a separate demodulator 141,
142, 143, which performs demodulation and forward-error-correction (FEC)
operations appropriate for the content of that digital channel. Finally, in one
embodiment, the resulting digital channel signals are each coupled to a separate
output coupler 151, 152, 153 for further processing including for example MPEG
transport processing.

[0028] Each of the plurality of amplifier-filter banks or circuits 111, 112, 113 is
configured to process frequencies within a specified band. For example, a first
amplifier-filter circuit 111 may be configured to process frequencies from about 5
MHz to about 300 MHz, a second amplifier-filter circuit 112 may be configured for
frequencies between about 300 MHz and about 600 MHz, and a third amplifier-filter
circuit 113 may be configured for frequencies from about 600 MHz to about 900
MHz. In such an example, the present invention may be used to recover a plurality -
of digital cable television channels from a multichannel analog RF input signal which
includes frequencies ranging from about 5 MHz to about 900 MHz.
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[0029] Referring now to FIG. 2, each amplifier-filter circuit 111, 112, 113 includes
at least an amplifier 201, 203, 205 and a filter 202, 204, 206, respectively. Each of
the amplifiers 201, 203, 205 may be a low-noise amplifier (LNA) or other amplifier
suitable for use in analog RF front-end applications.

[0030] Each of the filters 202, 204, 206 may be band-pass filters (BPF) or other
devices suitable for passing a range or band of frequencies while simultaneously
filtering out or attenuating other frequencies outside the range or band. Each of the
amplifier-filter circuits 111, 112, 113 may include one or more additional components
(not shown) for accomplishing segregation of the analog input signal as described
above. 4
[0031] In addition, each of the filters 202, 204, 206 may include a gain controlled
amplifier. In an exemplary embodiment, each of the filters 202, 204, 206 includes a
gain control input that allows adjustment of the respective gain of the filter. The |
system may thus be configured to allow adjustment of the filters to correspond to a
range of possible received signal levels from the system while maintaining desirable
signal levels at the inputs of the A/D converters. In one embodiment of the invention,
a device is provided for comparing an output of the filter to a set-point value and
controlling filter gain in a feedback loop.

[0032] Each amplifier-filter circuit 111, 112, 113 should preferably be physically
separate and may be configured to amplify a particular range of frequencies without
producing substantial intermodulation distortion effects. Alternatively, the amplifier-
filter circuits 111, 112, 113 may be co-located in a single package configured to
permit processing of signals within each band separately and mdependently (e. g .
substantially free of intermodulation distortion attributable to simultaneous -
amplification of a wide range of frequencies). The amplifier-filter circuits 111, 112,
113 should preferably be configured to minimize degradation of one or more signal
characteristics particularly susceptible to front end effects, such as noise figure,
sensitivity, and dynamic range.

[0033] By employing undersampling techniques, various embodiments of the
present invention may be economically implemented. As would be understood by
one of ordinary skill in the art, the Nyquist criterion is met as long as the bandwidth of
a signal is less than half of the sampling frequency. In one embodiment of the .

invention, each band has a bandwidth of about 300 MHz. Accordingly, each of the
7
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A/D converters 121, 122, 123 can recover a respective target frequency if operated
at a sampling frequency of 600 MHz. In addition, since each of the bands has
substantially the same bandwidth, a single 600 MHz clock is sufficient to provide a
clock frequency for all of the analog-to-digital converters. Consequently, in one
embodiment, a single clock device can provide the requisite clock signal for all of the
A/D converters. Moreover, the required frequency is not remarkably high, facilitating
design and implementation of the clock device.

[0034] Without the use of undersampling the system would require, for example,
a first analog-to-digital converter 121 operating with a sampling frequency of about
600 MHz for processing frequencies in a band from about 5 MHz to about 300 MHz ,
a second analog-to-digital converter 122 operating with a sampling frequency of
about 1.2 GHz for processing frequencies in a band between about 300 MHz and
about 600 MHz, a third analog-to-digital converter 123 operating with a sampling
frequency of about 1.8 GHz, for processing frequencies in a band from about 600
MHz to about 900 MHz, etc.

