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SIGNAL SELECTOR AND COMBINER FOR
BROADBAND CONTENT DISTRIBUTION

RELATED APPLICATIONS

This application claims priority to U.S. provisional patent
application No. 60/345,965 filed Nov. 7, 2001 entitled
“Signal Selector and Combiner for Broadband Content
Distribution™; U.S. provisional patent application No.
60/333,722 filed Nov. 27, 2001 entitled “Signal Selector and
Combiner for Broadband Content Distribution”; and U.S.
provisional patent application No. 60/358,817 filed Feb. 22,
2002 entitled “Signal Selector and Combiner for Broadband
Content Distribution”, each of which is incorporated herein
by reference.

BACKGROUND

Referring to FIG. 1, a satellite receiver outdoor unit
(ODU) 110 typically comprises a dish antenna 150, one or
more antenna feed horns 130, one or more low noise
amplifier and block down converters (LNB) 140, and an
optional multiport cross point switch 160. Dish 150 collects
and focuses received signal power onto antenna feed homns
130 which couples the signal to LNBs 140. A single dish 150
may have multiple feed horns 130 wherein each feed
receives a signal from a different satellitc in orbit. An
installation may have more than one dish, feed, and LNB
assemblies. The cross point switch 160 allows connection of
the outdoor unit 110 to more than one integrated receiver
decoder (IRD) 180 Iccated inside the building. IRDs are
commonly called set top boxes (STBs) arising from their
typical installed location on top of TV sets. The LNB 140
converts the signal transmitted by a satellite in Earth orbit,
for example C band, Ku band, or another frequency band, to
a lower intermediate frequency (IF) suitable for transmission
through coax inside a building. For example, L. band IF (950
to 1450 MHZ) with RG-6 or RG-11 coax cable is commonly
used. The IRD 180 tunes one transponder channel, demodu-
lates the IF signal from the LNB down to base band,
provides channel selection, conditional access, decodes the
digital data to produce a video signal, and generates an RF
output to drive a television.

A satellite outdoor unit may have as many as three or
more LNBs each with two receiving polarizations. The
received polarization is selected by sending a voltage or
other control signal to the LNB. In this configuration there
are six possible 500 MHz signals that may be selected by the
multiport cross point switch to be routed to each IRD. The
500 MHz signal is typically comprised of 16 transponder
signals of 24 MHz bandwidth each with a guard band in
between each transponder signal. Other transponder band-
widths are used such as 36 MHz, 54 MHz with a single
channel or shared by two TV signals, and 43 MHz.

A problem with the conventional approach to connecting
an outdoor unit to IRDs is that multiple cables are required
to be run from the outdoor unit: one cable for each room
where an IRD is located. When a new IRD is added another
cable must be installed. In an application using a media
server, a central processor for all video signals, multiple
cables are needed to route signals from the ODU to the
server.

FIG. 4 shows a representative spectrum of the signal
output by an LLNB. In a conventional satellite ODU this
signal is routed through a cross point switch to one of the
IRDs. Note that all transponder channels in the signal are
from a single LNB and from the same polarization satellite
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signal. The cross point switch allows any of the cables
connected from the ODU to the IRDs to be switched to any
of the LNBs. A dedicated cable for each [IRI) is needed
because in general cach IRD is not using the same LNB and
polarization at the same time. A server requires access to
several LNB signals simultaneously, thus requiring several
cables.

U.S. Pat. No. 6,134,419, incorporated herein by reference,
by Williams assigned to Hughes Electronics, addresses part
of the problem. The Williams patent recognizes that the
bandwidth of the signal from each of the two polarizations
is too broad to be transmitted over standard RG-6 or RG-59
cable, panticularly when combined with the cable CATV
signal. Williams addresses this problem using a transmodu-
lator, by demodulating and remodulating to a different
modulation scheme the RIICP and LHCP signals using a
tuner, decoder, packetizer, cable encoder, and up converter
for each of 32 transponder channels. The transmodulator
outputs a signal with a higher-level modulation scheme to
reduce the bandwidth occupied by the satellite signals. In the
example provided, the QPSK signals from the LNBs are
transmodulated to 128-QAM, reducing the bandwidth from
1000 MHz to 192 MHz. At the set top box (STB) the 128
QAM signal is demodulated and processed to produce an
NTSC analog video signal sent to a television set.

One problem with the Williams approach is the circuit
complexity due to the 32 tuner paths required in the trans-
modulator. For an increase in the number of satellite signals,
this problem becomes more pronounced. Williams discloses
modulation using 128-QAM, which requires a higher signal
to noise ratio (SNR) than QPSK and is it more susceptible
to impairment from multipath present in a cable environ-
ment.

U.S. Pat. No. 5,959,592 incorporated herein by reference,

5 by Petruzzelli addresses combining both the left hand cir-

cular polarized (LHCP) and right hand circular polarized
(RHCP) signals into one signal that is transmitted from the
ODU. In the disclosed band stacking approach, the output of
two low noise amplifiers (LNAs), each 500 MHz wide, are
frequency translated to different IF frequencies and summed
into a signal with a bandwidth of more than 1000 MHz. In
one example disclosed, the different IF bands are 950 to
1450 MHz and 1550 to 2050 MHz. The problem with this
approach is that the resulting bandwidth is very wide and
becomes impractical when the number of LNB signals
increases because each LNB output requires 500 MHz of
bandwidth on the cable.

Satellite systems are described generally in G. E. Lewis,
“Communication Services via Satellite” Butterworth-Heine-
mann Ltd. 1992.

SUMMARY OF THE INVENTION

A channel selecting and combining solution is used in the

5 outdoor unit where one or more transponder channels are

selected from each LNB output. The transponder channel or
channels needed from each LNB are selected by a filter.
Each selected transponder signal may be translated to a new
channel frequency. The selected transponder channels are
combined to form a composite signal. All of the sclected,
translated, and combined transponder channels are transmit-
ted over a single cable to a gateway unit that extracts the
channels to distribute to the IRDs. The gateway can fre-
quency translate each transponder channel to its original
frequency. Alternatively, the IRDs connect directly from the
cable or through a splitter and tune the desired transponder
channels. A channel translation mapping table is used to
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coordinate the channel assignment between the original
channels and new channels. In another altemative embodi-
ment, the gateway transmits the video information over a
digital data network.

LNB outputs can be sampled by a broadband A/D con-
verter and filtered with a digital filter to select a transponder
channel. Alternatively, a tuner can select a transponder
channel. The selecting process extracts from the wide band
LNB output a narrow band transponder channel.

Each IRD communicates the channels it needs to receive,
directly or indirectly, to the signal selector. This information
is used to select the transponder channel to combine in the
signal selector output signal, the ODU downlink. New IRD
designs can incorporate a signaling channel that uses unoc-

cupied regions of the frequency spectrum of the cable, or a !

wireless communication link, to communicate the channel
information. To provide compatibility with existing IRDs,
the channel information can be communicated by an IR or
RF anxiliary channel to the gateway or outdoor unit.

Many newer homes have coaxial cable installed that runs
to a central location. In the present invention a gateway is
located at the central location that receives the combined
signal from the outdoor unit and distributes the signals to the
IRDs. An IRD requests a channel through an IR or RF signal
communicated to the gateway. The RF communication can
be in the cable connecting the IRD to the gateway or a wired
or wireless signal.

The present invention requires only cne cable wire to be
routed from the cutdoor vnit to inside the building or to a
gateway. Additional IRDs can be added without any instal-
lation effort needed on the outdoor unit. In certain configu-
rations the invention eliminates the cross point switch.

The present invention can be used along with other
signals transmitted on the distribution cable. The combined
transponder signal can occupy a predetermined region of the
frequency spectrum while another service, such as CATV
can occupy a different region. Another example of shared
use of the cable is along with a single or band stacked
satellite signal. In this example, frequencies such as
950-1450 and 1550~2050 are used by a conventional sat-
ellite system, and frequencies outside and between these
frequency bands are occupied with a combined transponder
signal according to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 Shows a prior art configuration of a satellite TV
installation.

FIG. 2 shows a satellite TV installation according to the
present invention.

FIG. 3 shows a block diagram of a selector and combiner
according to the present invention.

FIG. 4 Shows a diagram of the frequency spectrum of
individual LNB output signals according to the prior art.

FIG. § shows a diagram of the frequency spectrum of
individual LNB output signals and the frequency spectrum
of the composite RF signal comprising selected transponder
signals in accordance with the present invention.

FIG. 6 shows an embodiment of the present invention
wherein the sampled data is distributed digitally to channel
selector filters.

FIG. 7 shows an embodiment of the present invention
wherein the selected channel data is distributed digitally to
the up converters.

FIG. 8 shows an embodiment of the present invention
wherein the each LNB has a dedicated selector and up
converter.
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FIG. 9 shows an embodiment of the present invention
wherein tuners and up converter are used to select and
combine transponder channels.

FIG. 10 shows an embodiment wherein selected channel
are processed by an MPEG transport stream demuitiplexer
and combined as data packets for digital LAN transmission.

FIG. 11 shows a satellite TV installation according to the
present invention providing compatibility with existing
installed STBs and new STBs and using a server/gateway.

FIG. 12 shows details of an outdoor unit providing
compatibility with new and existing STBs.

FIG. 13 shows the frequency spectrum of signals at
various points in the signal processing.

FIG. 14 shows the frequency spectrum of signals in
another embodiment of the invention using base band pro-
cessing,.

FIG. 15 shows the frequency spectrum of signals filtered
and combined with excess bandwidth.

FIG. 16 shows the frequency spectrum of conventional
LNB signals combined with selected transponder channels
in accordance with the present invention.

FIG. 17 shows one example of a frequency translator and
filter.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 2, a satellite TV installation according
to the present invention is shown. Signal selector 250, part
of satellite outdoor unit 210, extracts the needed transponder
channels from each of the LNB outputs and combines the
channels into one composite signal transmitted on cable 220.
Gateway 230 receives the signals and provides distribution
to the IRDs located in the building. Controller 255 is
responsible for communicating channel map, control, and
status information with gateway 230 and IRDs 240. Con-
troller 255 also tunes filters and local oscillators in the signal
selector and maintains the channel map specifying the
assigned frequency slots for transponder channels. Altema-
tively, the channel map can be maintained by gateway 230.

Gateway 230 can be a simple power splitter/summer
allowing the IRDs to connect directly to the cable. Gateway
230 would be located inside the home in a convenient
location that allows connection to the IRDs 240. Gateway
230 is designed to pass signaling from IRDs 240 to ODU
210 that contains the channel selection information.

Each LNB output signal is applied to a signal selector that
extracts zero, one, or more transponder channels to be
combined into a compositc signal. :

Refer to FIG. 3. In an embodiment of the present inven-
tion, a quadrature down converter is used to produce I and
Q analog signals. The down converter is comprised of a local
oscillator 382, phase splitter 384 to produce an in-phase and
quadrature-phase LO, two mixers 310, and two filters 320.
The filters 320 reject the undesired mixing products. The 1
and Q signals are sampled by high-speed broadband A/D
converters 330 to crcatc 1 and Q digital samples. The
samples are N bits wide, where N is selected to limit the
degradation to the signal to an acceptable level. The entire
500 MHz band is digitized by this operation. All further
digital processing is done using complex operations applied
to the T and Q digital samples. The sample rate is 500 MHz
or higher.

The resolution of the A/D converters is in the range of 4
10 12 bits. To sample and reproduce a QPSK signal 6 to 8 bits
would be adequate. More bandwidth efficient modulation



US 7,130,576 Bl

5

such as 8PSK would require more bits of resolution. The
selection of resolution is based on considering power con-
sumption, SNR; and cost.

A coherent LO generated by carrier tracking is not needed
since the sampled data is not decoded in the ODU. An
unknown carrier offset is present between the LO and the
carricr of the received signal. A small additional carrier
offset is introduced by the down conversion process but will
be removed in the carrier recovery operation in the IRD. It
is desirable that the LO carrier noise be low enough to be
tracked out by the carrier loop in the IRD.

Digital filtering 340 is used to select one or more of the
transponder output signals. The digital filter may operate by
applying a band pass filter transfer function to the broadband
signal to isolate a single transponder channel. The filter uses
known digital architectures such as finite impulse response
(FIR) or infinite impulse response (1IR). The filter is tuned
by programming a set of filter cocfficients to select a specific
pass band. Frequency domain filter can also be employed
using FFT or DFT architectures. Other filtering techniques
include polyphase filter structure. These filtering techniques
are well known in the digital signal processing field. Ref-
erences covering digital filtering include Thomas J. Cavicchi
“Digital Signal Processing” John Wiley & Sons, 2000;
Sanjit K. Mitra, “Digital Signal processing, a Computer
Based Approach” McGraw-Hill, 2001; Proakis and Mano-
lakis, “Introduction to Digital Signal Processing”, Mac-
millan Publishing, 1988; DSP aud applications, Analog
Devices.

Referring again to FIG. 3, the selected transponder chan-
nel is then frequency translated to a new carrier frequency.
The selected and frequency translated digital signal is con-
verted to an analog signal using a D/A converter for the I and
Q components. One approach is to convert the digitally
filtered signal to the analog domain using a D/A converter
350, then using a quadrature modulator with mixers 360,
phase splitter 388, LO 386, and summer 380. Alternatively,
this can be done by a digital mixing operation where a
rotating phasor is multiplied by the data samples to translate
their frequency, then converting the frequency shifted digital
signal to an analog signal with a D/A.

LO 386 is variable to allow the selected channel to be
frequency translated to any of the channels available in the
band. Alternatively, the LO can be fixed at different a
frequency for each of the channel selectors.

Alternatively, a single transponder channel can be
sclected by translating the spectrum down in frequency to
place the selected channel at base band then applying a low
pass filter transfer function to isolate a single channel. The
translation can be done by a digital mixing operation
wherein the sample data is multiplied by a data sequence
representing a carrier frequency. A post-mixing filter rejects
the undesired mixing terms.

FIG. 14 shows the frequency spectrum of the signal as it
is processed. The original spectrum 1 is frequency translated
to locate the selected transponder channel at base band, as
shown in spectrum 2. A low pass filter then passes one
transponder channel and removes signal information from
the other transponder channels, shown in spectrum 3. This
signal is then converted to an analog signal, mixed to a new
frequency, and summed with other channels in the analog
domain.

One summer input is provided for each signal selectors.
This is a broadband signal comprising up to 16 or 32
channels. Altematively, a summer combines the analog I and
Q signals from all the signal selectors.
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Two basic approaches to combining are possible. One
approach is to combine digitally filtered signals in the digital
domain. This can be achieved with all filtered transponder
channels to be combined presented at a sample rate equal to
the composite output rate. The other approach is to combine
the selected signals in the analog domain. This leads to two
possible approaches to filtering. One is to implement filters
with the same input and output sample rate. The other
approach is to filter with an output sample rate that differs
from the input sample rate.

An example of a digital combining embodiment, a 500
msps broadband sampling of the LNB output could be
filtered to produce a 500 msps output stream representing
one or more transponder channels. Each transponder chan-
nel may be frequency translated to the desired new carrier
frequency, then filtered to produce a single transponder
signal that can be combined with other similarly selected
transponder channels.

FIG. 13 shows the frequency spectrum of a sample stream
as it is processed. The original spectrum 1 is frequency
translated to locate the selected transponder channel at the
desired frequency, as shown in spectrum 2. A band pass filter
then passes one transponder channel and removes signal
information from the other transponders channels, shown in
spectrum 3. This filtering operation selects one transponder.
In this example transponder channel B is selected. The
sample stream for the selected channel is added to the
sample stream from other filtering sections, represented in
spectrum 4, to produce a composite sample stream in
spectrum 5. Other selected channels are represented by
channels labeled X.

FIG. 17 shows a block diagram of the processing elements
to perform these steps. Local oscillator (LO) 1710 feeds
mixer 1720 and is then band pass filtered by filter. LO is
variable to allow the selected channel to be frequency
translated to any of the channels available in the band. Filter
1730 has a programmable pass band frequency, tuned by
loading different filter coefficients. Summer 1740 adds the
sample stream to other sample streams. Several transponder
channels are selected, each requiring onc input to an adder.
One embodiment uses a two input adder for each filter
channel to implement a pipeline adder. The time delay
introduced by a pipeline adder does not present a problem to
the system because the receivers are each demodulating one
transponder and the relative time delay is not apparent.

The frequency translation can occur either before or after
the filtering operation. An advantage to translating first
followed by filtering is that the filter removes the unwanted
mixing terms generated. In either case, a rotating phasor is
multiplicd by the data samples to translate their frequency.

An example of an analog-combining embodiment, the
digital filters may have an output sample rate that differs
from the input sample rate. This can be inherent in the
filtering operation or result from a down sampling done after

5 filtering. Down sampling after the selecting filter is possible

because the single channel the bandwidth is narrower than
the A/D output and fewer samples are needed to represent
the signal.

The spectrum is placed at the desired RF frequency by
choosing the LO frequency driving the up converters. One
example would be 950 to 1450 MHz, a standard IF fre-
quency for DBS systems. This frequency band is compatible
with standard set top box (STB) hardware. Other IF fre-
quencies could be used. Using this technique, standard STB
hardware can receive the new composite signal and demodu-
late and decode the video and audio signals. Specific TV
channels are located at new transponder frequencies. A
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mapping table allows the IRD/STB to tune to the correct
transponder channel. The bandwidth of the spectrum can be
500 MHz for a 16-transponder system, 1000 MHz for a
32-transponder system, or other bandwidths according to the
number of transponder channels present on the cable. If the
system uses band stacking, the A/D converter can directly
sample the 1000 MHz IF signal, with or without a frequency
translation, or the two [.NB polarizations can be separated
into two 500 MHz signals each digitized with separate A/D
converters.

Altematively, the IF signal from the LNB can be directly
band pass sampled by a single A/D converter. The IF signal
can be frequency translated to a different IF frequency
before band pass sampling. Band pass sampling requires a
higher speed A/D converter than base band sampling, but
only a single A/D.

One pair of A/D converters is provided for each LNB
output. Alternatively, the LNB output can be band pass
sampled using a single A/D converter. At a given point in
time some LNB outputs may not be accessed by a user. If no
transponder channel is selected from a particular LNB
output, the A/D converters associated with that LNB output
may be switched off to reduce power consumption and heat
generation, or reallocated to process another LNB output.

The A/D digitizes the entire LNB output signal; therefore
all transponder channels are available in the sampled data.
More than one transponder channel may be selected from
the A/D data to be combined in the composite signal. When
all A/D are powered up any combination of transponder
channels from any LNB output can be combined into the
composite signal for distribution to the gateway and STBs.

FIG. § shows a frequency specttum of the composite
signal. Each of the available channels can be occupied with
any transponder channel of any polarization from any LNB.
One or more channels are used by each active IRD con-
nected to the system. The number of transponder channels in
the composite signal can be from as few as 2 to as many as
32, depending on the number of simultaneous channels
needed in the system.

In general, the sclecting and combining process will result
in transponder channels located at different frequencies than
where originally found. A translation table maps original
channel locations on the selector input to new channel
locations on the selector output. This map created and
maintained by a controller located in the ODU or the
gateway and is communicated to the IRDs or other devices
in the network.

The channel selector performs a frequency selective fil-
tering operation to select the desired transponder frequency.
The transition band of this filter is steep, passing the selected
transponder channel and rejecting adjacent transponder
channels. The transition region available is derived from the
guard band between channels. This can be as small a few
Mega-Hertz. If the LNB carrier offset is large, a shift in the
spectrum will result in the selecting filter cutting off part of
the desired spectrum and passing part of an adjacent chan-
nel. For this reason a carrier offset estimate is desirable.
Since all transponder channels from a given LNB will have
approximately the same offset, it is only necessary to moni-
tor one transponder channcl from each LNB to determine the
offset for all channels. Any of several know techniques for
estimating the carrier offset may be employed. One example
is two use two filters each approximately half the transpon-
der bandwidth. By measuring the ratio of power from each
filter output, an cstimate of the carrier offset can be deter-
mined. Once the carrier offset is estimated, the sampled
signal can be multiplied by a rotating phasor value to
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digitally shift the spectrum back to the nominal position.
Alternatively, this frequency offset correction can be done in
the analog domain, or a combination of digital and analog
approaches.

Another approach to addressing the unknown carrier
offset in the LNB is to use a wider filter to select transponder
channels, wherein the bandwidth of the filter passes the
selected transponder and pan of the adjacent spectrum. [n
this way, if the transponder signal is not centered in the filter
bandwidth the band edges will not be attenuated by the filter
roll off. This excess bandwidth will allow some energy from
the neighboring transponder signals. A wider channel sepa-
ration is needed on the combined signal, for example the
selected transponders can be spaced twice the conventional
spacing. This approach makes less efficient use of the cable
spectrum but simplifies the hardware implementation by
reducing the requirement of or eliminating the carrier offset
correction. Additionally, a less steep filter roll off is possible.

FIG. 15 shows the signal spectrum as it is processed.
Spectrum 1 is a representative original spectrum. Spectrum
2 shows the filter pass band characteristic, which is wider
than one transponder channel. Spectrum 3 is the result of
filtering one transponder channel. Spectrum 4 is a composite
of several transponder channels. A region between the
selected channels is unused. The exact shape of the unused
spectrum will be dependent on the filter roll-off character-
istics, but is not significant. The objective is to pass the
selected transponder signal without distortion.

The approach of using a filter with excess bandwidth
technique is also useful for implementing the invention
using an analog approach. A filter with a stop band substan-
tially wider than the transponder channe} allow using filters
with more gradual transition band, and is therefore simpler
to implement. The excess bandwidth can range from less
than 5% to 100% wider than the transponder bandwidth.

FIG. 6 shows a variation of the present invention that uses
a cross point switch or shared bus 640 to distribute data from
the A/Ds to the channel selecting filters. The cross point
switch, also called crossbar switch, allows any signal input
to be passed to any output. It can take the form of a data
selector or multiplexer. Implemented as a shared bus, data
sinks receive signals from data source using a time-multi-
plexed bus. Either a cross point switch or a shared bus can
be unidirectional or bidirectional. The cross point principle
applies to digital signals and analog signals. LNB outputs
are quadrature down converted 620 and sampled by dual
A/D converters 630. The parallel data is routed through
cross point switch 640 so that any filter has access to any
A/D data. Filter/selector 650 selects the desired transponder
channel that is then up converted by quadrature modulator
660. All selected channels are combined in summer 670.

FIG. 7 shows a variation where the cross point switch 740
is located after the selecting filter 720. In this configuration
the selecting filter 720 may also include a down sampler to
reducc the bus traffic bandwidth in the cross point switch
740. Down sampling is possible because after selecting a
single desired channel the bandwidth is narrower and fewer
samples are needed to represent the signal. One or more
selecting filters 720 may be connected to the output of each
A/D, each filter 720 selecting one transponder channel.

FIG. 8 shows a configuration wherein each LNB has a
dedicated selecting filter and up converter. The selecting
filter may digitally select multiple channels from the broad-
band A/I) data to drive the up converter and DAC.

FIG. 9 shows another alternative where analog tuners 930
select desired transponder channels that are up converted by
up converter 940. All signals are combined by summer 950
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to drive the signal cable 970 from the ODU. A multiport
switch 920 allows any tuner to connect to any LNB output.
The number of signal selecting paths comprising tuner 930
and up converter 940 is sclected based on the maximum
number of simultaneous users. A multiple-tuner personal
video recorder would use more than one signal. Controller
960 receives channel select information either from the
cable or a separate data channel such as infrared (IR) or
wireless RF link or other source. Channel select information
from the controller 960 programs the tuner 930 and up
converter 940 LO. Channel select information can come to
the controller over a wireless remote control signal or using
signaling sent over the cable.

Up converters 940 can operate at a fixed LO frequency
with one up converter 940 being assigned to each user
connected on the cable. The various LO frequencies are
unique. Alternatively, the down conversion process of each
tuner 930 can be set to down convent directly to a prede-
termined IF frequency which is unique for each selected
signal, thereby eliminating a separate up converter. A sim-
plified IRD can be used with this approach wherein the IRD
needs only tune to a single selectable IF frequency. The
tuning range is narrower than a convention 500 MHz tuner
and the channel selection is limited to as few as four choices
compared to up to 16 or more in a convention IRD tuner.

FIG. 10 shows another alternative where signal selector
1010 selects a transponder channel. MPEG transport stream
demultiplexer 1020 extracts a specific video program that is
combined by data combiner 1030. Several MPEG streams
are multiplexed as needed, and packets are formatted for
transmission on a digital network. A digital LAN 1040
connects directly to the ODU. Channel information is com-
municated to the ODU through the LAN.

FIG. 11 shows another alternative used where new STBs
are used with existing STBs. ODU 1110 supplies a signal to
each of the connected cables according to the type of STB
attached to the cable. Existing legacy STBs 1120 are sup-
plied with an IF signal as in a conventional system, and the
STBs 1120 will tune to a single transponder channel. New
STBs 1140 will be supplied with a composite signal accord-
ing to the present invention comprising all the transponder
channels that are selected; the new STB 1140 will tune and
decode the requested channel.

A new STB 1140 can be installed in place of an existing
STB 1130 by simply connecting the new STB 1140 to the
cable in place of the existing STB 1130. More than one new
STB 1140 can be installed by using a signal splitter 1150 to
provide a signal to multiple STBs. New STBs use a signal-
ing system for selecting transponder channels that passes
through the splitter to the ODU. Existing STBs will each
have a dedicated connection to the ODU, as provided in the
original installation. This is required because existing STBs
use voltages or other control means to select LNB outputs
that do not support multiple S1Bs on a single cable.

Also in FIG. 11, server/gateway 1160 reccives the com-
posite transponder signal, decodes specific programs, and
distributes the program information in packetized MPEG
over a digital local area network (LAN) 1170 to STBs 1180.
Ethernet or other LAN technology is suitable for this func-
tion.

A new STB operating in accordance with the present
invention is provided with a means of communication with
the signal selector and combiner in the ODU. At power up
or at periodic intervals the ODU or the STB initiates
communication over the attached cable. This communica-
tion can be an in band or out of band signal. The ODU polls
the STBs connected to determine if the STB is a conven-
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tional STB or new design STB. Because conventional STBs
will not respond to the polling request, the absence of
response is an indication of a conventional STB. A new STB
will respond to the polling request and establish communi-
cation with the ODU.

The means of communication on the cable can be a
TDMA frame structure with slots assigned to each STB, a
frequency division multiplex (FDM) approach with unique
frequencies assigned to each STB, or any other known
technique for two-way communication by multiple devices
over a signal channel. An extension of DiSEqC protocol
commonly used for satellite dish control can be used for this
communication. DISEqC uses a gated 22 kHz carrier to
communicate binary data and can be adapted for use to
transfer data needed. The data rates are low for this com-
munication path. Device configuration, channel mapping,
and channel requests are among the types of data commu-
nicated between the ODU and STB.

Referring to FIG. 12, signal selector and combiner 1220
taps the signals output from each LNB to provide the
transponder selection function. Switch 1220 is under control
of the signal selector and combiner 1210. Switch 1220 will
be actuated to supply either a conventional signal from
multiport switch 1260 or the composite transponder signal
from signal selector and combiner 1210. Switch 1220 can be
a solid-state device or electromechanical relay.

Referring to FIG. 16, another application of the present
invention is to provide selected transponder signals along
with other services transmitted on the same cable wiring.
The selected transponder signals can be transmitted in
unoccupied regions of the cable, such as above, below, or
between broadband satellite signals. The number of tran-
sponder channels transmitted can be adapted to the available
spectrum. In one example, 950 MHz to 1450 MHz is used
by one conventional LNB output signal; 1550 MHz to 2050
MHz is used by another conventional LNB output, leaving
1450 MHz to 1550 MHz available. One or more selected
transponder channels from any LNB can be inserted into this
region. Suitable guard bands need to be provided to prevent
interference, for example 3 transponder channcls at 31.25
MHz spacing uses 93.75 MHz. Another example of this
application is to combine a standard CATV signal occupying
50 to 750 MHz with selected satellite transponder channels
that are combined and transmitted at frequencies above the
CATV band.

Using the present invention, any number of transponder
channels can be selected and combined. Conventional IRD
tuners are designed to tune channels anywhere in a 500 MHz
or 1000 MHz range, requiring a wide tuning range for the
front-cnd filter and LO. In an application wherc few chan-
nels are needed, the tuner range can be narrower, thus
simplifying the design and lower cost. For example, a
residential installation may typically have four television
sets, some tuning only one channel at a time; others tune two
channels in the case of picture in picture (PIP) or personal
video recorder (PVR). This application would require 4 to 8
channels be distributed in the house simultaneously. A tuner
would be required to tune over a 125 MHz to 250 MHz
range.

Several variations in architecture are possible using the
present invention. At each stage in the signal path, altema-
tives are available for implementation. Specific functions
can be implemented in the analog domain or digital domain.
Dedicated resources can be provided for each possible
connection, or a pool of resources can be used. Dedicated
resources insure that the peak demand can be satisfied
unconditionally, but leads to unused capacity. Pooling
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enables a trunking efficiency to be realized and exploits
statistical properties of usage to address most requirements.

A pool of A/D converters that can accept a signal from any
LNB output through an RF crossbar switch. The number of
simultaneous LNB signals that can be processed is limited to
the number of A/D converters provided. Altematively, dedi-
cated A/D converters, one connected to each LNB output
allows all .LNBs 10 be processed if needed.

A pool of filter/selectors connected 1o a common bus, the
pool size dictating the number of simultaneous transponder
channels that can be selected. Altematively, a predetermined
number of filters can be attached to each A/D converter.

The filters/selectors can be grouped with each LNB orcan
be a common resource available to process any signal from
any LNB. This choice trades off circuit complexity of
implementing more filters with circuit complexity of routing
LLNB outputs through a crossbar switch.

Each of the operations of mixing, filtering, and combining
can be done as an analog operation or digital operation.

Partitioning of functions can take a number of forms. The
circuitry can be implemented in a monolithic integrated
circuit (IC), a hybrid, discrete components, or a combination
of technologies.

Another application of the present invention is to simplify
upgrades to an existing system. A dual tuner STB that
enables viewing and recording of two different channels
requires two input cables to allow any combination of LNB
signals to be received. A single cable input would be limited
to viewing and recording two channels from the same LNB
output. When the upgrade is performed, the installation of an
additional cable is difficult. By selecting and combining the
desired channels at the ODU a single cable can be used to
transmit all channels. A re-map of channel locations occurs.
A conventional dual tuner STB can be used with this
approach by providing a splitter at the input to the STB that
supplies the composite signal to both cable inputs. A soft-
ware upgrade to the STB may be needed to support the
channel re-mapping.

Other implementations for signal processing include: No
cross point switch, digitize, digital filter select, frequency
translate, RF combine; cross point switch, analog tuner
select, frequency translate, RF combine; digitize, digital
filter select, digital network combine; digitize, digital filter
select, decode, MPEG stream over a network; digitize,
digital filter select, decode, MPEG to analog, restack chan-
nels, RF combine. One skilled in the art will recognize that
many variations are possible to implement the present
invention of selecting signals and combining onto a signal
cable.

Another property of the present invention is that the
process of digitizing, selecting, and combining is modula-
tion independent. Either a digital or analog selecting and
combining approach can be designed to process any form of
phase/amplitude modulation. Although the dominant modu-
lation type in direct broadcast satellite systems is QPSK,
alternatively BPSK, 8-PSK or multi-level QAM and PSK
signals can be distributed in the same way.

What is claimed is:

1. A signal distribution system for distributing a plurality
of low noise amplifier and block converter (LNB) signals
from a satellite outdoor unit (ODU) over a coaxial cable to
an integrated receiver decoder (IRD) comprising:

a signal selector that receives a plurality of broadbhand
LNB signals comprising a plurality of transponder
signals, the signal selector is responsive to transponder
select information transmitted by an IRD and selects a
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plurality of transponder signals from at least one broad-
band LNB signal based on the transponder select
information;

a frequency translator coupled to the signal selector that
is capable of shifting the selected transponder signals to
new carrier frequencies to produce RF signals; and

a signal combiner coupled to at least one frequency
translator capable of combining at least two RF signals
to produce a composite signal;

wherein the modulation of the composite signal is the
same as the modulation of the broadband LNB signals
and wherein the composite signal is transmitted on the
coaxial cable;

whereby the composite signal is transmitted to the IRD.

2. The signal distribution system of claim 1 further
comprising a plurality of IRDs and wherein the composite
signal is transmitted on a single cable connected to the ODU
and all IRDs reccive channels extracted from the composite
signal.

3. The signal distribution system of claim 1 wherein the
signal selector comprises an analog to digital converter and
a digital filter.

4. The signal distribution system of claim 1 wherein the
signal selector comprises a tuner.

5. The signal distribution system of claim 1 further
comprising an integrated receiver decoder (IRD) connected
to the coaxial cable with a plurality of tuners within the IRD,
wherein each tuner within the IRD receives the composite
signal and each tuner uses ar least one transponder signal.-

6. The signal distribution system of claim 1 wherein
transponder select information is transmitted over the same
cable as the composite signal.

7. The signal distribution system of claim 1 wherein
transponder select information is transmitted over a wireless
link.

8. A signal distribution system for distributing signals
comprising a plurality of channels from a plurality of
sources between a first unit and a second unit over a
communication medium comprising:

means in the first unit responsive to information trans-
mitted by the second unit for extracting selected chan-
nels from each of the plurality of sources and combin-
ing the selected channels into a composite signal
without demodulating channels and without changing
the modulation of the channels and transmitting the
composite signal over the medium; and

means in the second unit for receiving the composite
signal and demodulating and decoding at least one
channel; and

means in the first unit and second units for bi-directionally
communicating control information between the sec-
ond unit and the first unit.

9. The signal distribution system of claim 8 wherein the
control information comprises channel selection requests
originating from the second unit and the control information
comprises channel mapping information originating from
the first unit.

10. The signal distribution system of claim 8, further
comprising 2 means in the first unit for carrier offset cor-
rection.

11. The signal distribution system of claim 8 wherein the
first unit is a satellite outdoor unit and the second unit is a
satellite integrated receiver decoder unit.

12. The signal distribution system of claim 11 wherein the
communication medium consists of a single coaxial cable
connected to the satellite outdoor unit.
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13. The signal distribution system of claim 12 wherein the
means for communicating uses the same communication
medium as the composite signal.

14. A method of communicating a plurality of transponder
signals from a satellite outdoor unit (ODU) that receives a
plurality of satellite broadband signals to an integrated
receiver decoder (IRD) over a single cable connected to the
ODU, the method comprising the steps of:

communicating a transponder request signal to the ODU

from the IRD;

in the ODU, selecting a plurality of transponder signals

extracted from the received satellite broadband signals,
wherein the selecting is responsive to the transponder
request signals;

combining selected transponder signals into a composite

signal;

transmitting the composite signal over the single cable

from the ODU to the IRDs, wherein the modulation of
the transponder signal is not altered by the steps of
selecting, combining, and transmitting.

15. The method of claim 14 wherein the step of selecting
a transponder signal comprises the step of: filtering a tran-
sponder signal with a band pass filter having a bandwidth
ranging from 5% to 100% wider than the bandwidth of the
transponder signal.

16. The method of claim 14 wherein the step of combining
comprises frequency translating the selected transponder
channels to a variable frequency before combining.
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17. The method of claim 15 further comprising frequency
translating the selected transponder channels to a predeter-
mined frequency before combining.

18. The method of claim 14 further comprising the step of
splitting the composite signal inside a home and distributing
to a plurality of IRDs.

19. The method of claim 14 wherein the transponder
request signal is transmitted over the cable from an IRD and
all IRDs receive the same composite signal.

20. The method of claim 14 wherein the transponder
request signal is transmitted over a wireless link to the ODU.

21. The method of claim 14 further comprising the steps
of:

frequency translating the selected transponder channels to

a variable frequency before combining; and

splitting the composite signal inside a home and distrib-

uting to a plurality of IRDs.

22. The method of claim 21 wherein the transponder
request signal is transmitted over the cable from an IRD.

23. The method of claim 21 wherein the transponder
request signal is transmitted over a wireless link to the ODU.
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Appendix A

Summary of the Prosecution History of United States Patent No. 7,130,576 Patent

1. Original Application

United States Patent No. 7,130,576 (the "'576 patent") was applied for on November 11,
2002, under application Serial Number 10/289/011. The application claimed priority to
application 60/345,965 (filed November 7, 2001) and listed Itzhak Gurantz, Ladd E1 Wardani,
and Michael Landry as inventors. The application also listed twenty-three (23) claims, three of
which were independent — Claims 1, 8, and 14. These independent claims claimed:
1. A signal distribution system for distributing a plurality of signals over a communication
channel to a receiver comprising: a signal selector that receives a plurality of wideband signals
comprising a plurality of narrowband signals and selects at least one narrowband signal from at
least one wideband signal; a frequency translator coupled to the signal selector that is capable of
shifting the selected narrowband signal to a predetermined carrier frequency to produce an RF
signal; and a signal combiner coupled to at least one frequency translator capable of combining
at least two RF signals to produce a composite signal; whereby the composite signal is
transmitted to the receiver.
8. A signal distribution system for distributing signals comprising a plurality of channels
from a plurality of sources between a first unit and a second unit over a communication medium
comprising: means in the first unit for selecting channels from a plurality of sources and
combining the selected channels into a composite signal and transmitting the composite signal
over the medium; and means in the second unit for receiving the composite signal; and means in
the first and second units for bi-directionally communicating control information between both

units.
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14. A method of communicating a plurality of transponder signals from a satellite outdoor
unit (ODU) to integrated receiver decoders (IRDs) over a single cable connected to the ODU, the
method comprising the steps of: communicating a transponder request signal to the ODU; in the
ODU, selecting a transponder signal responsive to the transponder request signal; combining
selected transponder signals into a composite signal; transmitting the composite signal over the
single cable from the ODU to IRDs.

2. First Office Action and Response to First Office Action

On April 26, 2005, the Examiner rejected all twenty three claims. Claims 1-9 and 11-23
were rejected as anticipated under 35 U.S.C. 102(e) by Williams [US 6,493,873] and claim 10
was rejected as obvious under-35 U.S.C. 103(a) over Williams in view of Seo [US 6,437,837].

On August 9, 2005, the patentee responded to this office action. The patentee
distinguished itself from Williams on the grounds that the claimed invention does not
transmodulate and all decoding of the tranponder signals occurs in the IRDs.

The patentee argued that these changes rendered the invention patentable. "An important
distinction between applicant's invention and the Williams reference is that Williams uses
transmodulation where the applicant's invention does not transmodulate, but instead applicant's
invention selects transponder channels and combines the selected transponder signals using the
original modulation of the transmission from the satellite. ... Because applicant's invention
selects and combines the original satellite signal without demodulation and without altering the
modulation, the extra steps in Williams of decoding and re-encoding in the selector and
combiner is avoided." Furthermore, "[t]he applicant's invention allows the use of the standard
satellite intermediate-frequency (IF) frequency band for distribution from the ODU to the IRD

and standard IRD hardware that is designed to accept QPSK modulated transponder signals. ...
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According to the claims presented, decoding of transponder signals is not performed in the signal
selector and combiner. Decoding of the transponder is signals is performed only in the IRDs."
Furthermore, "[t]he broadband and reduced-in-bandwidth in Williams pertain to the
signal bandwidth before and after transmodulation. There is no transmodulation in applicant's
invention. A transponder signal in applicant's invention is selected and combined without

altering the modulation.”

In response to the rejections under 35 U.S.C. 102(e), and to clarify the differences
between the claimed invention and the Williams reference, the patentee amended Claims 1, 8,
14,15, and 17. These claim 1 was amended as follows:

1. A signal distribution system for distributing a plurality of low noise amplifier and block

(LNB) signals over a communication channel to a receiver comprising: a signal selector that

receives a plurality of wideband broadband LNB signals comprising a plurality of rarrewband

transponder signals and selects at least one rarrewband transponder signal from at least one
wideband broadband signal; a frequency translator coupled to the signal selector that is capable
of shifting the selected narrowband transponder signal to a predetermined carrier frequency to
produce; an RF signal; and a signal combiner coupled to at least one frequency translator capable

of combining at least two RF signals to produce a composite signal; wherein the modulation of

the composite signal is the same as the modulation of the broadband LNB signals; whereby the

composite signal is transmitted to the receiver.
According to the patentee this amendment "clarify[ied] the distinction that the broadband
LNB signal [in Williams] is the full LNB output comprising many transponder channels; and

amended claim 1 uses the term transponder signal to clarify that the selected signal is a
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transponder signal, a subset of the full broadband LNB signal." The patentee also argued that
"claim 1 is further modified to clarify that the modulation of transponder channels is not changed

in the process of selecting and combining by including the limitation wherein the modulation of

the composite signal is the same as the modulation of the broadband LNB signals. This

continuity in the modulation is distinct from Williams where the modulation is changed to reduce
the bandwidth of the transponder signals." On these basis the patentee contended that the
claimed invention was patentable.

Claim 8 was amended to read:
8. A signal distribution system for distributing signals comprising a plurality of channels
from a plurality of sources between a first unit and a second unit over a communication medium
comprising: means in the first unit for selecting channels from a plurality of sources and

combining the selected channels into a composite signal without demodulating channels and

without changing the modulation of the channels and transmitting the composite signal over the

medium; and means in the second unit for receiving the composite signal and demodulating and

decoding at least one channel; and means in the first and second units for bi-directionally

communicating control information between both units.
According to the patentee this amendment "expressly recite[s] that the channel selection

combining is performed without demodulating channels and without changing the modulation of

the channels. Further, claim 8 has been amended to include the limitation that demodulating and

decoding at least one channel is performed in the second unit, not the first unit, as in Williams,

where selecting and combining is performed."

Claim 14 was amended to read:
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14. A method of communicating a plurality of transponder signals from a satellite outdoor
unit (ODU) to integrated receiver decoders (IRDs) over a single cable connected to the ODU, the
method comprising the steps of: communicating a transponder request signal to the ODU; in the
ODU, selecting a transponder signal responsive to the transponder request signal; combining
selected transponder signals into a composite signal; transmitting the composite signal over the

single cable from the ODU to IRDs, wherein the modulation of the transponder signal is not

altered by the steps of selecting, combining, and transmitting.

According to the patentee this rendered claim 14 patentable "to expressly recite that the

modulation of the transponder signal is not altered by the steps of selecting, combining, and

transmitting to clearly distinguish the claim from Williams. In Williams, the modulation is
changed by transmodulation from QPSK to QAM. This negative limitation is inherent in the
applicant's disclosure of the techniques for selecting, frequency, translating, for example using
digital or analog filters or tuners, which do not alter modulation. ... Selecting a transponder
signal in claim 14 is performed in the ODU, in contrast to Williams where selecting is done in
the transmodulator.”

Claim 15 was amended to read:
15.  The method of claim 14 wherein the step of selecting a transponder signal comprises the
step of: filtering a transponder signal with a band pass filter having a bandwidth substantially

ranging from 5% to 100% wider than the bandwidth of the transponder signal.

Thus, the claim was "amended to include the limitation of the selecting band pass filter

having a bandwidth ranging from 5% to 100% wider that the bandwidth of the transponder

signal[.] ... The bandpass filtering of Williams is 500 MHz wide and spans all the transponders

output from one polarization component of the LNB."
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And claim 17 was amended to depend from claim 14.
17.  The method of claim [[14]] 15 further comprising frequency translating the selected

transponder channels to a predetermined frequency before combining.