[0035] In accordance with an aspect of the invention, each analog-to-digital
converter 121, 122, 123 may include a frequency selector 211, 212, 213 for setting
the sampling frequency and/or input}frequency corresponding to the desired band.
For example, a first analog-to-digital converter 121 may include a first frequency
selector 211 including a clock input coupler on which a clock signal is transmitted,
indicating the desired sampling frequency of the first analog-to-digital converter 121.
Other forms of communicating a desired sampling frequency of each of the analog-
to-digital converters 121, 122, 123 may be utilized in accordance with the present
invention, as would be appreciated by one of ordinary skill in the art.

[0036] Each analog-to-digital converter 121, 122, 123 should have resolution and
linearity characteristics sufficient for satisfactorily processing digital television signals
and associated signals intended for end users in a conventional cable television
broadcast system. For example, each analog-to-digital converter 121, 122, 123 may
produce from about 1024 to about 65536 discrete values, corresponding to a
resolution of 10 (i.e., 2'° = 1024) to 16 (i.e., 2'® = 65536) bits.

[0037] Referring now to FIG. 3, a digital tuner 130 is provided for processing the
digital signals converted by the plurality of analog-to-digital converters 121, 122, 123.

The digital tuner 130 may include one or more digital multiplexers or demultiplexers
8
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capable of generating a plurality of digital channel signals from the converted digital
band signals. The digital tuner 130 may include a multitude of components
configured as is well known in the art to recover a plurality of digital channel signals
substantially simultaneously using a plurality of separate digital processors 6r a
single digital processor. |

[0038] The digital tuner 130 may include a channel selector 315 to permit
selection of one or more particular digital channels desired to be recovered. For
example, a selected set of digital cable television channels may be communicated to
the digital tuner 130 via the channel selector 315 corresponding to a plurality of pay-
per-view selections desired by members of a household; the digital tuner 130 may
demultiplex only the digital channel signals corresponding to those digital cable
television channels. Alternatively, the digital tuner 130 may be configured to
demultiplex and recover all of the available digital channel signals.

[0039] It should be appreciated that the digital tuner 130 in accordance with the
present invention is not limited to the above-described operations, but the digital
tuner 130 may also perform a variety of other processing operations prior to
providing digital channel signals suitable for use in each of the demodulation circuits
141, 142, 143. For example, the digital tuner 130 may perform coding, decoding,
scrambling, descrambling, rotating, and/or derotating operations prior to passing the
digital channel signals to demodulation circuits 141, 142, 143.

[0040] Each of the demodulation circuits 141, 142, 143 may include one or more
demodulators 301, 303, 305 and forward-error-correction (FEC) circuitry 302, 304,
306, respectively. Each of the demodulation circuits 141, 142, 143 may include
demodulators 301, 303, 305 cohfigured to perform a particular demodulation function
6r set of functions corresponding to the type of digital content expected to be found
within a corresponding digital channel signal. For example, a first demodulator 301
may be configured to perform quadrature amplitude modulation (QAM) demodulation
of digital cable television signals; a second demodulator 303 may be configured to
perform quadrature phase shift keying (QPSK) demodulation of digital audio signals;
and a third demodulator 305 may be configured to perform vestigial sideband (VSB)
" demodulation of high-definition television (HDTV) signals. Of course, it should be
appreciated that more than one of the plurality of demodulation circuits 141, 142, 143
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may be configured to perform similar or identical functions or operations on separate
digital channel signals substantially simultaneously.

[0041]  Forward-error-correction (FEC) circuits 302, 304, 306 may include one or
more components configured for coding or decoding, for example a Reed-Solomon
decoder. It should be appreciated that each of the demodulation circuits 141, 142,
143 and/or the digital tuner 130 may include circuitry for providing additional
functions, for example adaptive filters for removing multi-path propagation effects,
co-channel interference, and other types of radio frequency interference (RFI) well
known in the art.

[0042] FIG. 4 shows a flow diagram representation of a method of receiving a
plurality of digital RF channels generally designated 400 in accordance with an
aspect of the present invention. The method 400 includes a separating step 402, a
first converting step 403, a second converting step 404, a demultiplexing step 405, a
first demodulating step 406, and a second demodulating step 407.