With regards to the rejection of claim 10 under 103(a), the patentee argued that "[t}he
carrier offset correction of the present invention is not performed in a television receiver, as
disclosed in Seo. The present invention employs carrier offset correction to properly filter the
selected signals and to avoid interference with adjacent channels, not co-channel interference as
in Seo[ ]. There is no suggestion or motivation to modify the teaching of Williams or Seo to
incorporate carrier offset correction because Williams teaches the full demodulation of the
received signal, which includes carrier recovery and removal as part of the demodulation
process. In Seo, there is no signal selecting and combining operation and no suggestion of
application of the teaching of Seo to signal selecting and combining.” It should be noted that the
U.S. Supreme Court just heard oral arguments on whether the suggestion or motivation argument
is proper grounds for determining that a claimed invention is patentable and a final decision on
this issue is expected by June 2007. [CITE TO KSR CASE]

3. Second Office Action and Response

The patentee's arguments were unpersuasive and, on October 27, 2005 the examiner
again rejected all 23 claims. Independent claims 1, 8, and 14 were rejected under 35 U.S.C.
102(e) as anticipated by Shah [US 6,441,797], as were dependant claims 2, 5, 9, 11-13, 16, and
17. Dependent claims 6 and 19 were also rejected under 102(e) as anticipated by Williams [US
6,493,873]. Furthermore, several dependant claims were rejected under 35 U.S.C. 103(a).

Dependant claim 3 was rejected under 103(a) as being unpatentable over Shah in view of
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Williams. Claim 4, 7, 10, and 21-23 were rejected over Williams. Claim 10 was rejected over
Shah in view of Seo [US 6,437,837]. And claim 15 was rejected over Shah in view of Lindell
fUS 2003/0008628].

In response to this Second Office Action, the patentee argued that the claimed invention
was patentable over Shaw because "the disclosure of Shaw teaches multiple cables running from
ODU to the IRDs; the IRDs select a full satellite/LNB signal to be transmitted in its
corresponding cable; and the IRD control of the multi-switch selects full satellite/LNB signals,
not individual transponder signals. The transponder combiner is fixed, the combined signal is a
fixed set of transponder channels received from two or more satellites, the combined signal does
not change in response to IRD select signals or commands.

"In the applicants' invention, a single cable can run from the selector and combiner,
which can be in the ODU, to the inside of the building. The signal is split inside the building
using a gateway or splitter device to distribute a composite signal to IRDs. The IRD commands
to the selector requests individual transponder signals from the satellite signals output by any one
of the LNBs. The signal selector selects the transponder signals requested from each IRD,
combines all fo the selected transponder signals into a composite signal, then transmits the
composite signal into the building and to the IRDs. Each IRD can receive the same composite
signal, sent preferably ovef a single cable, and tunes its requested transponder signal for
decoding and display on a television connected to the IRD. The composite signal changes based
on the collection of transponder select signals from each of the IRDs. In Shah, a different signal
1s sent to each IRD over a separate cable for each IRD. In Shah, the combined signal does not

change with the LNB select signals from each of the IRDs.
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The patentee further amended claims 1,2, 5-7, 8, 12, 14, 16 and 19. Claim 1 was
amended to read:
1. A signal distribution system for distributing a plurality of low noise amplifier and block

(LNB) signals from a satellite outdoor unit (ODU) over a eommunication-channel coaxial cable

to a-recerver an integrated receiver decoder (IRD) comprising: a signal selector that receives a

plurality of broadband LNB signals comprising a plurality of transponder signals, the signal

selector is responsive to transponder select information transmitted by an IRD and selects at-least

one a plurality of transponder signals from at least one broadband signal based on the

transponder select information; a frequency translator coupled to the signal selector that is

capable of shifting the selected transponder signals to a-predetermined new carrier
frequencies|[[y]] to produce [[an]] RF signals; and a signal combiner coupled to at least one
frequency translator capable of combining at least two RF signals to produce a composite signal;
wherein the modulation of the composite signal is the same as the modulation of the broadband

LNB signals and wherein the composite signal is transmitted on the coaxial cable; whereby the

composite signal is transmitted to the reeetver IRD.

According to the patentee this amendment "incorporate[s] the limitations that the signal
selector is responsive to transponder select information transmitted by an integrated receiver
decoder (IRD), that the selection is responsive to and based on the transponder select
information, that the frequency translation is to new frequencies, and that the composite signal is
transmitted on the coaxial cable. ... Shah does not teach a transponder selector or combiner
responsive to IRD commands." The patentee further argued that "in Shah, the frequency
translator is part of the LNB, whereas in the applicant's invention and claim, the frequency

translator operates on the signal output from the LNB[.]"
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Claim 2 was amended to read:

2. The signal distribution system of claim 1 further comprising a plurality of IRDs and

wherein the-communication-channel the composite signal is transmitted on a single cable

connected to the ODU and all IRDs receive channels extracted from the composite signal.

The patentee contended that "[t]hese amendments and the original limitations distinguish
the claim further from Shaw, in which a single cable connects between the combiner and the
multi-switch within the ODU, but the ODU in Shaw has several cables connected to the ODU
carrying the combined signal or other LNB signals to the IRDs. The IRDs in Shah do not extract
channels from the combined signal but instead some IRDs receive other signals that are [sic] do

not result from selecting and combining transponder channels."

Claim 5 was amended to read:

channel-selectinformation-transmitted by-a-receivingunit: The signal distribution system of

claim 1 further comprising an integrated receiver decoder (IRD) connected to the coaxial cable

with a plurality of tuners within the IRD, wherein each tuner within the IRD receives the

composite signal and each tuner uses at least on transponder signal.

Claim 8 was amended to read:
8. A signal distribution system for distributing signals comprising a plurality of channels
from a plurality of sources between a first unit and a second unit over a communication medium

comprising: means in the first unit responsive to information transmitted by the second unit for

extracting selecteding channels from [[a]] each of the plurality of sources and combining the
selected channels into a composite signal without demodulating channels and without changing

the modulation of the channels and transmitting the composite signal over the medium; and
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means in the second unit for receiving the composite signal and demodulating and decoding at
least one channel; and means in the first and second units for bi-directionally communicating

control information the second unit to the first unit between-both-units.

According to the patentee, these amendments render the claimed invention patentable
because, "[1]n Shah, the selecting and combining transponders is fixed and not responsive to
information transmitted for a second unit. The control in Shah does not affect the extraction of
combining of transpoflders, but only affects which LNB output is made available to a particular
IRD. The selection at the multi-switch controlled by IRDs in Shah can select the combined
signal or an unaltered LNB output, but cannot control the selection of channels combined into a
composite signal."”

Claim 12 was amended to read:

12.  The signal distribution system of claim 11 wherein the communication medium is-a

consists of a single coaxial cable connected to the satellite outdoor unit.

According to the patentee this amendment "clearly distinguish[es] the claim from Shah,
which teaches several cables connected to the ODU."

Claim 14 was amended to read:
14. A method of communicating a plurality of transponder sigﬁals from a satellite outdoor

unit (ODU) that receives a plurality of satellite broadband signals to an integrated receiver

decoders (IRDs) over a single cable connected to the ODU, the method comprising the steps of:
communicating a transponder request signal to the ODU from the IRD; in the ODU, selecting a

plurality of a transponder signals extracted from the received satellite broadband signals, wherein

the selecting is responsive to the transponder request signal; combining selected transponder

signals into a composite signal; transmitting the composite signal over the single cable from the
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ODU to the IRDs, wherein the modulation of the transponder signal is not altered by the steps of
selecting, combining, and transmitting.

According to the patentee this amendment made the invention patentable over Shah
because the claimed invention "select[s] a plurality of transponder signals extracted from the
received satellite broadband signals, wherein the selecting is responsive to the transponder
request signals [and this] is not taught by Shaw."

The patentee amended claim 16 to read:

16.  The method of claim 14 further wherein the step of combining comprisesing frequency

translating the selected transponder channels before combining.
And amended claim 19 to read:

19.  The method of claim 14 wherein the transponder request signal is transmitted over the

cable from an IRD and all IRDs receive the same composite signal.

With regards to the rejections under 35 U.S.C.103(a) the patentee argued that the
amendments to Claim 8 should overcome the 103 rejectiofl, and claim 10 was "amended to
include the limitation that the frequency offset if performed in the first unit containing the
selector and combiner to distinguish from Shaw, where offset correction is performed in a
television." Furthermore, "[t]he carrier offset correction of the present invention, and as recited
in amended claim 10, is not performed in a television receiver, as disclosed in Seo. The present
invention employs carrier offset correction to properly filter the selected signal to avoid
interference with adjacent channels, not co-channel interference as in Seo. There is no
suggestion or motivation to modify the teaching of Shah or Seo to incorporate carrier offset

correction into a signal selector and combiner."”
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With regards to claim 15, the patentee argued that the amendments to claim 14 should

render claim 15 patentable.
4. Third Office Action and Response

On March 29, 2006, the examiner again rejected claims 1-23. Claims 1, 6,8, 9, 11, 13,
16, and 17 were rejected under 35 U.S.C. 102(e) as anticipated by Shaw [US 6,441,797]. Claims
2-5,12, 14,18, 19, and 21-23 were rejected under 35 U.S.C. 103(a) as unpatentable over Shah in
view of Williams [US 6,493,873]. Claim 10 was rejected under 35 U.S.C. 103(a) as
unpatentable over Shaw in view of Seo [US 6,437,837]. And claim 15 was rejected under 35
U.S.C. 103(a) as unpatentable over Shah and Williams in view of Lindell [US 2003/0008628).

In response to this third office action, the patentee conducted an interview with the
examiner and amended claims 8, 16, and 21. The interview "included an explanation of the
distinction between the claimed invention and the Shaw reference. Specifically, it was explained
that the Shaw reference uses a conventional multi-switch controlled by an IRD to connect one of
the input cables to one of the output cables. A whole wideband source that comprises many
transponder channels is selected by the multi-switch. The multi-switch does not select individual
transponder channels under control of an IRD. Individual transponder channel within the
wideband signal are not selected by the multiswitch. In Shah, certain fixed transponders are
relocated and masked. There is no programmability or control over the transponders selected or
the relocated frequencyj; it is fixed. The relocation and masking in Shah is not responsive to
signals from the IRDs, only the multi-switch, which select a wideband signal, is responsive to
signals from the IRDs." The patentee also argued that the claimed invention "include[s] the
limitation of transponder selection responsive to a signal transmitted by an IRD. This limitation

is not found in Shah."
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Furthermore, the patentee stated that the "disclosure of Shah teaches multiple cables
running from the ODU to the IRDs; the IRDs select a full satellite/LNB signal to be transmitted
in its corresponding cable; and the IRD control of the multi-switch selects full satellite/LNB
signals, not individual transponder signals. The transponder combiner is fixed, the combined
signal is a fixed set of transponder channels received from two or more satellites, and the
combined signal does not change in response to IRD select signals or commands. The selection
of a cable connection at a multi-switch by the IRD does not influence the transponder selection,
relocation, or combining."

In contrast, in the claimed "invention, a single cable can run from the selector and
combiner, which can be in the ODU, to the inside of the building. The signal is split inside the
building using a gateway or splitter device to distribute a composite signal to IRDs. The IRD
commands to the selctor requests individual transponder signals from satellite signals output by
any one of the LNBs. The signal selector selects the transponder signals requested from each
IRD, combines all of the selected transponder signals into a composite signal, then tramsits the
composite signal, sent preferably over a single cable, and tunes its requested transponder signal
for decoding and display on a television connected to the IRD. The composite signal changes
based on collection of transponder select signals from each IRD. In Shah, a different signal is
sent to each IRD over a separate cable for each IRD. In Shah, the combined signal does not
change with the LNB select signals from each of the IRDs." The patentee also "noted that in
Shah, the frequency translator is part of the LNB, whereas in the applicant's invention and claim,
the frequency translator operates on the signal output from the LNBJ[.]"

With regards to Williams, the patentee contended that "Williams transmodulated the

LNB signals, converting QPSK to QAM, the applicant’s invention does not transmodulate."
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The patentee also amended claim 8 to read:
8. A signal distribution system for distributing signals comprising a plurality of channels
from a plurality of sources between a first unit and a second unit over a communication medium
comprising: means in the first unit responsive to information transmitted by the second unit for
extracting selected channels from each of the plurality of sources and combining the selected
channels into a composite signal without demodulating channels and without changing the
modulation of the channels and transmitting the composite signal over the medium; and means in
the second unit for receiving the composite signal and demodulating and decoding at least one

channel; and means in the first and second units for bi-directionally communicating control

information between frem the second unit te and the first unit.

According to the patentee this distinguished its invention from Shah because "[1]n Shah,
control information is not communicated bi-directionally, but only from the IRD to the outdoor
unit for the purpose of selecting a cable at the multi-switch."

Claim 16 was amended to read:

16. The method of claim 14 wherein the step of combining comprises frequency translating

the selected transponder channels to a variable frequency before combining.

The patentee contended that this distinguished its invention from Shah because "Shah
relocates transponders to a fixed frequency."

And the patentee amended claim 21 to read:
21.  The method of claim 14 further comprising the steps of: frequency translating the
selected transponder channels to a predetermined variable frequency before combining; and

splitting the composite signal inside a home and distributing to a plurality of IRDs.
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According to the patentee this rendered the claimed invention patentable of Shah and
Williams because "Shah relocates transponders to a fixed frequency."

With regards to the 103(a) rejection of claim 10, the patentee distinguished the claimed
invention from Seo on the grounds that "[t}he important distinction between Seo and the present
invention is that Seo teaches a method of preventing co-channel interference, specifically, when
an analog television channel is occupying the same frequency as a digital television channel.
[But,] the present invention uses frequency offset to avoid adjacent channel interference.
Adjacent channels are not occupying the same frequency but are next to each other in the band.
Additionally, Seo's technique is employed in the TV receiver. The frequency offset of the
present invention takes place in the selector/combiner."

With regards to the rejections under 103(a), the patentee argued that claims 2 and 12 were
patentable over Williams and Shah because there was "no motivation to combine the single cable
teaching of Williams with the multiple cable approach of Shah."

Similarly, with regards to claim 14, the patentee argued that in addition to its amendment
to claim 14, there was "no motivation to combine the single cable teaching of Williams with the
fixed transponder and multiple cable teaching of Shah."

The patentee also argued that claim 15 was "patentable in light of the amendments and
arguments for claim 15."

The examiner allowed all claims as amended following this response.

Page 45 of 646



APPENDIX B

Page 46 of 646



apinD s1a|[eIsu] les[aing Y|, :f Wed ‘g xipuaddy

1"1L207 100\ L ANA9-LSAM-T0M

"I Ue SE JOATS0Y
A[[oIeS 9y} 03 s19ja1 7 95ed

*JOAIQ0QY AI[[AIBS B O} PAJOUU0D
3q Ued pajensn[[I se ‘yoIym ‘s}ofIno
[Tem 3y} JO yora 0) 9[qed 9[3uIs e BIA
painqusip st indyno ayrsodwiod sy,

“I2UIqUIOD) 3 2y} WOy Suruod

se pajexnsnjji 9[qed [eIXe0d Y}

I9A0 pangInsip a1e ndino g oY)
wioly pajoenxa syeudis Jopuodsuel],

"(InoJ “ased SIy} ur)
sreudis gNT jo Apeinid e Sumndino

N1 penQ) e sajensn[[i apIng
SI9[[eIsu] Jes[oIng 2y} Jo 11 2un31g

pu3-peay pajjonuo?) oway B yim waisks © Jo a1n)daYYdIY I || ainbi4”

popam Sunypendis (saoqe pue 1] 10, ObISIQ ‘pestprpomis)

Lmpudasd o obASK] speasoy | PO TR BOREST 2
Wy <

s1Ipno _._uB RARNTY AMWPIES

6

(Lreivudoid) H

PUI-PEIY iIA BORLIITNURDOY

TOIRIRAMRD gT- 4]
PIONBA-1GLOSANG

vonnqustq J[ BARILS SUTAUY [ULNSILR]

I
"

eTUTY RS

171 281

:3ursadwod (A1)

I9POI3P JIATIDAI PIjeI3aul

ue 0] 9[qed [BIXBOD B JOAO
(NAO) nun Joopino INI[[jes e
wolj seudis (gNT) J9H9AU0D
}20[q pue J3ijjdwe asiou mo|
Jo Ayjeinid e Sunnquisip 1o}
wa)sAs uonnqLisip eudis v °|

uondLIdSI(/SNON

1 wrer)

apIng) sjeIsu] JespPIng

wajed 9.6, ay1 Jo swie|d ay} o} APINY si3||elsu| 1es|aing ayl jo Aupqeoyddy 3| LHVYd

-8 XIAN3ddV

Page 47 of 646



aping s19|[eIsu] Jesjaing ay) ] ued ‘g xipuaddy

11207100\ I ANA9 LSAM-TOM

(I 9Y) Wo1j uotjeurIojul
UO paseq ST UOTOJ[SS [UURYD
9y} 2A0qe A[eleIpawiuil pajels Sy

*(epIng sIafeIsu] JesRInyg Y ul
pue juajed 9/¢, 9yl Yj0q Ul SpuuRyd
se 0} pa119jal) speudis sopuodsuen
109]3S SI9UAAUOD JI-JT YL

_ 4

TOISISATOD J1- 4]
PRIONBOD-13qQIIISqQNG

vonnqinsy 1 snlsies

‘uoneulojut

109[3s 19puodsuen)

3y uo paseq [eudis

gN’1 pueqpeoiq auo 1sed|
18 woij s[eudis Jopuodsuer)
Jo Aypenid e s109[9s pue

‘poylauw

Surreudis Areyoudoid juarayyip

® 0} LI9AUOD 0} PIpaau AJuo ST
wiopour ay3 jey) sajels gz 23ed 9JoN

.. IN0 PaLLIed 3q ued
UOIO9[3S [UURYD oWl Jey) oS,

st s1y) ey sajels (ydes3ered ise)) 6]
o8ed pue ‘spuewItIod 9y} S9ILIGUIZ

@yl Y3 1BYs saess Oz ded

“Jiun Ioopino
ay 03 reusis DbgSI © spuas

pomaw Fuyjeudls (2a0q8 pue 11, ObIASIA Pastprepurss)

Arepudod o obISIQ s2an0) POTE LM TONE! o)
_ o i
s9pn0 [les P rrvnpeniii

Al

(Arezaudoad)
PUS-PRIT QA BOREIIMANTO)
o
-

vonesgydwe poe Fouquo) Y

o

adr ue 4q

PoNTWISURI) UOTBULIOJUT JO3[3S
Iopuodsuen 03 aarsuodsar

SI 10399]9s [eudIs 3y}

QI 2y} Jey) sarensn[r 11 2In3rg

*SIOLIQAUOD -] Po[[ONIU0d
-I9QIIOSqNS 0) UorNQLISIp I0J
jun) vonngsi(y A1 ue o3 parddns
steudis indino gN'T pueqpeoiq
Inoj 3y} sajensny|l [ | 21

TOISIdAUOD J1-4]
PRIOHTOO-AqLIdEqRS

vonnqImsiq AT AILS

‘sreugrs Jopuodsuen jo
Ayneanid e Suisudwod sreudis

dN'T pueqpeoiq jo Ajeanid e
SOATSDI Jey) 10309]3s [euJiS ©

Page 48 of 646



apIngy sidjjeIsu] Jes[Aang ayy | wed ‘g xipuaddy

U ELZ0V 1007 T ANAS- LSHM-TOM

“JUBAS[OLIT
SI (Jou IO) pauIquIod 3q OS[e
ued s[eudIs [B11IS21Id) Ty} J0B] 9y L

reusts aysodwioo e sonpoid 03
STeuSIs I 9Y) SUIqUIOD JAUIqUIOD
[eusis e jey) sayensnyfi 11 andig

uonedyidwe pue SwUWO) I

TOISIAABOD JI-I
Pa]ORUCI-TqHISqAg

szl

‘feudrs aysodwod

e sonpoid o3 sjeusts

J¥ Om] 1se9[ 18 Suruiquiod

Jo 9[qedeo 10je[Suen
Kouanbaij auo 3se9] 18 0}
pa[dnod Jouiquiod [eudis e pue

‘(feudis ayisodwod e se

“3'1) 9]qe9 9[3uIS B UO UOISSTWSULI)
10J 9[qeNns ST )1 Jey) os wnndads
I 9M[[91eS 2y} SP[INQaI UOISIDAUOD
AT 03 g1 241 1y saress ‘yderered
puooas ‘g1 23ed ‘A[[euonippy

‘[eusis aysodwos

"y ur yuawadeld 10y uonisod

mau 112y 0} sfeusdts gN'T pueqpeolq
aanyoadsar aray) ur uonisod feurduo
119y) woJy speudis J1 Y je[suen
Aouanbaiy s10119AU00 JT-41 UL

uvonedydwe pue Smmqmwon 1Y

TOISIdATOD JI-41
PRIONUOI-I3GIIISRG

‘sreudis 4y 2onpoid

01 sarouanbaiy 1a11IBd Mou

0) s[eugis Japuodsuery pajodas
oy Sunyjys jo sjqedes

SI Jey} J03O9[3s [eusis ay) 0}
pajdnos 1oje[suen; Aouanbaij e

Page 49 of 646



apInD siajjelsuj lesjaing 2y, ;] Wed ‘g xipuoddy

rieovl oov:>2n_o”,_..mm§>-mo>>

‘(CYI) 19A13231 I)I[[3)eS

3} 01 JAUIQUIOD Y} WOIJ 9[qed
[e1X€09 © UO Ju3s SI [eulIs ajisodwod
9y) 1.yl sajensnyyl |1 2InJ1

pogem Smyendis (3a0qe pue ['| ,; 9bISIq ‘pastprepTEIs)

Lwaudoud 0. Jb3siq siaano) PO [k TORESY 9
¥ et ! -

sPRuO Y 1337 RIS

L

{(Lmaudosd)
PUI-PLIY YA BOYEDIUNTIBOT)

uoneaytdne pus Swwmqmor) Y
snairneor

QI 9Y) 01 paniwsuen)

st eugdis aj1sodwod
oy} AQa1aym ‘9[qed [BIXBOD
oY) uo panrwsuel) st eudis
asodwod 2y} urdIaym pue

‘Teudis aysodwod ayy
ur speusis paje[npow S0 Urewal
ued S[oUULRYD Y} Jey) SMoys / 2In3rg

‘(suo3Ajod papeys
se pajuasaidal s[auuryd Pajdd[as)
SIMIAUO0D JI-A] oY) Aq pPajoenxa
S[oUUBYD WOIJ PIIONIISUOD [eudIs
aysodwod ay) sarensny(l £ 2In3ig

NomiaN uonnquisiq 4i-d4) ue 10) wnnoads jeubis pueqpeoig : 2 anbiy

Lomsnbay ayepemmpm (QPLSPTEQ ZH §)
3T ¢ 0] paptaanos xanbay . teudts aqpaies pappowmsaen
“BuIe> () sndopene 20 (YSJD) wdiq 10 LA A ] [BIOSILA PACTHPOTE IV
preqadiy
1 3ypwes . E:h HA
ZHNOCIT 056 058 oLk | 08 - OF

~ VVTTTTTITTVONVVVRRRRY MR Y

vopesugjod () peon@as=4p
wonesueed (X) fuoaeg =

HOSLT

gl =._,_=_... T A R A
SV ORI (A YL L

SHOMSTAISTRT, WIS

HOLU parg MO, ZHO 08

s[eudis gNT pueqpeoliq

9y} JO uone[NpowW 3y} se

awres ay st eugdis 9rsodwod
3y} JO uong[npow 3y} uraIaym

Page 50 of 646



aping sIa[[eIsu] Jes[aIng ayl :f Hed ‘g xipuaddy

114207100 L ANU9-LSAM-T0M

‘[eudis

aysodwod 3y) se [qed dwes Y} I9A0
JU9s ST (UoNOI[3s [auueyd HbFSIA
“9'T) uoreWIOJUI J09[3s Jopuodsuern
3y} Je) sajensn[(r 11 aingig

(9a0qu pue 1 (., ObISIA ‘PIsIPPTS)

poqam Suyjjeusss
Lrmaudond o3 AbTgi s3am0) POTU AL TORES! o)
L — 1
S
RatiadUn 1230120 AYAES
O
&)
{£aesaudod)
PU-PRIY YA TOHEHTUWIBO))

®BS AL
sogesgrdue pue Sutumgmoy n—.mq\

‘Teusis aysodwod 9y} se 9|qed
ouies ay) JOAO paNIwSuer) st
UOoIBWIOJUI 103]3s Japuodsuen
UrIdyMm | wiepd Jo

wa)sAs uonnqunsip feudis ay ],

uondrLIdsaq/saoN

apIny SH|[EISu] JespPINY

9 wiery)

‘[eusdis 931sodwiod Y3 9A19231

ued 931], 9y} UO JO[INO [[BMm B

0) P2O2UU0d SCINT IV "9[qe2 9[3urs
€ U0 panrwsuel) Juiaq se pajensny|i
st [eugrs aysodwiod ay) ‘| wrepd

03 193dsa1 Yiim 9A0QE PAjeIs SV

"J3[IN0

[Tem 1511 9Y) 0) PAJOUUOI (Y] Y3
£q paijiidwaxa se @1 ue woddns
UBD (OIYm JO YOBd ‘SI9[IN0 [[em

Jo Aneanyd e sajensnjt 11 21n3ig

pompaw Fmpedds (2208 pue {1 o, SbIASHT Pasiprepuess)

KLreppudod o3 bS] SB2a0) POTH LA BONESY o)
1 W !
o =——=
SpN0 (e B0 RS
O
O
(&resaudosd)
PUS-PUST YA TOnEININUNNO)

®S AL

soneagrdwe poe Bmugumos

‘[eugis

asodwod 3y) wolj pIjoerixs
S[auURYD JA1203I SCIY] [[B pue
NAO 24} 01 pa1o3uUOd J[qed
9[3uIs © UO pantwIsuel) st
reugis a31sodwod ay3 uraraym
pue sa¥I Jo Aueinid e
Bursudwos Joyuny | wepd Jo
walsAs uonnquisIp [eudis ay [,

uondiadsa(/sajoN

apIng SI3[[E)SU] JESPING

c uer)

Page 51 of 646



apinn sI9[|BISY] Jesaing ayy, | Wed ‘g xipuaddy

'1L207 100 L ANA9- LSIM-COM

*(9[qe9 [eIXR0D)

WNIPpaW UOHEIIUNWWOD B J9A0
QI 2Y) 03 31UN I00PINO YY) WOIJ
juas are (Indino gNT pueqpeolq
P91I9AUOIUMOP Y} JO ‘J[as) [eudIs
9J1{[91Es 9Y) JOYIIJ) 90INOS I3y}
WO} S[aUURYD PIIIIJ[3S IO pajoenxy

"S[ouueyd I0 ‘S[eugIs

Jopuodsuen [enprarpui Jo Ayjeanyd
B UIejuod yoea sreudis ajI[ojes
pueqpeolq JY) ‘9A0qe paquIISIP SY

*STeugIS UOISIAQ[A)
A)I[[91eS 10 ‘WIASAS uonnqLisIp
Teusis e sajensn[[r 11 aIngig

puz-pray pajjoiiuos) 0wy e Yum wask§ e jo anpdaydsy : 4} ainbiy

pomawm Soipjendss (3a0qe pue 11 1, ObISIq ‘pastprpoLs)
Kryaudosd 0y Euvmma .m:ow“obu POTD it GORROY o)

SIRNO [P RAIIFY WS

Akl

{£rmpudoad)
pOa-peay QIIA GOREDIGNITIGO,)

PSAL

g PUR SUWQUICT) Y

©oIsIaATod J1- ]
P3OHBOI5IGUILQNS

CORNQINSKY I BAIBS EBURUY [RRNSILI]

Ly
"

N1 PenD .
CUUARTY ARG

:Bursudwos
wWnIpaw UOTRIIUNWOD
® I9A0 JIUN PUOIIS B pue

U ISIJ B U99MIaq $32IN0S
Jo Aneanyd e wouy s[auueyd
Jo Aneanpd e Suisdwoos
sreudis 3unnqusip 1oj
walsAs uonnquisip eusis y

uondiISI(]/SAION

apIng) s[eIsu] jespPIng

8 wrer)

Page 52 of 646



apinn) siaf[eisu] Jespang 2yl :j wed ‘g xipuaddy

11L207 1007\ ] ANT9-LSIM-TOM

reusis aysodwos e sonpoid 03

wonedgdwe poe Smuquwo) Y

UOISIAATOD T~ 41

[eugis

PRIONUOD-1AGLIISqNG
S[eugis Iy 0m] SaUIQUIOD JAUIGUIOD ausodwod & 0Jul S[UUBYD
reusis e sajensny(i || 21n3ig P9109]9s ay) Suruiquiod pue
popew Smyjeudis (oa0qu pue || ., obISIq “Pastppoms)
ALrmaudasd 03 obasig speamo)y POT 1A BOHE} 2
" ~ —>
SO (e JIATDTY ANNES

“(sreusris indino gN1

aY) WO} S[aUUBYD JOBIIX 0 *9°T)
UOoI09[3s [auueyd wioiad 03 pasn SI
juswdinbo uonos|as ay) pue (Y1 Y}
u2oMm)aq (UOISSIWISURI) UOIBULIOJUI
$9'1) UOTILDIUNWWOD Jey) $I)elS
‘ydes3ered 1se] ‘61 98ed 18 1X9) YL

Al

(Ampudosd)
PUR-PEIY Y11 UOREIUNRAMOY)

) PSAL
soyeagndue pov Sormquon 1y

GOMM—N-VGOU AA-41
" PIIONTIO-QLAEANG

$90.n0s jo Ajeinid

9Y) JO Yoed WoJj sfouueyd
P2199[3s 3unoenxo 10}

Jiun puodas ayl AQ paniwsues)
uornjeulIojur 03 aalsuodsal
U JSI1J 9Y) Ul suedW

Page 53 of 646



apIng s19[[eIsu] Jes[aIng 3y, ] Med ‘g xipuaddy

["1LTOV LOOW\ L ANA9-LSIM-TOM

‘(CYI) 12A12231 JMI[[AeS

33 0) JAUIqUIOD Y} WOIJ J[qed
[B1Xe02 ©B U0 Juas st [eudrs ayisodwod
ay) 1ey) sayensafjl 11 2In3ig

pogrem Surpendis (320q8 puB ['] (o, ObISIA ‘pasTprepERIS)

Amaudoad oy, ob3 g1 s1a80) POTD [HIM BOYE! D
t L .y

s3p0 M

ik

(£re3oudoid) H

PU-PL3Y [IA TOYRITNWWOD)

yrjdeme pue Sumquon .&ﬂ .
I.qua\-(n\—l

swnipaw
ay3 19a0 Teudrs aysodwod
ay) Sumrwisues; pue

"paje[npOWap Jou 1k S[eusis

ay3 pue paSueyd jou SI UOTIR[NPOW
oy ‘sny, ‘reusis aysodwoos ay)

ur steudis paje[npout S0 urewas
ued S[oUUBYO 3Y) Jey) S9l0u / InJ1]

‘(suo3A[od papeys
se pajuasaidal s[auueyd pajod[as)
SIOMSAUO0D JI-AT 9Y) Aq pPaIoenxa

sjouuey? 3ursn ‘sjeudis pueqpeolq
Jo Apeinid e wouy feudis aysodwod
€ JO UOnoNIISuUod sajensnyjl £ 2In3iy

yloMaN uonngsIq 41 4y ue 10§ wnidads jeubis pueqpeosq : ; ainbiy

Lomnbay aepma (@IpLupireq ZHIX 3)
A\ © 0] payraanod {xmanbag puds aiqpaes pajeppomsTen
“Bres () andopeue 10 (YS40) 1NEKT 10 RURI A ] [BLGSALL PASTHPOL INY
pregidiy
41 s , A A
ZHWOSIT 056 058 oty | 0T+ O

~ TATTITYTTRETRVOROVOONY YO Y

woyestrged (f) jRRA = A
nopesurod (X) (1062104 = H

THO LT WH., DL paeg 07, THO L0}

il .___,==.____=_ I AT R O
ST RN OO R RO 0

STOfSSfaISued I, AINICS

s[auueyo ay)
Jo uonenpow ay3 3uidueyd
NOYJIM pue S[auueyd
Sune[npowap noyPIm

Page 54 of 646



apIng siafjeisu) Jespaing Y [ weq ‘g xtpuaddy

1" 1LZ0¥V 1000\ ANCI9: LSAM-TOM

‘Kem om)

A1qerajaid St UOIIII[SS [dUURYD.JOJ
UONBIIUNWIWOD Jey) SaJels (Wo11oq)
61 23ed 1e 1x9) SuiKuedwiodoe

9Y) ‘OS[Y "uonedIuNUIUIOd
Kem-om) sarensn[[t 11 2an381]

pogewms Furends (22098 pus {1 1o, 3bISIA ‘PIsIprepoRIS)

Lseyaudod 03 ¥ ﬁ.Uvmw_Q sHIAT0Y)
~a

PO LA BoRES} )

SN0 [EA
(Amsaudozd)

PUI-PLIY QA BOREIIUNURLOY)

‘un
1SI1J 9Y) pUE JIUN PuOIIS AYy)
U99M19q UOTIBULIOJUT [OJIUOD
Suneorunwwod A[feuonoalip
-1q 10 S)IUn puods

pue J1un JS11j 9y} Ul SUBAW pue

"SUIIR[O 983y} O} JUBAJ[I
10U ST YOIyM “BUUD)UE [BLI}SALID)
oY) woyy sfeudis AHN/AHA 24

10j stndur A I, J9410 9y} je) ‘90N

19SS ALYl Uo

pakejdsip 2q ued i1 jey) os [duueyd
1By} S9pPOJIP puE SIB[NPOWIP pue
eusis aysodwiod ay} ur [dUUBYD € 0)
saun) ‘(Y] 10 “I9AT902I AN[[IeS YL

S

ISATIITY MP[AIES

‘Jeuueyd Ju0 IseI| Je SuIpoop
pue Sune[npowsp pue [eudis
ansodwiod ay) 3urA19931 10§
J1UN puodas Y) Ul SUBIW pue

Page 55 of 646



I [LT0Y 1001 ANA9: LSHM-TOM

ApInD) sIgjjeIsuf jesjainyg 3yt | ued ‘q K%:Q&Q( |Oﬁ -

‘dunojiuowr

pue dnjas orjewoine moj[e

01 SYI 2y 01 1uas st (Surddew
[ouuRYyD) UONIEWIOJUT UOTIRINSIJUOD o %ﬂﬂﬂwﬂﬂaﬁé Mzzwﬁ Vi ﬁw_wwﬁuwwwﬁa 1un 151y o) woly Suneurduo
1By} 4yoea) 8¢ pue g7 saded ~ E P = \ uonjeunrojur urddew [suueyd
_ aspmo 1oy n.‘%sx pel sosudwiod uonewaiojut
"I Y} wody m m Em [01UOD 3Y) pue Jun
JUSS SI UOTIBWLIOJUI SIY) JeY) SAJedIpul l ' : puodas a2y} woij Suneuiduo
‘wonoq ‘gz 98ed "UondI[IS s1sanbai uono9jas [auueyd
[UUBYD 10] PAsN ST UOHBIIUNWWOD e e o o0y H sasidwoo uonew.oyul

Kem-om) ay) 18y Sajels (W0N0q)
61 93ed 1e 1x9) SulKuedwoosoe ay],

BS AL

vonzdgrdwe pow 3muquwo) Iy

[OTUOD AY) UIdIAYM § WIE[D JO
w9ysAs uonnqsip [eudis sy,

uondiIdsa(J/SAON

apIng sp[[e)su] JespPING

6 wier)

Page 56 of 646



apinD) s12] ISy Jesjaing 9y, ] Wed ‘g xipuaddy

lﬁﬁl

1"1LTOY 1007\ T ANA9: LSIM-TOM

*(J9p023( JOAIY

parerdaiuy) (I ue se gg 98ed

16 1X3) 9Y) Ul O} PaLId)al ST yoIym
‘IOATOD21 QI[[AES B PUB ‘SI00PINO
‘pooe[d Ajuowrwoo yuswdinba
Sunogjaes pue Suryoums yiim euudue
AI[[Ies € sajensnyyl || a1nd1

PUTF-POOH POIIONIGY) SIOWRY ¥ Yl WISAS € JO BIMDAYDIY ¢ 1§ enBiy

pouem Runuedn (34049 pon ['] ;. 5bISI ‘PaspIRTS)
PO L COREIMTWO)

Amaudadd &1 5bI5HQ W0
/'

oo e

78

(Asesarsdosd)
PUIPEIY tm 0OURIIENLITDY

saneIgRdme pus Funaqwo) Iy

- .
0 VIOAUY JEIRSILAL

. N
"

sounqIusK {1 RAPILS

s
o -
[l

[ ¥
aN1P80 fu comATY weS

"JIunN I9pod3p
I9A19001 pajeidajur AI[[ales

© SI JIun puod3s Jy) pue

1un JOOPINO AI[[I)ES B SI Jun
1SI1J Y] UIISYMm g WD JO
wo)sAs uonnquusip reudis sy,

uondiIdSI(/SIION

apIn5) SIB[[EISU] JeSPING

1 wter)

Page 57 of 646



aping) s19([eIsy] Jesjoing 2y ] Wed ‘g xipuaddy

lNﬂl

1120V 1007\ I ANA9-LSAM-TOM

“WINIpawW Swes ay3 uo
UONEDIUNWIWOD $ANeANSN[[I | . 931

pogaw doyendss (33009 pue 'L 1, b3 ‘Postpiepumys)
. [TIPO T3t COGEIITBO)
Amzudodd o obgiq Bsm0)

‘[eudis

ausodwod ay3 Se wnipaw
UONEDIUNWWOD WIS 3y} SIsn
SunesunwuIod 10§ sueaw Jy)
UIRIoyM 7] WIe[d JO walshs
uonnqLusIp [eudis ayL

uondiaasa(/saIoN

aping s1[[EIsu] JesjIIny

g1 wier)

« 21qeD [e1xeod
9[3urs,, B Se WNIPaW UONEIIUNWWOD
9y} soquIIsap £ 98ed

_ "DFTANTD £q piepuuis
[euonyemim ue se paydope waaq seq ey waysAs uado we s1 , HbISI
"9[qeD ferxeod 33uls e A[uo Swisn Juawdmbs jeroqduad pur S(IYI/SI0AI3
A[ES USIMI2Q TONEIIBNIIUIOD JOJ sueaw e seprroid ‘(jonuo)) juswdinby
aares eu3Y) ., ObISIg st umouy] wAss [onuod snq Suninsaz g

“jIiun J00pINo
JMI[[A1BS Y} 0} PAJOAUUOD I[qeD
[e1X®0D 9[3UIS © JO SISISU0D
WInIpaw uonedIUNWWOD

Ay} UraIaym [ [ WIed Jo
waIsAs uonnqIsIp feudis sy,

uondiIdsa(q/sajoN

apIny) sId[[E)su] JespPIng

¢l wrer)

Page 58 of 646



apInn ss9)jeIsyj Jes[aIng oyl [ Hed ‘g xipuaddy

Im.—l

1"1L207 100V I ANCU9-LSIM-T0M

‘eudis 1sanbax Jopuodsuen y
.JINo

paLLIED 9q UBD UOTIII[IS [SUULYD
9Jowal Jey) 0S,, UONEITUNWWOD
sty ey saels ydeiJered

1se[ 9y) ut ‘6] 93ed ‘A[feuonippy

“JIun J00pIN0
oy 03 reudts DbFSIQ e spuss (QAD)
spuas xoq doi-19s oy Jey) sarensny

11 2an314 ‘gz 93ed e paquosap sy

popaw Surgeudss (ax0qe puz || [, ObISI ‘pasTpITpTRIS)
Amaudod 0) o 3bISIQ s2TOD POT QM Bonear o
. ~ >

sapao M i 5Ty s

75

(&myaudoud) H

PUR-PEI] ik COJEOTNTITO)

uoneagydme pue Fumq gmxA\\\\\

‘@I Yy wodg
NAo Y1 01 [euss 1sanbas
Iopuodsuen e JunesrunuIwiod

‘adl

IO ‘JOATI209Y A[[2IES B 0] PI)OUUOD
2q ued pajensny[r se ‘yorym ‘sono
[Tem 3y} JO Yyora 01 9[qed [3UIS © BIA
painqunsip st ndino aysodwod sty

“IUIqQUOD) g 9Y) Wwoij Juruod

Se pajensny[I 9[qed [eIXBOD 3}

19A0 paIngInsIp a1e 1ndino gNT Y
wo1j paroenxa speudis rapuodsuel],

‘sreudis gN1 Jo (anoj

‘aseo siy} ur) Ayeinid e Sumndino
gN'T penQ & sajensn[[i apinn
sI19[[eIsu[ Jes[ang ay} Jo 1] aIn3d

pu3-peayi pajjonuo’) a1otaY e Yum wasA§ e Jo aINIDAIYIIY : L} 2Inb)4

pomato Sunjeudie (3a0qe pue 1y [, OLISKT ‘postpIvpUEls)
Lmaudaid 03 9bASI WW9B0) PO [ika GO o]
~a
s13pno R
Q
O
(Ksmoudoxd)

PEI-PO3Y [IIA TORTITBNTWWOL)

wonesydwe pue Smmqmo) Y

001S13NB0D Af- ]
PIONTO0I-13GLISGNG

noBAqLESK] g1 ANIIES SUWAITY [FIRSII]

T
I

aN1pPend ¥
LOTHTY AP[[ALS

:Jo
sda1s ay) Suistidwos poyraw
Ayl ‘NAO 2y} 01 PAIUUOD
91qed 9[3uIs © 1940 (QAI)
JOpO29p J19A19921 pIjeldajul

ue 03 sjeudis pueqpeoiq
A[[aes Jo Ayjeinid e SIAIIIAU
') (NGO) tun J00PIN0
J)I[ores v woij s[eudis
Iapuodsuen jo Anpeinjd

e SunesiunwuIod Jo poylaw y

uondiadsa(/sajoN

apIng) sId[[e)su] JespPIng

pI wie)

Page 59 of 646



aping) sivfjelsuf 1es[aing syl | bed ‘g xipuaddy

I.VMI

1" 1L207 100 T ANGS-LSIM-TOM

(] 12A12231 AI[[9res

3y} 03 JAUIGUIOD JY) W) J[qed
9[3uis © uo juas s1 feudis aysodwod
a3 Tey) sayensn[r [ | aIndig

popew Fmyeuis (2a0qe pus {'{ 1, DbASH] ‘PISIPRPTLS)
Lrmaudord a1 obISIQ SHAABO) POTD QLN BOTES: D

1221223y LS

- 2P0 fEA

ik

9«8&&8&.
PUS-PE3Y M TORENTMDWO)

N - i PSAL
g PUE smMMQWO]) J¥ o '
i | i

‘SAI *Y? 01 NQO dy) woy
9[qeo 9[3urs aY) 1240 [euis

ansodwod ayy Sumwsuer;

reusis ansodwoo e sonpoid 03
S[eus1s Ty 0M) SaUIqUIOD IQUIqUIOD
eusis e sajensny[l 11 2131

uvonedyndwe pue Sumqumo) 1Y

BOIZI3ABOY J1- 4]
PSIONRTOY-13QIIIEQNG

—————

T
2

st R 2

‘reudis aysodwod
e ojut sjeudrs Jopuodsuen
P2109[9s FuruIquIod

* (Y 2Y) Woij uorewIojur
UO Paseq SI UOTII[S [duueyd

9y} 9A0Qe A[9jeIpawuil pajels sy -

"(epInD sIa[{eIsy] Jes[aIng Y) ur
pue juajed 9/ G, 9y YIOq Ul S[OUURYD
Sse 0} palIdja1) s[eudrs 1opuodsuern
109[9S SISUIAUOD J[-AT YL

BOISI3ATOD JT-J1
PloRu0d-I3qHIsqQRg

wonnqinsyg J1 Ajies

‘sTeudis jsanbax
Iopuodsuen ay) 01 aaIsuodsal
st Suno9[as 9y} uraIdym

‘sjeugdis

puBqpeOoIq I[[AIeS PIAIIIAI
oY) wio1j paoenxo sreudis
1opuodsuen jo Ayfeinyd

e 3uno9[as ‘NO 2y ut

~Padafes
10 P21OBIIXA 2q 0] [duueyd € sisanbax

Page 60 of 646



apIng s19[|eisu] Jes[ang YL :J ued ‘g xipusaddy

¢I-

1"1LTOP 100 L ANQ9: LSIM-TOM

‘paId)fe jou
210J9191) ST pue ‘[eudis ayisodwod
Y1 ul JYSJO surewras uonenpow

oY) 1ey) sayensnyl £ angij

R1oMm)aN HORNGISIQ 4)- 41 ue 10§ wnndads jeubss pueqpeosg : 2 anbiy

Lmnbeg aepenmim | (QUPLApTRG ZHIX §)