[0043] The method 400 begins at step 401 and proceeds to step 402 in which a
multichannel analog RF input signal is separated into a plurality of analog signals
including at least first and second analog signals. The first analog signal includes a
first band of frequencies and the second analog signal includes a second band of
frequencies. It should be appreciated that the input signal may also be separated
into at least a third analog signal including a third band of frequencies, and the first,
second, and third bands of frequencies may not necessarily be contiguous.

[0044] In step 403, the first analog signal is converted into a first digital signal
using a first analog-to-digital converter. In step 404, the second analog signal is
converted into a second digital signal using a second analog-to-digital converter
independently of the conversion performed in the first analog-to-digital converter.
The first and second analog-to-digital converters may convert different frequency
bands from ahalog to digital form, similar to analog-to-digital converters 121, 122,
123 described above with reference to FIGS. 1 and 2, and each should have a
sampling frequency of at least twice the bandwidth of the respective frequency band
in accordance with the Shannon-Nyquist sampling theorem. The first and second
analog-to-digital converters should perform such conversions with resolution and

linearity characteristics sufficient for satisfactorily processing digital television signals

10
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and associated signals intended for end users in a conventional cable television
broadcast system. , .

[0045]  In step 405, the first digital signal (converted in the first analog-to-digital
converter) and the second digital signal (converted in the second analog-to-digital
converter) are demultiplexed to generate a plurality of digital RF channel signals
including at least first and second digital RF channel signals. Each of the plurality of
digital RF channel signals is typically characterized by a different carrier frequency’
and a bandwidth or range of frequencies assigned to a particular application or type
of content to be carried on that channel. It should be apparent that each digital RF
channel signal may in turn carry or provide a plurality of data streams, e.g., audio,
video, program information, or interactive content. ‘
[0046] In step 406, the first digital RF channel signal is demodulated and forward-
error-corrected. In step 407, the second digital RF channel signal is demodulated
and forward-error-corrected. Steps 406 and 407 may be accomplished using
demodulation circuits 141, 142, 143 described above with reference to FIGS. 1 and
3. However, the present invention is not so limited and steps 406 and 407 may
alternatively be accomplished in any of several other ways known in the art, for
example demodulation and forward-error correction steps 406 and 407 may be
performed within one or more digital processors temporarily or semi—perrﬁanently
programmed to perform such operations.

[0047] The method then proceeds to step 407, where it ends until another
multichannel analog RF input signal is received from which one or more digital RF
channels are desired to be recovered. 4
[0048] As illustrated in the préceding discussion and accompanying figures, the
method and apparatus of the present invention represent an improvement in the -
state of the art for multichannel digital cable receivers and associated methods. The
present invention provides a multichannel receiver circuit and method that
accomplishes substantially simultaneous reception of a plurality of digital cable
television channels at a reasonable cost. These advantages can be embodied in a
single digital receiver circuit capable of recovering a wide variety of digital content,

~ and may be configured for use with conventional cable television delivery systems.
[0049] One of skill in the art will appreciate that the invention, as described

above, allows a single device to receive a modulated signal at an input and produce
11
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a plurality of video signals, or other information signals, related to the modulated
signal. This plurality of video signals may then be received at respective devices
such as, for example, a television display device, a PVR device, a videocassette
recorder device, or any other appropriate signal receiving device. These devices
may be disposed at respective locations which may or may not be remote from one
another. Accordingly, for example, a plurality of television receivers, PVR's, or other
devices, may be disposed in respective rooms of a house or multi-unit dwelling, in a
respective plurality of offices, or in otherwise separated locations while concurrently
receiving signals from a common modulated signal input.

[0050] While the invention has been described in detail in connection with the
preferred embodiments known at the time, it should be readily understood that the
invention is not limited to such disclosed embodiments. Rather, the invention can be
modified to incorporate any number of variations, alterations, substitutions, or

. equivalent arrangements not heretofore described, but which are commensurate with
the spirit and scope of the invention. Accordingly, the invention is not to be seen as
limited by the foregoing description, but is only limited by the scope of the appended
claims.

12
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CLAIMS
1. An apparatus (100), comprising: '

first means for processing (111) an input signal comprising signals in a
first frequency band and signals in a second frequency band to
produce a first analog signal including signals in the first frequency
-band and substantially excluding the signals in the second
frequency band; '

second means for processing (112) the input signal comprising signals
in a first frequency band and signals in a second frequency band to
produce a second analog signal including signals in the second
frequency band and substantially excluding the signals in the first
frequency band; '

a first analog-to-digital converter (121) for processing the first analog
signal to produce a first digital signal representing the signals in the
first frequency band;

a second analog-to-digital converter (122) for processing the second
analog signal to produce a second digital signal representing the
signals in the second frequency band; and

a means for processing (130) the first and second digital signals to
simultaneously produce a first output signal representing a first
digital channel included in the first frequency band and a second

output signal representing a second digital channel included in the’
second frequency band. |

2. The apparatus (100) of claim 1 further comprising a third amplifier-filter circuit
(113) configured to process signals within a third frequency band and a third analog-
to-digital converter (121) configured generate a third digital signal comprising a
representation of said processed signals within said third frequency band.

3. The apparatus (100) of claim 2 wherein said first frequency band includes
frequencies from about 5 MHz to about 300 MHz, said second band includes
frequencies between about 300 MHz and about 600 MHz, and said third band
includes frequencies from about 600 MHz to about 900 MHz.

13
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4. The apparatus (100) of claim 3 wherein said first second and third analog-to-

digital converters (121, 122, 123) have sampling frequencies of at least 600 MHz.
5. The apparatus (100) of claim 3 wherein said first second and third analog-to-

digital converters (121, 122, 123) are configured for an input frequency of up to
about 900 MHz.

6. The apparatus (100) of claim 1 wherein the digital processor (130) includes a
frequency selector for selecting a desired sampling frequency.
7. The apparatus (100) of claim 1 wherein each of said first, second, and third

analog-to-digital converters (121, 122, 123) have a resolution of at least about 10
bits.

8. The apparatus (100) of claim 1 wherein each of said first, second, and third
analog-to-digital converters ‘(121, 122, 123) have a resolution from about 10 to about
16 bits. “

9. The apbaratus (100) of claim 1 wherein said digital processor (130) is
configured to recover substantially all signals with said first and second frequency
bands.

10. The apparétus (100) of claim 1 wherein said digital processor (130) is
configured to recover a selected set of signals with said first and second frequency
bands.

11. The apparatus (100) of claim 10 wherein said digital processor (130) is
‘configured to recover said selected set of signals with said first and second
frequency bands substantially simultaneously.

12. The apparatus (100) of claim 1 further comprising a first demodulator circuit
(141) coupled to said digital processor (130) and a second demodulator circuit (142)
coupled to said digital processor (130). ,
13.  The apparatus (100) of claim 12 wherein said first and second demodulator
circuits (141, 142) include circuitry configured for forward error correction (302, 304,
308). |

14.  The apparatus (100) of claim 12 where said digital processor (130)
multiplexes said first, second, and third digital signals, downconverts said
multiplexed signal and extracts desired information to be coupled to said first and
second demodulator circuits (141, 142).

14
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15.  The apparatus (100) of claim 12 where said digital processor (130)
downconverts and extracts desired information to be coupled to said first and second
demodulator circuits (141, 142) from each of said first, second, and third digital
signals individually.
16.  The apparatus (100) of claim 1 wherein said apparatus (100) brocesses
frequencies between about 5 MHz and about 900 MHz.
17.  The apparatus (100) of claim 1 wherein apparatus (100) processes cable
television channels. ‘
18. A method (400) processing signals comprising the steps of:
(a) separating an input signal into a first analog signal and a second
analog signal;
(b) digitizing said first analog signal to generate a first digital signal;
(c) digitizing said second analog signal to generate a second digital
signal;
(d) downconverting said first digital signal and said second signal;
and
(e) extracting desired television program information from said
downconverted first digital signal and said second digital signal.
19. The method (400) of claim 18, further comprising the steps of: |
(a) demodulating (406, 407) said extracted television program
information;
(b) forward-error-correcting (406, 407) said extracted television
program information;
20. The method (400) of claim 18 further comprising the steps of:
(@) multiplexing said first digital signal and said second digital signal
after said digitizing steps and before said downconverting step.
21. The method (400) of claim 18 further where said downconverting step comprises
downconverting each of said first and second set of signals individually.
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