30 e 07 papaanod Lomnbag . pudes Sigpates pasmpomsTen

‘Bued (W) ndorue 10 (¥SJD) 1mdia 10 “URD A | [SLOSILLL PASTHPOLE JNY

preqediy
I e HN JHA
TH 051 056 058 o | 082 0O
vonesueiod (1) eiiRs o A
uogzsed () [I0AY =
THOSLTY puzg GIH. LIOTA paeg L0, THO {01

S O R O R e W
s VTR VR AL LU UL

STOISIIUISTEL | NWINICR

‘Jumusuen

pue ‘Suruiquiod ‘Funo9fas

Jo sdais oY) £q paidye

jou s1 [eudis Jopuodsuen

9Y) JO uonE[NPOW Y} UIAIYM

Page 61 of 646



apIng s1djjeisuf JespaIng ay | [ Med ‘g xipuaddy

lCﬁl

I _nmov_oov:>zoon._.,mm>>-mo>>

‘(Y] Ue 91epowIuIodde

ued J9[IN0 [[em Yoeyg -Surpjing

® Ul S19[In0 [[em Jo Ayernid

e 01 31[ds pue paInqunsIp [eusdis
ansodwod ay sarensny(r 11 andig

popawm Susgeudss (3a0qu pur ['{ o, SbISKT ‘pasipIepuEIs)

hau_&o‘.msaoﬂumwanzggu PO [ BOREdT 2
~

I2ARIFY AHIBIRS

3RO A -

Akl

{({mpudoid)
PUI-PEAT IIA BOHRIITNRBOD)

RSAL
uonesyydme pue Surmqwo) I8 «L\l\t\

‘ST Jo Aneanid e 0)
Sunnquisip pue swoy e apisul
Teusis ansodwos ay) Sumids
Jo dais ay3 Sursudwod 1ayuny
1 Wied Jo poylaw 3y

:c_an_._uwvﬁ—\w@aaz IpIny) savqejsuj jespEinyy {1 we)
HIOMIaN UORNQINSIQ {14} e Joj wnndadg _mcm_m puegpeosg : 2 anbiy
£ SrpoaLD .
aame EuWHWNMw wgwwm foudts EE@%%
‘e ({3 ndopare 10 (540) 1wEq 10 ‘BRI A ], [EUISAUN) PIE[UPOTE Y
puegidig
D amEes . H0 ‘ JHA
ZHIN 0512 056 058 oy osz o
-Buruiquod

‘[suuRyd UOHNQLISIP
T SM[[93Es 9y} ul sarouanbaly 10jud

mau 0} sarouanbaiy 19judd sandadsar

119y} woij paje[suen Kouanboij
aIe s[ouueyo Jey) sajensn[[r £ Indig

oonesierod (1) eanBa = A
vonwsugod (X) [EIR0ZU0] & B

ZTHO §LTI paeg UETH. ZHD : MO, ZHD L01

S 1 O R 0 :__2 LR TRV
R MO, A L L

SUOISSIUISHE T [ ES

210J2q Aouanbaiy o[qeirea

© 0 s[ouueyd Iopuodsuen
Pa109[9s oY) Sune[suen
Kouanbaiy sasudwod
Suruiquiod jo dais ayj uraIaym
¥1 WIe[d JO poylowt a4,

uondiLIdsa(/saoN

apIng s[[eIsu] JespPIng

91 wrer)

Page 62 of 646



3pIng s1vf[RISY] Jes[AIng 3y | Ued ‘g xipuaddy -L1- 1"1L20¥ 100 I ANA9-LSTM-TOM
ue uoddns pomats Fusypendis (aa0qe pue 11 1, ObIASKA ‘pIspEpULIS)
m;ﬁ u Amaudosd o HbISIT sHRABO) i GoReat 2
ued yorym JO (yoea "s19[ino [fem jo ~a

Ayeinid e sajensn[[i os[e pue ‘9[qed
Jwies ay) J9A0 (TY] Y} WOl Juas
SpuRWIWIOD Y3 Sajensny[r || aIndrg

"UOIJO9[9s [ouURYD
10J spuewiwiod 9y Juneioussd
se (I Y} S2quIsap o7 28ed

SIPNO fRAY 112399 ANvieg

kL

{(fmpudad) H

R

PUI-PEIY Y314\ UOK LT

BS AL

P M

- vﬂuﬁ - i a \.\—\ﬂ@|—

‘Jeusgis aysodwod

JuIes 9y} A1 SCIA] [[€ pue
] ue woij 3[qed ay) J3A0
panIwisuen si jeudis 1sanbax
Jopuodsuer) ay) uraIaym

P1 Wied JO poylal 3y,

uondrIdSI(I/SAION

apIng) sIaejsu] JespPIng

61 wier)

Page 63 of 646



apInD siv)|eIsu] Jesjaing ayy | ued ‘g xipusddy

Iw,—l

1" 1L20P [0 EANC9-LSIM-TOM

(11 2103%) sl

9[dnjnuw 01 Sunnqusip pue Jumids
SOYOBI} 0UIRJAI AY) ‘R WIe[d

01 100dsa1 Y11m 9A0GE PaAssnISIp Sy

(L 21n313)

Qoua1ajal ay3 £q 1ySne st Kouanbaiy
JIqenea e 0) Surun) ‘9] wrep

01 102dsa1 Y1Im 9A0QE PassSnSIp Sy

poygsaw umeudss (9a0qw pue 1°[ 1o, ObASIQ ‘PISIPRpOTIS)
Lmaudoid o ObISIq SHIA0D PO Tk BOREN ]
~
s9puo (B4 Ry S
O
. QO

(Kswyarsdosd)
PR2-pESY QUM BOREDIUUURLO))
soyesgndwe puz Smnqwo) Iy

I

FIOMIDN BONNGINSIQ 41 I UB 10} wnndadg _wcm_m pueqpeoig : 2 8B4

Louanbay aerpaaraym (QIpLapurq ZHN 8)

A3 8 0} p1au0d Laanbay eudts AqaIes pawmpounIRy

‘sued () sndojeme 10 ($40) WBEQ 10 "L A ] [FOSALL) PIETPO [N

purequdiy
AT s JHN dHA
ZHN OSIZ 056 058 oLk | 0el oS
Suanﬂu& GQimnRa= A
uogwsueod (X) [eywozuo] = i
THOSLT pueg GETH. THOLN pueg Mo, ZHOLO1

S O R O
81 MV AR AL,

SUOISSTUISNBA Y, AL

Sl
Jo Anpeinid e 03 Sunnqunsip

pue swoy e apisul [eudis
ausodwod oy Sumids pue

‘Suruiquiod

210J9q Aouanbaij 9qeiiea e 0}
s[ouueyd Jopuodsuer) pa1o9[as
ay) Sunejsuen Asuanbaij :jo
sdays ay3 Surstadwos rayuny
P1 WIed JO poylawl 3y L,

uonpdiLIdS3(I/SNON

apInD sIA[[e)su] JespPInG

17 wier)

Page 64 of 646



PPINO) SIS IO 21, 1 M4 G Xpuaddy -61- I LLZOY 1007 ANCIS: LSIM-TOM
pogrew Suyjjeudrs (as0qu pum 11 o ObIGIG ‘Pastprepues)
Limsudosd oy SbASIQ s23000 POTI Wil HONE! !
T~ “—>
=
" sapmo fresy 1PNy WYes

. "ayl
9Y) WOl 9[qed awes Y] I9A0 JUS
s1 [eusis Surqreusdis DbgSIA YL

Gl

(Lreroudosd)

prI-pray Om =o.=wu.§=5uau

WS AL
uonragrdwe prw: Imuguoy "Eﬂ\

‘(Y[ ue wolj 9[qed ay) Jaao
pantwisuen st [eugis 3sonbal
Iopuodsuen ay} uroraym
1 Wrepd JO poyjaw ayJ,

uondrIdsa(/saoN

cc wrer)

3pInD sHY[e)su] JespPIng

Page 65 of 646



$20UAIBJIY AIEPUODIS Yim PAUIGUIOD) IPING) SIAYJRISU] Jes[aIng dy ), (1] Med ‘g x1puaddy -0Z-

1'1L2ov] 83_>Zaoukwm_>>|wo>»

(z 21031y)

I 241 0] S[aUUBYD PIIOBIIXI $IN0I
pue ‘reudis aysoduwod A I, i[[ores
[eN31p oY) WO S[uUURYD SIORIIXD
1eY) ‘Aemajed 10 ‘g¢ Jun adegIajul

9¢ ™1

3]

‘[eugs
ansodwod oy} wolj pajoenxa

jiomiau e smoys uewadwnyg 294 S[UUBYD AT STV [[®
pogem Supedss (aa0qe pue ['{ 0, OLISH] ‘pasIpIopTRIS)
Lmaudosd o3 EOvmme spaamo) PO QA BOQET J
B
‘reudts apsodwoo spmo DYvE s pue

9Y) SA12091 SI3[INO [[eMm O] PIIISUUOD
S 219y 3[qed J[3uIs B uo
panrwisuen 3uraq [eudrs Arsodwod
oY1 smoys os[e 3] @] ue Boddns
ued YoIym JO yoa ‘S)9[Ino [fem

Jo Aneanid e sayensaqq 11 2an3ig

L

({maudosd)
PUI-PEIY QUM BOGEIIUTILIHO)) :

uoredyy pue surmquo] I
-

N,

NAO 2Y3 01 PIOUUOD I[QqQed
9[3uIs e uo panrwisues) S
[eusis aysodwod ay) uIYm
pue sy[ jo Ayeinid e
Sursudwod yoyuny | wiep Jo
waIsAs uonnquisip jeudis sy,

uewd[duiny 0) ‘T98°S00‘9 "ON Judled

S3)€)S PANU(] Y)Im PAUIqUIOD IPINS SIA[[BISU] JespINg

¢ uer)

saoualajay A1epuodag YUM apIny sia|(eisu| jesaing ayi jo Aujiqesiddy | 1HYd

Page 66 of 646



$30UAIJIY AJEPUOIIS Yim PIAUIGUIOD) IPIND) SID|[RISU] Jes[aIng Yy ]| Hed ‘g xipuaddy -7~
2 P Sy ! Il [ 12

“I9A19231 [e)ZIp
Y} Ut SIA[ MV'S [eN3Ip jo asn oY)
sassnosip Jaded ay) ‘gg91 98ed 1y

"UOI99Jas [suuryd wioyiad 0} s1ay
MVS Sojeue Jo asn 9y} sasO[ISIp
90UDJ9Ja1 AU} ‘UOTIONPONU] SI U]

“UONOIS

reudis/3uruny 10§ s1A[1y [eNIIP pue
I9uaAu0d [eNZIp 0] So[eue ue JuiAey
JOATID21 B S9yoed) Jaded 19A1900Y
alI[aleg [eISIQ wodpeolq 3y,

U 1L207 100 I ANU9-LSIM-TOM

iU XSADO NSEOASAE ¥ 3

To Vertl Decoder
!
e

wedep 1oq 91 maea aes rgdnp eamn ¢ g

UV

NIXgpp e Sy
Xy g =ty CJraxy
T e o

1)1 [e31p

® pue I9}J9AUOD [eNSIp 0)
Soreue ue sasdwod 1010919
[eudIs oY) urAIAYM | WIR[O JO
waIsAs uonngunsip [eudis ayL

13ded 131303y M|[A1ES [N
wodpeoag YL Yiim paulquiod IpIng) SIdfje)su] jespinyg

£ wrer)

‘reusis aysodwod

oy woiy (Surxardninwap) uonoenx?
[2uueyd 9y} saso[asip uewjdwny
‘€p-G¢€ sau| ‘7 uwnjo) Iy

Ss1 Sy § "uoneoydads 7-0FdN 2Y) ul pauyop se ‘uodsuen
wesfoid ojSuis e oyur weans podsuen weiSord spdupnuw
v worj Suxoidnjnwop e St 210yl ‘pasn [uldq S OIPIA
7-9ddN eyl nondwmnsse oy Sunjely “(swesns odnnur)
weans Sunwosul 2g) jJo uononnsuod Ay) Aq 195 P
-pueq Azes)ique ue uey) Joyjel (Weass QUO) W[ Gipimpueq
a[qrugsp ® UIiiav Avis 0) K1BSSI09U ST ¢ 1O 30RJINUT
NJomjau a1 1e Suxapdnnuwap aGe1s 181y € $HIom)aU WS
10} 187} souwmsse uoTiuaAul Juasald ayj Jo armosiydre oy,

panunuod ‘z wie)

Page 67 of 646



$92UBI9J3Y AIBPUOIIS IPim PAUIqUIOD) IPIND SID[[BISU] JesjaIng Y|, (]| Wed ‘g xipuaddy -72-

1" 1L20P 10O\ L ANQ9- LSIM-TOM

€ 1911 I [eNSIP € pue 90
JOLAUOD [eN3Ip 0) 3o[euUr UB YIIM
JOATR09I [eNTIP B SaYOR) AS[[9Y]

8314 ool con;

W0z~ Aivis NouviS
ez bwto +

awu‘(_ Eu:uzoz_ _bn:uxuz__

01 a0

"I9)Y [eSIP

€ pue I912AU0d [eNJIp 0]
Soreue ue sosudwod 1010913
[euS1s 9y} uraIAYMm | wWie[d Jo
wa)sAs uonnqLisIp eudis ayJ,

A3[[dY] 03 ‘LE] QLTS *ON U]
$3)€}S PIJIU() Y)IM PIUIqUIOD IPIN) SII[[BIsU] JespIny

£ wiepn

Page 68 of 646



$90U219J0Y AIBPUOIIS YIiM PIUIQUIOY) IPIND) SI3[[eISu] Jesjaing 3y :1f Med ‘g xipuaddy -€C-

1" TLTOV 10O L ANA9- LSIM-TOM

ndino gNT pueqpeolq e SurAraoal
6 Jaun], 2y} sarensnqr [o8ng

T PAATDAI
speugdis .y jo Apeand ay) woly
[ouuRyd paisap ay) 01 Jurpuodsariod
reusis 1y repnornured ay3 Suno9fas,,
10J ¢ Ioun) e S9SO[osIp Juajed

VNI
TELL s

606 W06 B 08 05 W6 ¢ 5 4

*I19un) B sasudwod 10109[9S
[eusis ay) uraIayMm [ Wrep Jo
waysAs uonnquisip [eudis ay [,

LL, 24 ‘¥ — 81 SAUI ‘€ '[0D IV

‘€ 39 [99ng ‘0) HLLPS9°S ‘ON Judjeq
$3)8)S PAAJIU() Y}IM PaUIqUIOD IPINL) SI3][BISu] Jespinyg

p wier)

“U9310) Ul UOIdUNJ Jdun)
oY) smoys ¢ 21n3i jo uonzod sy,

‘[PuuByd

U9AIS © 109]9S pue 2un) 0] IA[1J
ssedpueq ® yjim pauIquiod IOJe[[Ids0
J[qeLIeA pUE JOXTUI B SAYOed) UdIn)

"UOnJ[3s [eudrs I0j
Iaun) e 3JeISN[I SAOUAIRJOY [BISAIS

"Joun) e sasuduwod 10303[3S
[eusis 9y uraIAYM [ WIepd Jo
w9)sAs uonnquusip jeudis ay,

‘& *19 ‘U1 01 OE6°ELO'S "ON IudNed
$3)€)S PIAIU() 1M PIUIQUIOD dPINY) SII[ISU] JespRing

p wier)

Page 69 of 646



$0URIDJIY ATEpPu0d3S Yilm P3uIqUIO]) SPIND SIS|[eISU] JeS[aINg Ay ]| Wed ‘g xipuaddy -$T-

114207100/l ANA9: LSIM-Z0M

“Suruiquiod

01 Joud s[ouueyd 193[3S 0)

199 MV'S € £Q pamo[[oJ (103e[]12s0
[e00] pue Iaxiw) Joun) e Sulaey yoeo
sreugis ndur aypares jo Anpeinid

© JO (Oe? Je Joun) ® smoys g 2In3j

£116001dH uonedliqnud jusjed

ueadoang] Yjim pauiquuod IPINL) SII[[B)su] jesEIny $ wnep)
] ¥ /7
f
AL |
o] |
!
_
|
|
_
_
[
‘Teusis aysodwiod "
e oju0 way) Suruiquod o} Joud o n
S ar AN IE WIPATILY P ! _hlwmmm.. < E O
[ouueyd 309[3s 0) [eUIIS [[3eS B O) wnisnosina o 1 oo | — =N
P2109UU0d sIdun) sarensn[[f ¢ UIn31g _ v
68YLSLOJH uonedliqng jusjed
ueadoang Yim pauiquiod dIpIng) sid[[e)su] jespIngg p we)

i

Page 70 of 646



$20UIRJOY AIBPUOIIS Yitm PAUIqUIOD) 3PING sIdj[eIsu] Jesfaing 3y :J| Med ‘g xtpuaddy -GZ- 1" 1L20¥ 100\ L ANA9: LSAM-TOM
SNYIW ,
O~ ONILLNGNI A3N
: ‘reugis ropuodsuen) auo Ises|
HALNENOD0UIIN _

) 4

pue ¢ siaun) om) yiim uonouny (41d)
a1myo1d-ur-arnyoid € Suraey 19A19001
UOISIAS[9} € sajensn[[I ¢ aIn3ry

1e Sasn Jaun) yoea pue [eugis
ansodwod ay) $aATIAI (Y]
Y1 UIYIIM J3UN) YOBI UIdIIYMm
‘Q@¥I 293 uiyiim sIaunj Jo
Aneanid e yaim 9[qed [BIXROD
Y3 03 pardauuod (HI)
I3p0OJ9p I9A12231 pIjeidajul ue
Sursudwos 1oyung | wirepd jo
walsAs uonnquisip feudis ay |,

pSTSST'S 0) *ON JuUAed

S3)E)S PajIu[] YPim PaUIqUIOd IPIND SI3eIsu] Jesping

S wig)

t

Page 71 of 646



$90U313)9) AJEPUOIIS YiIM PIUIGUWOD) IPIND SIS[[eISU] JBS|AING Y], (1] Med ‘g xipuaddy -9C- 1'1L20V 100\ 1 ANA9 LSAM-TOM
INIIGULRINDIG Yim B3U0 00! 4HN/3HA SAL INOA gesmern
10 sm0ys oMy Bulyoiom 10 ayioun 0} 9|0 43 U {BUUOD .
Buyydiom sjiym moys suo Buypiosas so O
4PN “seIn|D3y UIDLA 85N O JORIO U) ) ALOL

"JoUN) YOed I0J 9UO
‘umoys osye are syndui [eudis omJ,

"SUOIIOUN} PIOJY-puE

-[olep\ pUB 2IN30I4-UI-2In)oId JOJ
uonealdo Joun) fenp $IqLIOSIP (TAI
Af[ales © 10j 9pinD dmag VO YL

SO|GDO QM (OSULIOD |SIMU NOA, “DULS{UD S|P
SYYjBIOS INOA WAy SO0 Yioq 1PBULOD

YFIP apjaADs waug

-

O St JBNB09! Bl UBYM SjBUUOYD QDD IO
104§ 553290 O} Ys1m NOA §) UOHIBUUOD AL
8{Q0O 10 DUUBIUD A{ $S00PDOIQ D 13UU0D %

UOIIIBUUOD A ] BJGD) 1O DUURIUD A] WOIY

pUUAYUD

‘(archuexa Jop Lagoue Buydem afium moys auo BuipI0ads 10 BINPIGUIRINIIIY WM
B9UO 18 SMOYS oMl Bumarm) susuni s JaAe2al aly jo Woq a4nbas eyl saumeay esn
01 SBIQED (OQq 193UL0D 1MW NoK ING "JBAJS03S BLY PUB BUUBILE USID SIiIIeSs a1g
usamaq aIqed auo Ko pPauuod Nok j Al WOIBM UBD NOA

feudis zopuodsuel) auo 1seI|
Je sasn Joun) yoea pue [eudIs
9sodwod ay) ST (TYI
QY] UIYIIM J2UN) YOrd UrdIaym
‘@I 2Y) uIyim s1sunj Jo
Aneanpd e yaim 9[qQed [BIXL0D
Y} 01 pIro2auuod (QYI)
JOP029P J9A12031 pIjeI3ul ue
Suisuidwos Jayuny | wred Jo
wioIsAs uonnquisip [eudis ay L

Ipiny)

S wier)

dnjag VDU 3y} Yis pauiquio)) dpIng) sI3|[Ejsu] Jesping

Page 72 of 646



$90U219J9y AIBPUOI3S Yiim PAUIGUIOD) IPIND SID|[RISU] Jes[aIng Y, :|] Wed ‘g xipuaddy -LZ-

1" 1L207 10O\ I ANQ9-LSIM-TOM

"s[eugIs UOISIAJ[)
oy Suraredal ¢z Joun) [enp e
sarensn[[1 jualed ¢9p, ay3 jo 7 2In3ig

*90UdI19)a1
UOISIAQ[9) Jaun}-[enp Jayjouy

TVNIIS LOATAS 39

0371 WHTIOULNGD

HATIOWLNOD NIVD)

%39V | NOLLIO
JLLVNOLAY SOTVNY [33oy

INIHOLIAS /ﬁ

..Ju 041N

FLISOdNOD
14y |-|405S8903d |  DOIVNY
TYNDIS YITIONANOD NIVD

o1 ALVROLAY "TVLIDI0

P
174

03§ 0} ‘C9p*ESE 9 "ON Judjeq

$9)€)S PIJIU[) YIM PIUIquIod IPIND) SIdf[eIsu] jesping S wier)
b1 14 :
‘Ayieuonouny _— LA pe = o frrn
a1moid-ur-ainyoid Jouni-z SurquIosap o 1 ol oy .L.lLF!HI_._ R s
‘1z 98ed pue ‘4] 21n31 99§ DI e P o
T e et
*K)I[euonouny 19unj-om) v el T
Buiaey sreuSis uorsiad[a) 10§ x0q doy e
19S © SISO[ISIP OS[e JOUIIJAI SIY ], oo pY \ =
6S07160dH quny uonesljqnd juajed
ueadoanj] Yjim paulquiod IPINL) SI3f[eIsuf yesPiny S wie)

Page 73 of 646



$95UAIJAY AIRPUOIIS YlIM PIUIQUIOD) SPIND) SIA[[RISY] Jes|ang ayy, ]] Ued ‘g xipuaddy -87-

1 LLTOV100M\] >Zn_o“._..mm>>.mo>>

‘(z 98ed) uoisstwisuen ejep ssa[aIIMm
pUB SWIISAS A12WI[9) ‘SWIASAS
[onuod owal apnjour suonesrjdde
PoqLIOSa(]  "[ONUOD SSI[RIIM JH()
pue JHA IOJ St I9A1209Y Julhay]
J1ys Aouanbary INZOZEVV AU}

‘saduendde 2gsawoq
UOISSILSURI) BlEP SSIJBJIA

SWwIgIsAs Anawisjal
SWwIa)SAS AlUNdas
SWIJSAS j0JJUOD ogoEwm
SW3)SAs uueje 1)
swa)sAs Ajua ssallay

suolesiddy

‘Juaund Alddns 1aaiadai abelaae ay) aziwiuiw

0} Japi0 Ul apow umop-samod e Sainjeaj adIAap auL
"J32IIS B)ep PuUB 13}jy BJep ‘JOJeinpowap WS4 ‘iojesedwiod
1SSy (ISsy) J0jea1pul wbuays teubis paaaday “Japwi)
1oy dwie 4) ‘Jaxiw pajueieq ‘i0)e|jtaso |BIO| PIZIIqe)s
MV'S e sajelodiodul WZOZEVYN SUL “uonenpoLu

(Msd) butkay wiys Asuanbaid 12a1p Bulhodwa

Swa)sAs 4HN Pue 4HA Ul asn Joy papuajul Ajuewud
‘JaNI231 diyd-3ibuis pajeibajul Aling e S1 NZ0ZEYVN AUl

NOILdINOS3A TVHaANID

gl

SS9[aIIM B IIAO PITWISUL) SI
UOTJRULIOJUI 103]9s Jopuodsuern
urarsyMm 1 wWrep Jo

wsAs uonnqunsip feudis oy,

199YS ©)e(] [01)U0)) JOWY SSIAIIAL
sdijiyd 3y Ym paulquiod 3ping) sI3[[ejsuf jespiny

L wre|n

Page 74 of 646



$90UDI0JOY AJEPUOIIS YIm PaUIqUIOD) IPIND) sIaf[eIsy] Jesjaing ayL :[j Wed ‘g xipuaddy -62-

1" 1L207 10O L ANA9- LSAM-TOM

'woNoq ‘691 23ed ‘pneg

Sy — 1 Jo sajes odwres je Sunerado
walsAs & Ul ZHIASS JO Ylimpueq

& Suiaey I9)[1J B SMOYS Wodpeolg

€y JoN) ‘[eusis yndut ag) Jo MpIpPTEq SSIOXI Y} JO IWOS
o |2 3Y MVS ZHN-CS S 190 9y Jet ST pusgy ¢ 3°
uoyepeifap aduenmoprad oy sof asned Lewud gy juasad
I SIAIAYIRIUT [SUTED Juadelpe uagm (jeudis indm pnegin-1
snsiaa jus ajdmes ZEIN-87 1) wiep ndm pajdmesmac AgsSm
ap mox Summy joqmAs I JAAOIAF K} SIYY [BIEP Iy
Ul $1099 QISuI[proM )WY PUE 1IUN S Wt Is1ou Iaseyd o)
anp Aquewsnd sp pnegy | je sonepedep oYl pnegiN CF
puUE | JO SIWRBNX3 oay S 18 Anydis ssperdop oueuxiolsad
ayy, -aSues pneg@N-CH—1 AP JO I0ad ap wI LRjemmxoxdde
‘pnegy O 18 S0 omeuucyad y53q YL 'GP §°0 JO W
A pasmbal oy wRIM (s 5T (1201 + JaA13031) monepriBap

‘[eugis

1apuodsuen ay3 Jo yipimpueq
Y3 uey) Japim %001 O

%G woly Jurduel ay3 urRIAYM
p1 WIe[d JO poylal 3y

Jaded 1941309 afales [&NsIq
wodpeoay Y} YIM paulquuod IpIng sId[[ejsuy yesping

ST wier)

'St — OF saul[ ‘7] uwn[o)

*A1INdIId UONO9[as Jopuodsuen

ay} ut s[eusIs a)I[[a)es J0J UOTIIILIOD
1951J0 JA11IRD SQIIISIP UIID)

SISUY 70T ¥20[q 131y ssedpueq/DOv/adeis 41 (40113
131434400 YO0[q 3SI0U MO} J0/puB 10149 JIpuodsuel)
au(a1es 03 anp J9) Louanbagy 131uad [eudis indug 2y wy
510443 10§ 1034400 O} (7 1IMIAUOI-UMOP Sq papiaosd
£>uanbayy uoiSI2AU02-UMOP 138X2 3yl Julosuod jo
ajqeded st 9oz 13jjo11uod0IN Yy "aBeis | ZHW T19 © JO

“UOI}I9II0D J3SJO JALLIRD

10 Jun 811} Y3 Ul suedw e
Sursudwos saypng ‘g wiepo jo
wdsAs uonnqinsip reudis sy

e 39 ‘U319 0) OEG°ELO’S ON Iuded

01 wrer)

S3JE}S PAYIUN) YIIM PAUIqUIOD IPIND SII[BISU] JespIng

Page 75 of 646



$30U210J0Y AIEPUODS I PAUIGUIOD) SPIND) SIA[[BISU] JESIINT YL 1] Hed ‘g Xipuaddy -0¢- I'1LZ0v 1001 ANG9: LSTM-TOM
] 744
a4ns uamod | 11
e e |
== 9627 "03M4 !
|
i

"01-T SouI[ ‘p[ UwWN{o) pue ‘¢ ‘314

‘SutuIquiod 210§aq ‘reusis aysodwod
ay} jo wnnoads ay) uryim Aouanbaigy
JlqelieA e 03 sjouueyd Jopuodsuen
Pa109]3s Sune[suer) SaYILI) UIAIN)

vee
2¢2
NYHL 4007 41

THAND
Nivo

sty L ‘¢pZ ODA Aq peonposd Aduanbaly 103e](1950 [BIO]
ay1 jo uopoun) e Juiaq (zudis indno ay jo Aduanbosy
I91U3D 108X YL YIIm—pueg ZH N 00§ [-006 Y1 uifitm
a1aymawos feudis Japuodsuess 3Juis e apaord 01 202
duns g1 jo wndino Aouanbaly 1018{j1050 [EI0] SIYl SAUAP
~01313Y 797 LaXUA "ZHIW OE1Z-0EST JO 28uBl 3y utgum
3q 03 ¢ ODA {q papiaoid indino Louanbasy s0re]
-11950 [€20] ay) sjonuo Aluapuadaput 9oz sa1ndwososd
1N (p0T Mo JoupdAu0d dn Uit §HTOVT'YPT

‘Furuiquiod

210J2q Aouanbaij sjqelrea

e 0) sjouueyd Iapuodsuery
Pa199]9s 2y Sune[suen
Kouanbaiy sasudwos
Suruiquiod jo dais oy uraIayMm
p1 WIe[d JO poyjawl ay ],

‘[& 13 ‘uddIL) 0} OE6°ELO’S ON Iu)ed

91 wrer)

$9)€)S PINU[] Y)IM PauIquIod IPINL) SId[[e)su] JespIny

Page 76 of 646



$90U2J9§0Y AIEPUOIIS Yiim Paulquio)) SpIng SIS[[eIsuj Jes[aIng ay |, :]f Wed ‘g xipusddy -1¢-

1" 1LZ0¥ 1001 ANC9-LSIM-TOM

‘pauruid)apaid 2q ysnui )1 )1 a3e[d
A11edoid o1, -1eudis ayrsodwiod ay3 ur
1uswooe[d palisop Aue 03 SunIeAuod
S9YOB9] ()9 QUI[ ‘7 UWwN[o)

‘Indino gN'T oY) ur [eudis
Japuodsuen ay) yojew 03 Aouanbayy
paurwiajapaid e 03 June[suen
S9Yoea} OGS SuI[ ‘7] UwWNjo)

‘Kouanbaiy
paurwiajepaid e 03 9q ued uone[suen
Aouanbaij ayl 1Y) SMOYS OS[e U210

-Ul SMO[[B gOZ 10193195 "Iduanbaij 1ndino i3puodsuen
Pa11sap Kue 01 {eudis P31d3(9s 1BYL 139AUOD O1 T 131494
-u0d dn sjonuod uayl pue 'sjeudts sapuodsuen; jndug
3y} JO 2u0 Kue 15335 01 T 13113AUOD umop 3ul[[0J1u0d

J0 2[(qeded si 9oz 13(|0NUO0IW ‘SNY], ‘00T 13N G9

(N euualue oyl wouy L1da1p pasead
-de aaey pinom (euSis sopuodsueii 3yl se) pueq ey $S
uiin 1apuodsuesy 3ufjales pansap usatf e jo Louanb
-24§ 391420 piepuels e Suyoiew Spoexa SLauanbaij
131u22 8 Jaey 0} Ljledyioads asow pue—zHW 0SHI-056
jeuwiduo ayi wiiw Asuanbagy 131u90 e Juiaey [eudis
€ 01 ¥orq [eudiS PAID3|3S JYI SLIZAUOD $OT $3113Au0d dy 06

"SuruIquOd I0Jaq

Kouanbaiy paurwigiopaid

€ 0) s[auueyo Iopuodsuer
P2109[9s 9y} Sune[suern
Kouanbaiy ursudwoos Jaylngy
G Wied JOo poylaw 3y,

‘[ *)9 ‘UdIL) 0) OE6°CLO’S "'ON judjed
S3je)S PIAjU() Ylim paulquuod 3piny) saajjejsuy jespiny

L1 wien

Page 77 of 646



$30UIIYIY AIEPUOIIS Ylim PAUIQLIOY) IPIND) SID[[RISU] JesjaIng Y, :[f Wed ‘g xipuaddy -Z¢€-

I’ _hmov_oov:>zacw_..mm>>-uo>)

"(z 98ed) uorssrwsuer) ejep SS9[AIIm
puB SWIISAS A1AWII) ‘SWIASAS
[o1u09 djoural apnpoul suonedijdde
PaquIS(]  [OIIUOD SSA[aIIM JHN
pue JHA J0J ST 191399y SulAay]
31ys Aouanbary INZOZEV VN oY)

‘sasuendde ogsawoq e
UOCISSIWISURI} B]ep SS3IAJIAA

SWwiD)sAS Aowsial

SWIJSAS Alundas «
SWO)SAS [041UOD DJOWBY e
SW3)SAS wiele Jg) e
swia)sAs Aljud ssojhay

suoljesiddy

‘Juaund Alddns Jaaia2a1 abeiaAe ay) aziwiuiw

0} Japio Ul 3pow UMop-1amod B SaINjea) adAdp ayl
"J32IIS B}ep pue 19}l Bjep ‘10)eiNpoWap MSH ‘1ojeiedwiod
ISSY (ISSY) J0jedipul wibuags tleubis panRaay ‘Japwi
“J19yidwe 4| ‘Jaxi padueieq ‘J0JB[IISO [BIO] PAZIIqe)s
MVS e sajeiodiodul WZ0ZEVYYN 3UL "uofeinpouw

(Ms4) 6uihay yiys Aduanbaiy yoanp bulAoidwa

SWISAS 4HN PUB 4HA Ul asn 10} papuajul Ajuewund
‘Jon1231 diya-aibuis pajesbajul Ainy e st WZOZEVVN BUL

NOILJINDS3A TVHIANID

nao
93 O} JUI| SSI[AIIM B JAO

pannwsuen st [eugis 1sanbar
1opuodsuer 9y} uraroym
P1 WIE[D JO poyiawl ay ],

193YS ©)e(] [0IIU0)) AJ0WIY SSI[AIIAN
sdi[iyd aYy) YyIm pauIquiod aping) siajjejsu] jesping

0T wier)

Page 78 of 646



$90UDIRNAY AJepU0daAS Yiim PaUIqUIOD) SPIND) SIa|[EIsu] JesjaIng 3y, :1j Hed ‘g xipuaddy -€¢-

1" 1LTOV 1001 ANCUS-LSIM-TOM

“11 21031, 1B 90UI9Jal Jes[aIng
Arewstid ayy ur punoj are Junnquisip
pue 3umyipds jo suonouny ayJ,

"01-1 saul[ ‘p] uwn[o) pue ‘¢ ‘31

"Buruiquiod 21032q ‘[eudis arsodwod
ay) Jo winnoads ay) unpim Aouanbaiy
J[qelieA € 0) S[ouueyo Jopuodsuen
Pa199]9s Sune[suen sayoes) UsaIn)

HOLVNNILLY] €2
134

aNE

02

vee
2e2
NYHL ¢00T 41

THAND
foed NIVD

SIYL ‘#pZ ODA Aq psonpoid Aousnbasy so3e((ioso [8d0]
ay1 jo uonouny e Juiaq feudts wndino Ayt Jo Aduanbaiy
121432 10eX3 Y1 Yim—pueg ZHN 0051006 241 uifitm
313ymawos |eudis sopuodsuen 3j3uis e aptaosd o1 2oz
dins 41 jo indino Louanbaly oi(|15s0 B30} SIYl SUAP
-01313Y TpT 13X ‘ZHN OE[Z-0€S( JO d3uea ay1 urqum
3q 03 ppZ ODA £q papiaosd indino Souanbasy Joye|
-[1950 [€20] 3Y1 s{oHu0d Apudpuadaput 99z 1a10dwosod
I (0T UN2110 sdudAu0d dn ulyitm  837'OPT'¢pT

SQAI
Jo Aeanyd e 03 3unnquisip

pue swoy e apIsul [euIs
ansodwod ayy Sumids pue

‘uruiquod

210J9q Aduanbaiy 9|qelrea © 0}
s[ouueyo Jopuodsuery pajo9jas
a1 Sunge[suen Aouanbaij :jo
sda1s oy uistdwod Jaynj
1 WIe[d Jo poyjal 3y,

‘[€ 19 ‘UL 0) OE6°ELO°S "ON Iuded
$9)€)S PAJIU[] YA PuIquIod IPINS SId[[esu] JespIngy

1T wier)

Page 79 of 646



$90Ua19j0Y AIEPU0DaS Ylim PAUIQUIOT) SPIND SIB|[eISu] Jes[aIng ay |, |} Hed ‘g xipusddy -

114207 100\ I ANAS-LSIM-T0M

"BurreuSIs 910Wal SSI[AIIM SAYIe)
199ys ejep sdijiyd sy ‘0z wred

01 103dsa1 y3im 9A0Qe pajels Sy
‘(aa0qe

99S) ‘spuadap Zgz wie[d yorym woij
‘17 WIe[O $aYOB3) UOHBUIqWOD Y],

‘saauelidde JjsauioQq e
UOISSILISURS) BIED SSIDUIM e
SWwalsAs ANawaia] «
swajshs AQUnoag e

SWI)SAS 01U SJOWIY o
SWaJSAS ULIBR JBD *
SWajsAs Aijud SSaihay »

suonesijddy

uauna Aiddns 1aa1a231 abeiaae ay) aziwiuiw

0] J3PIO Ul 2POW UMOD-JeMOd B S2IN)Ba) 92aP 3yl
"JADNS ejep pue JA}U BJep ‘10)eiNpowap MS 4 “iojeiedwod
1SSH "(1SSs) 10)eaput uibuans 1eubis paaaday 13wy
Jaudure Jj ‘19X pajueieq ‘10)ejIso {eJ0| P3Ziiqe)s
MVS e sajerodiodul WZoZEvvN Uy uoteinpow

(Ms4) buikay wus Asusnbasg panp Buikoidwa

SWIJSAS 4HN PUB JHA Ul 3sn J0j papuajul Aiewud
*19M1323) diya-3iBuis pajesbajun Ainy e st NZOZEVYVN BUL

ZO_.rm_rowmo TVH3INIO

nao
9y O3 JUI| SSI[IIM © ISA0

panrwisuen s reudis 1senbal
Iapuodsuer) 9y} UrdISYM
] Wield jJo poyjawl sy,

193YS BIE(] [01)UO)) IJOUWIIY SSI[AIIA
sdi[iyd ayY) pue ‘[& )3 ‘U3 0) O£6°CLO‘S "ON Iudjed

S31E}1S PA)IU[] Y)IM PAuIquIod dPINY SII|[eIsu] Jes[ainy

£ wier)

‘(I 2Y) woy J[qed
aY) JoA0 panrwisuen st (ObaSIA)
reusis 1sanbax oy} smoys apinn
SI9[[eIsu] Jes[aIng 9yl Jo 1 an3rg

‘(aa0qe
99g) ‘spuadop 7z wire[d yorym woiy
‘17 WIe[d sayoea) uoneuIquiod sy,

pomam Fopeads (3a0q8 pus 1] 1, ObISIQ ‘pastprepTEIs)
Lmaudord 0 .. ab3siq suano) PO A BONRST o}
: K 20

Sapno e

EEL:
(Lmaudosd)

PUS-PEY YA UOHEIITNUITOY) H
I

o PSS AL
uoneagndmwe pus Fumqmon 1 “\

‘Y[ ue Wolj 9[qed 3y I9A0
pantwisuer) st eudis 1sanbair
Igpuodsuen ay] uraraym
[ ¢ Wrieyd Jo poyjawl 3y j,

& *19 ‘U315 01 OE6°ELO S "ON Iured

S3J¥)S PAU[] YA PIUIGUIOD IPINS) SI[[eIsu] JespPinyg

T wier)

Page 80 of 646



$30Ua12JaYy AIBPUOIIS Yitm PauIquIo)) pIng sIdj|elsu] Jes[aing ay L :[] bed ‘g xipuaddy

lWMI

1"1L207 100 L ANQO- LSIM-T0M

Page 81 of 646



APPENDIX C

Page 82 of 646



$30UR13)3Y JAYIO YiA uolieuIqWOD Ul uonedywadg DbISIA tesiEIng Ayl [ bed *D xipuaddy -1-

T°0£80¥ 100\ ANA9-LSAM-T0M

" ¥ UE SE 12A1209Y
A[[218S 3Y) 0 S19JaI g a8ed

"JOAT99Y S[[AES B 0) PAJIUUOD

9q Ued pajeaISN[[I SB ‘YoIym ‘sja[Ino
[[em 943 JO ydea 03 9[qed 9[3uIs © el
painquisip st indino aysodwos sy,

‘JauIqWO)) [euSiS oy} woly Surod
se paleasn[[I 9[qed [BIXeOD Y}

IaA0 panquusip a1e ndino gNT ay3
wol1j pajoenxa s[eudis ropuodsuel],

"(yoes

Inoj ‘ased siy) ur) sreudis gN1

Jo Anpeanid e Sumindino yoea ‘SN
penQ en( sajensn[[i 1 aIngig

PUAPERH ALYINS PAJ[0AUOD JaquosAns 164 amBiy

sayydwe ypune|
s s s L

- sng ALYINS Asudolg
spurwuxo 0b3sia ; R

xmdynu Buoas

{2b3as1a) Aouanbayy UM (Al
(ob3s10) uomsod (m
(Ob3siq) pueg (i

(2b3asiq) Awerod 1
:a3HIND3Y SANVININOD

:3uisudwod (YT

I9p0o9p I3AIID2I pajeidaul
ue 0} 9[qed [BIXLOD B I3A0
(N@O) 11un I00PINO 9)I[[IES B
woJj steudis (gN1) J9HIAU0D
¥00[q pue Jayi[dwe 3siou mo[
Jo Anpeanid e Sunnquisip 10}
wajsAs uonnquisip [eudis y

uondrIdS3(I/SIION

uonedydg HbFSI 1espPINg

[ wier)

yuated 9.6, ay} Jo swield ay) o} uonesydads ob3siq 1es|eIng ays jo Augesnddy (| LHVd

D XIAN3ddVY

Page 83 of 646



$I0UDIIJIY JIYIO YIAA UOHEWIqWOD) Ul uonedy1dads Dby S tesjaing ay ] | Wed D xipuaddy -Z-

20t80V 10O I ANAS-LSAM-TOM

Topuodsuer; 9y} 19[S 0} SPUBWIWOD
DbgSIq Suisn (UoNII[3S [duuBYD
s10wsal)  Juruny 310wy, SISSAIPpPe
g 98ed 18 7' UONDAS ‘OS|V

"I 2Y) WoJj uoneurIojur
UO paseq SI UOMNDII[IS [duueyd
a1 9A0Qe A[9JeIpawiWl pajeIs sy

‘(uoneoyy1oadg

ObgsIq Jes[aing ay ur

pue juajed 9/ ¢, 9y} yioq ul S[auuLyd
Sse 01 palIgjal) sjeudis Jopuodsuen
1099 SI9UIAU0D JI-JI YL

1 Pt P P
SISHU3AU0D JI-d|
PaIIoAUCO JaQUISANG

xajdiynw BUIYOIRMS

HIREEEE

‘uonewojul

109]9s 1opuodsuen

aY) uo paseq [eudis

gN'T pueqpeolq Juo }sed]
1e woij syeudis 1opuodsuen)
Jo Aypein(d e s109[9s pue

‘(Aouanbaiy

191u29 11 Aq patjiuapt) [eudis
1opuodsuen) paisap ay) unos[as
se g 93ed je paqIIOSIP ‘pUBIIOD
Kouanbai a1uipn oY) ST puBWIWIOD
ObISI 2uo Jey) S9qLIdSIP
Joyunj g1 21n31 ut puado[ oy L

uowdinba Suiyoiims
ayy 01 TeudIs DbFSI( © spuss
QI 241 18y selensn[jl 1 2In3r]

(obasiqg) Asuanbayy a3uum (Al
(ob3asia) uonisod (m
(obasia) pueg (n

(ob3siq) Auejod (1

:a3dIND3Y SANVWWOD

adl ue 4q

PaNIWISULRT) UOTIBWIOJUT 199[3S
Iapuodsuen 03 2a1suodsal

SI 1039935 [eugIs ay)

‘SISUIAUOD J[-JI PO[[01IU0D
-19qQLIOSQNG 0} uUoNNQLISIP JI0J YoJIms
xujew g 0) parjddns gNT yoeo

woziy sreudis indino gNT pueqpeoiq
Inoj ay) sAensn(( 1 2ngig

X o ot EoT
S19J3AUCD Hj-HI
palonuoa 18quIsaNs

xajdmnw Suiyoums

‘sreudis sopuodsuen jo
Anreanid e Suisudwoo sjeusis

4N pueqpeoiq jo Ayjeinid e
SOAI9031 JBY) J0109[3S [euBis B

Page 84 of 646



$99UR19j9Y 19410 Yl UonEUIqO)) ul uoneaydads DbISI JesjeIng sy ] meq ‘D xipuaddy -¢-

20€80¥ 100/ 1 ANQ9-LSTIM-TOM

‘Kouanbaiy 1opuodsuen sy 109[9s 03
Kouanbaij jouueyd um ‘Apuentodur
JSoul ‘pue ‘UoIIII[AS YoNms g/v
‘uo1309[3s Ajrejod ‘uono9las pueq

O] pue 1y I0J SPUBWILLIOD dpNJoul Jey}
‘spuewriod Db SIQ ay) $9qLIdsap

01 93ed 1e °G o[qe[, “Ioyunj [[NS

‘pa1IuapI st Aouanbaij [ouueyd

oy Yoty ur ‘ygg A puewo)
sapnjoul jey) a1mPdNIS puBwWILIOD 3}
sapiaoid ¢ 7't uonaag ‘A[[euonippy

‘(I Y1 Aq paaisop Aouanbaiy

spuBIWod |} [9A¢7 2b3SIA 1§ eiqel

4gs - - Afouanbay jsuueyd M
LEL 4 - - (@} ¥ Youmg
hELALS IS - : - () € youms
yazise | -HN M. - - (8/V) Z ymg
4ozIsT L. - {8v) L youms
uzee - i - (@) uogdo
RLT/red ugse pow;pou aN (znx 7210) (@/v} uogisod teg
ysziz | ON S - ALMEL {roypan) Auerod
4rz/oT - ZHY 20 {ybuymay) pueg
SpuTwIod UUWW.Q 1sing au0} | SpUBLLIWOD SNONUNUCD SWON

| ooco 0000 1040 0t10 o0 | oo |

[¢] ] g 9 [4 3

15914q oxy UY OISR 3q PIRoM ZHD 059°T] ddwwxs Jof

‘wrewas saraz Suifren £juo [uUn 19plo Smpadssp o saqqiu qOF

uiuod sudq juanbasqug ‘o JOY U MBI ZHD S sUIKUOD Qs o]
o) pue ¥BIp ZHO JO ST} P SUIIUOD NLq RIVP IST AP Jo I[qqiu B oqf
(zHD) A>uanbay 1apuodsuen sy 10j $314q € "Xe[y SALXd vivda

(Fuwns qog) Lousnbay jauveyo sy
43¢ J1Ad ANVININOD

st 1ISE-NJA J0F eIt SAv]s 03B 40]
4L ALAG SSTAAQV

TOISSTIUSTRS JSK]

‘pannbar £jda1 oy "I9SV WOY PURITIOD)
403  FLAH ONINVEA
IR RN

_ viva _ viva _ viva _ GNVWWOD | SS3NAGY | ONINVYHS

SMOJ[O] S© PAXYINGS ST IBesSIW ) "WIo)
Bouns (DG payed ¢ w Tanua 3q wed Aouanbayy rspuodsuen pansop g1

Aauenbay Jopuodsuesy palisep ay) Jo uojssjusuesl Sy

Page 85 of 646



$30UD13J9Y JOYIO YIAA UonRUIqO)) Ul uonedyadg HbgSi Jesjaing 2y, ] Wed ‘D xipuaddy

7'0£80V100%\ 1 ANQY:LSTM-Z0M

"[erxe0d arom ‘owir ay)
18 ‘4oIym ‘SWIaISAS uonngLisIp 9[qedo
Sunsixa dursn saouaigjal § 93ed

(@) 19A12991 }I[[AeS

3y} 0] JOUIqUIOD JY} WIOIJ I[qeD
9[3urs e uo juas sI jeudis ayisodwod
oy} Jey) sAlensn[[I g 21nJ1g

ygdwe youney
FIEREREARE R

SNG ALVINS Ajaudord ﬁ&%%%&

B et

SJOUBAUOD Ji-di
P3JIORUOD 1BAUISANG

= I ]

Q@I 24} O3 paniwsuen

st reudrs a31sodwod

3y} Aqaraym 9[qed [BIXBOD
9y} uo paniwsuel} st jeudis
ausodwod ay) uraIayMm pue

‘sreudis gN'T pueqpeoiq ayj Jo jeyl
se swes ay) st [eusis aysodwod ay)
JO uone[npoul 9y} ‘uone[NPOWSUEI]
INOYIIM 1Y} POOISIapUN dARY

PINOM LI 9Y) UI [[1)S AIBUIPIO JO 3UO
yons sy -sreudis aji[ales Surwoout
o) Jo Aue JO uone[npoWsues) Ou

S1 219y} ‘6] 2In31] ur parensny[l se

sreudis gN] pueqpeolq

3y} JO uone[npow 3y) se

aures ay st eudis ajisodwod
9y} JO uonenpow Y} UrIAYM

“JUBAD[LIT
SI (JOU JO) pauIquiod 3q OS[e
ued sTeudis [BLIISI1IA) Jey) 10B) 9y L

sTeudis T 9y} SaUIqUIOD JIUIQqUIOD

.EE_QE,m youngy
w pue Isuigquon

—

e T

‘reudis 9ysodwod

® 9onpouid 03 sjeudis

J¥ 0m] ise9] 1e Sutuiquiod

Jo 9[qedeod 101e[SUBN
Kouanbaij auo 1sB9] 18 0}
pa[dnoo 1auiquiod [eudis e pue

reugis e'jey) sajensnjjl g1 2ndn{

‘Teudis aysodwod

oy ur yuswaoeld 10j uonisod

MU 113Y) 03 s[eudis gN'T pueqpeoiq
aanoadsal a1ay) ur uonisod feurduo
119y} wouiy steudis J 9y de[suen
Kouanbaiy s19)19AU00 JI-4T QYL

P3IIAUD J3qLISANS

xajdiyinws buiyoums

SIBUBAUOD 41-4]

HIRIENE

‘sreudis 1y 2onpoud

03 sarouanbaiy Jotired mau

01 s[eugdis Jopuodsuer) pajo9[as
ay3 3unjiys jo srqedeo

SI ey} 10)09as [eusIs oy} 0)
pajdnos Joje[suesy Aouanbaiy e

Page 86 of 646



$20UB19§3Y IBYIO YA UOLBUIGWOD) Ut uonedtjadg Dbgsiq esEIng syl ] Ued ‘D xipuaddy -G-

T0£80V I00MN I ANQS:LSIM-TOM

‘[eugrts

onsodwod 9y) se 9[qed dwes Y} JOAO
Jus S1 (U01D9[3Ss jauueyd DbgSIA
9°'I) UOTIRWLIOJUT 109[3S Jopuodsuen)

sng ALVINS Alaudald ﬁﬁﬁﬁﬁ
o 7 29 B9 B9 B

[ sona00s | s ouadans
spuewwo? Db3sia

P3(IOQUOD JAQUISANS

1Bgiduwe yauneg|
PUB JBUIGWOD

‘[eugis aysodwod ayy se J[qed
Jwies 9y} J9A0 panIwisuen) st
uonewIouI 199[as Jopuodsuen
ureIaym | wrepo Jo

oY) Jeys sayensn|[I g1 210314 wi9)sAs uonnqLisip [eudis ayJ,
uondiIsaq/saloN uopedyndg Dbysiq 1espPINg 9 wier)

‘Teusis a11sodwod 9y} 2A19031

ued 9213, 9Y) UO J9[INO [[BM B

0} Pa1o2uuod S [V "2[qed 2[3uls
€ U0 paniwisue) 3uraq se pajensny[i ‘[eugis
st [eugis aysodwoo ay) ‘1 wirepd airsodwod oY) wolj pajoenxo
01 10adsal Y)im 9A0QE PIIEIS SY S[oUUBYD 9A13221 SCTY] [[B pue
N0 2Y) 0} PAOUUOI I[qed
"Jo[INo J— a[3uIs e uo panrwisuen si
[[eMm 1S11J 9Y) O} PAJO3UUOD (Y] Y} 60 ALYINS Aioudons mﬂ mmwm mm.m mmvm mw.um ﬁ Pue Jouiquiod [eusis aysodwoo 2y} ureroym
et m g oo acdsaca s e

SJAUBAUCT 4}
yarym joy [INO0 [[eA E , polOL e A ISt yunj 1 wieqo j

Jo Anpeinyd e sajensnfi g] 21031 spuEwwod Dbasig — waIsAs uonnquIsIp feusis ay [,

uondiLIdsa(/saoN

uonedyads DHASIA JESPING

c e

Page 87 of 646



$20UIJY YO YHAL UOLRUIqOD) Ul uonedy103ds JbgSI Jesjaing ay | | Wed D xipuaddy -9-

T0L80F 100\ ANAG-LSIM-TOM

S5p1AG3d CZ ) UONoeS “AIEUOHIPPY

"I 243 Aq paJisap Aouanbaiy
Jopuodsuern ay3 199[3S 0} SPUBIWIOD
Dbgsig Suisn (uonogpas [suueyd
sjowal) , uruny, Aowyy,, SISSAIppe
g 93ed 18 7' UONDIAS ‘OS|Y

‘(Y1 2Y3 Wolj uoneurIojur
Uo paseq SI UONII[IS [uueyd
a1 2A0qe A[2JeIpaWIWI Paje)s Sy

‘(uoneonyroadg

ObASIq es[ang oy ut

pue juated 9/ ¢, Y3 Yloq Ul sjauuRyd
se 01 paiaya1) sreudis ropuodsuen
109[9S $I9}I2AUOD J[-JT YL

1 Fof o] B

SISUSAUOD 4I-H]

P3JioRU0D 1aquasqng

Xajdiyniu BUIYONMS

$901n0s Jo Anjeinid

3y} JO YyoBd W01} S[ouUULRyd
P2199[3s 3urjoeIIXD 10

JIUn puodas Ay} AQ panrwsuen)
uoneuwIojul 03 aarsuodsas
Jun 3811 9y} Ul suedw

‘(31ged [e1XBOD) WNIPIW
UoNESTUNWWOD & JA0 (Y] Y1 O3
11un JOOPINO 9Y) Wody uas are ndino
N1 pueqpeoIq PoUSAUOIUMOP Y}
WOoIJ S[oUUBYD Pajodfas I0 pajoenxy

‘S[ouueyo Io ‘s[eudIs

Iopuodsuen fenpiarput jo Ayeind
€ UIBIu0d Yoed s[eusis IAI[ajes
pueqpeolq 3y} ‘9A0qe PaqLIdSIp Sy

*s[eugIs UOISIAD[I)
Q)I[[9IES 10} ‘WASAS uonnquIsip
reusis e sayensny[I ] 24031

PUaPRIH ALVIS P3|j0NUCD JaquIsqng 16} andig

B -8 oy i Sy

EREREREREEY e

S43HAU00 4|-5]
1232 PR qUISANg
SpUELIWOD Ob3SIQ

xagdgnus Buiyag

(obasia) Asusnbayy aium (A
{ob3s1q) uotusod (it
{obasiq) pueg (i

{ob3stq) Miuejod {1

{gIHNDIU SONVANOD

:3ursudwods
winipaw uonedIuNWWod
€ JOAO J1UN PUOD3S © pue

jJIUN ISITJ B U29M)2Qq $90IN0S
Jo Aueanid ® wouiy s[auueyd
Jo Anpeinid e Suisudwoos
sjeugis Sunnquysip 10J
w)sAs uonnquisip [eudis y

uonduidsa/saloN

uonjedydg HbFSIA IespPINg

g wre)

Page 88 of 646



$90URI3JaY JSYIO YiAL uoneUIqUoD) Ut uonesyvadg HbFSIQ KesEIng 2y, i weqd ‘O xipuaddy

0£807 100 T ANCS-LSHM-TOM

‘Kouanbaij sopuodsueny ay3 39919 03
Kouanbaij [suueyd s ‘Apuenoduwr
1SOW ‘pue ‘UoNII[ASs YdIms g/V
‘uond9ras Alrejod ‘uonodas pueq

O[ pUE 1Y JOJ SPUBWILIOD IpN{oul Jey)
‘spuewiiiod DbgSI 2yl $3qLIosap

01 93ed je ‘g 9[qe L, “IoyMny [[1S

‘paynuapi st Kouanbaiy [auueyd
31 YoIym Ul ‘Ygg kg puelio)
S9pN[OuI JeY} 2INJONIIS PUBLILLOD dY)

SPUBLIWOD |°} [9A@T] JbISIQ S ejqeL

ygs - - chzcwc |3uuRYDd JUA
wdzar - - (8/vV) ¥ Youms
a3V | e - - {av) € yowms
ygziez | -IN M - (a/v) Z pouws
4oziez - - (8V) | youms
(714,74 - - (grv) uondo
49z/Te uge pow/pow oN (zHazei) {g/v} uogssod teg
ysznz | ON UM - ALUEL {10upsen) Awerog
wzoz - ZHY ZT0 (ubnymay) pueg
spuerwwod 3b3siqg | 15ing suo) | spuswiwed snonupuoed awen
0000 ooco _ 1010 oLio a100 1000
0 ] 5 9 z !

:5314q 0 UT PORIUSTRY 3q p[nom ZHD) 069 7| djdwexa 104

“uTRwal sataz Sulren A[uo [WUN 13p30 SuipuadsIP T SIqQIU qDF
muod sa£q jusnbasqug ‘woy 4OG U1 NSIP ZHO P SUIRIUOD [qQIT MO[
ot pue #31p ZHO JO SUS} AP SWITOD )Lq BILP ISTY AP JO FqqIu YBm gL

(zHD) L>uambay rspuodsuen oy 10§ s24£q ¢ “Xe

(8mns @Og) A3manbay pumemd Ay
4gs “ALAE ANVININOD

sng ISRA-UNJA 10 9DBJI91UT SAR]S J0aBi(;u)
4. HlAd SSTHAAV

UOISSIWISTRE 1S3

‘paxnbas £1da1 op ISV WO PURILO))
_ Y03  ALAE ONIWNVEL

‘SALAG VIVA

a3gm

_ viva _ viva _ viva _ GNVYWWOOD | SS3HAAY | ONIWVYHL

) ISMOJ[O] S PamIngs st 9Bessaw 2 “wiof
Smns @Og payded e W uaLam 3q URD Aouanbey ropuodsuen pansap agy

Aauanbay tepuodsuel) passap sy} jO UOjSSjWSUBIL  §'Z'D

Page 89 of 646



$32UAJAY 1YIO YA uoneuiquio)) ul uonesyadg obasiq iesjaing ay |, ] wed O xipuaddy -g-

T'0€80v 100\ 1 ANU 9 LSIM-TOM

19S AL ) Uo

pake|dsip aq ued 31 ey} OS [dUUBYD
1eY] S9POJIP pUE SI)B[NPOWIP pue
[euSis ayisodwiod ay) ut [dUUEYD € 0)
soun] ‘(Y[ 10 ‘JOAI3221 AI[[NeS YL

sayyduie youney
PR S
s g —
9 B9 B9 8 B B
[sneon | e 50
spuewwod Jb3sIa

‘[ouuRyd JUO 1589 I8 SUIPOOIP

pue Sunenpowap pue [eugIs
ausodwod ay) 3urA19991 10)
JIUn puod3s Y} Ul suBSW pue

(Q@Y]) J2A19231 I[[9)eS

dY} 0} J2UIqWOD JY} WOIJ I[qed
[eIX®OD B UO Ju3s SI [eudrs aisodwod
Ay} Jey) sAensn((I g 2Inig

pajjosuod ..wn:ownzw
hmc__nEm youne)
PR
o7 B8 P9 B B B
| somsoa | e s
SPUBWIWIOD DDISI]

PafoQUOT JaqUISYNg
c I ]

‘wnipaw
ay1 1940 [eudis apsodwod
oy Sumnwusuen) pue

“PaJe[NPOWp 10U I8 S[AUUBYD 3}
‘gons Sy "S9A[ISWIAY) (UOIB[NPOWSP
Suipnpour) uornouny ATy

ay) wiojiad pue [eudis pajejnpow

B DAI9031 0) Uumouy are syl "l
10 ‘x0q doj 198 © 03 Juas sI-[eudis

A ‘6T 2In3L] Ui parensny[I Sy

‘speugis ayj[eres Surwoour
9y Jo Aue Jo uone[npouwIsues) ou
S1 2193 ‘g1 2InS1J ur parensn[[l Sy

s[ouueyd Iy}
Jo uonenpow 3yj Suiueys
INOY}Im pue S[auueyd
Sune[npowap noyNm

“JUBASOLI
ST (JOU JO) pauIquIod 3q os[e
ued S[euJIS [BLISALII) Jey) 108) YL,

S[eugdis JT 9y} SAUIQUIOD JAUIqUIOD
[eusis e 1.yl sarensn([i 61 In3ig

Ialdwe younej
w pue Iauiquod

rer-rrrrry-r

reugis
ansodwod e ojul sjauueyd
P9199[9s ay) Sutuiquiod pue

Page 90 of 646



SI0UIRYRY JAYIO YA LoneuIquIo)) ut uoyeayoads ObIsIq JesjaIng sy | Med D xipuaddy -6-

T'0E80P 100 I ANAS-LSIM-TOM

“Burpeudis

Kem-om] lIm J[qe[leA® 3q UBD
1e) ‘uonjeWIOjUI UONEBINGIJUOD 10
‘Surddewr [suueyd saqLIdSAP § 33eq

"(reudis Jopuodsuey) [Suueyd palIsIp
€ 109[9S 0) S}UN UOIIOJ[3s Y} O}

o5 PR FR B

1ByIdwe yaune)

"Jiun 3s11) ay3 wody Suneuiduo
uonewlojur gurddew [suueyd
sesudwod uonewojul
[O1IUOD Y} pue jun

puo93s ay) woij uneurduo

QI aY» woiy Juas sysonbar uonooyes PUP Buiqwod sisonbar uonoojas [auueyd
fouony e o dadadhde sosuducn oo
[auuRyD JIB SPUBWIWIOI Aduanbaiy o asudwod uonewIojul
um uonesrjroad - 01UOD Y} UIdIaYM § WIB]d JO
UM Jey) mosom,oa onesyroads E Solom a0y 00 3 uralaym g wWiepd J
Db SI 1es[aIng “ar0qe pajels Sy SPUBWIWOD OBISIA o — walsAs uonnqisip [eudis ay ],
uondiIdsa(y/sajoN uopedyadg HbySI yespPIng 6 wier)

‘Jun

. saypdwe youney IS11J Y3 pue jIun puod3Is Y)

..Ew:ﬁ s wc__m:w_w _mcouoohm._n ena ALYWS kisudoig m@m m..wm mm_gm mwm % ﬂ Pue Jouiqwed U93M19q UOIIBULIOJUT [OJJUOD

Howzma-o\ﬁ [0y ‘ydeiSered is11y ‘77 | ol mwm mwm mwm mwm mwm Sunesunwwod A[[euonoalp

o8ed 1B ‘19A9MOY "UOIIEDIUNWWOD SITLIAVCD -] -1q 10J SiIUN puodas
] H fedt E potona e 1q 10j sjtun p

Kem-auo sarensn|(r g1 21n31g SPUBWILID DDISIA ) — pUE J1UN ISI1J 3Y) Ul SUBAW pue

Page 91 of 646



$I0UIJRY Y10 YL UOLBUIqIIOD) Ut uonesyoads DbgSIq TesiaIng oy, : Med ‘D xipuaddy -01--

T0L80V 00N I ANAS LSAM-TOM

"SWAISAS uonNqLISIp

AT 21qeo 2[3uis 10] Suruny
alowal urjqeua se (JuaWNOOp
ays ur paquiosap Aj[ng) DbaSIA
paocueyuy 03 s1dja1 g 8ed ‘os[y

“uorINQLISIp 291
9[qeo 3j3us Junsixa ay3 Surzimn
saouasajal uoneonyadg DbgSIa

jes[oing 9y} jo g 98ed -uonNQIISIp
9[qed 93uIs e salensn[[I 6] 2In31

SwasAs amrcebm% EiCLA
JIBms 1O spuapEsy A [VINS Pafjonucd equosqns 103 Sulony jowdy 7

“JIun J00pINO
AI[[a1ES 9Y} 0} PIJIUUOD I[qQBD
[e1Xe09 9[3UIS © JO SISISU0D
WNIpawWl UOHBITUNUIWIOD

Ay} UIRIdYM ] Wrep Jo
walsAs uonnqusip [eudis sy,

uondidSa(I/s30N

uonedyadg Hbysiq yespPIng

<1 wie)

"(39p029(J 19A19Y

pareiSau) I ue se o3 9fed

1B 1X3) 9Y] UI O} PALI9Jal ST yoIym
‘I9A1931 9)I][2]BS B pue ‘SIOOPINO
paoerd Ajuowwod yuawdinba
Sunosjas pue Juryoums Yiim euudjue
SI[[les & sAensn[[I ¢ 2In3rg

PU3PRIH ALVINS P3||0QU0D Jaquosqng 1§} unbiy

SAQ ALYING Aaudaly ﬁ ﬁﬁﬁﬁ bwﬁ:hsﬁ%
=5 A B9 B2 B9 B9

SITPIMNIOO -3

= s i
spurwWwoo Nb3cgIn

xadyinus Bungsums:
{ob3siq) Aduanbay apim (a1
{ob3asia) uomsod (
{2basiq) pueg (u
{ob3s:q) Apejod (1
:03UINDAY SONVIRNOD

"JIiun I3poosp

I9AT19021 pajeIZaul AIf[Ijes

® SI JIun puodas ay} pue

Jun J00PINO I[[IIES B ST Jun
1811} 9Y) UIdIYM § WIB[D JO
waysAs uonnqrsip reudis sy,

uondrIdsa(/saoN

uonedyadg HbySIq espIng

1T wier)

Page 92 of 646



$93U319J9Y YO YIA UOnRUIqUOD) Ul uonesydads Dbgsi tesjaing sy, ] Led ¢ xipuaddy “11-

T080V 1001 ANC9- LSHAM-TOM

Iapuodsuen e jsenbai 0) )sonbas
[oUUBYD )M B SB 0] PALId)ar

sI ‘reudis 1sanbai 1opuodsuen y

"Jlun JOOpINo
ay3 o3 [euds DbFSI e spuas
(¥ 2y ey sajensal[r 6] An3rg

kbl
Trehehdadads
E SPUBLIWOY Ob3SIA z s

P3IARUOD JAQUISANS

sng ALYWS Alsudold

Jagydwe youne)
PuE JAUIqUOD

—1

‘I /Y1 wody
- NAO 3y 01 eudis 1sanbax
Iopuodsuen) e Sunedrunwiwiod

‘a1

10 ‘JOATA09Y 9AI[[AIES B 0] PAIIUUOD
9q Ued pIjenSN[[I SB ‘YoIym ‘S}a[Ino
[[eMm 94} JO yoBd 0} 9[qed J[3uIS € elA
panquisip st Jndino aisodwod sy ],

“Iourquo)) jeudig ay) woity Surwod

se pajensn[[I 9[qed [eIXe0d )

19A0 panqInsip a1e Jndino gNT 2y}
woij pajoenxa speudis sopuodsuel],

‘(yoea

Inoj ‘ased siy) ur) sfeudis gN1

Jo Aypeanid e Sumndino yoea ‘sgN]
pend) om) sajensny[r g Ini

puapeaq ALVINS P2I0NUOD 19GUISQNS 6} nBiy

sayidwe ypung

(3b3s10) Aouanbay ajum (A1
{ob3asq) uossod (m
{ob3s1q) pueg (n

{Jb3sia) Awejod (1

:03¥NDIY SONYNNOD

:JO
sdais ayy Suisudwiod poylow
Y1 ‘NAO Y} 0) PAIIUUOD
3[qe9 9[3urs ® 1940 (1)
I9pOo9p 19A12931 pIjeIZAul

ue 03 s[eudis pueqpeoiq
aaes Jo Anpeinid e $9A13031
1ey) (NgO) un J00pINo
d)[[aes e wolj sjeudis
Jopuodsuen jo Ayjernd

€ Sunediunwwod Jo poylouw y

uond112s3(1/s330N uones1adsg DbFSIA 1esPINg pI Wie
_ ‘[eudis
R asodwod ay) se wnipaw
600 ALY Kioudoig mme mﬂ mmwm mﬁ mmwm mm.m PUE JouIqwod UONBIIUNUIIOD SWeS Y] Sasn
T ek mwm mwm mwm mwm mwm 3unesIuNWWoD 10] Sueaw

w !

nIpouW dwWes 9y) uo E _ g2 -4 Ay} uraIaYM 7| WIED JO
UOIEDIUNWIWOD SIeNSA[[I 6] NS SPUEWOD DD3SIQ — waysAs uonnqnsip [eusis sy,

uondiIdsa(1/s9joN

uoned133dg HOASI( 1es[AIN

£l wiep)

Page 93 of 646



$35U219J3Y Y10 YIAL uoneuiquo)) ur uonedywads Dbasiq yesteng sy, ] wed ‘D xipuaddy -ZI-

T0£807 100\ 1 ANAI9' LSTM-Z0M

J10Wwa1 Juljqeus se (JuUIAWNI0p

ay ur paquiosap A[[ny) DbaSsIA
paoueyuyg 0} s19)a1 g a3ed ‘os[vy

‘uonnqnsip
9a11 91qed J3uis Sunsixd
oy} Surzijnn saouaIayaa g aded

ssypdwe yoruney

“(Q@YI) 19A13091 A[[oReES 500 ALYIS Aioudang ke e ke L
a1} 0] JOUIQUIOD JY) WOI] A[qed o mwm mwm mwm m_mm mwm ‘S 9y 03 N0 Y} Woly
9[3urs e uo juas si [eusdts 9gisodwod SIBUBAUOD -] 9[qed 93uIs a3 1940 [eugIs
E PaliCqUO? JaQUISUNS
ay) 1ey) sarensn[|I g 21Ny sPUBWIWOD DbISI — ansodwoo oY) Sumnusuen

Teusis an1soduwos e sonpoid 03

w ssyidwe youne;-

pUE 1BUIGLIOD

‘reugis aysodwod

S[euIS ¥ OM] SAUIqUOD JAUIGUIOD - e ojut speudis Jopuodsuen
reuSis e sojensn[l ¢1 2In31g P2a192[2s JuIUIqUOD

(¥l oY1 WOy UOHEWIojuT DbESIA -
UO paseq St UOMDI[IS [duueYd ‘sreudis jsanbai
3y} 9A0Qe A[SI1RIpoWLUI PIeIs SY pu e u oM u e n 1apuodsuen ay) 03 aa1suodsas

"(uoneoyyroadg

DbgSIq 1es[ang oy ur

pue juajed 9/ ¢, 3yl yjoq ur spauueyd
Sse 0} paliajai) s[eudis Jopuodsuel)
109[3S SIAUAUOD J]-A] Y}

SIBUBAUOD HI-}
P3lIo4UO3 18QUISUNS

xajdynw buiyoums

pue sindino gNT S199[9S YoIIMS YL,

‘[ouueyd

(ob3sia) Aousanbaij a3um (A1
(ob3siq) uonisod (1

(ob3sia) puesg (1

(ob3sia) Auejod i

-aYINDIY SANYWINOD

s1 Sunogfas 9y} uraIsym

‘sjeudis

pueqpeolIq AI[[BS PIAIIIAI
aY) wolj pajoenxa sjeudis
Iapuodsuen jo Ayjeinjd

e 3uno9es ‘nNgoO ay1 ut

Page 94 of 646



$30U212J3Y JAYIO YA UonRUIqOD) Ul uonedlyoads Dbgsiq tesfaing ayy | wed O xtpuaddy -€1-

2°0£807 100V I ANU9-LSIM-TOM

‘reusis aysodwod ayy ur yuswaded
Iadoid moj[e 01 s[qerrea 9q pnod
wuswooe(d yons jey) poolsiapun
SARY P[NOM LB Y3 Ul [[IS ATeurpio
JoauQp ‘reudis aysodwod oy

ur Juswaded 10j sarouanbaiy 19udd
Mmau 0) sarouanbaiy 191U aA10adsaI
1oy uroly paje[suen; Kouanbaij ore
S[auUUBYD By} SIYOLBI] 0UAIJA Y

‘Zuruiquiod
a10j2q Aouanbaiy sjqeriea
© 0] s[auueyo Japuodsuel)

Pa199]9s 2y} Sune|suer)
Kouanbaiy sasudwod
Suturquiod jo dais 2y uraraym

] WIE[D JO POYIW YL

uo)dLIdS3([/SANON

apIny sId|[e)su JespPINg

91 wier)

‘Bumiwsuen

pue Suruiquod ‘3ur1o9fas

Aq [eugis ay3 Jo uonenpow

a3 Surraye SISSNOSIP JeY) 90UBIIJaI
S U UOISSNISIP OU ST AT,

_ LNAWILVIS
HIJdIIS — 61 WO¥A dAV

‘Sumwisuen

pue ‘Suruiquiod ‘3unodfas

Jo sdais ay3 Aq paidife

j0u ST [eu3Is Jopuodsuen)

9y JO uonE[NPOW Y} UIIYM

‘SUWIdISAS uOINQLISIP
JI 21qed 3j3uis 10j urun)

Page 95 of 646



$90URIJaY J3YI0D YIAL UOnRUIqUIOY) Ut uonedyads Dbgsi tesPIng oy, | ed ‘D xipuaddy -p1-

T0£80v 1000 ANQY: LSTM-TOM

‘reudis aysodwod Jwes
9Y) 9A12031 SCTY] [[B 38Y) OS SI3[IN0
[Tem 2y e Njds st 9[qed 9[3uls ay |,

*$19[IN0 [[em jo A3reanid e pue ‘o[qed
Jwres 9y} J9A0 (Y] 2Y) WOolj Juss
SpUBWIWOD 3Y) sagensn[[t 6] 2Indrj

snq ALVINS Aaudoid mm.vm m@m m@m mnwm mu]m
o 0.9 28 B B

eyydwe youne)
pue JBUIQWOD

‘[eudrs aysodwod

JWES Y] 9A12021 S(TY] [[e pue
Y1 ue WoIj 3[qed Y} I9A0
panrwsuen s [eusis 1sonbaa
Iopuodsuen sy} urarsym

[romeont | o
SpuBWWod Hb3asia o — {1 Wiej[d JO poylaw ay J,
uondiIdsa(/s3ON uopedyadg HbSIQ JesPINg 61 wre;)
- ‘SCI Jo Aneanid e 03
Gl

@y ue Surpoddns

Jo a1qedes yoea sytun [fem

[e1aAas 01 J1ids st [eusis aysodwod
ay3 1ey) sajensn[r 6] 21031

sng ALVIS Alaudold
o109 5.9 P9 B0 B9
| oneos | s sl
g SPUEWWOS Ob3SIa

1

SunnqInsip pue awoy e apisul
reudis ansodwos ay3 Sumijds
Jo dais oy Suisudwos royuny
P1 WIE[D JO poylawl 3y,

uondiadsa(]/sd9)0N

PaljOQU0D JBQUISANS
uoneaypads HhESIA 1esPINg

81 wier)

Page 96 of 646



$90UIRYAY JYIO YIM uoneuIquoD) Ut uonedijwads Dbgsiq 1esPIng oy, i wed ‘) xipuaddy -GI-

2'0€80V 100 I ANA9 LSIAM-TOM

saypdwe youne|

ooy FEFREREREEES BEREE | s oy oo g son

‘il 5.9 mwm mwm mwm mwm mwm pantwsuer; st jeudis 3sanbar

oY) W01} 9[qed WIS IY) J9AO0 JUIS SIGUAAUOD J-3f Jopuodsuen; 3y uraraym

st Teudrs Surreudis DbgSIA YL E spUEWWOD DbISIA poIeat _weuﬂ__m — 1 WIe[d Jo poylaw 3y,
uondiads3(J/SaION apIng) SId[e)su] yesEyng 77 wrep)

SAAI

(11 21031d) sqA1

o[dnnw 03 Sunnqunsip pue Jumiids
SoLOBa) 90UAIJAI AY) ‘g WIB[D

01 103dsa1 ylim 9A0Qe passnosIp Sy

"90uaI9ya1 3y} Aq ySney st Kousnbouy
9[qeurea € 0) 3urun) ‘g wrepo
01 102dsar y11m 9A0Qe passnasIp sy

onsms moos b o B
o9 9 28 B9 B9 B

[ sonecu | s s
spuewwod Db3sIg

[ N,

1ayydwe youne;
puUe JBUIQUOD

1

Jo Aypeanid e 01 Sunnquisip

pue awoy e apisur [eudis
aysodwoo ayy Sunids pue

_ ‘Buuiquiod
a10J2q Aouanbaiy sjqerrea e 0)
s[ouueyd Jopuodsue) pajod[as

oY) Sunejsuen Aouanbaij :jo
sda1s oy} Suisudwods Jayuny

1 Wie[d Jo poyjaw sy,

uondiLdsa(/sanoN

P3I0/U0D 13QUISONS
apIny sIa[[ejsu] JespPIng

[T Wiep)

Page 97 of 646



uoyeoyroadg ObISIQ tespIng oy, 11 Bed ‘D xipuaddy

I@ﬂl

T0E80V 100 ANQY:1SIM-T0M

‘[eusis aysodwiod

ay) woyj (Surxsjdninwiap) uonoenxs
[duueyd 3Yy) s3so[osIp uewsdwny
‘Ep-G€ saul| 7 uwn[o) 1V

(7 2in3ry)

QI 243 01 S[2uUUBYD PJOBIIXD SA)NOI
pue ‘feudis aysodwod A 1, A[[ages
[eN3Ip ay3 woy S[auueyd S)ORNXI
1eY) ‘Aemoled 1o ‘Zg¢ Jun 90BLINUL
yiomiau e smoys uewrajdwny

s1 s1y], ‘uoneoyidads Z-OFAIN 24l Ul pouysp se ‘podsuen
weiSosd o[futs & oyur weasys podsuen weiloxd spdnmuw
¢ worj Sumxordninuwop e SI 210y) ‘pasn Juwdq ST O9PIA
Z-OgdIN 18q) nondwmnsse oy Sumyepy (steans opdnnu)
weans Suiwodul oy} Jo uoyonNsuod oY) Aq 1o5 YpLm
-pueq AJesjiqie ue uey) Jogiel (Weans 9uo) W JIpimpueq
o|qeuUyOp ® UIIM Aels 0] AIESSI09U SI ZE U IORJIAUL
yJom)au ayi Je Suxapdninwap 95e1s 181y © sYIoMIau SWwos
10] 1oy} saumsse uonuaacl yussaid oy Jo arnjoayare oy,

panunuod ‘g wiep)

‘[eusis
911sodwod ay) Woj pajoenx?
S[oUUBYD SAI3031 ST [[®

‘[eugdis aysodwod

3} SAIID3I SJI[INO [[em 0] PAJOUUOD
S 219Yym 9]qed J[3uIs ® UO
panmwsuen Suraq jeuds ansodwod
91 smoys os[e I "I ue poddns
ued YoIym JO Yora ‘SI9MIN0 [[em

Jo Ayrpeanyd e sojensny[i 1 2131

Jayyde youney
puUE JBLIGWOD
Snq ALVINS Alsudold

X et

SI3UINCY JJ-d|
P3ICRUDY JAQUISUNS

e tmmeee Goremnece e | |

pue
NAO Y} 03 PAI2UUOD J[qed
9[3uls & uo paprwsuen) si
reusis aysodwod Iy uraraym
pue sqy1 Jo Anjeanid e
Suisudwod 1oyuny | wreyod Jo
uro)sAs uonnqinsip [eudis ay [,

uewdwiny 03 ‘71985009 "ON Iud)ed Sae)S
Paju() yjim pauiquiod uopedynads HbISIC JesiPInyg

c wer)

seouaiajey Aiepuossg yim uonesyyoads Ob3s!a tesiaing ays jo Aunqesyddy ) 18Yd

Page 98 of 646



uoneoy1oadg DbgSIa EsiIng ay L 11 Hed O xipuaddy

Ihﬂl

TOL80P 100N T ANAS LSAM-TOM

JoA18001 [e)SIp

oy} ut SIS MV'S [EISIp JO asn 3y}
sassnostp 1aded ay1 ‘691 a8ed 1y

“UOI199]9s [auuryd wioprad 03 s13[1y
MVS Sofeue jo asn ay) SISO[OSIp
90UQIJa1 A} ‘UOIONPORU] S U]

"UOI109[9S
eugis/3uruny Joj sid)[1j [eNSIp pue
19119AU0D [en31p 03 So[eue ue Sulaey
I9AT9921 © S9Uoed) 1aded 19A1909Y
a)i[[ores eI woodpeolg Y],

Tt ASADO NSO ASAE ¥

To Viterti Decodet
!

Tomdep $01q O] RApdAl e wEAp {raaamn ¢Sy

WOV

WXy pe m Ny

| -
gmaxy
S

"10)[1 [e)3ip

© pue JoUIAUOD [eNIIp 0)
Sofeue ue sasudwod 10193[3s
Teugis oY) urazaym [ wrepo Jo
wa)sAs uonnquisip [eudis ay L.

JdeJ 12A1303Yy Ij[a)es (BN wodpeosyg
YL YIm pauiquiod uonedyads DbHSIA 1espPINg

£ wrer)

Page 99 of 646



uoneoytoads DbaSI tespIg 2y, (11 Hed O xipuaddy

Iwﬁl

T'0£80¥ 100 ANAS: LSHM-TOM

‘ndino gNT pueqpeolq e 3ulA1dda1
6 Jaun], ay) sarensnjji [98ng

W PAATOAI

sreugdis .y Jo Anpeanid ay) woiy
[Quueyd palisap 3y} 01 Surpuodsariod
eudis 1y tepnonued ay) Sunosyas,,
10J g Jaun) & saso[osIp judjed

vLL, W ‘pT — 81 S_UIf ¢ [0D IV

LY WViNYE )
g PWHIN e 68 W6 8 %

“Joun) e sasudwod 1030998
[eudis oyl uIAYM | wWiIe[d Jo
wa)sAs uonnquisip [eudis ay L

‘[B *39 [93nd ‘0} pLLYSIY°S *ON Iuded SIAe)S
pajlu()] Y)m paulquiod uonedyidads HbHSI 1espPIng

p wier)

"U92I0) UT UOKdUNY 13un)
a1 smoys ¢ 21n3r] jo uonuod siy,

‘[ouuRyd

USAIZ ® 109[9S pue aunj) 0] 1[I
ssedpueq e y)im pauIquIod IOJR[[1DSO0
d[qeLIeA pUB JOXIUI B SAYOEBI) UAID)

"uoNO9[as [eudis 10

“Joun) e sasudwoo 10309[9s
[eudis oyl urdIAYM | WIED JO
waisks uonngnsip eudis ay .

Iauny B 91eNsnj[I SOOUISJIY [BIGADS

‘[€ *19 ‘U3AID) 0) (OE6°ELO'S "ON Juded SANE)S
PAU] Ysm pauiquiod uoyedynadg HDbASI esppIng

p wrer)

Page 100 of 646



uoneoyads DbASIQ IespING YL 1i Wed * xipuaddy -61-

T0E80F 10O TANAS-LSAM-TOM

*SuruIquiod

03 Joud s[auueyd 399[2s 0)

12)[J MV'S & AQ Pamo[[0] (1018[[1950
[BOO[ pue Jaxiw) Jaunj e SurAey Yyoed
sreudis ndut 9y1jates jo Ayjeanyd

® JO Yoo je Joun) e smoys g a1ngig

€116001dH uonednqnd jusjed

ueddoany Ym paurquod uonedyrddg HbySi respEInyg p wre)
Rl g S
1 . _«mﬁtﬁ«w . ..ob.._
J.n.\r._.. “ i “rg-32) A 5T
' h] i eI
. L OB O
= | N S ] e X
W\\ i Py —
_
| Q% O
! szt LT %
‘reusis aysodwod “ it by
® 0Ju0 Way) Suruiquod o) Joud ! “Q ”0 .
S[ouuRYD 109[3s O} [RUSIS A{[INES B 0) vt mapvamio S _E _n.ifs
P2102uu0d siaunj sAjeNsN[I N1 . _ v
68YLSLOdH uonedNqnd judjed
ueadoanj] yym pauiquiod uoneaydadds HbiSI respPIng p wiep)

Page 101 of 646



uoneoyadg JbASIQ JespaIng YL qf Hed O xipuaddy

lONI

T'0€80F 00T ANGY: LSTM-TOM

_ A4

pue ¢ s1aun) om] YIm uonounj (did).
a1mord-ur-armoid e Suraey J9A19031
UOISIAQ[2) B S)eNSN[[I G N3]

O~ ONLLLNGNI AN

H3LNANODOUIIN _

FEL
LI

147
: a

‘[eusgis Japuodsue) uo ISeI|
18 S9sn Jaun) yoeo pue jeudis
arsodwod ay) saatada1 (QYI
9y} UIYIIM I2UN) YOBI UI2Idym
‘@I 2Y3 uTyim s1aun Jo
Apein(d e yim 91qed [BIXROD
3y} 0} pAIdAUU0D (YD)
I9pO29p ISATID3I pIjeI3ajul ue
Sursudwod 1oyuny | wield jo
wIsAs uonnqinsip eudis ay L,

$8T°SYT‘S 01 "ON Uk SI)E)S

PONU() 1M paulquiod uoneayads DbASIA 1esPIng

§ wier)

Page 102 of 646



uonesyadg Dbagia iespEIng ayL i1 wed 3 x1puaddy

IﬁNl

T0L80V 100N ANAY- LSAM-TOM

*J2UN) YoB9 I0j JUO
‘umoys osje a1e syndur [eugis omJ,

'SuOIIOUN} PIOOIY-pue

-yoIe A\ PUB 2INJDIJ-ul-21n)d1d 10J
uorneardo Joun) [enp saqLIOSAP (A1
al[ales e Joj apinn dmoag VO UL

SUIGUSINY L SO ool JHN/HA SAL IR semmem
10 smoys omy Buldioam 10 1ayjouo 0] 8jqOO 4y UD J2BUU0D

mcfoﬁ? 8jiym moys auo Bujproses so
s ‘sainjDay ujoySD 85N Of J3PIC u) ALOL %

SBIGO0 OAY 13BUUOD ISP NOA "DUUSUD YSIp
ajijjaios SQ»EQ* 9|00 Yioq PP_UL0D

14O §1 13AI939) Sl USYM S[RULDYD S|qOD 1O
\ 10 §59200 O} YSia NOA §| UOIIIBULOD AL

5 R\ 9jqO0 JO DULEUD Al STOPDAI] D [D5UU0D
puuajup nw

YSIp SUjjNDS WO UCIPIUUOD AL OYIDI IO BUUSIUD A Waly

‘(B1huexd 40y ‘SRPOUE BUIYIEM Bl MOUS BUO0 BUIPIOIDI JO BINPIGUIRNDIY Ylim

82u0 18 smous amy Bumaln) sisun s sananal ay jo yioq a4nbad ey saimes) asn

0} S3IQED (10G 123UU0D IS NOK ING 'JBAIA08) BY) PUB BUUAIUR YSIP ayliales atj)
(3aMIaq ajqe2 auo Ajuo PIUOI NOK Ji A1 LOIBM UB2 NOA s

[eudis Jopuodsuel) ouo 1se9|
18 $9sn Joun) yoea pue [euJIs
a)sodwod ay) SAATIAI (AL
Ay} UIYIIm JauN} Yoea uiaidym
‘@l 2y ulyim s1aun Jo
Anpeanid e yum 9jqed [BIXBOD
3y 0} Pa1oauuod (A1)
Ip0oap 19A19031 PIjeIdajul-ue
Sursuadwos Joyuny | wirepd jo
wa)sAs uonnquisip [eudis ay .

apIny dnjag
VO Y} Yim paurquiod uonedyads DbSI respIng

S wier)

Page 103 of 646



uonwoyoadg Jbasiq 1espEIng oYL (i wed ‘D xipuaddy -2C-

Z:0£807100%A L ANCI9" LSTM-TOM

"S[eu3Is UOISIAJ[I)
oy SurA19921 (7 Joun) fenp ©
soyensn[[t Judted ¢9¢, 9y Jo g 2Ingig

"90ud19jal
UOISIAQ[J] Joun}-[enp IoYjouy

Pooy NOLLEOd
YITIOHLINOD NIVD INIRILINS A
g1 JLLVROLAY DUI¥NY | oqny IYNDIS
{ T04LNOD
13138
I3NNYHD

doingidlsia
TYNSIS USNAL TVAT ;
Y 7

0z

41 VLD

H0S53I08d
TVNDIS

114

03S 03 ‘€9p°cSE 9 "ON ES& saje)s

poyu() s pouiquiod uonediyads HbFsi| respPIng § we)
vl 31
- .
‘Kiifeuonouny e P oo i ﬁ
anyord-ur-axmotd youni-g Suiquosep w0 1 oo o - - 2
‘1z 93ed pue ‘p1 21314 998 i e Tauins
‘AyIeUONOUN] 19UN-0M) % =
Suiaey sreudis uoisia9}a) 10j xoq doy oo o ) & — P —L
13S B SISO[ISIP OS[B 90UdIDJAI SIY ], e o AY \
6S07160dH J2quny uonedlqnd jusjeq
ueadoany ynum pauiquiod uonedynadg HbASIT respPInyg S wirep)

Page 104 of 646



uoneoyads Obgsiq 1esang sy, i1 Wed *O xtpuaddy

cz-

T'0£80P [OON\ I ANAS-LSAM-TOM

"(7 98ed) uorssiwsuer) gjep SSa[aIIm
pue SW)SAS ANSWI[3) ‘SWIASAS
[o1u0d 9jowas apnjoul suonesijdde
pPaquIOsd(  [01IU0D SSA[AIIM JH[)
pue JHA 10} SI 191909y Sutkoy]
JIyg Aouanbary INZOZEVVN Y

‘'s9auendde Jsswoq e
LIOISSIWISURL} BIED SSIDJIA

swa)sAs Anjowsiay
SWwa)sAs AJUNJag e
SwajsAs 101Ju0d 3jowa
SWIB)SAS wueje 1ed
swa)sAs Anua ssalkay

suonjesiddy

Juaund Aiddns 1oA13221 abelaae ay) sziwiuiw

0} J3pIO U] 3pOW UMOP-Iamod B Sainjesj 3JIASP ayL
"J2DIIS B)ep PUB Ja}jy B}ep ‘J0)eINpoWwaP NS4 “1ojeieduiod
ISSY (Issy) J0jed1pul yibuass (eubis panisday “Puwi
‘Jayidwie 4] ‘19xiw pajueeq ‘i0)ejjidSo |BI0] PazZIjiqe)S
MVS B sajesodiodul WZozevyn syl "uolejnpow

(Ms4) buiAay wus Aouanbaid ausp BuiLojdwa

SWI)SAS JHN PUB JHA Ul 2SN 1o} papuajui Ajuewud
‘1919231 diyd-9)6uis pajeibajul Ajny e SI WZ0ZEVVN Ul

NOILJIRMOS3A TVHINIO

un

SSA[AIIM B JOAO pPInIWsuel) st
uoneuIIO)ul 199[as Jopuodsuer)
uraIaym | wirejd Jo

waIsAs uonnqusip [eudis ay L

1934S ©E(] [01)U0)) dJowY SsAIIp sdijiyd
Y} Yim paulquiod uonedydads HbISIA IespPInyg

L wier)

Page 105 of 646



uoneoyioads ObESIA tesiIng Sy :1f Wed ‘D xipuaddy

IVNI

T0£80¥ 10011 >Zm_o“.rwm>>.~o>>

‘woyoq ‘6¢91 93ed pnegiN

Gy — 1 Jo saes ojdwres 1e unerado
wa)sAs e ul ZHINSS JO YIImpueq

€ SurARy J91[1J B SMOYS WOIpeoIg

e yur djopN]) Tensis ndor I Jo Ypimpurq S5IVXR A} JO AWOS
o S0 ™Y AVS ZHN-CC S 5901 3y 3uty ST pnegIy Cp 32
uonepuiSap sooeuuoyssd oy sof asned Amwoud syl yuosaxd
are sRILUT [SUTEYD juadefpe wagm (jenSis mdor pnegia-1
sns1aa ajes ajdmes ZE-gz1) wep ndm pajdmesmaoc A[qEm
2 wox Summuy joquss 3 JAA0JAI JBE SIBYYG [RM3p oW
Ul SID3P MEIPIOA VY pUR 1aun Yy WY Ision segd o)
anp Luewnd st puegiy [ je sonepeidp YL paeEiN St
pue [ Jo somwanxa omy A & AySts seperdsp aouemropad
ayJ, -aBuer pneg@-CH—1 @ JO IB1Uad ag i A@jemnxoidde
‘puegly (T i& smdd0 30vEUNopIRd 159 Y "GP §°0 Jo A
A parmbal oy unpLa [laa 51 (3300 + 12A1305) BoyepurIdap

"[eugis

1opuodsuen ay) Jo yipimpueq
9 uey) Japim 9%,001 ©)

9% ¢ woij Surduel ay) urdIAYM
p1 WIie[d Jo poylowl 9y,

Jded 1941909y INNj[IeS [N wodpeosyg
Y} Yiim pauiquiod uonedyyadg HbFSI espPIng

ST wier)

'S — Op saul| ‘1 uwn[o)

"A1INdIId UONOI[3s Iapuodsuer)

9y) ur S[eu3I1s AI[[9IES I0] UOI}IALIOD
195JJO I911IBD SIQLIOSIP UAID)

S4AUY TOZ ¥>0(q 131y ssedpueq/HOv/a3eis [ (10442
121434400 YO0[q ISIOU MOf JO/pUB 10419 13puodsuerl
aujaies o1 3np *39) SLauanbaiy 131422 [eudss indui oy ul
S10113 JOf 1991100 O} 07 191I2AUOD-UMOP NG papiroid
fauanbaly uOISIDAUOD-UMOP 13BX3 Y1 Julfjosuod jo
ajqeded st 90z 13j[0s1u030IN N "a8eis | ZHIN 719 € jo

"UOI)D31109 13SJJO JILLIBD

J10J J1un S11j Y} Ul SuBdW B
Sursdwos 1oyng ‘g wirepd jo
wo)sAs uonnquisip [eugis ayL,

‘[€ *19 ‘UL 0} OEG°ELO°S "ON Judled SINe)S
PaIuN) Yym paulquuod uonedyadg HbgSi( respEInyg

01 wier)

Page 106 of 646



uoyeay103dg DbFSIA IES[AING YL I Bed ‘D xipuaddy

IWNI

T0t80¥ 100 I ANAS-LSEM-TOM

"01-1 saul] ‘4 uwnjo) pue ‘¢ 31

“3uiuiquod 310}3q ‘[eudis ajisodwod
a1 Jo winnoads o) uryiim Aouanbaiy
J[qeLIeA B 0] S[ouuRyd Jopuodsuen
P2109]3s June[suer) SaYora} U

30
il

: 822
HOLVWINILLY .IN

134
7 ¥ai
9e2 .
E@.m.
- Aose
vee
2¢2
NHHL ¢001 41
WIND
L INIVD
d8/39v/
|||||||| Lt
202/

SIYL ‘$pZ ODA Aq peonpotd Aousnbaiy sore}|toso (go0y
a1 jo uonounj © 3uiaq [eudis indino ay; Jo Aduanbasy
131432 108X3 Y1 Yilm—pueg ZHW 005 1-006 Y1 uiyitm
a1aymawos [eudss Jopuodsuels ajBuis e apiaoad 03 797
dins g1 jo indino £ouanbaty oie([1os0 (30 Syl sausp
~013194 Ty J3XIN ZH OE[Z-0€S [ JO FBuel ays uiim
3q O} ppZ ODA £q papiaoid indino Louanbasy toieg]
-11950 {820] 241 sjou0d Auapuadapui 99z Jandwosoud
I (0T MDD duaAu0d dn Uyl §PTOPTYYT

"Suruiquiod
210J3q Aouanbaij ojqerrea
® 01 s[ouueyo Jopuodsuen

P2123jas a1 Sune[suen
Aouanbaiy sosudwod
Suruiquoo jo dais oy uraraym
P1 WIE[D JO potpawl 3y J,

*[€ 13 ‘UdAID) 0} OEG ELO'S "ON IudIed SINe)IS
Paju() ypa pauiquiod uonjedyads HDbFSI yespInyg

91 wirer)

Page 107 of 646



uoneay103dg DbaSIQ esiIng ay L :1I Wed ‘O xipuaddy

ICNI

T0E80V 100 ANAS-LSAM-TOM

‘pautwIalepaid 2q 1snur 11 )1 9oe[d
Apadoad o], -reuSrs aysodwoos oy ur
yuowaoe[d palisop Aue 0) SUNISAUOD

Sayoea) ()9 auI[ ‘g1 uwn[o)

‘ndino gNT 2y ul jeudrs
Iapuodsuen ay yojew 03 Aouanbaij

pauruejapaid e 0] Sunejsuen.

$9YORa) ()G SUI[ ‘Z[ UWN[o)D

‘Kouanbaiy
paurwis)apaid e 03 9q ued uone[suen

-Ui swojte g0z 10123198 "souanbasy indino 1apuodsuen
pa4159p {ue 01 [oulis pa1d9as 1LY} 1I3AUOI O1 HgT 31197
-u0d dn sjonuos uayr pue ‘sjeudis sapuodsues; indui
341 Jo 2uo Kue 133[3s 0} YT 13142AUO0D UMOP Jul(jONIU0

jo 3[qeded Si 907 I3([04INOIOIDM ‘SNYL "QPT 324 09

(GNT euuaiue ay) wody $924p pasead
-de aaey pinom [eudlis sspuodsuen ayi se) pueq ey S
utyiw Japucdsurn 2y|Rres passap usad e jo {ousnb
-24) 22120 piepuels e Suworew Spdex3 Souanbaiy
121430 B aney o} L[[edy1aads 310w puB—ZHI 0SH1-056
[ewiduo ayi uyiw Aduanbagy 121u9d v Sutaey [eudis
€ 01 ¥oeq [eudis PIIO3[as Yl SLISAUOD $T 4913Au0D dy 0

‘Buruiquiod 310§9q

Kouonbaiy pauruiiajopaid

© 0] S[ouueyd Jopuodsuer)
pa109[9s 9y Sune[suen
Kouanbaiy Suisudwods 1ayng
G Wreyd Jo poyjawt ay,

Kouanbaij ay) 1eY) SMOYS OS[B UID)

‘& )9 ‘uddID) 03 OE6ELO’S 'ON JUded SINeIS
PajIu() Ypim pauiquiod uoyedyadg DbHSIA yespInyg

L1 wier)

Page 108 of 646



uoneay1oads Hbasia tespIng 2yl i Ued O xipuaddy

IN\NI

T0£80V 100 T ANA9-LSAM-TOM

‘(7 98ed) uorsstuisues) ejep sSo[aIIm
pue SWASAS A11oWI[d) ‘SWASAS
[0N1u09 djowal apn[our suonesijdde
PaquIOsa(]  [ONU0D Ssa[aIim JHN
pue JHA JOJ SI JOAT009Y Juikay
yiys Aouanbarg INZOZEVVN AW

‘saaueijdde agsawoq
LIOISSIWISUBI} BJED SSI|MM

swa)sAs Asjawa)al
mEEw>m Ajundas

SW3)SAS |01]U0D 3JoWY
SWIISAS wieje 1en

Swia)sAs Anua ssolloy

suonesijddy

‘Jaund Aiddns Jaaia0a1 abeaae ay) sziwuiw

0} J3PJO Ul 3pOLU UMOP-i3Mmod B S3Injea) 22IAp Ay
"J3OIIS B)jep pue 3} BJep ‘J0JBINPOWSP WS ‘Jojeiedwod
ISSY (1ISSY) J0)ed1pu} yibuays jeubls panaday ‘ssjiw
‘1syidwe 4] ‘1axiw pajueleq ‘J0)ej|iIso {BI0] Paziiqe)s
MVS e sajesodioaul WZOZEvYN aul "uoneinpow

(>is4) buifay wuys Aauanbaid asp Buthojdwa

SWaISAS 4HN PUB 4HA Ul 9sn Joj papuajul Ajuewud
‘JaA1923s diyd-a1buis pajeibajul Ainy B SI NZ0ZEVVYN UL

NOILdINOS3A TVHIN3D

1nao

oY) 0} YUI[ SSI[AIIM B ISAO
pannwsue) si [eudis 1sanbai
Jopuodsuen 2y} uraraym

p1 WIELD JO poyjawl 3y J,

1334S BIE( [013U0D) djowdy ssaPIIA sdiiyd
) yum pauiquiod uoyedyadg HbISIA espIng

0T wrerd

Page 109 of 646



uoneoyadg ObASIQ 1esRINg Yy, it Wed ‘D xipuaddy

T'0E80V100W\ >Zn_o”._..mm>>.~o>>

"61 2131 1B 90UAISJaI Jes[oInyg
Arewad oy ur punoj are unnquIsip
pue Sumids jo suonouny ayJ,

"01-1 seul| ‘p[ uwn[o) pue ‘¢ ‘31

‘Sururquioo a10jaq ‘feudis aysodurod
ay) Jo wnnosads oYy urynm Aouanbay
J[qeiIeA © 0} s[auueyd Jopuodsuen

lel
AlddNS Y3M0d \ " |
WONJ 31dWVS p201 + H
ZHO9 ! AHIWISAA | OO0 |
PO ] ‘O34 H
i

ZHWOEIZ-OES! | ia

HOLWNNILLY| 822
134

SIYL ‘$9Z ODA Aq peonposd Louanbaly soejjioso (e20]
ay1 jo uonouny v Juiaq [eudts indino 3yl Jo Aduanbaiy
JIIUID 108X Y1 Yum—pueq ZH N 00S1-006 24 uyitm
219ymawos [eudis Japuodsuels 3[3uis 8 aptaoad 01 Tp7
dins 1 jo indino Louanbazy soieq(ioso [es0] siyl sausip
~0112Y TP JXIN ‘ZHW OE1Z-0€ST JO JBues 3y utyum

2q 01 $p7 ODA £q papiacad indino Loudnbas; toref.

-11950 [820] 241 S{0N1u0d Apuapuadaput 9z 1adwos0id
AN (P07 M0N0 s9uPAU0D dn UIYIW  8PT'OPT vHT

Sl
Jo Ayipeanid e 03 3unnqunsip

pue swoy e pisul [eudis
aysodwoo ayy Sumirds pue

‘Suiuiquod

210Jaq Aduanbaiy 9[qeLIEA € 0}
s[ouueyo Jopuodsue) pajo9jes
9y} 3une[suen Aouanbaig :jo
sdais ay3 Sursadwods sayung
1 WIE JO poyisw 9y L

P21099s Sune[suen) sayoea) UAIN)

"2 13 ‘U310 0) OE6°ELOS "ON U] SANE)S

PajiuN) )M paulquiod uoljedydadg HbSI JespPIng

[ Wier)

Page 110 of 646



uoneayads DbYSIC tespoing YL i Bed O xipuaddy

l@NI

T'0E80V 100\ 1 ANAS LSAM-TOM

‘BuipeudIS 9)0WAI SSI[AIIM SAYOBD)
109ys elep sdifiyd ay) ‘oz wrepo

01 19adsa1 y11m 2A0QE PIRIS SY
‘(9a0qe

99S) ‘spuadap 7z WIe[O YoIym Woij
‘] 7 WIrepd $ayoed) UolpUIqUIOd Y[,

'saauelidde Jgsauiog
UOISSIWSUBJ] BIEP SSAIBJIM *
SWIAISAS Aijawala] «
Swa)sAs QUnaag

SWI)SAS [O1JUOD JJOWIY e
SwajsAs _.Em_m ) e
SWaIsAs Anua sSaiAaM

suonesdddy

Juauna Alddns Jaa@331 abeiaae sy} aziwiuiw

0} JoPJO U} apoWl UMOP-1amod B S3iNJed) 3JIA3P AUl
"J3DS BJEP pUB 1)1} 8jep ‘10jeInpowap WS ‘Jojeseduiod
1SSy "(1sSy) 101221pU) YIBUANS (eUBIS PaAIR0Y ‘Bl
*Jaudwie 4) ‘19xiw padueleq ‘10)ejIaso jed0] paziliqe)s
AMVY'S B $31810dI0DUI WZOZEVVN 3UL "uonenpow

(s 4) 6utAay yus Asuanbaid 13a1p BulAoidwa

SWISAS 4HN PUB JHA ul asn Jo} papuajui Ajewnud
“Jonadas dya-aibiuis pajesbaju Ajny e st NZ0ZEVYN YL

- NOILJIYOS3Q TWHIANIO

nao
QY1 01 YUI| SS9[2IIM B JIAQ

pantwsuen st [eugis 3sanbal
Japuodsuel) ay) uaIaym
[ Wie[d jo poyjaur ay L,

193YS BIE( [0)UO)) AOWIY SSAPIIM SAIYJ
9} pue °|e °J9 a——vvhw 0] cﬂamﬂbcmm ‘ON jJudjed s9jel§

£C wier)

PaJu() {im paulquiod uoneayads DbFSIA IespPEINg

"I 9Y) WOl 91qed 9y}
Iaao panruwsuen st (ObgSIq) reudis
3sonbai oy} smoys uonesiyoadg

ObgsIq 1esjaIng ays Jo 61 1ndLg

‘(aao0qe
99G) ‘spuadop 7z wire[d yorym woij
‘17 WIeD S9YIed) UONeuIquIod ayJ,

Jayndwe yaune|
o G A
sng ALVINS Kleudosd
o9 P9 Pl P B8 B
. SITUIAUOD i-dI
Pa|ioAuOD JOqUISANS

1913294

spuewwWwod Jb3sIg —

‘(Y[ Ue Wwolj 9[qed aY) J2A0
paniwsuen si [eudis 3sanbai
Iopuodsuen; oy} urdIaym
T WIe[d JO poyjawl 3y J,

“[€ 19 “U2219) 0] OE6'ELO'S ‘ON IU3IEJ SANEIS
pajiu() Yiim paulquiod uonedyads DbASIA JesiInyg

ccue)

Page 111 of 646



uoneayads DbISIQ 1esaIng ayL (1 bed *D xipuaddy

|OMI

7'0£807 LOOPA L ANA9-LSAM-TOM

Page 112 of 646



EXHIBIT B

Page 113 of 646



6% ® EUTELSAT

Organisation européenne de télécommunications par satellite
European Telecommunications Satellite Organization

70, rue Balard — 75502 PARIS Cedex 15 — France

Technical Guide

INFORMATION FOR INSTALLERS OF
HOT BIRD™ DVB-S SYSTEMS

VERSION 1.0

June 7, 1999

This document is provided for information purposes. Whilst every effort has been made to provide accurate information,
no responsibility is taken for errors or omissions. EUTELSAT reserves the right to change this information without notice.

BEST AVAILABLE COPY

Page 114 of 646



5@ EUTELSAT

Technical Guide

Information For Installers of HOT BIRD™ DVB-S Systems Version 1.0

CONTENTS

Page 115 of 646

1. Introduction ...........ciiiuiniiniierinrcnennsnconsncansennnns 1
2. DVB-STransmissions .........cccieeiiiienenancorernocsnenennns 1
2.1. Characteristics of the Satellite Delivery Network ................ 1

2.2. Characteristics of DVB-SCarriers . ... ......... ... ... ....... 2

3. Reception System Architectures...........cciiiiiinieieinenn., 5
301, General .. ... e 5

3.2. Orbital Location(s) .. ... ... it 5

3.3. Individual Reception Systems . ..............coviiiiiennn.. 6

3.4. Collective Reception Systems .. ........... ... .. 9

3.5. Reception System Control Capabilities .. ..................... 25

4. Reception Equipment.............ciiiiiiiiiiiiiiiniiiiiienna, 29
4.1. General Requirements ................... i, 29

4.2, Carmier Types .. ..ot e 29

4.3, AntennaSubsystem ........... ... ... i i 30

4.4. Integrated Receiver-Decoder ... ........... .. ... ... .. .. ... 34

5. Installation Guidelines.............coiiiiiieiiiiriennrnnnnen 40
5.1. DVB Transmission Frequencies. .............. ... .. .. ....... 40

5.2, Cammier EIRP . ... ... . 42

5.3. Guidelines on TVRO Antenna Diameters ..................... 42

5.4. DishAlignment. . ............ .. ... i 44

5.5, CONNECLOTS . . .ottt et e e 46

5.6. Consideration for SMATV installations. . ..................... 46

6. Contactdetails ..........cciviiiiiiiiiiiiiiieiiiireneinnanens 47
page 11 June 7, 1999 installers guide bkTDM. fm



Technical Guide

&
G)J EUTELSAT Information For Installers of HOT BIRD™ DVB-S Systems Version 1.0

1.

Introduction

This document provides recommendations for the use and installation of
equipment for the reception and distribution of EUTELSAT DVB-S
transmissions from the HOT BIRD™ satellite system at 13°E.

The technical characteristics of the HOT BIRD™ satellites are given in Annex
A to this document. The annex includes information on the satellite
themselves, the frequency plan, the satellite coverages and the azimuth and
elevation angles to the 13° East orbital position.

Additional information is provided herein on the operational configuration of
the individual transponders. This should be read in conjunction with the most
up-to-date details of the digital TV and radio transmissions available from
EUTELSAT on request (in the “TV and Radio Line-Up”). (See section
“Contact details”). This includes details of the transmission frequency.
Alternatively, the information can be downloaded from the EUTELSAT Web
site (http://www.eutelsat.com).

DVB-S Transmissions

21.

Characteristics of the Satellite Delivery Network

Annex A provides the technical characteristics (frequency plans and generic
coverages) of the HOT BIRD™ satellite system located at the 13° East orbital
position. It also includes charts of azimuth angle, elevation angle and
polarisation alignment angle to aid in the antenna installation process.

The technical characteristics of other EUTELSAT satellite networks (e.g. at
7°E) are available from EUTELSAT on request. A EUTELSAT contact point
is given in section 6. on page 47.
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Characteristics of DVB-S Carriers

Satellite Access Modes (MCPC and SCPC)

Broadcast links via EUTELSAT’s HOT BIRD™ system can be provided in
several ways:

a Transmission of a high rate (typically 38 Mbit/s) multiplex, comprising a
number of different digital television programmes (typically four to eight
standard definition programmes). This mode of operation is commonly
referred to as Multiple Channel (Programme) Per Carrier (MCPC). Such
transmissions usually use a dedicated transponder (i.e. single carrier
transponder access).

a Transmission of a medium rate (typically around 4 to 8 Mbit/s) multiplex,
usually comprising a single digital television programme (but not
necessarily so). This mode of operation is commonly referred to as Single
Channel (Programme) Per Carrier (SCPC). Such transmissions use part of
the satellite transponder’s bandwidth and power. In other words, the
transponder is accessed in a multi-carrier mode. In this case the
transponder resources are shared amongst several users (uplink carriers).

@ Transmission via a Skyplex™ uplink (for certain HOT BIRD™
transponders only).

As far as reception is concerned, Skyplex transmissions are indistinguishable
from MCPC transmissions with a symbol rate of 27.5 Msymbol/s and can be
treated as such.

SCPC access can provide a number of advantages to the broadcaster, such as
the potential to reduce satellite transponder and transmit earth station costs
and the capability for independent uplink operation. Consequently, it is
frequently used for contribution applications and for distribution to cable
head-ends.

However, SCPC access does not use the satellite power and bandwidth
resources in the most efficient way. MCPC access, which is significantly
more power-efficient, is usually used for broadcast services. Indeed,
EUTELSAT recommends to broadcasters and service providers that MCPC
access is used in direct-to-home applications.

The modulation, coding and multiplexing structures of MCPC and SCPC
carriers are identical and are as specified in the DVB-S standard.

However, SCPC and MCPC transmissions differ in the following ways:

= They employ different transmission (symbol) rates.

s They have different radiated power levels (EIRPs).

s They may employ different degrees of Forward Error Correction (FEC).

Page 117 of 646
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2.2.2.

2.2.3.

2.2.4.

a They demand different levels of frequency accuracy, frequency stability
and phase noise performance of reception equipment.

s They provide different “channel hopping” response times.

Each of the above characteristics is discussed briefly in the following
sections.

Symbol Rates

MCPC transmissions can have a symbol rate that typically range from 20 to
30 Msymbol/s, depending upon the bandwidth that is available for
transmission. A symbol rate of 27.5 Msymbol/s is compatible with a 33 MHz
satellite transponder bandwidth and is most commonly used. A symbol rate of
30 Msymbol/s is compatible with a 36 MHz transponder bandwidth.

SCPC transmissions can have a symbol rate as low as 3 Msymbol/s,
depending upon the amount of information carried (e.g. one or more digital
TV programmes). The upper limit on the symbol rate extends beyond the
lower limit for MCPC, which means that equipment capable of receiving both
SCPC and MCPC carriers would need to be able to process symbol rates over
the full range of 3 to 30 Msymbol/s.

Radiated Power Levels

MCPC transmissions essentially employ all of the available satellite
transponder power with little or no transponder “backoff!.

SCPC transmissions share the satellite transponder with other SCPC
transmissions and consequently the EIRP assigned to each carrier is
significantly less than the transponder’s maximum EIRP capability. The
backoff per carrier is typically at least 5 dB and is frequently much higher,
depending upon the number of SCPC transmissions that are sharing the
transponder. Consequently, for a given satellite coverage (EIRP), a larger
antenna may be required to receive an SCPC transmission than is required to
receive a MCPC transmission. It is for this reason that MCPC access is
preferred for DTH applications.

Forward Error Correction

MCPC and SCPC transmissions both employ the full range of FEC rates
specified in the DVB-S standard (1/2, 2/3, 3/4, 5/6 and 7/8).

. Operation of the satellite high power amplifier below its maximum output level in or-

der to reduce the adverse effects of channel nonlinearities on the transmission qual-
ity.
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MCPC transmissions frequently employ an FEC rate of 3/4 but are not
constrained to do so.

SCPC signals are transmitted with lower power and consequently they often
employ a higher FEC rates (2/3 or 1/2) in order to minimise the size of the
antenna needed for service reception.

Frequency Stability and Phase Noise Considerations

The frequency stability and phase noise performance of outdoor reception
systems designed for FM TV services may be adequate for the reception of
MCPC digital TV transmissions. Consequently, outdoor units originally
installed for FM TV reception may be adapted to receive DVB-S MCPC
transmissions by the addition of a suitable IRD. This is possible because
digital transmissions at the high symbol rates used by MCPC carriers are
relatively insensitive to frequency instability and phase noise. However, use
of a “digital-ready” LNB will guarantee reception of all MCPC transmissions.

At lower transmission rates, such as those used for SCPC services, the
frequency stability and phase noise performance of some outdoor units
(LNBs) may be inadequate. In this case, users may experience difficulty with
automatic tuning and initial acquisition of SCPC broadcasts, requiring the
replacement of the existing LNB with a digital-ready device offering better
performance.

When choosing a digital-ready LNB for SCPC reception, the most important
parameters are the initial frequency accuracy and the temperature stability.
Devices should be selected for the best initial frequency precision and the best
temperature stability (< 1 to 2 MHz over the operating temperature range).

Channel Hopping Considerations

The response time when channel hopping can be acceptably short with MCPC
access, so long as the service information is delivered at an adequate rate. The
maximum delay is likely to occur when switching from multiplex to
multiplex, which requires re-tuning of the receiver to the new carrier
frequency.

With SCPC access, response times can be significantly worse and as high as
four to five seconds. This is partly because the data transmission rate is much
lower than for MCPC transmissions, leading to a lower rate of service
information transfer for the same degree of overhead (percentage of capacity
allocated to the service information). Switching between different
multiplexes, and hence receiver re-tuning, will also occur more frequently,
since the SCPC transmissions will generally carry only one or very few digital
TV programmes.
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Reception System Architectures

3.1.

3.2

General

In this section an overview is given of possible reception system architectures.
In general, these fall into two categories: individual reception systems and
collective reception systems.

Individual reception systems will be referred to as “DTH” systems. Collective
reception systems are often referred to as “Satellite Master Antenna
Television” (SMATV) systems.

The purpose of this section is to identify the different possible reception
system architectures and to discuss the various advantages and disadvantages
of each solution. This information is provided in order to help installers
choose a suitable system architecture, taking into account the environment in
which it is to operate.

In particular, it is recommended that installers consider the use of
DiSEqC™-compatible equipment to ensure that newly installed reception
systems have maximum configuration flexibility, regardless of their
architecture.

Orbital Location(s)

Although EUTELSAT provides many television services, and other services,
from a number of different orbital positions, entertainment television services
are concentrated at the 13° E orbital position (the “HOT BIRD™” position).

As a minimum, direct-to-home (DTH) and satellite master antenna television
(SMATYV) reception systems should be capable of receiving from this orbital
position.

However, given that television services of interest to the general public exist
at other orbital positions, and to provide the consumer with the maximum of
programme choice, EUTELSAT encourages the installation of DTH and
SMATYV reception systems that allow simultaneous reception from two or
more orbital positions.
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Individual Reception Systems

parabolic reflector

parabolic reflector
dual-band LNB

(10.7 - 12.75 GHz)

dual-band LNB
(10.7-12.75 GHz)

/

(b) Dual-Feed System

2 cables, twin-input receiver,
conventional or DISEqC™ band/

polarisation switching method

(a) Single-Feed System
1 cable, single-input receiver,
conventional or DiSEqC™ band/
polarisation switching method

parabolic reflector

dual-band LNB
(10.7-12.75GHz)

(¢) Switched Dual-Feed System
1 cable, single-input receiver,
DiSEqC™ LNB/band/polarisation
switching method

parabolic reflecto

parabolic reflecto

dual-band LNB
(10.7 - 12.75 GHz)

dual-band LNB
(10.7-12.75 GHz)

(e) Mono-block System
| cable, single-input receiver,
DiSEqC™ feed/band/polarisation

(d) Loop-through Dual-Feed System
1 cable, single-input receiver,
DiSEqC™ LNB/band/polarisation
switching method

Figure 1 : DTH Receive System Architectures

Five DTH reception architectures are shown in Figure 1.
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Figure 1(a)} is a single-feed system for reception only from the EUTELSAT
system at 13° East. It utilises a single “universal” LNB to receive all signals
in the range of 10.7 tp 12.75 GHz on any one of the two linear polarisations.
Frequency band switching and polarisation switching is performed within the
LNB.

Figure 1(b), Figure I(c), Figure 1(d) and Figure I(e) are systems for
reception from two orbital positions via a dual-feed assembly. Single antenna
architectures such as these are recommended for DTH systems receiving from
two orbital positions in order to avoid the cost and environmental impact
associated with installing two separate antenna subsystems. Systems with a
single mechanically steerable antenna would also suit this purpose, with a
longer response time when switching between orbital positions. The
architectures of Figure I(b), Figure 1(c), Figure 1(d) and Figure 1(e) differ
in their cabling and signalling requirements for the connection between the
IRD and the antenna subsystem.

In Figure 1(b) two dual-band LNBs share a common reflector. The system is
intended for simultaneous reception from the EUTELSAT system at 13° East
and a second orbital location close by (typically within +6°). Frequency band
switching and polarisation switching is performed independently within the
LNB for each orbital position. Two cables are required for connection to the
IRD (indoor unit) which must be equipped with two LNB inputs that can be
independently controlled.

Figure 1(c) is an alternative dual-feed architecture, which additionally allows
switching between the two LNBs (orbital positions) to be performed at the
antenna under the control of the IRD. Only one cable is required for the
interconnection between the antenna subsystem and the IRD and the latter
need only be equipped with a single LNB input.

Figure 1(d) is another dual-feed architecture which is logically similar to the
method of Figure I(c), but uses internal switching in one of the LNBs to
provide an LNB loop-through facility. It is functionally equivalent to the
architecture of Figure 1(c) and also requires a single cable for interconnecting
the antenna subsystem and the IRD. Switching within the LNB eliminates the
need to provide a separate switch box, leading to potential cost and weight
savings and reducing the number of connections that require waterproofing.
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Figure 1(e) shows a mono-block universal LNB for reception from two
satellites spaced six degrees apart. Reception is possible across the full
frequency band of 10.7 to 12.75 GHz and on both polarisations from each
orbital position. Such devices are simpler to install than equivalent systems
employing two physically separate LNBs to achieve the same purpose (as
shown in Figure 1(b), Figure 1(c) and Figure 1(d)). They are designed to
allow existing antennas receiving from a single satellite position to be easily
upgraded for reception from two orbital positions. A single cable is required
for the interconnection between the LNB and the IRD. Further information on
this type of LNB and its use, including a list of mono-block LNB
manufacturers, is available on request from EUTELSAT (See section
“Contact details ).

In general, it is desirable to minimise the number of connections to be made
at the outdoor unit in order to reduce the possibility of equipment failure due
to faulty cabling or water ingress. Of the four dual-feed architectures
identified in Figure 1, the mono-block LNB is the best solution in this respect,

because it requires only a single connection to be made and waterproofed at
the LNB.

All architectures of Figure I require signalling from the IRD so that the
appropriate frequency band and polarisation can be selected at the antenna
subsystem. Depending upon the architecture, this can be done using either
conventional tone signalling methods or by means of a compatible
communications protocol called DiISEqC™. The use of DISEqC™-compatible

equipment is recommended. The subject of DISEqQC™ is dealt with in section
3.5.

Figure I(e) is the preferred solution for dual-feed reception systems for
environmental, cost and practical reasons (under the assumption that
simultaneous reception from both orbital locations is not required).
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Collective Reception Systems

POSSIBLE ARCHITECTURES

Collective reception systems are installed for a number of reasons. A

‘relatively simple system could be intended just to provide multiple reception

points within a home, allowing independent programme selection at each
reception point. More extensive systems could serve a block of apartments,
where limited line of sight, local regulations or physical limitations on the
number of antennas that can be installed preclude the installation of multiple
individual reception systems. The cost to the viewer is potentially lower with
collective reception systems, since the cost of equipment is shared amongst
all users. Service availability will also be enhanced with a single, relatively
large antenna for collective reception with respect to a typical DTH
installation, where for aesthetic and practical reasons the antenna is often kept
as small as possible.

Collective reception systems can be implemented in a number of different
ways. These include:

s FM/QPSK to AM re-modulation.
s Switched IF systems.

» [F-IF conversion.

u [F-RF-IF conversion.

» Remote controlled head-ends.

s QPSK to QAM re-modulation.

Each of these technical solutions is discussed briefly in the following sections.
DVB-S IRDs could be employed in the many of these architectures.

FM/QPSK to AM Re-Modulation

This is a traditional technique for distributing clear (unscrambled) analogue
channels. The FM (analogue) or QPSK (digital) satellite signal is
demodulated and the recovered baseband signal is used to amplitude
modulate a new carrier in the frequency bands used for terrestrial television
services (i.e. the VHF/UHF bands). The recovered baseband signal is not
processed in any way prior to re-modulation. Signal distribution is via a single
cable to individual TV sets equipped with a conventional VHF/UHF tuner.
Such distribution systems are typically limited to 20 to 30 channels,
depending upon the system bandwidth. This total includes all terrestrial
channels received by conventional means.
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Figure 2 is an illustration of the spectrum of the broadband signal that is
distributed to the individual TV sets. The “hyperband”, which is located
between the UHF and VHF frequency bands, is not usually used in
distribution networks of this type.

IOM/\M:LO MAAANAkhhkh

470

VHF Hyperband UHF

‘ AM modulated terrestrial carrier (§ MHz bandwidth)

A Trans-modulated (AM) satellite signal (8MHz bandwidth)

Figure 2 : Broadband Signal Spectrum for a FM/QPSK-AM
Distribution Network

Figure 3 is an illustration of the distribution system architecture. Networks of
this type require one satellite receiver and one AM modulator per (satellite)
channel at the “head-end” of the distribution network. These two functions are
often combined in a “transmodulator”. A “quad” LNB is employed to
simultaneously provide signals received on both polarisations (X and Y) and
in both satellite frequency bands (the 10.7 - 11.7 GHz “low” band and the
11.7 - 12.75 GHz “high” band)

Page 125 of 646

page 10

June 7, 1999 installers guide fm. fm



&> @ EUTELSAT

Technical Guide
Information For Installers of HOT BIRD™ DVB-S Systems Version 1.0

Satellite Antenna

Quad LNB

Terrestrial Satellite IF Distribution

Antenna

Channelised FM or QPSK
demodulation and re-modulation
to AM

RF combining and amplification

(eJNe] (e} e] [e2Ne]

wall outlets

Figure 3 : FM/QPSK-AM Distribution Network Architecture

Existing distribution networks could be adapted to accommodate digital
television transmissions by replacing individual FM TV receivers with digital
IRDs at the head-end. However, given the potentially large number of
services that can be delivered by digital means, the capacity of the distribution
system would soon be exceeded. Conventional means (i.e. teletext) would
also need to be relied upon for data services and some service information
may be irrelevant to the end user. For example, tuning information for the
satellite delivery network would have no meaning in the context of a
collective reception in the VHF/UHF bands.

With collective reception systems of this type the digital services will appear
to be essentially the same as analogue services, with none of the additional
benefits of fully digital delivery methods (enhanced programme choice,
advanced programme guides and new interactive services, for example).
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Switched IF Systems

Switched IF systems distribute the satellite Intermediate Frequency (IF)
signal supplied by the LNB directly to each user. They require multiple cables
each having sufficient bandwidth to deliver both the full satellite IF range
(950 — 2150 MHz) and the terrestrial frequency range (50 — 850 MHz). The
number of cables depends upon the number of orbital positions, polarisations
and frequency bands to be supported.

The system architecture for a single user is illustrated in Figure 4. In this
example reception is from a single orbital position. As before, a quad LNB is
used to deliver signals received on both polarisations (X and Y) and in both
frequency bands (lower and upper).

Each user is equipped with a “multi-switch” that provides a number of outlets.
The purpose of the switch is to select the correct polarisation and frequency
band for the programme of interest. In other words, it switches between the
signals delivered by the four outputs of the quad LNB. Polarisation/band
switching for one outlet is independent of the switching for other outlets.
Terrestrial signals are added to the IF signal delivered by the satellite and are
distributed via the same cable network.
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The domestic distribution network is flexible in that it supports a variety of
different equipment (satellite FM TV receivers, digital satellite IRDs and
conventional television sets), each having the capability for independent
programme selection. As far as the user is concerned, the system is equivalent
to having a dedicated DTH reception system. Switched IF distribution
systems thus create a “virtual” antenna for each user. One difference with
DTH installations is that the satellite IRD may require an equaliser to
compensate for distortions introduced by the distribution network. The
equaliser compensates for the fact that the attenuation of the network is not
constant across the frequency band used to distribute the TV signals. This
variation in attenuation (gain) is often referred to as the “gain slope”. The
equaliser is sometimes built into the cable distribution amplifiers.

SatelliteAntenna

Terrestrial
Antenna

TV set

Analogue receiver

o]
(e}
oo to other TVs

O o-l—p receivers, etc

Domestic wall outlets

Figure 4 : Switched IF Distribution System — Domestic Architecture

This distribution method has the important advantage that it conveys all the
digital information that is available in the DVB-S multiplex directly to each
user’s IRD. The IRD is identical to that used in DTH systems and the user is
provided with all the services that a DTH viewer would enjoy. Furthermore,
the system is transparent to any system used for conditional access (pay TV).
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Figure 5 shows the general architecture of a switched IF distribution system,
again for reception from a single orbital position. A backbone comprising five
cables, four carrying the satellite IF signals and one carrying the terrestrial
signals, feeds each of the multi-switches connected in cascade. Each switch
provides a through path for the input signals to feed the following switch in
the cascade.

Terrestrial Antenna Satellite Antenna

| }‘iil Quad LNB

Satellite Receiver

Satellite Receiver

Figure 5 : Switched IF Distribution Network - General Architecture
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Satellite Receiver
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Terrestrial
Antenna

I\\ﬁllll LI [I1

R

Multi-Switches
(up to 256 inputs with DISEqC™ 1.1)

Figure 6 : Multi-Satellite Switched IF Distribution System

=

TV Set
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This architecture can be extended to support more than one orbital position,
as indicated in Figure 6. The backbone now contains additional cables, the
total number depending upon the number of orbital positions to be supported.
The multi-switches must also provide a greater number of inputs to provide
full flexibility to each user.

34.1.c IF-to-IF Conversion

IF-to-IF conversion systems distribute a limited number of satellite
transmissions (analogue or digital) chosen from all those delivered by the
satellite antenna. They “re-build” the satellite IF spectrum so that it is suitable
for distribution via a single cable. It is a flexible system but can only support
up to thirty channels (transponders). This limitation is less of a problem for
digital transmissions than for analogue transmissions because of the multi-
channel nature of DVB-S signals.

Figure 7 illustrates the broadband signal spectrum that is distributed on the
single cable and the way that the satellite IF signal is assembled from all of
the available satellite transmissions. The satellite IF signal can be distributed
along with signals occupying the terrestrial frequency bands. The latter could
comprise any mixture of traditional AM signals, transmodulated satellite
signals or even digital terrestrial signals.

Satellite Transmissions

0| IURENE PEERKD WY ALY 111 WRRSKRR |} LEDRENRE
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10.7 GHz "Low" Band 11.7 GHz "High" Band 12.75 GHz

T

<

H = horizontal (X) polarisation
V = vertical (Y) polarisation

50 230 | 470 850 950 2150 MHz
VHF UHF Satellite IF
Hyperband
AM modulated terrestrial TV carrier, or Digital (QPSK) or analogue (FM) carrier,
transmodulated satellite signal frequency converted to a new
(8 MHz bandwidth) intermediate frequency

Figure 7 : Broadband Signal Spectrum for an IF-IF Distribution Network
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The distribution network architecture is illustrated in Figure 8. Each user is
equipped with a satellite receiver (analogue or digital) and can use a
conventional television set to receive the terrestrial signals. The distribution
network must operate up to a frequency to 2150 MHz. Once again, digital
IRDs may benefit from the use of an equaliser to compensate for distortions
introduced by the distribution network.

Satellite Antenna
Quad LNB

Terrestrial Antenna . L
Satellite IF Distribution

Channelised IF to IF conversion

IF/RF combining and amplification

Q o] o @]
o0 [e}e] [e}Ne] 00

wall outlets

N—

Satellite Receiver

Figure 8 : Architecture of an IF-IF Distribution Network
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As is the case for switched IF distribution systems, IF-IF conversion systems
are essentially transparent to the signals that they carry. However, there is one
important difference for digital satellite television signals. Because the IF
signals are simply shifted in frequency, some of the service information
delivered to the user will be inappropriate for the delivery network. In
particular, tuning information, which is provided to allow IRDs to tune to the
correct intermediate frequency for a particular multiplex when receiving
directly from the satellite, will be incorrect. Digital IRDs connected to IF-IF
distribution networks may therefore not be able to tune automatically and may
require a degree of manual intervention by the user.

3.4.1.d IF-to-RF-to-IF Conversion

As the name implies, distribution networks employing IF-RF-IF conversion
are based on the IF-IF conversion approach with an additional frequency
conversion to the “RF” band for distribution via the cable network. In this
context, the term “RF” refers to the VHF/UHF frequencies used for terrestrial
signal distribution.

Satellite Transmissions

!

10.7 GHz "Low" Band 11.7 GHz "High" Band 12.75 GHz

H = horizontal (X) polarisation
V = vertical (Y) polarisation

[ I

50 230 470 850 950 2150 MHz
VHF UHF Satellite IF

Hyperband

transmodulated satellite signal frequency converted to a new terrestrial

(8 MHz bandwidth) frequency in the "hyperband”

E AM modulated terrestrial TV carrier, or Digital (QPSK) or analogue (FM) carrier,
(40 MHz bandwidth)

Figure 9 : Broadband Signal Spectrum for an IF-RF-IF Distribution System
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Figure & illustrates the broadband spectrum distributed in the single cable
network. The desired satellite transmissions (analogue or digital) are selected
from those supplied by the satellite delivery network and are converted to a
frequency in the VHF band, the UHF band or the so-called “hyperband”. The
selected satellite signals are distributed to the wall outlets at this frequency,
along with the terrestrial signals that occupy the UHF and VHF bands.

Figure 10 shows the architecture of an IF-RF-IF distribution system.

Satellite Antenna

Terrestrial Antenna

Downconversion to Hyperband
(or VHF, UHF)

RF Combining and amplification

L

fo) e}
oo O 0
Wall outlets

Block conversion to Satellite IF

Satellite Receiver

Figure 10 : Architecture of an IF-RF-IF Distribution System
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The selected satellite transmissions are converted to a new intermediate
frequency and are then downconverted to a frequency in the hyperband (or
even in the UHF or VHF band). At the wall outlet the signal is fed to a block
upconverter which shifts the (satellite) signals back into the satellite IF range
so that they can be received using a standard satellite receiver. The user thus
requires a block upconverter in addition to a satellite receiver. Again, the
satellite IRD may benefit from the use of an equaliser to compensate for
distortions introduced by the distribution network.

The advantage of this system is that it is compatible with terrestrial
distribution systems that do not provide sufficient bandwidth to support
satellite IF distribution (i.e. systems that were designed and specified for
frequencies up to 850 MHz only). Its principal disadvantage is that it can
distribute only a very limited number of satellite signals (typically between 4
and 8) in the available bandwidth.

Furthermore, since it is unlikely that the satellite signals will be restored to
their original IF frequencies, digital IRD tuning problems may also be
encountered with this type of distribution system.

Remote-Controlled Head-Ends

IF-IF distribution systems are limited by the bandwidth of the single cable
used for signal distribution. Consequently, not all users may be able to access
all of the channels that interest them, since some channels may be in
multiplexes that cannot be accommodated by the distribution system.

Unlimited channel choice is possible if the user’s terminal can remotely tune
to the required channel (multiplex) at the head-end. This implies that each
terminal is allocated a fixed distribution frequency (fixed IF) and controls its
own dedicated IF-IF converter located at the cable head-end. Because of the
fixed frequency allocation, this limits the number of users to around thirty for
a single cable. However, all users have the capability to independently access
all mulitiplexes that are delivered by the satellite system.

The system architecture is shown in Figure /1. It is similar to that shown in
Figure 8 for an IF-IF distribution network, except that there must be
communication, preferably two-way, between each terminal and the head-end
so that remote channel selection can be carried out.
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Satellite Antenna
Quad LNB

Terrestrial Antenna Satellite IF Distribution

Subscriber-controled
IF-IF conversion

! RF Combining and amplification

Communication with head-end

(proprietary)

L : Q (]

0] 0 O 0 OO0

Satellite Receiver ‘ Wall outlets
Modem
. TM .
Communication with modem Converts DISEqC" ™ to proprietary

(standardised, DiSEQC™ 1.1 and above) signalling method

Figure 11 : Architecture of a System with a Remote Controlled Head-End

The communication system used to transmit information from the wall outlet
to the head-end is usually proprietary. However, the system for
communicating between the wall outlet and the IRD is standardised (section
3.5.3.). Each user is equipped with a modem that converts the standardised
DiSEqC™ commands generated by the IRD into the proprietary signalling
format (usually a frequency-shifted version of the 22 kHz DiSEqC™ signal).
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3.4.1.f QPSK to QAM Re-Modulation

This is the digital equivalent of analogue distribution networks based on FM
to AM conversion. Digital satellite signals are “transmodulated” from QPSK
to 16-, 32- or 64-QAM at the head-end, which significantly increases spectral
efficiency. The technique was originally developed for larger cable TV
(CATYV) networks but has also been adopted for use in SMATV systems. It is
an all-digital method and is consequently not suitable for distribution of
analogue TV.

Figure 12 illustrates the broadband signal spectrum for this network
architecture. Note that it is compatible with distribution networks whose
bandwidth access and would need to employ equalisation to compensate for
distortions introduced by the distribution network.

Satellite Transmissions
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|
10.7 GHz "Low" Band 11.7 GHz "High" Band 12.75 GHz

H = horizontal (X) polarisation
V = vertical (Y) polarisation

L I I I

50 230 470 850 950 2150 MHz
VHF UHF Satellite IF
Hyperband
AM modulated terrestrial TV carrier, or QAM signal, transmodulated
(AM) transmodulated satellite signal from a satellite QPSK signal
(8 MHz bandwidth) (8 MHz bandwidth)

Figure 12 : Broadband Signal Spectrum for a QPSK to QAM System
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In the future, there is the possibility to have a remotely tuned transmodulator
at the head end. The user would have a fixed frequency in the VHF/
Hyperband/UHF band, all types of digital signals (satellite QPSK, terrestrial
COFDM & CATV QAM) would be converted to a QAM signal in the local
network. Each user would occupy approximately 8 MHz, so if all the
bandwidth were free (50-850 MHz) 100 users could be supported on one
cable with no restriction on the source of the digital programming. Of course
with this combined transmodulation and frequency conversion, there are
complex issues regarding the SI which are still being addressed by the
industry.

Satellite Antenna
Quad LNB

L] |
| | I
Terrestrial Antenna Satellite IF Distribution

Channelised QPSK to QAM
conversion

Wall outlets

Satellite Receiver

Figure 13 : Architecture of a QPSK-QAM Re-Modulation System
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3.4.2.

3.4.3.

SMATV Configurations Standardised by ETSI

ETSI has standardised a number of architectures for collective reception
systems. These are described in EN 300 473.

System A is based on transmodulation from QPSK to 16-, 32- or 64-QAM and
is thus equivalent to the architecture described in Section 0. It is referred to as
“SMATV-DTM?” and is based on the standard for cable networks given in
EN 300 429. Two variants are described.

The first variant employs full transmodulation at the cable head-end, with
Reed-Solomon (RS) decoding applied to correct for burst errors introduced by
the satellite link followed by RS encoding to correct errors introduced by the
distribution network. The second variant eliminates this RS decoding/
encoding function in order to simplify the transmodulator. In this case, RS
decoding is applied only in the IRD and thus corrects the errors introduced by
the satellite link as well as those introduced by the distribution network.
Because of this cascading of errors, it is only suitable for systems having a
high satellite link margin.

System B is based on the direct distribution of satellite IF signals. It also has
two variants: “SMATV-IF” and “SMATV-S”.

SMATV-IF is applicable to the “switched IF”, “IF-IF conversion” and
“remote controiled head-end” architectures as previously described in section
3.4.1.b, section 3.4.1c and section 3.4.1.d respectively. SMATV-S is
equivalent to the “IF-RF-IF conversion™ architecture described in section
3.4.1.e.

Interaction Channels in SMATV Systems

ETSI has published guidelines for implementing “interaction” channels in
SMATV distribution systems via two-way satellite links.

Interaction is accommodated in the distribution network by allocating
portions of the spectrum to “forward” and “return” channels (70 to 130 MHz
for the forward channel and 15 to 35 MHz for the retum channel). Each
channel accommodates a 3 Mbit/s QPSK carrier that is shared by all users.
SMATYV networks can be thus adapted to provide interactive services with a
return path via satellite.

The reader is referred to the relevant ETSI document, TR 101 201, for further
information.
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Satellite IF Distribution Network Characteristics

SMATV networks that are based on the distribution of satellite IF signals
should be capable of delivering signals over the frequency range 47 MHz —
2150 MHz to allow for the distribution of terrestrial AM/VSB transmissions
in addition to analogue or digital satellite transmissions. All passive
distribution components (splitters, cables, taps, etc.) should be designed for
this frequency range and should allow the passage of control signals from
each receiver to the appropriate matrix switch (See section 3.5.3.).

The matrix switches should provide the possibility of combining the satellite
IF signals with signals received on the terrestrial frequencies (47 — 862 MHz).
The input and output isolations of such switches should be at least 26 dB.

Optimum Network Configuration

The optimum network architecture for collective reception systems depends
on many factors. Among these are:

s The type of services that are required.

» The type of building that will accommodate the system (old or new, large
or small).

s The number of homes to be connected.
s Whether or not there is and existing distribution network.
m The condition and capability of such networks.

Detailed consideration of such issues will ultimately determine the optimum
architecture. However, it is possible to make some general observations.

Firstly, distribution systems should be transparent to Conditional Access
(CA) systems that are used to implement, for example, pay-TV services. They
should also be transparent, as far as possible, to the service information that
is transmitted in the DVB-S multiplexes (such as, for example, tuning
information). This is not possible with QPSK-QAM transmodulation, for
example, unless the signals from the satellite are de-multiplexed to allow the
service information to be adapted to the new distribution network.

Secondly, low cost is impaqrtant if users are to obtain cost savings or at least
cost parity with DTH reception systems. Systems that require signals to be de-
multiplexed are generally very expensive and consequently are often
unsuitable for SMATYV applications. Transmodulation from QPSK to QAM
also requires the availability of QAM terminals at a reasonable price.
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Based on these observations, only architectures that rely on IF distribution of
QPSK signals appear satisfactory today. Of these, switched IF architectures,
which employ a multi-cable “backbone”, are usually only suitable for new
buildings because of problems of physical access in existing buildings. Single
cable solutions are more attractive in the latter, although there is a significant
cost associated with upgrading a network designed for the distribution of
terrestrial signals only to provide the bandwidth necessary to accommodate
satellite IF signals (from 47 MHz up to 2150 MHz).

EUTELSAT recommends the use of switched IF architectures (See section
3.4.1.b) wherever possible for maximum programme choice, network
flexibility and transparency.

In addition, a progressive approach is suggested for systems employing a
single cable for signal distribution.

Systems of this type should utilise the entire terrestrial frequency band (i.e. up
to 850 MHz) before they are extended to 2150 MHz. Use of this band can be
maximised by distributing clear AM analogue channels in the VHF/UHF
bands and a limited number (5 or 6) of (satellite) QPSK signals in the
hyperband. This is the “IF-RF-IF conversion” architecture of section 3.4.1.e.

Further QPSK signals (30 or more) can be accommodated by extending the
network to 2150 MHz and using IF-IF conversion techniques (the “IF-IF
conversion” architecture of section 3.4.1.c).

Finally, if more QPSK signals are required in future, then the network could
be reconfigured by allocating a frequency to each user and performing remote
tuning at the head-end. This is the “remote controlled head-end” architecture
of section 3.4.1.e, which is limited to around 30 users for a single cable.

Reception System Control Capabilities

Signalling Methods

Conventional Signalling Method

Receiving systems, regardless of their architecture, need to be able to operate
over the full frequency range of 10.7-12.75 GHz and on both linear
polarisations in order to be physically capable of receiving all of the services
available from the 13°E orbital position (or other orbital positions).

Page 140 of 646

e> @ EUTELSAT
3.5.
3.5.1.
3.5.1.a
page 25

June 7, 1999 installers guide fm.fm



&% EUTELSAT

3.5.1.b

Technical Guide
Information For Installers of HOT BIRD™ DVB-S Systems Version 1.0

The simplest form of receive architecture consists of an antenna equipped
with a single feed (LNB) and connected by a single cable to an IRD (i.e. the
DTH reception architecture of Figure 1(a)). In this architecture the single
LNB needs to be capable of working over the full frequency range and on both
polarisations.

The bandwidth employed by the satellite broadcasting system is too large to
be directly implemented in the LNB. Conventional practice is to receive in
one of two frequency bands: in the “low” frequency band (10.7 - 11.7 GHz)
or in the “high” frequency band (11.7 — 12.75 GHz). The LNB is switched to
receive in the frequency band that is appropriate for the desired satellite
channel.

The LNB also receives on one of two linear polarisations: horizontal (X) or
vertical (Y). The LNB is switched to receive in the polarisation that is
appropriate for the desired satellite channel.

Consequently, the simplest reception architecture requires four signalling
states to be communicated from the IRD to the antenna subsystem:

s Low band, horizontal polarisation.
s Low band, vertical polarisation.
s High band, horizontal polarisation.
= High band, vertical polarisation.

The conventional solution is to use continuous-tone signalling and variation
of the LNB power supply voltage for this purpose. The cable that conveys the
received satellite signals to the IRD also carries these control signals.

Note that some dual-feed systems that operate in a single frequency band
(usually the “low” band) use the signalling tone for switching between orbital
positions.

The Need for an Advanced Signalling Method

The tone/voltage signalling method is adequate for systems that require four
or less signalling states.

However, many systems require more signalling states. The simplest example
of this is a dual-feed DTH system that receives from two different orbital
positions. In this case the appropriate feed (LNB) needs to be selected, as well
as the frequency band and polarisation. Additional signalling states are
therefore required.

The number of additional states depends upon the cdmplexity of the receive
system. In general, SMATYV systems require more complex signalling than
DTH systems.
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It is also desirable to have two-way communication, so that the IRD can
obtain feedback on the settings of remotely configured equipment, and a
means for proprietary signalling between the outdoor and indoor units.

The DiSEqC™ System

EUTELSAT has developed a switching method that is fully compliant with,
and indeed greatly exceeds, the requirements of dual satellite DTH reception.

The resulting bus control system, known as DiSEqC™ (Digital Satellite
Equipment Control), provides a means for communication between satellite
receivers/IRDs and peripheral equipment, using only a single coaxial cable.
DiSEqQC™ is an open system that has been adopted as an international
standard by CENELEC.

The relevant specifications for the DiSEQC™ communication protocol are
available on request from EUTELSAT, or from EUTELSAT’s Web site
(http://www .eutelsat.com).

A number of stages of DiISEqC™ implementation have been proposed, known
generically as one-way and two-way DiSEqQC™. This has been done to allow
the standard to be introduced in an evolutionary manner.

The DiSEqC™ system uses the satellite receiver (IRD) as a single master
terminal controlling a number of remote devices such as LNBs.

One-way DiSEqC™ (DiSEqC™ 1.0) is a preparative, or intermediate,
standard. It allows for the switching and control of compatible units such as
LNBs, switches and positioners, without confirmation from the remote slave
devices.

Two-way DiSEqC™ (DiSEqC™ 2.0/2.1) further enhances the standard by
allowing remote units to report their possible and actual configurations.
Combined with appropriate control software in the receiver, DiSEGC™ 2.0
will greatly assist in simplifying the set-up and configuration of complex
reception systems.

The DiSEqC™ standard is also compatible with existing tone and voltage
switching techniques, thereby allowing for a simple upgrade path. Indeed, as
an initial implementation, a DiISEqC™ Tone Burst standard has been defined
which provides the minimum signalling necessary for dual-feed reception
systems.

Since the DiISEqQC™ system is relatively simple to implement, and in view of
the potential it offers for sophisticated and intelligent reception systems,
EUTELSAT recommends that installers employ equipment that is compatible
with the DiSEqC™ 2.0 standard, or higher, as soon as possible. If an
evolutionary path is required, then interim solutions should be based on the
DiSEqC™ 1.0 standard.
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Individual Reception Systems

Reference is made in this section to the five DTH receive system architectures
shown previously in Figure I, page 6.

In architectures (a) and (b) of Figure 1, either conventional tone/voltage
signalling or the DiSEqC™ communication protocol could be used to control
the band and polarisation switching. In architecture (b) the signalling would
be performed on both cables so that each of the two LNBs could be configured
in the appropriate manner.

As a minimum, receive system architectures (c), (d) and (e) require the use of
the one-way DiSEqC™ tone signalling standard with conventional band/
polarisation switching, in order to provide adequate signalling states for
control of the LNBs. Implementation of DiSEqC™ 2.0 or higher with suitable
LNBs is, however, preferred.

Collective Reception Systems

A number of system architectures have been identified previously in section
3.4.1. Some of these involve the use of a satellite IRD in the subscriber’s
home, namely:

1. Switched IF systems.

2. IF-IF conversion.

3. IF-RF-IF conversioﬁ.

4. Remote controlled head-ends.

Systems (2) and (3) rely on a pre-allocation of satellite channels to IF
frequencies. Consequently, no signalling is necessary between the IRD and
the various elements of the distribution system, which are illustrated in Figure
8 and Figure 10 respectively.

System (1) requires communication from the IRD to the multi-switch that
delivers its programmes. If the SMATYV system is designed to receive from a
single orbital location, as illustrated previously in Figure 5, then conventional
tone/voltage signalling or DiSEqQC™ may be employed. However, if it is
designed to receive from two or more orbital positions, as illustrated in Figure
6, then more than four switching states are required and DiSEqC™ should be
used.

System (4), as illustrated in Figure 11, also requires communication between
the IRD and equipment contained in the distribution network. In this case
DiSEqC™ should be used for communication between the IRD and the wall
outlet. Communication between the wall outlets and the head-end can be
implemented using DiSEqC™ or an equivalent proprietary signalling method.
In the event that a proprietary signalling method is used, a modem will be
required to perform the conversion from DiSEqC™ to the proprietary format,
as indicated in Figure 11.
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The advantages of two-way DiSEqC™ are particularly apparent in SMATV
distribution networks, where the number of devices and switching states to
control may be large. DISEqQC™ also allows the receiver to automatically
detect that it is operating in a SMATYV system and to adjust its configuration
accordingly.

Reception Equipment

Page 144 of 646

4.1. General Requirements

DVB-S reception systems should comply with the appropriate ETSI standards

and implementation guidelines. These include, but are not limited to:

s ETR 154 (implementation guidelines for the use of the MPEG-2 Systems,
Video and Audio standards).

s EN 300 421 (framing structure, channel coding and modulation for
satellite services).

s EN 300 468 and ETR 211 (specification for service information in DVB
systems and related implementation guidelines).

s EN 50221 (common interface specification for conditional access).

m EN 50256 (characteristics of DVB receivers).

s EN 50201 (interfaces for DVB-IRDs).

Installers should check with their equipment suppliers the extent of

compatibility with the above standards.

Installers are invited to consider using equipment that is also compatible with

EUTELSAT’s recommendations as given in the following subsections.

4.2. Carrier Types

It is recommended that, as a minimum, all receive installations should be

capable of receiving MCPC transmissions from the 13° East orbital position.

The performance of most analogue DTH antenna systems (outdoor units) is

usually adequate for digital MCPC programme reception.
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To widen programme choice, installers may wish to choose equipment that is
compatible with SCPC transmissions. In this event, EUTELSAT recommends
that the issues of frequency stability/phase noise performance and channel
hopping response time, as outlined previously in section 2.2.5. and section
2.2.6., be given due consideration.

Antenna Subsystem

The antenna subsystem, or outdoor unit, comprises the antenna, one or more
low noise block downconverters (LLNBs), polarisers and external
component(s), if any, associated with LNB switching.

EUTELSAT-compatible DTH and SMATV reception systems, unless
otherwise indicated, should comply with the requirements given in the
relevant ETSI standard, which is ETS 300 784.

It is recommended that all reception equipment be capable of operation over
the whole of the 10.7 — 12.75 GHz frequency band.

The recommended characteristics for the antenna are based on ETS 300 784
and are summarised in Table 1. These apply to both single-feed and multi-
feed antenna assemblies?, excluding the feedhorn(s). A recommended G/T
figure is given for the purposes of defining an acceptable dish/LNB
combination.

As a design objective, the minimum cross-polar discrimination of the receive
antenna at the nominal boresight of the HOT BIRD™ pointing position, and
down to the -1 dB contour, shall be 27 dB for DTH systems and 30 dB for
SMATYV systems. As a minimum, performances of 22 dB for a DTH system
and 25 dB for a SMATYV system shall be met for both orthogonal polarisations
with +1° polarisation misalignment of the LNB, but exclusive of pointing
error.

EUTELSAT recommends that the DTH co-polar and cross-polar design
objectives match those for SMATYV systems given in Figure 14, particularly
in the 2.8° < @ < 7°angular range.

2. In multi-feed systems the requirements apply for the feed used to receive from the

HOT BIRD™ satellite system.
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The recommended characteristics for the low noise block downconverter
(LNB) are given in Table 2. Spurious outputs generated by the LNB should
be limited to the level illustrated in Figure 15.

Parameter

DTH

SMATV

ETSI equipment classification:
Receive frequency range:

Minimum G/T2 for over the receive frequency range
(clear sky, 30° elevation): dBK™"

Receive polarisation:
Off-axis co-polar gain:

Minimum on-axis cross-polar discrimination®:
() indicates design objective

Off-axis cross-polar gain:

Antenna subsystem pointing accuracy: degrees
(® = main beam minimum half power beamwidth)

Polarisation alignment capability
continuous adjustment range:
accuracy:

Type B
10.70- 12.75 GHz

63 - EIRP +20.10g,,[ L=
10.7

Dual-linear, orthogonal
see Figure 14

222 dB (27 dB)

see Figure 14

<01x®

180°
t1°

)

Type A
10.70 - 12.75 GHz

66— EIRP +20.1og | <= |
10.7

Dual-linear, orthogonal
see Figure 14

225 dB (30 dB)

see Figure 14

<01 xd

180°

£1°

Table 1: Characteristics of the Antenna Subsystem

a. “EIRP" is the satellite EIRP/carrier in dBW at the receive location and “f" is the downlink frequency in GHz.
For DTH, the indicated G/T value should typically provide a small downlink margin (approximately 3 dB) to
protect against propagation impairments and interference. The dimensioning has been performed for com-
monly used transmission parameters (MCPC, symbol rate = 27.5 Msymbol/s, FEC rate = 3/4). Manufacturers
should check that these parameters apply for their target market. A minimum antenna diameter of 60 cm is
recommended for DTH applications to restrict the effects of interference from other satellite systems. A min-

imum diameter of 80 cm is recommended for SMATV or dual-feed DTH systems.

b. Applicable everywhere within the main beam in the direction of the satellite down to the -1 dB gain contour of

the receive antenna.
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20 1 '
] SMATV & DTH
154-- - == . o - ==~ SMATV
] co-polar ' —.— DTH
105 """"""" "
g SRR
2 ] e e
pt 5: R
‘s : —
o ] o G
O0q---------cross-polar - N\ ==rzq-=--=-~ R Rl R R R
5 . "".'"'.'l"""'“'l'f'
-10 . it
1 10 100
Offset angle (degrees)
Equipment Co-polar Cross-polar
Type® - -
Gain Offset Angle Gain Offset Angle
29 - 25 log(9) 28°<¢s7°
+8 7°<$<9.2° 19 - 25 log(¢) 2.8°<¢<7°
b .
SMATV 32-25l0g(¢) | 9.2°<¢<30° 2 7°<$<9.2°
-5 30°<¢$<70°
0 70°< ¢
DTH 29-25log(¢) | 2.8°<¢<11° 19 - 25 log(¢) 28°<¢<7°
+3 11°< ¢

a. Figures are quoted for linear polarisation and FSS frequency bands. A relaxation in
performance is proposed in ETS 300 784 for the BSS band. However, given the wide-
band nature of the TVRO, the quoted performance figures will be the most stringent
for TVRO antenna design.

b. As a design objective, the antenna discrimination, defined as the difference between
the on-axis gain and the gain at an angular offset, ¢, should be at least 28 dB for
©228°

Figure 14 : Off-Axis Antenna Gain Pattern
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65® EUTELSAT

Parameter Value
RF frequency range: 10.70 - 12.75 GHz
lower band: 10.70 - 11.70 GHz
local oscillator frequency?: 9.75 GHz £ 5 MHz
upper band: 11.70 - 12.75 GHz
local oscillator frequency®: 10.6 GHz £ 5 MHz
IF frequency range (minimum): 950 - 2150 MHz
Small signal gain over RF frequency range 40dB < Gain < 65dB
max. amplitude variation over IF frequency range: 1.5 dB (within any 27-MHz bandwidth)

2.0 dB (within any 36 MHz bandwidth)
5.0 dB (over entire IF range - SMATV)
8.0 dB (over entire IF range - DTH)

max. group delay variation over |IF band: 20 ns (within any 36 MHz bandwidth)
multi-carrier intermodulation ratio:® 2 35dB.
local oscillator intermodulation products at LNB output: <-60 dBc
(in the frequency band 950 - 2150 MHz) ¢
local oscillator phase noise: -50 dBc (1 kHz)
(see Figure 15) -75 dBc (10 kHz)
-95 dBc (100 kHz)
spurious components at LNB output: -60 dBc
(in frequency band f; + 120 kHz: see Figure 15)
LNB isolationd > 26dB
LNB input RF interface: PBR 120 (rectangular), or C120 (circular)
(optional, if waveguide is employed): with gasket groove
Antenna feed RF interface: UBR 120 (rectangular), or C120 (circular)
(optional, if waveguide is employed): without gasket groove
Output IF connector: IEC 169-24 type F, female
IF output characteristic impedance: 75 Q

Output return loss: LNB output return loss: this is the [>8dB
recommended value in the ETSI BSS and FSS
specifications.

{over the frequency range 950 - 2150 MHz)

recommended switching control signals: DiSEqC™ 2.0

dc supply voltage: +115t0 +19V
(assuming conventional switching method)

maximum current: | 250 mA (single-band)
{assuming conventional switching method) 300 mA (dual-band)

Table 2: Characteristics of the Low Noise Block Downconverter

a. The conversion frequency deviation accounts for temperature, supply voltage, initial setting ac-
curacy and ageing. The variation due to temperature and supply voltage alone shall not exceed
+ 3 MHz.
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b. The ratio of the minimum output level of the carriers, when loaded with 2 equal carriers at the 1
dB gain compression point, to the largest in-band intermodulation product.

c. Applicable for dual-band LNBs only.

d. Application to dual LNB and mono-block systems utlising DiSEQC™ switching, where both LN8Bs
are simultaneously powered on any one polansation each.

e. The DiISEqC™ system is recommended for band and polarily switching and has expansion ca-
pability to include satellite position and (if necessary) SMATV-type multiple LNB switching.
Specifications are available from EUTELSAT upon request. Method is provisionally recom-
mended in Annex B would allow the use of a single voltage (12V) to power the LNB with reduced
current consumption and power dissipation.

f. The use of DISEqQC™ switching will reduce the current consumption requirements for the LNB.

-40
-50
spurious
T 60 \\
m \
R
@ \\
T 70 N
S NN
b ™
= TN
g- phase noise \
© -80 \\
N
90 ~
SN
-100
1 10
offset frequency (kHz)
Figure 15 : LNB LO Phase Noise and Spurious Components
4.4. Integrated Receiver-Decoder
44.1. General
The IRD behaviour should be consistent with the recommendations given in
ETR 154.
Digital IRDs should comply with the framing structure, channel coding and
modulation requirements of EN 300 421.
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Symbol Rates

All reception equipment should be capable of operating over the full range of
symbol rates identified previously in section 2.2.2. for MCPC transmissions
(i.e. 20 to 30 Msymbol/s).

Equipment with optional SCPC capability should be designed to operate over
an extended range of 3 to 30 Msymbol/s.

FEC Rates

All receivers should be capable of operating over the full range of FEC rates
specified by the DVB-S standard (i.e. 1/2, 2/3, 3/4, 5/6 and 7/8).

In addition, it is recommended that a facility be provided to automatically
detect the FEC rate and to configure the receiver for proper reception without
the need for user intervention.

Equalisation

Installers may wish to consider the use of receivers equipped with an equaliser
for improved performance in SMATYV [F distribution systems. Information on
the typical channel response for an SMATV network and the potential
performance gain can be found in EN 300 473.

Firmware

In order to guard against obsolescence of reception equipment, installers
should consider the use of IRDs whose firmware can be updated over the air.

Number of Transport Streams and Services

The IRD should be capable of accommodating at least 100 transport streams
(DVB carriers) and at least 1000 services (programmes).

EUTELSAT Network Information

Each DVB carrier conveys “service information” (SI) that allows the IRD to
properly decode the services it carries. It is possible for a DVB carrier to
convey information on services provided by other carriers, although this is not
mandatory and cannot be guaranteed in all cases.

It is EUTELSATs intention to provide a common access channel that will
convey service information for the whole of the EUTELSAT satellite
network. This network-wide service information will be derived from the
various services delivered by the EUTELSAT space segment.
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IRDs that are intended for reception from the EUTELSAT space segment
should include a facility to automatically tune to this channel during set-up
and should use the information conveyed by this channel for IRD
configuration. This will ensure that the information presented to the viewer is
up-to-date and complete for the whole of the EUTELSAT space segment.

Work is ongoing on the definition of this information delivery system. Details
will be made available in a separate document once this work has been
completed.

Conditional Access

It is recognised that programme encryption is one area where implementation
decisions by broadcasters may not be made solely on the basis of
conformance with other broadcasting groups. Hence EUTELSAT makes no
specific recommendations on the conditional access system to be employed.

EUTELSAT does, however, recommend that broadcasters/service providers
consider the use of CA systems that support the DVB Common Interface (EN
50221). Practically, this means that CA systems that are available on a
PCMCIA module may be used to upgrade existing IRDs that make use of the
common interface. Different conditional access systems are accommodated
through the insertion of an appropriate conditional access module (PCMCIA
card).

EUTELSAT recommends that installer’s consider the use of such IRDs in
order to ensure that reception systems are as “open” as possible and provide
the maximum of flexibility and programme choice to the user.

Teletext

Installers should be aware that DVB provides a mechanism to convey teletext
information within the transport stream (DVB carrier).

DVB IRDs should transcode the teletext data into the vertical blanking
interval (VBI) of the analogue video output so that it is compatible with the
teletext decoders of existing TV receivers. Teletext delivered in this form is
also compatible with UHF distribution networks (e.g. to support multiple
receivers in the home).

Installers should verify that IRDs support this facility if their customers are
concerned about teletext availability and/or compatibility with conventional
distribution networks.

Physical Interfaces

The IRD shall comply with the EN 50201 standard.
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4.4.10.a IF Connections

The recommended characteristics for the IF interface (with the LNB) are
given in Table 3.

It is recommended that a loop-through facility be provided so that the digital
IRD can be connected in cascade with an existing analogue satellite receiver.
This is illustrated in Figure 16.

Analogue Receiver

Digital Receiver to LNB

Figure 16 : IF Loop-Through Facility

When the digital IRD is powered on it should take control of the LNB. When
it is powered off control should revert to the analogue IRD.
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Parameter

Value

Input frequency range:
Number of LNB inputs:
Number of LNB outputs:
Input connector:

Characteristic impedance:

Input return loss (over input frequency range):

Nominal (-3 dB) bandwidth:
LNB isolation @

LNB Switching Control signals:
Maximum AFC pull-in range:

Maximum group delay variation over the IF
frequency range:

950 - 2150 MHz (minimum)
1

1 (looped-through to input)
IEC 169-24, type F, female
75 Q

' >8dB

Adaptable, depending upon bit rate
>26dB

DiSEqQC™ Level 2.0 or higher
+5MHz

20 ns (within any 36 MHz bandwidth)

Table 3: IF Interface Characteristic

a. Applicable to dual input receivers where both LNBs are simultaneously powered.

4.4.10.b Control of Peripheral Devices

It is recommended that the DISEqC™ 2.0 or higher be implemented in the

IRD.

When used with DiSEqC™-enabled peripheral devices, such as LNBs, this
will facilitate automatic equipment set-up, adjustment and monitoring. It will
also ensure compatibility with modern SMATV networks that employ

DiSEqC™ signalling.

Note that DiSEqC™ signalling can be configured to emulate conventional
tone/voltage switching signals, thus ensuring compatibility with non-

DiSEqC™ devices.
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4.4.10.c Conditional Access Interface
(See section 4.4.8.)
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VHF/UHF CONNECTIONS

The IRD should provide a VHF/UHF output for compatibility with in-home
VHF/UHF distribution systems and VCR and television equipment that is not
equipped with video and audio baseband inputs. This output would carry the
demodulated, decoded and re-modulated video, audio and teletext
information of the selected digital programme.

If provided, it should be possible to combine normal VHF/UHF terrestrial
signals with the re-modulated signal generated by the digital IRD. The IRD
would thus provide a VHF/UHF input for the terrestrial signals and a VHF/
UHEF output for the combination of these signals and the signal generated by
the IRD.

It should be possible to adjust the frequency of the VHF/UHF signal
generated by the digital IRD so that it may be accommodated in existing VHF/
UHF distribution networks (See section 3.4.1.a).

Baseband Connections

All IRDs should include at least two Peritelevision (SCART) connectors for
connection to a TV and a VCR.

Additional Peritelevision connectors may be useful for interconnection with
other equipment such as analogue satellite receivers.

Note that there are two common types of SCART arrangement, one with
composite and RGB input/output and one with composite and luminance/
chrominance (S-Video) input/output. The inclusion of luminance/
chrominance in the Peritelevision connector increases the flexibility in
routing when several pieces of equipment are connected together.

Peritelevision connectors may include an audio-video link control protocol
such as, for example, the Programme Delivery Control system specified in
ETS 300 231. This may be used to generate VCR/TV control signals based on
the IRD’s interpretation of the SI contained in the digital multiplex. A typical
application would be automatic programme recording based on the event
information contained in the SI (programme start and stop times).

An S-Video (S-VHS / Hi-8) connector may be provided in order to supply a
high quality3 luminance/chrominance pair to a VCR, a television set or other
equipment. Its implementation is optional.

Analogue Audio Outputs

As a minimum, Left and Right phono sockets should be provided for audio
connection to a hi-fi.

Reduced luminance/chrominance cross-talk and increased luminance bandwidth.
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Digital Interfaces

As a minimum, receivers should implement an RS232-compliant serial port
or a parallel port (IEEE 1284) in the IRD. The purpose of this digital interface
is to facilitate the transfer of data conveyed in a DVB multiplex to a PC (for
example, software downloading).

Manufacturers may wish to also consider the use of high performance
interfaces such as IEEE 1394.

Telephone Connection

A “return channel” from the IRD to the broadcaster/service provider is
commonly implemented via the public telephone network. Alternative
solutions are possible, as discussed previously in Section 3.4.3.

Receivers containing an integral modem should incorporate an RJ11 socket
with a suitable local-end connector on an adapter cable to connect the modem
to the user’s telephone line. All modem equipment should correspond to the
requirements of the telecommunications licensing authority of the country in
which the equipment is to be used. The modem should implement line sensing
to avoid use of the interaction channel when the line is in an off-hook or busy
state.

Implementation of a return channel via the telephone network is optional. If
this facility is provided it should conform to ETS 300 801.

Installation Guidelines

5.1.

DVB Transmission Frequencies

It is EUTELSAT policy to use the downlink frequency band 10.70 - 12.75
GHz for either analogue (FM) or digital TV services.

The HOT BIRD™ satellites are equipped with both “narrowband” and
“wideband” satellite transponders. The narrowband transponders have a
nominal bandwidth of either 33 MHz or 36 MHz. Wideband transponders
have a nominal bandwidth of 72 MHz, 46.5 MHz or 49.5 MHz.
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Both narrowband and wideband transponders may be used in different service
configurations. As a consequence of this service flexibility, the centre
frequency of a DVB transmission may differ from the nominal centre
frequency of the transponder given in Annex A

Broadly speaking, digital TV carriers can also be classified as either
“narrowband” or “wideband”.

The majority of wideband carriers have a transmitted symbol rate of
27.5 Msymbol/s, which is well matched to a nominal transponder bandwidth
of 33 MHz. These carriers usually convey multiple digital TV programmes
and are transmitted via a dedicated transponder. Consequently, they are
allocated the full transponder power and are thus optimised for individual
reception with a small (e.g. 60 cm) antenna. As discussed previously in
section 2.2.1., these carriers are usually referred to as MCPC* transmissions.

Some MCPC carriers have a symbol rate lower than 27.5 Msymbol/s (e.g.
20 Msymbol/s).

Narrowband carriers typically have a transmitted symbol rate of between 3.8
and 6.1 Msymbol/s. They share the transponder with other carriers and are
allocated only a fraction of the transponder power. A larger receive antenna
is required and consequently narrowband carriers are less suitable for
individual reception. These carriers are usually referred to as SCPC’
transmissions, since they typically convey a single digital television
programme.

Table 4 indicates the typical range of digital TV carrier frequency offsets that
could be encountered in the HOT BIRD™ satellite system. The frequency
offset is expressed relative to the centre frequency of the transponder used to
broadcast the carrier and depends upon the transponder bandwidth. The range
shown for narrowband carriers is for the smallest bandwidth carrier (i.e. 3.8

Msymbol/s). The transponder centre frequencies are given in Table 3of Annex
A.

Nominal Transponder | Narrowband (SCPC) Wideband (MCPC)

Bandwidth (MHz) Carriers Carriers
(3.8 - 6.1 Msymbol/s) (27.5 Msymbol/s)

33 0to +14.2 0

36 0to +15.7 Otot1.5

46.5 0to £21.0 0to 46.75

495 0to +22.5 Oto 18.25

72 0to +33.7 0to£19.5

Table 4: Digital Television Carrier Frequency Offsets

4. Multiple Channel (TV programme) Per Carrier.
5. Single Channel (TV programme) Per Carrier.
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Carrier EIRP

Up-to-date details of the digital TV and radio transmissions from EUTELSAT
satellites are available on request from EUTELSAT (in the “TV and Radio
Line-Up”). This includes details of the transmission frequency. Alternatively,
the information can be downloaded from the EUTELSAT Web site (http://
www. eutelsat.com)

The HOT BIRD™ satellite coverages are illustrated in Figure 2 to Figure 5
of Annex A. There are four types of coverage: SuperWidebeam (Annex A,
Figure 2), Superbeam (dnnex A, Figure 3), Widebeam (Annex A, Figure 4)
and Steerable (Annex A, Figure 5).

The “TV and Radio Line-Up” mentioned previously indicates the coverage
that is currently in operation for each transponder.

Each coverage comprises a number of “saturated” EIRP contours®.

The saturated EIRP value will usually apply for a “standard” wideband
MCPC digital TV carrier transmitted via a dedicated transponder. The term
“standard” in this context refers to a single 27.5 MSymbol/s transmission in a
33 MHz or a 36 MHz transponder.

However, the power allocated to some digital TV transmissions will be less
than this saturated value. This is especially true for narrowband SCPC
transmissions that share the transponder with other carriers. In this case, the
power of the carrier can be obtained by subtracting its “backoff” from the
saturated EIRP value.

For example, if the receive earth station were situated on the 53 dBW
Superbeam saturated EIRP contour and the carrier’s backoff value were 2 dB,
then the carrier EIRP would be 53 -2 =51 dBW.

Up-to-date carrier backoff values are available on request from EUTELSAT.

Guidelines on TVRO Antenna Diameters

Since the HOT BIRD™ satellites are used to broadcast both analogue and

digital TV programmes, there are two types of terminal that can be defined for
use in the HOT BIRD™ system.

s DVB-only (digital-only) reception systems.
= DVB (digital) and analogue reception systems.

These are generally referred to as television receive-only (TVRO) terminals.

. The power radiated by the transponder when it is operated at its maximum output

power level (with its on-board high power amplifier operated at “saturation”).
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The size of the dish that is required to receive DVB television programmes
from the HOT BIRD™ satellites is dependent upon the services to be
acquired, the coverage associated with the transponder, the operational mode
of the transponder and the geographical location of the TVRO. For the
majority of installations, a 60-cm antenna is generally adequate for direct
reception of services from 13°E.

In some situations the size of the dish may also be constrained by the need to
reject transmissions from orbital locations adjacent to the 13°E position,
where the orbital spacing is nominally 3°. In such cases a dish diameter of 80
cm will provide increased protection of the services delivered by the HOT
BIRD™ satellites. The use of a slightly larger dish is particularly
recommended for dual-feed DTH systems.

For reference purposes, Table 5 provides an indication of the minimum
antenna diameter for good-quality, direct-to-home reception of television
programmes. Note that the EIRP is that calculated from the saturated EIRP,
given in Figure 2 to Figure 5 of Annex A, and the backoff value for the carrier
in question.

Clearly, the minimum TVRO antenna diameter will be determined by the
service with the lowest carrier EIRP amongst all of the services of interest.

The final decision on antenna size should be based on local experience, taking
into account the specific equipment used, as well as the required margin above
threshold. '

Satellite (Carrier) EIRP TVRO Antenna Diameter @

53 dBW 45cm®
52 dBW 55cm®
51 dBW 60cm P
49 dBW 70cm®
47 dBW 90 cm

45 dBW 120 cm
43 dBW 150 cm
41 dBW 180 cm
39 dBW 210 cm

Table 5: Antenna Diameter for Reception from the HOT BIRD™
Satellites

a. Figures applicable for DTH reception of analogue and digital services. Larger anten-
nas are recommended for cable and community reception

b. Reception is possible with this antenna diameter, but a smaller antenna may be af-
fected by interference from channels using the same frequencies at neighbouring
satellite positions (3° spacing). This is particularly true for channels in the frequency
ranges 10.95- 11.2 GHz. 11.45-11.7 GHz and 12.5 - 12.75 GHz.
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The appropriate minimum TVRO antenna diameter for dual-feed reception

" systems will generally be higher than that given in Table 5 for the same

performance. For example, for a TV service transmitted with an EIRP of 49
dBW, the minimum recommended antenna diameter for a dual-feed receiving
system is 80 cm.

For community reception systems (SMATYV) it is recommended that the
antenna diameter is larger than the above values to provide an additional
margin for losses in the cable distribution system’.

Dish Alignment

It is strongly recommended that all antennas are precisely pointed to obtain
the maximum receive signal strength and to avoid potential interference from
adjacent satellites. DVB reception will degrade extremely quickly once the
threshold bit error rate (BER) has been reached.

Antenna installation should be carried out using frequency-selective signal
strength measurement for analogue transmissions and BER measurement for
digital transmissions (e.g. using a hand-held BER meter).

The alignment should be carried out using the weakest digital emission (the
one with the lowest carrier EIRP).

Annex A gives charts of azimuth angle, elevation angle and polarisation angle
to assist in dish alignment.

The azimuth angle is measured in the local horizontal plane and is positive in
a clockwise direction from true north. A dish pointed due east would therefore
have an azimuth angle of 90 degrees. ‘

Note that local magnetic north may deviate from true north at the receive
location. Consequently, if a magnetic compass is used for azimuth alignment,
the dish may not be properly pointed in azimuth. The azimuth angle can be
corrected by the value of local magnetic deviation if this is known. Fine
azimuth adjustment should always be done using the BER indicator
mentioned previously.

Elevation angle is measured in the local vertical plane that contains the
satellite and is expressed relative to the local horizontal. An antenna pointed
at the local horizon would thus have an elevation angle of zero degrees.

. A value of 2 dB is often considered sufficient margin, although this figure is imple-

mentation dependent. This is equivalent to a 25% increase in the TVRO antenna di-
ameler.
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Most TVRO antennas have an offset-fed configuration®. In this case, antenna
adjustment “by eye” based on direct measurement of the elevation angle will
be incorrect. The adjustment should be made using the elevation alignment
scale on the antenna’s mounting bracket. Once again, fine elevation alignment
should be made using a BER indicator to optimise dish pointing.

The polarisation angle is measured with respect to the local vertical. A
positive value means rotation in a clockwise sense when looking in the
direction of the satellite. A value of +5° would mean that the satellite’s
vertical (Y) polarisation plane is rotated by five degrees in a clockwise
direction (when looking towards the satellite) with respect to the local
vertical. '

Polarisation alignment is made by rotating the LNB in its clamping bracket.
The adjustment can usually be made using a scale provided on the LNB and/
or its mounting bracket.

In some cases, vertical alignment of the LNB corresponds to a polarisation
offset of zero degrees. However, some LNBs have a fixed polarisation offset
built-in and consequently vertical alignment of the LNB does not correspond
to a polarisation offset angle of zero degrees. Care should therefore be taken
when aligning the LNB to ensure that the correct polarisation adjustment is
made. The manufacturer’s documentation and recommendations should be
referred to in all cases.

Good polarisation alignment is important to ensure that transmissions on one
polarisation (e.g. horizontal, or X) do not interfere with transmissions from
the same satellite on the other polarisation (e.g. vertical, or Y).

Polarisation alignment based on signal strength or BER measurement is
difficult because the measurement is not very sensitive to polarisation
alignment angle. An alternative is to align the LNB for minimum cross-polar
(interfering) signal strength.

To illustrate this approach, assume that the polarisation alignment is being
made for a vertically polarised channel. The IRD is first tuned to the
frequency of a horizontally polarised channel and the LNB is rotated by
approximately 90° (i.e. to correspond approximately to horizontal
polarisation) until reception is possible. Once the signal has been acquired, the
LNB is slowly rotated towards the nominal position for vertical polarisation
until the signal is lost. This position is noted on the LNB’s angular scale. The
process is then repeated with the LNB initially rotated by 90° in the opposite
direction and the second position corresponding to signal loss is noted. The
optimum polarisation adjustment for vertically polarised carriers is then made
by rotating the LNB to a position half way between the two readings.

The feed position is offset from the natural focal point of the parabolic reflector.
When the antenna is viewed face on, so that the reflector appears as an ellipse, the
Jfeed position is below the centre of the ellipse.
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Connectors

Always use good quality F-connectors, making sure they are correctly
matched to the size (diameter) of the cable. Usually, crimped type connectors
are more reliable, as long as the correct crimping tool is employed.

Poor connections are the main source of installation faults, always remember
to adequately waterproof all externals connections as soon as the installation
1s operating correctly.

For digital signals, poor connections can often lead to high VSWR and poor
or unreliable reception.

In addition, it is vital that the earthing is well make to maintain the shielding
properties (isolation from interference) and also to provide an adequate dc
path for the LNB power.

Consideration for SMATYV installations

Below are some practical points to bear in mind:
s use a sufficiently large antenna for the size of system you are planning;

a in [F systems, never use 90° F-connectors or F-F connectors (to extend
cable) in the main trunk or backbone. A small loss of signal here, due to
increased VSWR, can be very difficult to recover in other parts of the
network;

= make sure that the output of the LNB is as flat as possible across the
frequency band, particularly at the highest frequencies above 2GHz. In
fact, all components should ideally be rated well above the 2,150 MHz
limit that is required for satisfactory distribution of the highest frequencies;

= only use amplification as required and do not overload the inputs to multi
switches or tuners;

s do not over equalise, tuners are designed to accept a flat or falling
frequency response. If there is a positive frequency slope (i.e. the higher
frequency signals have a higher level) then this may upset the sensitivity
of the tuner and cause reception problems.
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6. Contact details

For further information, please contact:

Guy Wilkinson Tel: +33 1 5398 37 07
E-mail: gwilkins@eutelsat.fr

Laurence Bailly Tel: +33 1 53 98 46 42
E-mail: Ibailly@eutelsat.fr

Network Development
70 rue Balard
F - 75502 PARIS CEDEX 15
France

Fax: + 331539840 23

Note: All documents are available on the EUTELSAT web site:
http://www eutelsat.com/docs/tech

If you are not already receiving regular mailings, please remember to
complete the registration form name “Technical Information Service” on the
web site.
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Reference Documents that define the DISEqQC System:

DIiSEqC™ Bus Specification Version 4.1 (April 18, 1997)

DiSEqC™ Slave Microcontroller Specification Version 1.0 (April 18, 1997)
DiSEqC™ Logos and Their Conditions of Use (April 18, 1996)

Associated Documents:

Update and Recommendations for Implementation Version 2.0 (April 18, 1997)
Application Information for Tuner-Receiver/IRDs (April 12, 1996)

Application Information for LNBs and Switchers (April 12, 1996)

Reset Circuits for the Slave Microcontroller (August 12, 1996)

Simple Tone Burst Detection Circuit (August 12, 1996)
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1. Introduction

This document describes the recommended implementation of the DiSEqQC
Bus Specification in certain defined configurations and applications. It does
NOT replace the Bus Specification, and in case of inconsistencies between the
two documents, the Bus Specification takes priority and is always the
reference document. These recommendations are only intended to serve as a
guide to manufacturers and should not be considered as restricting the
application of DiSEqQC in any way. This document, version 2.0, concentrates
on “Enhanced” one-way DiSEqC (Level 1.1) which extends the range of
applications that can be supported with one-way communication. In particular
the need to repeat DiSEqC messages where switches are “cascaded”, to offer
more switching states as well as supporting remote frequency tuning. The
equivalent level in two-way DiSEqQC is also defined.

At this time with the first generation of DiSEqC products already in the
market it is also necessary to plan the move to full DiSEqC and to drop the
old switching protocols (namely the 13/17V) to fully realise the potential cost
savings at a system level. It is likely, therefore that DiSEqC only products will
emerge by the end of this year. This will mean that the need for repeated
messages is increasingly important to support non-backwards compatible
DiSEqC devices, LNBs for example.

2. Simple Tone Burst DiISEqC Commands

The DIiSEqQC specification includes some extra commands that have been
designed to be detected by a cheaper analogue circuit in the case of a simple
two-state switch. In this type of application (see Figure [11: “DiSEqC
Compatible” switch page 19), where the slave IC would not be used to
provide any additional functionality (such as 13/17V detection, continuous 22
kHz detection etc.) it is reasonable to find the lowest possible cost solution.
To allow for these applications tone burst commands are defined as
alternatives to the DiSEqC commands for the Satellite Position switch.

These simple commands should be viewed as an extension to the DiSEqC
command set to allow for cost-reduced, simple two-state analogue switches
and to avoid the unnecessary proliferation of other simple propriety protocols
which could be incompatible in a future DiSEqC environment. Receiver
manufacturers should always implement BOTH the simple tone burst
commands and the standard DiSEqC commands in order to qualify for the use
of the DiSEqC logo (see “Logos and Conditions of Usé’, "April 18, 1997").
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0’ Tone Burst (Satellite A)

‘1’ Data Burst (Satellite B)

>15ms

ii—il

——i————m

12.5 ms

>15 ms

Figure 1: Timing Diagram for Tone Burst Control Signal

Definitions of DISEqC Levels of
Implementation

The full DiSEqC specification allows for many different levels of
implementation and in order to clearly distinguish between these levels and
the consequent functionality it is intended to indicate the implementation
level in the branding of DiSEqC products, in the same way there are different
versions of software packages or Dolby B or C etc.

The broad levels are defined as follows:

LEVEL CONTROL PRODUCT TYPE
“DiSEQC Compatible” Tone Burst Command Simple two-state switches only

DIiSEqQC 1.0 One-way DiISEqQC Commands Receivers only

DiSEqC 2.0 Two-way DiISEqQC Commands Receivers and Accessories

DiSEQqC 3.0 Two-way Commands and Receivers and intelligent interfaces for

external Bus Control SMATYV systems
Table 1: Definition of DISEqC Levels
A more detailed description of the different levels of implementation is given
below from either a receiver or accessory point of view:
page 2 April 18, 1997 implemn2.frm
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Proposed Levels of Implementation for
Receivers

The table below gives a more detailed definition of the different DiSEqC
levels currently employed and proposed for receivers:

LEVEL

DIRECTIONALITY COMMANDS

DiSEqC 1.0*

One-way signals Control of the 4 committed switches, and Tone
Burst commands, one repeat

DiSEqC 1.1

One-way signals As level 1.0 above plus control of the 4
uncommitted switches, 2nd repeated
commands and remote tuning mode

DISEqC 2.0

Two-way signals At least the 4 committed switches as above
plus LNB L.O. frequency reading etc.

DISEQC 2.1

Two-way signals As level 2.0 above plus contro! of the 4
uncommitted switches, 2nd repeated
commands and remote tuning mode

etc.

DISEQC 3.0

Two-way signals All level 2.n plus external bus control of master

Note:

3.2.

Table 2: DISEqC Levels - Receivers

* The exact definition of DiSEqC level 1.0 is now being standardised through
the ad hoc working group of SIMAVELEC (the French national association
of audiovisual manufacturers) and EUTELSAT. It is important to note that it
will be necessary to provide at least one repetition of the DiSEqC command
within level 1.0 (see Annex B.).

Proposed Levels of Implementation for

Accessories
The table below gives a more detailed definition of the different DiSEqQC

levels currently employed and proposed for accessories (switches, LNBs
etc.):

page 3
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LEVEL DIRECTIONALITY DETECTION METHOD

Tone Burst (“DISEqQC One-way signals Simple Analogue circuit
Compatible”)
DiSEQC 1.0 One-way signals NOT RECOMMENDED ( see section 5.2.)
DiSEqC 1.1 One-way signals NOT RECOMMENDED ( see section 5.2.)
DiSEqQC 2.0 Two-way signals Slave IC
DiSEqQC 2.1 Two-way signals Propriety Microcontroller
DiSEqC 3.0 Two-way signals Propriety Microcontroller

Table 3: DISEqC Levels - Accessories

Recommended Implementation for
Receivers

41.

One-way DIiSEqC

This is implemented by simply NOT requesting a reply in the framing byte of
the DiSEqC message:

EO = Command from Master, No reply required, First transmission
E1 = Command from Master, No reply required, Repeated transmission

In a one-way system there are obvious limitations compared with a full two-
way system, the main problem being that the automatic identification of the
actual installation configuration is impossible. Therefore as the installation
configurations become more complex (e.g. three or four LNB/IF inputs) the
necessary “links” within the receiver software become more complicated and
yet still require a reasonable level of understanding from the installer or user
during installation. In a two-way system, with self-interrogation of the bus, it
is possible to tailor the menus according to the devices found on the bus and
even allow, automatically, for differences in local oscillators (assuming
DiSEqC LNBs are used).

Therefore, in one-way applications, to ensure compatibility between different
manufacturers’ equipment and to limit the complexity of the receiver software
we suggest that only a limited number of “common” installation
configurations are to be supported (see Annex A.)in terms of pre-programmed
software in the receiver. Of course even one-way DiSEqC allows for many
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Delay > 100 ms after power
on required to stabilise
voltage level and to allow
for the reset time of the >15

micro (see note)

Note:

4.1.2.
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other types of installations but these other configurations will require a higher
level of understanding from the installer and possibly re-programming of the
receiver as required. To accommodate the “Enhanced” one-way DiSEqC it
would be advisable to have a DiSEqC installation menu where the different
features can be selected by the user/installer (see later).

The simplest method to implement one-way DiSEqC 1.0 is to send all types
of signals every time the receiver changes channels. The DiSEqC commands
must be sent first (so that if a Slave IC is present it will then react in DiSEqC
mode), the Tone Burst commands should be sent next followed by the
continuous signalling, see diagram below:

Recommended sequence of commands for one-way DISEqC 1.0

End of Continuous
Tone if present

Change of Volitage Start of
Signalling if required

Continuous
SA/SB Tone if
Full DiISEqQC Message ToneBurst required

|

ms | Typically 40.5to 54 ms | > 15ms [12.5 mﬁ >15ms

Figure 2: Timing Diagram for DiSEQC 1.0

It is important that the power rail has stabilised and the voltage is above 12 V
BEFORE the messages are transmitted, if for example the receiver is coming
out of stand-by (e.g. power-on or for a timer event) and the messages are sent
too quickly then the detection circuits may not operate correctly. A delay is
also required depending on the reset time of the Slave IC. Therefore, a
minimum delay of 100 ms is recommended in these cases.

Command Structure DISEqC Level 1.0

DiSEqC level 1.0 is restricted to the “committed” switches which can all be
addressed with only one command: “Write Port NO” = 38h.
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Name Continuous commands | Tone Burst | DISEQC commands

Band (low/high) 0/22 kHz - 20/24

Polarity (ver/hor) 1317V . Write NO* | 21/25

Sat Position (A/B) (0/22 kHz) No mod/mod 38 22/26

Option (A/B) - - 23/27

Note:

4.2,

Note:

4.2.1.

Table 4: DISEqC Level 1.0 commands

See annex 2 for more details regarding the definition of DiSEqC level 1.0

Enhanced one-way DIiSEqC

Various manufacturers have requested three further applications that should
be supported by one-way DiSEqC, these can be summarised as:

1. More switching options
1. Cascaded devices which require several repeated DiSEqC messages

2. Remote tuning for subscriber controlled SMATV headends for single
cable IF distribution systems

EUTELSAT strongly recommends that receiver manufacturers not intending
to implement two-way DiSEqC in the medium term should at least. move to
enhanced one-way DiSEqC level 1.1 as quickly as possible.

Recommended sequence of commands for enhanced one-way
DiSEqC 1.1

In order to support “cascaded” DiSEqC devices (see Figure 15: Cascaded
DiSEqC switches page 21) it is necessary to repeat the DiSEqC commands
for the “distant” devices which are beyond an IF switch. Otherwise, if the
“nearby” switch is open there is no IF path connected until the first DiSEqC
message causes the switch to close and connects the distant switch. The dc
path is only connected at the same time and therefore, it is necessary to allow
at least 100 ms for the distant DiSEqC slave IC to power-up BEFORE
repeating the message to correctly control this new device. To make use of
this “dead” time we recommend that an uncommitted switch message is sent
in the 100 ms gap between the repeated committed switch messages. The
reason for this is, that if both committed and uncommitted switches are
employed, it is most likely to be inside the same device (typically a large
SMATYV node with up to 32 inputs) and there is no need allow a 100 ms gap
between these messages (or to repeat the uncommitted message). This
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solution also provides the extra switching commands requested in a very time
efficient manner.
End of Continuous
Tone (if present) Change of Voltage

Signafling (if required)

15t Committed Switch Uncommitted Switch 2nd Committed Switch message SA/SB Sr";:eo '(.;::er::::rueﬁ;s
(write port command 38) {write port command 39) (write port command 38) Tone Burst

L1

>15
ms

Typically 54 ms >25ms 54 ms >25ms >15ms

125 ms > 15 ms
D>

> 100 ms is required between repeated

Figure 3: Timing Diagram for DISEqC 1.1 (one repeat)

This is the recommended default setting for the Setup menu (see section
4.2.8).

4.2.2. Repeated DISEqC Messages

The number of times the same message will need to be repeated will depend
on the number of levels of cascaded devices that are required to be supported.
Obviously the more times the message is repeated the longer the delay in
selecting the required channel. To avoid unnecessarily long delays in simple
systems we recommend that the number of repeats be user selectable in the
DiSEqC installation menu (see section 4.2.8) It is unlikely that there are
many applications requiring more than two repetitions (i.e. the same message
is sent three times), this allows for two levels of switches plus a DiSEqC LNB.

Note: In atwo-way system the receiver can interrogate the bus to establish the exact
configuration and automatically select the required number of repeats.

Note: The Tone Burst signal must always be at the end of the message, AFTER the
last repeated DiSEqC command. Therefore, if a Tone-Burst switch is used, it
MUST be farthest from the receiver to operate correctly.

4.2.3. Recommended sequence of commands for double repeated
messages
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£nd of
Conn’nuqus
Tonelf  1sic 1stu i 2nd Committed 2ndt i 3dC
present) messages messages messages 9
(1st repeat) {15t repeat) {2nd repeat)

SA/SB
Tone Start of Continuous
Burst Tone (if required)

4.24.

> 100 s is required betiveen

repeated commands
—> —>
> 100 ms is required between > 100 ms is required between
repeated commands repeated commands

Figure 4: Timing Diagram for DiSEqC 1.1 (multiple repeats)

Remote Tuning

There has been a strong request from several manufacturers (namely the
members of the ZVEI group in Germany) to include a special SMATV mode
within one-way DiSEqC to allow for the interface with subscriber controlled
SMATYV headends.

In future there will be intelligent SMATYV headends which only transmit the
desired transponder to each user. The great advantage of this concept is that it
is possible to use existing single cable “tree” distribution network installed in
many buildings today.

The SMATYV headend has one remote controllable frequency convertor for
each user. This convertor must be controllable by the satellite receiver/IRD.
In a special SMATYV mode of the receiver this is achieved by transmitting, in
addition to the DiSEqC 1.0 commands, the desired transponder frequency via
the DiSEqC “write frequency” command (58h). This message is sent in the
usual way at every programme change and at the initialisation procedure after
power on.

It is important to understand that the DiSEqC signals are simply used as an
“open interface” for the data transmission from the satellite receiver to a
propriety modem located between the receiver and the wall outlet(see Figure
19: Subscriber controlled SMATV Headendpage 23). The modem converts
the DiSEqQC commands to a suitable propriety bus format (typically a faster
multi-master bus) for the transmission to the headend.

In the remote tuning SMATYV mode the tuner in the receiver stays fixed on the
subscriber’s individual transmission frequency of the SMATV headend. The
selection of this SMATV mode and the fixed transmission frequency need
only be entered one time during the installation procedure.
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4.2.5. Transmission of the desired transponder frequency

The desired transponder frequency can be written in a packed BCD string
form, the message is structured as follows:

FRAMING | ADDRESS | COMMAND | DATA | DATA | DATA

where:
FRAMING BYTE: EOh

Command from Master. No reply required.
First transmission

ADDRESS BYTE: 71h
Intelligent slave interface for Multi-Master Bus

COMMAND BYTE: 58h
Write channel frequency (BCD string)

DATA BYTES: Max. 3 bytes for the transponder frequency (GHz)

The high nibble of the first data byte contains the tens of GHz digit and the
low nibble contains the GHz digit in BCD form. Subsequent bytes contain
BCD nibbles in descending order until only trailing zeros remain.

For example 12.650 GHz would be transmitted in two bytes:

1 2 6 5 0 0
0001 0010 0110 0101 0000 0000

4.2.6. Full sequence of commands in Remote Tuning SMATV mode

End of Continuous
Tone (if present) Change of Voltage
Signalling (if required)

Committed Switch message Wiite Channe! Frequency (command 58) SA/SB Start o'( "Crt::iﬁ::;s Tone

(write port command 38) If SMATV mode is selected Tone Burst
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Note: 1t is still necessary to send the committed switch message in the SMATV
mode to defme the required polarity, band and satellite position required at the
input to the frequency convertor.

4.2.7. Command Structure for DISEqC Level 1.1

The table below gives the list of DISEqC functional commands required to
implement enhanced one-way DiSEqC level 1.1:

Name Continuous commands | Tone Burst | DISEQC commands
Band (low/high) 0/22 kHz . 20/24h
Polarity (ver/hor) 1317V . aWrite Nov | 21/25h
Sat Position (A/B) (0/22 kHz) No mod/mod 38h 22/26h
Option (A/B) - - 23/27h
Switch 1 (A/B) . - 28/2Ch
Switch 2 (A/B) . . Write N1* | 29/2Dh
Switch 3 (A/B) - - 3%h 2A/2Eh
Switch 4 (A/B) - - 2B/2Fh
Write channel frequency - - 58h

Table 5: DISEqC Level 1.1 commands

Note: The reason for the two separate groups of 4 switches is very important. Each
group of switches can be addressed with one DiSEqC message (4 bytes), this
means that even in the case where it is necessary to change ALL 4 states of
one group it will never take more than 4 bytes (54 ms).

4.2.8. Setup Menu for DiSEqC 1.1

To enable the features of enhanced one-way DiSEqC to be implemented it is
necessary for the receiver to have a DiSEqC setup menu as part of the
installation procedure. In this menu the first level is to select either “DTH”
mode or “SMATV” mode, below which there are sub-menus as follows:
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OPERATIONAL MODE | SELECTION POSSIBILITIES

No repeat

DTH One Repeat (Default)

Two Repeats

SMATV (Multi-Switches) | Program Committed and Uncommitted switches
and setup LNB L.O.s for each input

SMATV (Remote Tuning) | Enable Write channel frequency commands
and enter fixed subscriber frequency

Table 6: DISEqC Level 1.1 Setup Menu

Two-way DIiSEqC

All the above recommendations for one-way DiSEqC are applicable to full

two-way DIiSEqC in terms of the functional definition of levels 2.0, 2.1, etc.

However, it is of course possible to significantly simplify the user operation

of the receiver by making use of the replies (remember all accessories using

the slave IC should have reply capability). In fact the setup menu described

above can be completely transparent to the user if the receiver interrogates the

bus to find out exactly which configuration exists and to setup the DiSEqC

implementation accordingly (see “Application Information for Tuner-
Receiver/IRDs”, April 12, 1996). The real benefits of two-way DiSEqC are

only realised through intelligent software in the receiver.

The reply capability of DiSEqC LNBs to declare their actual local oscillator
frequency is one of the most obvious examples of the benefit of two-way
communications. In additions “hand-shaking” ensures the correct operation
of the slave devices and any errors in communication can be automatically
resolved.

Many more advanced features are already specified for two-way DiSEqC,
some of which are already implemented in the existing slave IC. For example,
it is possible to “signal” to the master the special addresses 18h to 1Fh by
configuring the slave IC to only support the uncommitted switches (see
“Slave microcontrollerversion 1.0”, Table 4: SMATV addresses page 10).

In order to realise all these benefits of two-way communication it is only
necessary to implement in hardware the required source impedance and a few
Bus interface components (typically one transistor), everything else remains
in software. As the industry gains experience in DiSEqQC messaging the
improved functionality of a two-way system will quickly out-weigh any
software overhead.
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Implementation for Accessories

5.1.

5.2.

Note:

Detection of Tone Burst commands using an
analogue circuit

The cost advantage of the analogue detection of the Tone Burst is only
achieved in applications where the Slave IC cannot be used to add any
additional functionality (see Annex A. Common configurations for one-way
DiSEqC, page 19). Please refer to the document “Simple "ToneBurst”
Detection Circuit’, for more details, but the exact design will depend on the
manufacturer’s own preferred solution.

Detection using the Slave IC

The advantage of the Slave IC is that in one very cheap microcontroller a large
amount of functionality is included:

. DiSEqC detection

. Tone Burst detection

1
2
3. 13/17 V and continuous 22 kHz tone detection
4. Reply capability

5

. Decode mode

It is STRONGLY recommended that any accessory utilising the Slave IC
should always implement the return path modem (only one transistor) since
two-way capability significantly improves the user friendliness of the system
and some receiver manufacturers will start with two-way communication. It
has been estimated (by a manufacturer) that a typical detection circuit using a
Slave IC with all the above functionality (but excluding voltage regulation
and PCB space) is approximately 1.1 ECU (i.e. < £1), this replaces the cost
for the existing analogue detection circuits.

Accessories using the Slave IC but NOT implementing the return path will
NOT be eligible for DiISEqC branding.
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Dual Functionality of continuous 22 kHz signal

In many existing installations (particularly in SMATV) the continuous 22
kHz tone is used for position switching rather than frequency band. When the
Slave IC is used in backwards compatible mode it is therefore necessary to be
able to select either mode of operation:

22 kHz = Frequency band (for receivers wanting low and high band)
or
22 kHz = Position (receivers wanting one band from two positions)

In the current software (versions 0.2 & 1.0) the mode of operation is
determined by connecting a diode between pins Strobe E and S3 of the Slave
IC (see “Slave Microcontroller Version 1.0, section 7.1. Backwards
Compatibility, on page 21). This feature could be implemented in an eight
input/output multi-switch by using an eight way dip switch which can switch
the diode in or out for each Slave IC. This allows a “mixed” population of
receivers to use the same type of multi-switch without any additional logic
inside the switch.

IF INPUTS MULTI-SWITCH OUTPUTS TO

RECEIVERS

[

e
--------------
—— ]
-----------
— =]

1 J

—

Dip switch to select mode of gperation for each Slave IC

VVVVVVVY

-

Figure 6: Possible configuration to support old and new receivers in 8-way
distribution systems

Decode (de-multiplex) Mode

Given the current configuration of the Slave IC which has 8 output lines,
several manufacturers have requested a decode (or de-multiplex) mode from
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three input lines (i.e. =3 states) in order to avoid additional logic and to be
able to drive switches directly. In the final version there are 4 groups of 3
inputs which can be configured to decode to the 8 output lines, and each mode
can be inverted giving a total of 8 different decode configurations. Figure 7.,
shows how the inputs are grouped, for a full description of the decode mode
please refer to the updated DiSEqQC Slave Microcontroller Specification
(version 1.0) and the latest application documents.

INPUT LINES OUTPUT LINES

Band

Polarity
Position
Option

Switch 2
Switch 3
Switch 4

Switch 1 ____] — MODES3

De-Multiplexed
Output

Figure 7: Decode (de-multiplex) Modes

Trade Mark and Self-Certification

6.1.

DISEqC Logo

The DiSEqC logo has been designed to be suitable for use on products as well
as in printed format. The logo will clearly indicate the level of implementation
employed to allow consumers to easily exercise choice in selecting the most
appropriate system for their requirements and to ensure inter-compatibility
between different manufacturer’s products.

The use of the logo will be controlled in the following way:

1. Manufacturers will self-certify compliance to the bus specification by
testing with the Test Tool.
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2. Two samples (from mass production) must be submitted to the “product
library” at EUTELSAT which will be accessible by all manufacturers.

3. Any incompatibilities between products are to be resolved between
manufacturers.

Please refer to the document "Logos and Conditions of Usé’, "April 18,
1997”

6.2. Test Tool

To allow fast development and self-certification, the idea a Test Tool has been
developed (based on the original evaluation boards) which allows the precise
performance of a device to be measured in terms of the bus specification.
Revisions to the bus specification would be accompanied by the appropriate
changes (if necessary) to the Test Tool. In order to self-certify compliance to
the bus specification it will be mandatory that manufacturers procure a Test
Tool for their own use. Owners of evaluation boards are entitled to receive
one of the Test Tools free of charge. For new manufacturers the cost of the
Test Tool will be a nominal sum simply to cover the hardware costs, please
send enquiries directly to EUTELSAT at the address at the end of the
document.

7. Reset Procedure

7.1. IF Loop-Through

For receivers employing an IF Loop-Through (e.g. digital IRDs with a
loop-through for an analogue receiver) MUST include a reset for the
Slave IC each time the IF path is switched. This is to ensure backwards
compatibility with old receivers.

Please refer to the following diagrams:
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71 LNB
Old non-DiSEQC receiver | On
DiSEqC < ] DISEQC receiver | On
N\
IF loop not connected

Figure 8: DiSEqC receiver with loop-through is controlling DiSEqC devices using DiISEqC commands

DiSEqQC IRD switched to stand-by
to complete loop-through to old
receiver

LNB
©Old non-DiSEQC receiver| On
DiSEqQC " DIiSEqC receiver
. | — - Stdb
switch A with loop-through y

Reset signal sent {
BEFORE IF loop is connected

Figure 9: When DIiSEqC receiver is switched to stand-by a reset signal must be sent to the DiSEqC
switch (and/or LNB)

LNB ) _
1317V Old non-DiSEQC receiver| op
&
. 0/22 kHz
D'S_EQC < ’ [ ]  DIiSEqC receiver Stdb
switch with loop-through Y

DiSEqC devices now operate correctly
in backwards compatible mode

Figure 10: Slave ICs in the DISEqQC devices can now operate in backwards compatible mode
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If NO reset signal is sent AND the analogue receiver is ALREADY switched
on when the Digital IRD is powered down, then there is a strong possibility
that power to the bus is maintained (particularly if the IF switching is very
quick) and the Slave IC is then LOCKED into DiSEqC mode and would not
respond to the conventional signals. In this case the user must switch-off the
analogue receiver (i.e. remove the power from the bus) to force the Slave IC
to reset. Therefore we STRONGLY RECOMMEND that all receivers with an
IF Loop-Through implement a RESET command WHENEVER THE [IF
PATH IS SWITCHED. In general it is advisable that all receivers send a reset
command when switching to stand-by.

The reset signal can be generated in two ways:
1. DiSEqC reset command 00h

2. Power-down (at least 50 ms)

In the case of the Power-down technique, it will be necessary to allow an
additional 100 ms delay on the subsequent power-on to allow the slave IC to
reset, this gives a total reset period of at least 150 ms before a new command
can be detected. The DiSEqC reset command will only take 40 ms and no
additional delay is required.
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Contact details

For further information please contact:

Guy Wilkinson Tel: + 33153983707
Network Development Fax: +33 153984023
70 rue Balard E-mail: gwilkins@eutelsat.fr

F -75502 PARIS CEDEX 15

France

Note: All documents are available on the EUTELSAT web site :
http://www.eutelsat.org/press/tv_recept].html#DiSEqC

If you are not already receiving regular DiSEqC mailings, please remember
to complete the registration form on the web site.
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Annex A. Common configurations for one-way
DIiSEqC

Dual-Feed with two standard Universal LNBs

COMMANDS REQUIRED:

i) Polarity (13/17V)
ii) Band (0/22kHz)
ili) Tone Burst

switch [ receiver

Analogue switch controlled
by Tone Burst commands

Figure 11: “DiSEqC Compatible” switch

Dual-Feed with two standard Universal LNBs

COMMANDS REQUIRED:

i) Polarity (13/17V)

ii) Band (0/22kHz)

iii) Position (DiSEqC) or
iv) Option (DiSEqC)

switch [-g— receiver

DiSEqC switch controlled
by Position or Option commands

Figure 12: DiSEqQC switch
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Dual-Feed with Loop-Through LNB and one
standard Universal LNB

COMMANDS REQUIRED:

i) Polarity (13/17V & DiSEqC)
i) Band (0/22kHz & DiSEqQC)
iii) Position (DISEqC)

DIiSEQC Loop-Through LNB controlled
by Band, Polarity and Position commands

13117V
&
0/22kHz

receiver

Figure 13: DISEqQC Loop-Through LNB

Dual-Feed with two DiSEqC LNBs

COMMANDS REQUIRED:

i) Polarity (DiSEqC)

ii) Band (DiSEQC)

iii) Position (DiSEqC)
DiSEQC Loop-Through LNB controlled iv) One Repeat necessary
by Band, Polarity and Position commands

DIiSEqC LNB

controlled by receiver
Band & Polarity commands

Figure 14: Two DiSEqQC LNBs
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Multi-feed with standard Universal LNBs and
and cascaded DiSEqC switches

COMMANDS REQUIRED:

i) Polarity (13/17V)

ii) Band (0/22kHz)

iii) Position (Tone Burst/DiSEqC)
iv) Option (DiSEQC)

v) One Repeat necessary

'switch

13/17V & 22kHz

switch |[— receiver

<—]
switch| @ [ |

Lower level switches controlled
by DiSEqQC Position command
or Tone Burst signal

Higher level switches controlled
by DISEQC Option command

Figure 15: Cascaded DiSEqC switches

Multi-feed with standard Universal LNBs and
and cascaded DiSEqC switches

COMMANDS REQUIRED:

i) Polarity (13/17V)

ii) Band (0/22kHz)

iii) Position (DiSEqC)
iv) Option (DIiSEqC)

13117V & 22kHz |switch | «g———— receiver

4 input switch controlled
by DiSEqC Position
and Option command

Figure 16: 4 Input DIiSEqC switch
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Communal reception with 8 IF inputs
using 2 x 4 input switches

COMMANDS REQUIRED:

i) Polarity (13/17V)
ii) Band (0/22kHz)
iii) Tone Burst

1 13117V & 22kHz

High [ — | switch | ¢ receiver
Band
l W Analogue switch controlled
Low = by Tone Burst commands (to select band)

Band

Note: This configuration is only suitable for analogue receivers since 22kHz is used to
W‘N’ switch position NOT band, for digital receivers the normal configuration of one position
connected to each multi-switch must used.

Figure 17: 8 cable switched IF distribution with Tone Burst control

Communal reception with 8 IF inputs
using 8 input switches

COMMANDS REQUIRED:

i) Polarity (13/17V & DIiSEqC)
ii) Band (0/22kHz & DiSEqC)
iii) Position (or Tone Burst)

receiver
2222222 Multi-switch controlled by
either DISEqQC commands or
conventional commands plus Tone Burst
Figure 18: DISEqC Multi-switch
page 22 April 18, 1997 implemn2.frm
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Dual-Feed with two DiSEqC LNBs

COMMANDS REQUIRED:

i) Polarity (DiSEQC)

ii) Band (DiSEqC)

iii) Position (DiSEqC)

T iv) Write frequency (DiSEqC)

| ) | Switching multiplex
DiSEQC commands

Subscriber controlled receiver
IF-IF converters

i l I I I Propriety SMATV bus
Combiner and Eéa Et_ga Et_ga EJ_Ja Eé)a
launch amplifier

Figure 19: Subscriber controlled SMATV Headend

) Dual-Feed with Mono.-BIock DiSEqC LNB
COMMANDS REQUIRED:
i) Polarity (DiSEqC)
ii) Band (DiSEqC)
iii) Position (DiSEQC)
DIiSEQC Mono-Block LNB controlied
by Band, Polarity and Position commands

A

receiver

Figure 20: DiSEqC Mono-Block LNB
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Annex B. Progress of SIMAVELEC/EUTELSAT
DIiSEqC ad hoc working group
B.1. Objective of the ad hoc working group
The objective of this group is to finalise the exact definition of DiSEqC level
1.0 in a neutral forum and to prepare the necessary documentation for
international standardisation through CENELEC and IEC.
B.2. Current status of work
After several meetings within SIMAVELEC the current status of work can be
summarised as follows:
1. Preparation of draft document for discussion of SIMAVELEC members
(open to ZVEI members for observation)
2. Application for work item for amendment to IEC 1319-1”Interconnections
of satellite receiving equipment - part 1 Europe”
3. Co-ordination with CENELEC TC206 and IEC SC100C
B.3. Summary of Technical Recommendations
Most of the requests from the manufacturers represented by SIMAVELEC are
already incorporated in the latest DiSEqC documents. Below is a list of the
most important points:
1. Only DiSEqC level 1.0 is considered, although attention is given to
maintain compatibility with two-way DiSEQC in the future.
2. Modulation and timing diagrams in accordance with DiSEqC bus
specification 4.1.
3. Command 38h and subsequent data bytes FOh to FFh must be
implemented.
4. One repeat of the DiSEqC message must be supported, although it need
only be sent when necessary. ‘
page 24 April 18, 1997 implemn2.frm
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5. Reset of slave microcontrollers will be achieved by power-up and a delay
of 100 ms before start of message.

Note: Note, in case of IRD with IF loop-through reset may be more easily achieved
with the DiSEqC reset command (see 7.1. “IF Loop-Through” on page 15).

6. All IF switches will only allow ONE DC path from the master to the final
slave to prevent overloading the master’s power supply.

7. Precise definition of power supply voltage requirements, rise time and
limit conditions on voltage transitions (13/17V etc.).

8. Harmonisation of all standards relating to control signals on the IF cable.
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A Single-Chip Universal Digital Satellite
Receiver with 480-MHz IF Input

Alan Y. Kwentus, Member, IEEE, Patrick Pai, Steve Jaffe, Ray Gomez, Sean Tsai, Tom Kwan,
Hing-Tsun Hung, Young J. Shin, Vin Hue, Darwin Cheung, Member, IEEE, Raheel A. Khan,
Christopher M. Ward, Mong-kai Ku, Kenneth Choi, Jim Searle, Klaas Bult, Kelly Cameron, Member, IEEE,
Jason Demas, Charles Reames, and Henry Samueli, Member, IEEE

Abstract—This paper presents a complete single-chip universal
digital satellite receiver supporting all current DBS system
standards. The mixed-signal device accepts a modulated data
stream at up to 90 Mbps and delivers a demodulated, error-
corrected output data stream. The IC features an analog front
end with 480-MHz intermediate-frequency downconversion
and dual 8-bit analog-to-digital converters, an all-digital
BPSK/QPSK/OQPSK variable-rate receiver supporting 1-45-
MBaud operation with phase/frequency recovery, variable-rate
digital filters, square-root Nyquist matched filters, acquisition
and tracking loops, and a DVB/DSS/DigiCipher I/II-compliant
concatenated Viterbi/Reed-Solomon forward error correction
decoder with on-chip deinterleaver RAM. All required clocks
are generated on chip from a single reference crystal. The chip
contains 1.2 million transistors in a die area of 22 mm® and
was implemented in a single-poly 0.35-um CMOS process with
four layers of metal.

I. INTRODUCTION

BLOCK diagram of a typical satellite TV system is

shown in Fig. 1. The system contains an antenna that
receives the K-band signal (11-12 GHz) transmitted by the
satellite and a low noise block (LNB) that downconverts the
signal for transmission over a coaxial cable to the set-top
box. In Europe, the signal is downconverted by the LNB to
950-2150 MHz; in North America, the LNB downconverts the
signal to 950-1450 MHz. An L-band tuner then selects the
desired transponder channel. Fig. 2 shows a block diagram
of a typical L-band satellite TV tuner. Most tuners in use
today downconvert the signal to a 480-MHz intermediate-
frequency (IF) and then use either a 36- or 55-MHz surface
acoustic wave (SAW) filter to remove adjacent channels and
out-of-band noise. An analog 1/Q demodulator then produces
a quadrature baseband (I/Q) output. Next, the digital data
bitstream is recovered by a receiver, and error correction is
performed to improve the bit error rate of the data. The data
stream is then passed to a conditional access module that
controls access to pay-per-view and premium channels. Last,
an MPEG decoder recovers the digitized video data, and a
video encoder produces an NTSC or phase alternation line
(PAL) video output for a television.

Manuscript received May 12, 1999; revised Junc 15, 1999.

The authors are with Broadcom Corp., Irvine, CA 92618 USA (e-mail:
kwentus@broadcom.com).

Publisher Item Identifier S 0018-9200(99)08336-5.
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Fig. 1. Satellite TV system block diagram.

II. CHIP ARCHITECTURE

Fig. 3 shows a block diagram of the universal digital
satellite receiver IC. The chip contains an analog front end, an
all-digital receiver, and a concatenated Viterbi/Reed-Solomon
(RS) forward error correction (FEC) decoder. The analog
front end consists of a 480-MHz IF downconversion block,
dual 8-bit analog-to-digital (A/D) converters that operate up
to 128 MHz, and a low-jitter phase-locked loop (PLL) that
generates all required clocks for the chip from a single external
reference crystal.

The digital receiver supports variable symbol rates from
1 to 45 MBaud with BPSK, QPSK, or OQPSK modulation.
The 8-bit A/D converter(s) operate with a free-running sample
clock, and symbol timing is recovered digitally using multirate
digital filters and a digital symbol timing recovery loop. The
receiver also contains dual square-root Nyquist matched filters
and digital carrier frequency recovery and phase-tracking loops
with additional circuitry for automatic carrier acquisition that
avoids all false lock points.

The error-correction block consists of a 64-state Viterbi
decoder concatenated with a ¢ = 8 RS decoder. The Viterbi
decoder supports puncture modes for rate 5/11, 1/2, 3/5,
2/3, 3/4, 4/5, 5/6, 6/7, and 7/8 operation with circuitry to
automatically scan the data for the correct puncture mode.
The decoder operates as a rate 1/2 based decoder for European

0018-9200/99%10.00 © 1999 IEEE
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Fig. 2. Block diagram of a typical L-band satellite TV tuner.
Analog Q_| ADC [
3 Phase / Variable Matched| " Viterbi DVB/DSS/ Digital
Frequency Rate Receive Decoder ™| Digicipher Il -~ Output
J._ Recovery | ! Demod | .| Filters FEC Data
Analog | __| | % g AQC \
A
Fenix Fs *
- ‘ / ,
PLL »| Acquisition and 12C/spPi c d
FXT“L‘_:'_] Fg = 8'FyraL * Tracking Loops BERT || BuS |late o ani
Frix = 32°FxraL Interface Control
AGC_CTL =
Fig. 3. Universal digital satellite receiver IC block diagram.

Digital Video Broadcast (DVB), or DirecTV Digital Satellite
System (DSS), and as a rate 1/3 based decoder for Digicipher
/1T operation. The RS decoder implements the DVB, DSS, and
Digicipher I/Il standards. It contains an on-chip deinterleav-
ing RAM and can output either DSS or MPEG-2 formatted
packets.

The chip architecture supports three tuner interface modes:
baseband I/Q, low IF, and 480-MHz IF. For the baseband
1/Q mode, the dual 8-bit A/D converters are used with a
conventional tuner supplying quadrature baseband outputs, as
shown in Fig. 4(a). Alternatively, the low-IF tuner interface
mode allows the 1/Q demodulator in the tuner to be replaced
with a simple mixer that downconverts the signal to a low
IF frequency within the bandwidth of the A/D converter,
as shown in Fig. 4(b). A single A/D converter sampling at
128 MHz is used in this mode. For the lowest overall system

Page 194 of 646

cost, the I/Q demodulator in the tuner can be eliminated
entirely and the chip can accept the 480-MHz IF signal
directly, as shown in Fig. 4(c). In this mode of operation,
the signal is downconverted on-chip to a 32-MHz IF using
a 512-MHz mixer clock generated by the PLL and then
directly sampled by a single 8-bit A/D converter operating at a
128-MHz sample rate. The 1/Q demodulation is then performed
digitally in the receiver.

ITI. ANALOG FRONT END

The integrated analog front end (AFE) accepts an ana-
log input waveform in one of three formats: 480-MHz IF,
low-frequency IF, or baseband I/Q. Fig. 5(a) shows a block
diagram of the AFE, which switches the input signal according
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Fig. 4. Tuner interface modes: (a) baseband 1/Q and (b) low IF.

to the desired mode of operation. The signal path for each of
the three modes is indicated in the figure.

In the 480-MHz IF mode, the chip accepts a
BPSK/QPSK/OQPSK input signal centered at 480 MHz.
This signal is internally mixed to a lower IF frequency of
32 MHz using a 512-MHz on-chip PLL. It is then low-pass
filtlered and converted to a digital signal by an 8-bit A/D
converter operating at a sampling rate of 128 MHz. A
simplified schematic of the CMOS mixer and a block diagram
of the PLL are shown in Fig. 5(b) and (c). The on-chip
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PLL is a four-stage differential ring oscillator operating at
an internal frequency of 512 MHz. The 512-MHz clock
is divided by 32 and phase-locked to a 16-MHz off-chip
crystal reference.

In the low-frequency IF mode of operation, the chip accepts
an IF input signal with a frequency spectrum within the A/D
converter’s Nyquist bandwidth. In this low-IF mode, the on-
chip 480-MHz mixer is bypassed, and the signal is converted
by the 8-bit A/D converter operating at a sampling rate of
128 MHz. Last, in the baseband I/Q mode, the chip accepts
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Fig. 4. (Continued) Tuner interface modes: (c) 480-MHz IF.

baseband I and Q input signals, which are sampled by dual
8-bit A/D converters operating at a maximum sampling rate
of 128 MHz.

The ADC utilizes folding, interpolation, and averaging
to achieve good integral- and differential-nonlinearity with
relatively low complexity and power [1]. It differs from the
ADC described in [1] in that it operates at a much higher
sample rate (128 versus 50 Msample/s) with reduced resolution
(8 versus 10 bits). Also the noise environment on the chip is
quite different due to the integrated 45-MBaud digital receiver
and FEC circuits. The ADC uses two cascaded stages of three
times folding to reduce the number of comparators required
from 256 to 32. Fig. 6(a) and (b) shows the measured integral
nonlinearity (INL) and differential nonlinearity (DNL) for the
8-bit ADC. Fig. 7 shows the measured ADC output frequency
spectrum for an input tone at 11 MHz. All measured data were
taken with the chip in 480-MHz IF mode and with the digital
receiver and FEC locked (i.e, all digital circuitry on the chip
operating). The power dissipation of the ADC is approximately
160 mW from a 3.3-V supply. Since the 512-MHz mixer was
designed to achieve 10-bit linearity, the performance of the
analog front end is dominated by that of the ADC.

IV. DIGITAL RECEIVER

The digital receiver is a BPSK/QPSK/OQPSK receiver
capable of variable-rate operation from 1 to 45 MBaud. It
consists of a frequency recovery loop, variable-rate digital fil-
ters controlled by a timing recovery loop, square-root Nyquist
matched filters, a phase tracking loop, and circuitry to control
loading the inputs to the Viterbi decoder. A block diagram of
the receiver is shown in Fig. 8. The inputs to the frequency
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recovery loop and phase tracking loop can be taken from
several different points in the system, allowing the loops to
be operated independently or nested together under software
control. This flexibility provides optimal performance of the
receiver under varying operating conditions.

The automatic gain control (AGC) loop is a noncoherent
loop designed to maintain a constant input power level into
the A/D converters. The loop produces a 1-bit AX-modulated
output that is filtered off chip by a simple RC low-pass filter,
providing a voltage control for the tuner’s AGC amplifier.
Input for the loop can be taken from either the I-channel or
the Q-channel data, or an average of the two. A programmable
loop threshold allows the input power level to be specified by
the user.

The carrier frequency recovery and phase tracking loops
are high-speed all-digital phase/frequency circuits capable of
tracking out relatively large amounts of frequency offsets
and phase noise such as those contributed by conventional
tuners and LNB’s. The loops are each filtered by an integral-
plus-proportional filter. Programmable integrator and linear
coefficients are provided to set the bandwidth of the loops,
and a carrier sweep capability is included to reduce acqui-
sition time and avoid all false lock points [2]. The output
of the loop filter is used to control a complex derotator
[3], providing extremely fine phase and frequency resolution.
The phase/frequency recovery loops are capable of removing
residual phase and frequency offsets in the signal of up to
+16 MHz. An important parameter for satellite receivers is
acquisition time. The automated frequency recovery loop in
this receiver can acquire an input signal with 116-MHz offset
in less than 50 ms.
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Fig. 5. (a) Analog front end block diagram, (b) PLL block diagram, and (c)
CMOS mixer schematic.

The timing recovery loop consists of a timing error discrim-
inant, a loop filter, and a digital timing recovery block, which
controls the digital resampler. The timing error discriminant
outputs a new value each symbol, which is filtered by a digital
integral-plus-proportional low-pass filter. The output of the
loop filter is applied to a numerically controlled oscillator,
which allows the symbol rate to be varied from 1 to 45 MBaud.
The variable-rate interpolation filters [4], which are under the
control of the timing recovery loop, resample the input data at
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the correct frequency and phase to ensure that ideally sampled
symbols are input to the matched filters. The matched filters
consist of dual square-root Nyquist filters with a programmable
20% or 35% excess bandwidth factor. The output of the
Nyquist filters is then scaled to optimally load the Viterbi
decoder.

The receiver can also be configured to perform spectral
analysis of the input signal with a resolution less than 50 kHz
to aid in “blind” acquisition when the carrier frequency and/or
symbol rate are not known.

Although the satellite-TV QPSK receiver architecture is
similar to that of a quadrature amplitude modulation (QAM)
receiver for cable-TV applications [5], there are some signifi-
cant differences. The first major architectural difference is that
the carrier recovery loop must be closed at the front end of the
receiver to compensate for the large allowable frequency offset
in the input signal (up to =5 MHz). This frequency offset
is introduced in the LNB when the signal is downconverted
from 11-12 GHz to 950-2150 MHz. This offset is very small
as a percentage of the K-band carrier frequency; however, it
is a rather large absolute offset that must be removed at the
front of the receiver to ensure that the signal is within the
passband of the matched filters. In the case of a cable system,
the transmitted signal is typically on a carrier less than 1 GHz
so the frequency offsets at the input of the receiver are much
smaller. The second major architectural difference is that little
or no equalization is required in the satellite-TV receiver. In
a cable system, the channel contains many impairments that
cause notches in the spectrum and intersymbol interference
(ISI). An equalizer is typically required to remove these
impairments. In the satellite-TV system, however, cable-type
impairments are not typical because the signal is transmitted
on a very high-frequency carrier (11-12 GHz) through a
“line-of-sight” channel to the receiving antenna. The main
impairment in the satellite-TV system is noise in the channel.
Since the signal is transmitted from a satellite in orbit many
miles from the receiver, it typically has a very low signal-
to-noise ratio (SNR) at the input to the receiver (typically
5-10 dB). The cable channel, on the other hand, typically has
a very high SNR (~30 dB). The low SNR of the satellite-
TV system mandates the use of a lower order modulation
format (QPSK) versus the higher order modulation formats
used in the cable-TV systems (64/256/1024-QAM). Because
of the lower order modulation format, the symbol rate must be
increased to achieve comparable bit rates, thus requiring the
use of more dedicated hardware (i.e., less hardware sharing in
the architecture).

Fig. 9 shows the receiver constellation for a 1-MBaud
input signal with no noise, clearly illustrating the wide dy-
namic range of the 8-bit A/D converters and the datapath
in the receiver. The receiver performance including a con-
ventional tuner is typically within 0.2 dB from theory at
quasi-error-free operating conditions. Fig. 10 shows measured
bit error rate (BER) performance of the receiver for 1-, 20-,
and 45-MBaud input signals. All data were taken using the
480-MHz IF input mode with the A/D converter sampling
at 128 MHz and include the degradation of a conventional
480-MHz L-band tuner. For all symbol rates, the overall
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degradation (receiver + tuner) is well within the required DVB
limit of 0.8 dB. The best performance occurs at 20 MBaud,
approximately in the center of the 1-45-MBaud range. The
performance degrades slightly at the two extremes of 1 and
45 MBaud. The degradation at 1 MBaud is primarily due
to phase noise in the tuner and finite wordlength effects in
the digital filters that recover the symbol timing from the
highly oversampled input data (128-MHz sample rate versus
1-MBaud input signal) when adjacent channel interferers are
present. The primary cause for the performance degradation
at 45 MBaud is that the tuner’s 55-MHz SAW filter cuts off
some of the excess bandwidth of the input signal. (Note that a
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45-MBaud signal shaped by a square-root Nyquist filter with
a 0.35 alpha has a bandwidth of 60.75 MHz.) Additionally,
the performance of the chip’s analog front end degrades
as the signal approaches the Nyquist frequency of the A/D
converters.

Typical satellite systems operate in extremely noisy environ-
ments. Thus, receiver performance under low SNR conditions
(i.e., high noise levels) is extremely important. Also, since the
tuner’s SAW filter bandwidth must be wide enough to pass
a 45-MBaud signal, at lower symbol rates significant out-
of-band energy is allowed to pass through to the receiver,
and sufficient filtering must be performed in the variable-rate
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receiver to remove the out-of-band energy. Fig. 11 shows
a 4.42-MBaud signal in a 3-dB SNR (0-dB Eb/No) noise
environment with two interfering signals within the bandwidth
of the A/D converters, each +8 dB higher in power. Measured
data show that the receiver’s BER degradation due to the
interferers is less than 0.1 dB. This is due to the 8-bit
resolution of the A/D converters and the advanced multirate
digital filtering in the datapath. Under high-noise operating
conditions, QPSK receivers also suffer from a phenomenon
known as cycle slips, where the receiver instantaneously
“slips” phase lock by 90°, 180°, or 270°. The cycle slip
cannot be detected by the receiver because it remains in
lock, just with a different phase. Cycle slips occur when
transmitted symbols repeatedly appear to the receiver as an
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adjacent symbol because of the additive noise in the channel.
As the noise level in the channel increases, the cycle slip rate
of the receiver also increases. The IC described in this paper
uses two approaches to improve the cycle-slip performance of
the receiver. The first is to use a low delay loop for carrier
phase tracking (see Fig. 8), which allows for a much wider
loop bandwidth and improved phase noise performance. The
second improvement is the addition of a nondecision directed
phase detector in the carrier tracking loop that has been
optimized for low SNR operation [6]. Using these techniques,
the receiver is capable of reliably acquiring an input signal at
an SNR of 2.0 dB (Eb/No = —1.0 dB) with measured cycle-
slip performance better than one slip every three hours using a
conventional satellite tuner. Fig. 12 shows measured cycle-slip
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performance of the receiver versus SNR using the 480-MHz
IF input mode with a conventional L-band tuner.

V. FORWARD ERROR CORRECTION

Since satellite systems operate in extremely noisy environ-
ments, powerful error correction is required to achieve bit
error rates appropriate for transmission of digitally compressed
video signals. This IC contains an FEC decoder compatible
with the European Digital Video Broadcast (DVB), DirecTV
Digital Satellite System (DSS), and Primestar DigiCipher 1/11
forward error correction and framing scheme for satellite
transmission. To achieve the level of error detection and
correction required, a concatenated FEC code is used. This
code is based on convolutional encoding for the inner code
and RS encoding for the outer code. Protection against burst
errors is achieved using byte interleaving. To support these
functions, the decoder consists of five layers: Viterbi decoding,
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frame synchronization, convolutional deinterleaving, RS error
correction, and derandomization.

The Viterbi decoder can decode two families of constraint
length K = 7, 64-state punctured convolutional codes: the
DVB/DSS rate 1/2 (171, 133) code and the DigiCipher I/II
rate 1/3 (117, 135, 161) code. The Viterbi decoder consists
of a depuncturing block, a dual-rate capable 64-state Viterbi
core, and a node synchronization block, as shown in Fig. 13.
The depuncturing block supports puncture rates 1/2, 2/3,
3/4, 5/6, 6/7, or 7/8 for the DVB/DSS rate 1/2 code, and
puncture rates 5/11, 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, or 7/8 for the
DigiCipher I/1I rate 1/3 code. The depuncture block accepts
QPSK, BPSK, or offset QPSK (OQPSK) soft decisions from
the receiver and inserts dummy cycles to restore the original
rate 1/2 or 1/3 timing relationship before sending the data
stream to the Viterbi core. The 64-state Viterbi core design
employs a dual-rate capable add-compare-select block that can
handle both codes with minimal chip area penalty. The node
synchronization block corrects the receiver phase ambiguity
and depuncturing timing ambiguity in the decoding process.
In the case of a receiver cycle slip, the node synchronization
logic will attempt to correct the cycle slip before trigger-
ing the resynchronization process. The node synchronization
block also provides the capability to automatically scan for
the correct puncture rate. The frame synchronization block
will recover either MPEG-2 or DSS transport framed data
streams as defined in the DVB, DSS, and DigiCipher I/l
specifications. '

In order to deal with burst errors in the channel, the
coded data stream is interleaved so that the bursty channel
is transformed into a channel having independent channels.
The convolutional deinterleaver supports all of the standards
by providing programmable interleaving depths of 1, 2, 3, 4, 6,
12, and 13 and programmable block sizes. The deinterleaving
RAM is included on-chip.

The RS decoder supports ¢t = 8, (n, k) = (204, 188) or
(146,130); or t = 5, (125115) systematic Reed—Solomon
codes. For DVB, DSS, or DigiCipher II applications, the RS
code is a systematic code with 8-bit symbols, shortened from
a block length of 255 symbols and correcting up to ¢t = 8
symbols per block. The finite field GF (256) is constructed
from the primitive polynomial P(z) = 28 + 2% + 23+ 22 +1.
The generator polynomial is g(z) = (z+a°)(z+a')- - (z+
a'®). The data randomization block scrambles data with a
pseudorandom number sequence for energy dispersal and to
ensure a high data transition density for timing recovering
purposes.

VI. CHIP PERFORMANCE

The IC has been extensively tested and is being deployed
in DBS systems around the world. BER performance of the
device has been measured to be well within all DVB, DSS,
and DigiCipher I/11 specifications. Fig. 14 shows BER perfor-
mance for 1-, 20-, and 45-MBaud operation at three different
Viterbi puncture rates using the 480-MHz IF input mode
and a conventional L-band tuner. These performance data

span the chip’s operating range from 1 to 45 MBaud symbol
L
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TABLE |
IC SuMMARY

function

BPSK /QPSK /OQPSK satcllite receiver and FEC

symbol rate

1 - 45 MBaud variable ratc

FEC DVB / DSS/ DigiCipher /I
sample rate 128 MHz
# of transistors 1.2 million

die area

22 mm? (including pads)

technology

0.35-um single poly, quad metal

power dissipation

2.1W @ 45 MBaud, Fs=128 MHz

package

80-pin PQFP

rates and puncture rates from 1/2 to 7/8. Since the Viterbi
and Reed-Solomon decoders are all-digital operations whose
performance degradation is independent of the symbol rate,
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the chip’s performance loss is dominated by the performance
loss of the receiver. Thus the best performance for the overall
chip occurs in the 20-MBaud example with some performance
degradation at the two extremes of 1 and 45 MBaud, as was the
case for the receiver performance by itself. For all cases, the
chip’s performance is within the required DVB limit of 0.8-dB
loss, including the effects of the L-band 480-MHz tuner.

Fig. 15 shows the chip micrograph. The IC is packaged in an
80-pin PQFP package. Power dissipation is 2.1 W at worst case
supply voltage of 3.465 V (3.3 V + 5%) with 128-MHz sample
rate and 45-MBaud symbol rate under worst case temperature
and process. The power dissipation breakdown is 0.7 W for
the analog circuitry and 1.4 W for the digital circuitry.

Table I summarizes the details of the IC.

VII. CONCLUSION

Currently, most satellite tuners output analog I- and Q-
waveforms at baseband. The 480-MHz IF mode for the IC
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described above allows the 1/Q demodulator in the tuner to
be removed, significantly reducing the overall system cost.
Similar solutions accepting 480-MHz IF input reported previ-
ously have been implemented as two or more chips, with the
high-IF analog signal processing being realized in a bipolar
IC and the digital signal processing in a CMOS IC [7]. All
components of the AFE described above are implemented in
a standard digital CMOS process, and all measured system
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performance data include the effects of digital switching noise
on the 480-MHz analog front end.
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Broadcom Corp., Irvine, CA, in 1995, where he has focused on CMOS analog
and RF circuits for DBS satellite and cable tclevision receivers.

Sean Tsai received the B.S. and M.S. degrees
in electrical engineering from the University of
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Tom Kwan reccived the B.A.Sc. degree in engi-
neering science from the University of Toronto,
Toronto, Ont., Canada, in 1984 and the M.S. and
Ph.D. degrees in electrical enginecring from the
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1990, respectively.

He joined Analog Devices, Inc., in 1990 as a
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signal audio products. In 1996, he joined Broadcom
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QAM/VSB receivers for HDTV applications.
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Cleveland, OH, in 1990 and the M.S.E.E. degree
from the University of Southern California, Los
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Irvine, CA, where he has been designing ASIC’s for
satellite and cable set-top box applications.
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Kong in 1972. He received the B.Eng.EE. (with
honors) and M.Phil.EEE. degrees in electronic engi-
neering from Hong Kong University of Science and
Technology, Clear Water Bay, in 1994 and 1996,
respectively.

In 1996, he joined Broadcom Corp., Irvine, CA,
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CA, in 1972. He received the B.S. degrec from
the California Institute of Technology, Pasadena, in
1994 and the M.S. degree from the University of
California, Los Angeles, in 1996, both in electrical
engineering.

He joined Broadcom Corp., lrvine, CA, in 1996,
where he is currently an Analog Design Engincer.
His research interests are in analog and mixed-
signal circuit design for communication and signal
processing, as well as RF circuit design.
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Los Angeles, in 1994 and 1997, respectively, all in electrical engineering.
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and Ph.D. dcgrees from the University of ldaho,
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He is a Cofounder of Advanced Hardware Architectures. He joined Broadcom
Corp., Irvine, CA, in 1996, where he is currently responsible for the design
and development of error correction codes and systems.
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Electrical Engineering Department. His rescarch interests are in the areas of
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Frequency Shift Keying (FSK) receiver UAA3202M

FEATURES GENERAL DESCRIPTION

o Low cost single-chip FSK receiver The UAA3202M is a fully integrated single-chip receiver,

Superheterodyne architecture with high integration level ~ Primarily intended for use in VHF and UHF systems

employing direct Frequency Shift Keying (FSK)

modulation. The UAA3202M incorporates a SAW

» Wide supply voltage range stabilized local oscillator, balanced mixer, IF amplifier,

e Low power consumption limiter, Received Signal Strength Indicator (RSSI), RSSI

« Wide frequency range, 150 to 450 MHz compara!tor, FSK demodulator, data filter gnd data slicer.
The device features a power-down mode in order to

* High sensitivity minimize the average receiver supply current.

» |F band determined by application

o Few external low cost components

« High selectivity

* Very low spurious radiation, -60 dBm
(meets FTZ 17TR2100)

o Automotive temperature range
¢ Power-down mode
» SSOP20 package.

Applications

Keyless entry systems

Car alarm systems
« Remote control systems

Security systems

Telemetry systems

Wireless data transmission
+ Domestic appliances.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vee supply voltage 35 - 6 \%
lcc supply current for

operating mode on Vewp =0 V; Ry =560 Q 2.0 34 4.7 mA
operating mode off Vpwp = Vce - 3 30 HA
Psens sensitivity fi = 433.92 MHz; - - -94 dBm
fmod = 250 Hz square wave;
Af = +25 kHz; BER < 3%
Tamb operating ambient temperature -40 - +85 °C
ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION

UAA3202M SS0OP20 | plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1
1997 Aug 12 2
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PINNING

SYMBOL | PIN DESCRIPTION

MON 1 | negative mixer output

MoP 2 | positive mixer output

Vee 3 | positive supply voltage Mon [T] U ol FA
osC 4 oscTIIator coll.ector MoP [Z] M
OSE 5 |oscillator emitter

Veo 6 | negative supply voltage for oscillator Vec E 18] hoc
Vee 7 | negative supply voltage osc 4] [17] L
COMP 8 | RSSI comparator output OSE E E LFB
CPB 9 | comparator input B Veo [6. UAA3Z02M [15] Rss!
CPA 10 | comparator input A Veg [_T_ [14] omoD
DATA 11 | data output . comp 8] 73] cpe
PWD 12 power-down. control input cre[3] 2] Pwo
CPC 13 | comparator input C

DMOD 14 | demodulator frequency adjustment CPA lE E DATA
RSSI 15 | RSSI current output MHA7SS

LFB 16 | limiter feedback

LIN 17 | limiter input

MXIN 18 | mixer input

VEMm 19 | negative supply voltage for mixer Fig.2 Pin configuration.
FA 20 [ IF amplifier output

1997 Aug 12
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UAA3202M

FUNCTIONAL DESCRIPTION

The device is based on the superheterodyne architecture
incorporating a mixer, local oscillator, IF amplifier, limiter,
RSSI, RSSI comparator, FSK demodulator, data filter,
data slicer and power-down circuitry. The device employs
a low IF frequency of typically 1 MHz in order to allow IF
filtering by means of external low cost R, L and C
components. If image rejection is required it can be
achieved by applying a matching external front-end SAW
filter. The device provides a wide IF range of 300 kHz in
order to allow the use of a SAW stabilized oscillator.

The on-chip local oscillator provides the injection signal for
the mixer. Tuning of the on-chip local oscillator is not
necessary. The oscillator frequency is determined by an
external 1-port SAW resonator. The RF input signal is fed
to the mixer and down converted to the IF frequency. After
amplification and filtering the RF signal is applied to a
limiter. The IF filter order and characteristics are
determined by the external low costR, L and C
components. The limiter amplifier provides a RSSI signal
which can be routed to an on-chip RSSI level comparator
in order to derive a field strength indication for external
use. The limited IF signal is fed to the FSK demodulator.
The demodulator centre frequency is determined by an
external capacitor. No alignment is necessary for the FSK
demodulator. After filtering the demodulated data signal is
fed to a data slicer and is made available at the data
output. The data filter characteristics are determined by
external capacitors. The data slicer employs an adaptive
slice reference in order to track frequency offsets.

The device is switched from power-down to operating
mode and vice versa by means of a control input.
Extremely low supply current is drawn when the device is
in power-down mode. Measures are taken to allow fast
receiver settling when the device is switched from
power-down to operating mode.

Mixer

The mixer is a single balanced emitter coupled mixer with
internal biasing. Matching of the RF source impedance to
the mixer input requires an external matching network.

Oscillator

The oscillator consists of an on-chip transistor in common
base configuration. An external tank and SAW resonator
determines the oscillator frequency. Oscillator alignment is
not necessary. Oscillator bias is controlled by an external
resistor.

1997 Aug 12

Page 212 of 646

Post mixer amplifier

The Post Mixer Amplifier (PMA) is a differential input,
single-ended output amplifier. It separates the first and
second IF filters from each other. Amplifier gain is provided
in order to reduce the influence of the limiter noise figure
on the total noise figure.

Limiter

The limiter is a single-ended input multiple stage amplifier
with high total gain. Amplifier stability is achieved by
means of an external DC feedback capacitor, which is also
used to determine the lower limiter cut-off frequency.

An RSSI signal proportional to the limiter input signal is
provided.

IF filters

IF filtering with high selectivity is realized by means of
external low cost R, L and C components. The first IF filter
is located directly following the mixer output. An external
L/C network assembles a band-pass with low sensitivity in
order to meet the bandwidth of an elliptic low-pass filter
external to the device and is located in front of the limiter.
The filter source impedance is determined by the drive
impedance of the IF amplifier. In order to improve the IF
filter selectivity below the pass-band a high-pass
characteristic is added by means of a DC blocking
capacitor in front of the limiter input and by means of the
limiter DC feedback capacitor. '

RSSI

The RSSI signal is a current proportional to the limiter input
level (RF input power). By means of an external resistor
the resulting RSSI voltage level is set in order to fit the
application. The RSSI voltage is available to external
circuits and is fed to the input of the RSSI level
comparator. For RSSI filtering an external capacitor is
connected.

RSSI level comparator

The RSSI level comparator compares the RSSI level with
a fixed and independent internal reference voltage. If the
RSSI level exceeds the internal reference voltage a logic
HIGH signal is generated. The level comparator provides
some hysteresis in order to avoid spurious oscillation.
The output of the level comparator is designed as an
open-collector with internal pull-up.
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FSK demodulator

The limited IF signal is converted into baseband data by
means of a quadrature FM demodulator consisting of an
all-pass filter and a mixer stage. No alignment of the
demodulator is necessary. The demodulator centre
frequency is set by a capacitor external to the device.
The demodulator provides a large audio bandwidth in
order to allow high data rate applications.

The demodulator can detect a small IF frequency deviation
even if a relatively large IF frequency offset is
encountered.

Data filters

After demodulation a two-stage data filtering circuit is
provided in order to suppress unwanted frequency
components. Two R/C low-pass filters with on-chip
resistors are provided which are separated by a buffer
stage.

Data slicer

Data detection is provided by means of a level comparator
with adaptive slice reference. After the first data filter stage
the pre-filtered data is split into two parts. One part passes
the second data filter stage and is fed to the positive
comparator input.

The other path is fed to an integration circuit with a large
time constant in order to derive the average value

(DC component) as an adaptive slice reference which is
presented to the negative comparator input. The adaptive
reference enables the received data over a large range of
demodulator frequency offsets to be detected.

The integration circuit consists of a simple R/C low-pass
filter with on-chip resistor. The level comparator output is
designed as an open-collector with internal pull-up.

Power-down circuitry

The device provides a power-down mode. While in
power-down mode the device disables the majority of the
internal circuits and consumes extremely low current.
Measures are taken to allow fast receiver settling when
normal operation is resumed. Thus circuits with large time
constants are only powered down partly or provide a high
impedance during power-down in order to avoid the
discharge of external capacitors as much as possible.
Power-down mode is entered when the control input is
active HIGH. The control input provides an internal pull-up
resistor of high impedance.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage -0.3 +8.0 \Y
Tamb operating ambient temperature -40 +85 °C
Tstg storage temperature -55 +125 °C
Vesd electrostatic handling note 1 .
pins4and 5 -2000 +1500 Y
pins 18 and 19 -1500 +2000 \
all other pins -2000 +2000 \Y%
Note
1. Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihj-a thermal resistance from junction to ambient in free air 125 KW
1997 Aug 12
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Frequency Shift Keying (FSK) receiver UAA3202M
DC CHARACTERISTICS
Vee =3.5V,; Tamp = 25 °C; for application diagram see Fig.11; unless otherwise specified.
symsoL | PARAMETER | conoimions | min. | Tve | max. | uniT
Supplies
Vee supply voltage 35 - 6 \Y
Icc supply current for note 1
operating mode on Vewp =0V; 20 34 4.7 mA
Rz = 560 Q
operating mode off Vewp = Ve - 3 30 uA
Vpwbi(on) PWD voltage for operating mode ON 0 - 300 mV
VPwD(off) PWD voltage for operating mode OFF Vec-0.3 (- Vee \
lpwD(on) PWD current for operating mode ON Vewp =0V -30 -10 -3 A
lpwoioff) PWD current for operating mode OFF Vewb = Vee - 1 3 yA
Oscillator
Voscpe) | DC operating point pin 4 3.28 3.34 3.40 | Vv
Mixer
Vumxineoe) | DC operating point pin 18 0.68 0.78 0.88 \Y
Vmoprpc) | DC operating point pin 2 278 298 3.18 Vv
Vmonpc) | DC operating point pin 1 278 2.98 3.18 \"
Post mixer amplifier
Vea(pc) DC operating point pin 20 214 2.27 2.40 \
Limiter
VLINDC) DC operating point pin 17 3.45 3.49 3.50 \
VLFB(DC) DC operating point pin 16 2.76 2.81 2.86 \
VRssi(pc) DC operating point pin 15 2.21 2.36 2.51 \%
Demodulator
Vomop(pc) | DC operating point pin 14 1.63 1.83 203 A
Data slicer
Vepcpey | DC operating point pin 13 note 2 143 1.93 243 A
Vepape) DC operating point pin 10 note 2 143 1.93 243 \
Vera(oe) DC operating point pin 9 note 2 1.43 1.93 243 \
VoH(paT) HIGH-level data output voltage lpaTa=-10pA |V -05]- Vee A
VOL(DAT) LOW:-level data output voltage lpaTa=200pA |0 - 0.6 \
RSS! comparator
Vourssy | HIGH-level comparator output voltage lrss1 =-10pA Ve -0.5] - Vee \Y
VoLrssly | LOW-level comparator output voltage Irss1 =200 pA (O - 0.6 \Y
Notes

1. The given values are valid for the whole temperature range from Tamp = —40 to +85 °C.
2. Tune RF input frequency until IF = 1 MHz.

1997 Aug 12 7
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AC CHARACTERISTICS
Vee = 3.5V, Tamp = 25 °C; for application diagram see Fig.11; f; = 433.92 MHz; Af = +25 kHz; f,,oq = 250 Hz square
wave, i.e. 500 bits/s; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | min. | Tvp. | max. | uniT
System performance
Psens sensitivity BER < 3% - - -94 dBm
Pi(max) maximum input power BER £ 3% - - -30 dBm
Orad spurious radiation note 1 - - -60 | dBm
tst receiver settling time P; = Pgens + 10 dB; see Fig.5 - 2 5 ms
Bir IF bandwidth range P; = Pgens + 3dB 850 (1000 [1150 |kHz
fo data frequency 140 |- 250 |Hz
Mixer
Gmix mixer conversion gain 31 33 35 dB
Ro(mix) mixer output resistance 27 3 33 kQ
Post mixer amplifier
IP3pma interception point (mixer + PMA) note 2 -38 |-35 |- dBm
Gpma PMA gain note 2 9 104 |12 d8
P<1dB compression (mixer + PMA) P; = -45 dBm - 1 dBm
BWpma PMA LP cut-off frequency 5 - - MHz
Ropma PMA output resistance 1.2 14 1.6 kQ
Limiter
Giim limiter gain 60 63.5 |67 dB
Biim limiter LP cut-off frequency 2 5 8 MHz
Rigim) limiter input resistance 40 50 60 k2
Demodulator
Gpmop demodulator gain note 2 0.8 1 1.2 mvV
kHz
feomop) | demodulator centre frequency 800 1000 [ 1200 |kHz
Af frequency deviation 20 25 70 kHz
Roomopy | demodulator output resistance 24 30 36 kQ
Data slicer
Bps data slicer bandwidth 35 50 - kHz
Ro(ps) data slicer output resistance 120 150 [180 |kQ
RSSI| comparator
Vo(Rssl) RSSI output voltage see Fig.3 - - - -
Vocompy | COMP output voltage see Fig.4 - - - -
Pth(on) threshold for switching COMP output -99.51-955(-91.5 [ dBm
voltage to HIGH
Physw) hysteresis width of COMP output voltage 1 2 4 dBm
Notes

1. Measured at the RF input connector of the test board.

2. Measured at test point A in Fig.11.
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28
Vo(RSSI) m_
v) e

27 P

-100 -90 -80 -70 ~-60 -50

P' (dBm) MHAB11

(1) Tams = 85 °C.
(2) Tomp=25°C.
(3) Tamb = —40°C.

Fig.3 RSSI output voltage as a function of RF input power.
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Fig.4 Comparator output voltage as a function of HF input power.
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INTERNAL CIRCUITRY

Table 1 Equivalent pin circuits and pin voltages for rough test of printed circuit board; Vcc = 3.5 V; no input signal

PIN | symeoL | P€ V‘()VL)TAGE EQUIVALENT CIRCUIT
1 |MON 2.98

2 |MoP 2.98 f] ! !
1.5kQ 1.5kQ

VEM
3 Vee -
4 0SsC 3.34
5 |OSE Z ®_L] +
p—td 6 kQ
l VEE MHA799
6 Veo 0
7 VEE 0
MP -
8 |[co Vee
G

CIVEE  mrasoo

9 CcpPB 1.93

Vee
10 CPA 1.93 é é
150 kﬂ@
150 Q }J
{ ]

o ©

MHAB01 VEE

1997 Aug 12 10
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PIN SYMBOL bc V(()\;.)TAGE EQUIVALENT CIRCUIT
" DATA - Vee
1kQ
VEE mHA802
12 [PWD - Vee
300 kQ
MHAB03
13 |CPC 1.93 Vee
! 30 kQ I:]
wiasos VEE
14 DMOD 1.83 v
T
2 ? MHAB0S
1997 Aug 12 11
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PIN SYMBOL bc V(()\I,')TAGE EQUIVALENT CIRCUIT
15 RSSI 2.36 Vee
é MHAB06
16 |LFB 2.81 v
cC
(9
) )
-/ ./
MHABO7 VEE
17 LIN 3.49 Vee
50 kQ
MHAB08 VEE
1997 Aug 12 12
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PIN | symeoL | PC V?\';)TAGE EQUIVALENT CIRCUIT
18 |[MXIN 0.78
19 [Vem 0
20 |FA 2.27
3 VEE MHA810
1997 Aug 12 13
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TEST INFORMATION

Tuning procedure for AC tests

1. Turn on the signal generator (f; = 433.92 MHz; no modulation; RF input level = -60 dBm).

2. Tune C6 (RF stage input) to obtain a peak voltage on test point A (see Fig.11).

3. Turn on modulation (f; = 433.92 MHz; f,oq = 250 Hz square wave; Af = 25 kHz; RF input level = -60 dBm).
4. Check that data is appearing on the data output (pin 11) and proceed with the AC tests.

AC test conditions

Table 2 Test signals

The reference signal level P for the following tests is defined as the minimum input level in dBm to give a
BER <3 x 1072 (e.g. 15 bit errors per second for 500 bits/s).

TEST FREQUENCY FREQUENCY
SIGNAL (MHz) DATA SIGNAL MODULATION DEVIATION
1 433.92 250 Hz square wave FM (FSK) 25 kHz
2 433.92 - no modulation -
3 433.82 - no modulation -

Table 3 Test results

P4 is the maximum available power from signal generator 1 at the input of the test board; P; is the maximum available
power from signal generator 2 at the input of the test board.

GENERATOR
TEST RESULT
1 2

Sensitivity into pin MXIN moedulated test . - BER < 3 x 102
(see Fig.6) signal 1; P £ -94 dBm (e.g. 15 bit errors per second for 500 bits/s)
Maximum input power modulated test - BER <3 x 102
(see Fig.6) signal 1; P4 2-30 dBm (e.g. 15 bit errors per second for 500 bits/s)

(minimum Ppax)
Receiver turn-on time; note 1 | test signal 1; - check that the first 10 bits are correct; error

P1=Pef+ 10dB " | counting is started 10 ms after PWD

switched to operating mode: ON
Intercept point (mixer + PMA) | test signal 3; test signal 2; | IP3 =Py + % x IM3 (dB); IP3 > -38 dBm
see note 2 and Fig.7 P;=-55dBm Py = Py
Spurious radiation see note 3 | — - no spurious radiation (25 MHz - 1 GHz)
and Fig.8 with level higher than -60 dBm
(maximum Pgpy)

1 dB compression point test signal 3; - (Po1 + 70 dB) — [Po2 + 45 dB (minimum
{mixer + PMA) see note 2 P4y =-70 dBm; P4 4)] £ 1dB, where Py, Py2 is the output
and Fig.9 P12 =-45dBm power for test signals with P44 or P2,

(minimum Pqq4g) respectively

Notes

1. The power-down voltage Vpwp alternates between operating mode ON (100 ms) and OFF (100 ms); see Fig.5.
2. Probe of spectrum analyzer connected to test point A.

3. Spectrum analyzer connected to the input of the test board.
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VpwD MHA834
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35 e
0
0 100 200 300 400 500 t(ms)

Fig.5 Timing diagram for pulsed power-down voltage.

GENERATOR 1 .
N 1) N BER TEST
~ @ 50Q »— TEST CIRCUIT > FACILITY @
MED900
(1) For test circuit see Fig.11.
(2) For BER test facility see Fig.10.
Fig.6 Test configuration A (single generator).
GENERATOR 1
~ i 50 Q ——»———j
50 Q SPECTRUM
2-SIGNAL ™ ANALYZER
POWER -+ TEST CIRCUIT ' > WITH
COMBINER PROBE
GENERATOR 2

~ é 50 Q —»—, - T
IM3
T Af Af Af —‘7

Af =100 kHz

MED3901

(1) For test circuit see Fig.11.

Fig.7 Test configuration B (1P3).
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SPECTRUM
|NP€TN ;:}I.FTEZII)E;R\NCE +— TESTCIRCUT
50Q

MEDS02

(1) For test circuit see Fig.11.

Fig.8 Test configuration C (spurious radiation).

GENERATOR 1 SPECTRUM
) ANALYZER
~ 50Q | TESTCIRCUIT V) for WITH
PROBE

MEDS03

(1) For test circuit see Fig.11.

Fig.9 Test configuration D (1 dB compression point).

SIGNAL TX data
N GENERATOR N
MASTER R BIT PATTERN
CLOCK g GENERATOR
delaved PRESET
DEVICE T;?’a‘ia DELAY
UNDER TEST
INTEGRATE DATA
> > to error counter
RX data AND DUMP . COMPARATOR
BER TEST BOARD
MEDS04
Fig.10 BER test facility.
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APPLICATION INFORMATION
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Table 4 Application component list for Fig.11

COMPONENT VALUE TOLERANCE DESCRIPTION
R2 560 Q 2% TC =50 ppm/K
R3 220 Q 2% TC =50 ppm/K
R4 820 kQ 2% TC =50 ppm/K
C1 4.7 uF +20% -
Cc2 150 pF +10% TC =030 ppm/K; tan < 10 x 1074, f = 1 MHz
C3 100 nF +10% TC =030 ppm/K; tan §< 10 x 104, f = 1 MHz
Cc4 100 pF +10% TC =030 ppnV/K; tan §< 10 x 1074, f = 1 MHz
C5 2.7 pF +10% TC =0 +150 ppm/K; tan § < 30 x 1074; f = 1 MHz
C6 3t0 10 pF - TC = 01300 ppm/K; tan § <20 x 104, f = 1 MHz
Cc7 56 pF +10% TC =030 ppm/K; tan < 10 x 1074; f = 1 MHz
c8 33 pF +10% TC =030 ppm/K; tan §< 10 x 10~4; f= 1 MHz
C9 100 pF +10% TC = 0 +30 ppm/K; tan §< 10 x 1074, f = 1 MHz
Cc10 5.6 pF +10% TC = 0 +30 ppm/K; tan §< 20 x 1074; f = 1 MHz
C11 100 pF +10% TC =030 ppm/K; tan < 10 x 1074, f = 1 MHz
C12 100 nF +10% tan § <25 x 10-3; f = 1 kHz
C13 2.2nF +10% tan § <25 x 1073, f = 1 kHz
Cci14 33nF +10% tan § <25 x 10-3; f = 1 kHz
C16 3.9pF +10% TC = 0 £150 ppm/K; tan § < 30 x 1074, f = 1 MHz
c17 10 nF +10% tan § <25 x 10-3; f= 1 kHz
c18 1.8 pF +10% TC =0 +150 ppm/K; tan 8< 30 x 1074; f = 1 MHz
c19 39 pF +10% TC =030 ppm/K; tan §< 10 x 104; f = 1 MHz
Cc20 3.3pF +10% TC = 0+150 ppm/K; tan < 30 x 104; f = 1 MHz
Cc22 18 pF +5% TC =030 ppm/K; tan < 10 x 1074; f = 1 MHz
Cc23 47 nF +10% tan § <25 x 10-3; f = 1 kHz
C24 22 pF +5% TC =0 +30 ppm/K; tan §< 10 x 1074, f = 1 MHz
Cc25 1nF +10% tan §<25x1073; f = 1 kHz
L1 10 nH +10% Qmin = 50 to 450 MHz; TC = 25 to 125 ppm/K
L2 150 pH +10% Qmmin = 45 10 800 kHz; Cgyray < 1 pF
L3 220 uH +10% Qmmin = 45 10 800 kHz; Cgyray < 1 pF
L4 33nH +10% Qmin = 45 to 450 MHz; TC = 25 to 125 ppm/K
LS 470 pH +10% Qmin = 45 10 800 kHz; Cgyray < 1 pF
Table 5 Surface Acoustic Wave Resonator (SAWR) data
DESCRIPTION SPECIFICATION
Type one-port
Centre frequency 432.92 MHz +75 kHz
Maximum insertion loss 1.5dB
Typical loaded Q 1600 (50 Q load)
Temperature drift 0.032 ppm/K2
Turnover temperature 43°C
1997 Aug 12 18
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LAYOUT OF PRINTED-CIRCUIT BOARD FOR AC APPLICATION
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Fig.12 Printed-circuit board layout.
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PACKAGE OUTLINE
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1
o | : (3]
| | a4~
- \ —
LJ \ | \ /l
= = = c rl I ~_ _ 1/
(O] He =[v®@[A|
ZFEHHHH'HHHHH”
! - a
- A2 A
— A ‘ (A3)
pin 1 index l *‘ j * +
o
d f —| Lp f-— f
: — | —
ﬂHﬁtﬁlHHHka
by &w®)
0 2‘.5 ? mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT m:x. As | Az | As bp c o | EM} e He L tp Q v w y |z | o
0.21 | 1.80 038|020 74 | 54 7.9 1.03| o9 0.9 8°
mm 20 | g05 | 165|925 | 025 | 009 ] 70 | 52 [ 95| 76 [ ¥ 063 | 07 | %2 | O3] OV | o5 | oe
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAY PROJECTION | 'SSUEDATE
93-69-66-
SOT339-1 MO-150AE = @ 95.02.04
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SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hote and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “IC Package Databook” (order code 9398 652 90011).

Reflow soldering

Reflow soldering techniques are suitable for all SSOP
packages.

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 t0 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.

Wave soldering

Wave soldering is not recommended for SSOP packages.
This is because of the likelihood of solder bridging due to
closely-spaced leads and the possibility of incomplete
solder penetration in muiti-lead devices.

1997 Aug 12
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If wave soldering cannot be avoided, the following
conditions must be observed:

¢ A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave)
soldering technique should be used.

* The longitudinal axis of the package footprint must
be parallel to the solder flow and must incorporate
solder thieves at the downstream end.

Even with these conditions, only consider wave
soldering SSOP packages that have a body width of
4.4 mm, that is SSOP16 (SOT369-1) or

SSOP20 (SOT266-1).

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Repairing soldered joints

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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Translation of Abstract for EPO 1009113A1

An improved satellite reception plant, which exhibits: an entrance receipt circuit with converter
circuits (9), an electronic control unit (15), and with a data bus for the controlling of several
participants/Receiver (13), who at an antenna line (11) is connectable, the data bus consists of a
multi-master bus (11 '), about what between the connectable participant/Receiver (13) and the
electronic control unit (15) data communication for the control and allocation satellite programs
requested of the individual participant/Receiver selected and is feasible, the data bus (11 ')
consists of the antenna line (11), and those participants/Receiver (13) are provided with a
mechanism to the production and evaluation of a collision protection signal, whereby guaranteed
it is that at a certain time communication with the CONTROLLER (156) is out feasible on the
part of only one participant/Receivers (13).
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1. Satellite communication installation, in particular satellite reception
installation having a circuit arrangement (1) for selectively receiving
electromagnetic waves which are emitted from one or possibly more
satellites with vertical and horizontal polarization in a lower or upper
frequency band, as appropriate, having the following features:

e - acontrol unit (15), and
e - adata bus for controlling a plurality of subscribers/receivers
(13),

characterized by the following further features:

o - the data bus comprises a common muitimaster data bus (11°)
which can be used to carry out data communication between the
connectable subscribers/ receivers (13) and the control unit (15)
for the purpose of controlling and allocating the satellite
programmes requested and selected by the individual
subscribers/receivers;

o - the common multimaster data bus (11') comprises a common
antenna line (11), and

o - the subscribers/receivers (13) are provided with a device for
producing and evaluating a collision prevention signal which
ensures that, at one particular instant, communication with the
control unit (15) can be carried out only by a single subscriber/
receiver (13).

2. Satellite communication installation according to Claim 1,

characterized in that the device for producing and evaluating a collision
prevention signal is designed such that, before a control signal is
dispatched, a collision prevention phase preceding the actual control
signal is first executed, said collision prevention phase involving the
muitimaster data bus (11') first being checked for activities of another
subscriber/receiver (13) and/or of the control unit (15), with the result
that the subscriber/receiver (13) concerned dispatches actual control
signals to the control unit (15) only when no activity can be established
on the multimaster data bus (11").

3. Satellite communication installation according to Claim 2,

characterized in that the collision prevention phase is in at least three
parts and, in this context, comprises a first bus activity observation
phase for a time period (10) in which a check is carried out to determine
whether other subscribers/receivers (13) or the control unit (15) are
active on the multimaster data bus (11'), a subsequent bus request
phase with a time period (t2) in which a signal which signals an activity
is output to the multimaster data bus (11') by the subscriber/receiver
(13), and a subsequent further bus observation phase for a second time
period (t2), in which no signal (11) is output to the multimaster data bus
a1m.

4. Satellite communication installation according to one of Claims 1 to
3, characterized in that the data transmission serving the purpose of
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collision prevention on the multimaster bus (11') for controlling the
connected subscribers/receivers (13) is based on the basis of a signal
changeover, communication between a subscriber/receiver (13) and the
control unit (15) being able to be started only when the presence of a
' predefined signal has first been detected on the multimaster bus (11').
5. Satellite communication installation according to Claim 4,

i characterized in that the signal changeover is based on the basis of a
' DC voltage level changeover, communication between a subscriber/
. receiver (13) and the control unit (15) being able to be started only when
. the presence of a predefined DC voltage level has first been detected on
the multimaster bus (11°).
1 6. Satellite communication installation according to one of Claims 1 to
- 5, characterized in that the data transmission serving the purpose of
collision prevention on the multimaster bus (11') for controlling the
connected subscribers/receivers (13) is based on a signal changeover
. system, communication between a subscriber/receiver (13) and the
. control unit (15) being able to be carried out only when a predefined
} signal has been detected on the multimaster bus (11').
| 7. Satellite communication installation according to Claim 6,
characterized in that the signal changeover is based on a DC voltage
level changeover system, communication between a subscriber/receiver
(13) and the control unit (15) being able to be carried out only when a
predefined DC voltage level has been detected on the multimaster bus
(11").
8. Satellite communication installation according to one of Claims 1 to
7, characterized in that the connected subscribers/receivers (13)
comprise a DC voltage detector device or a DC voltage threshold value
discriminator which can be used to recognize the "blocked" or
"operational” operating state for the subscriber/receiver (13) concerned
on the basis of a DC voltage signal which is higher or lower than a
threshold value.
9. Satellite communication installation according to one of Claims 1 to
8, characterized in that the signal structure for data interchange between
| a subscriber/receiver (13) and the control unit (15) is fundamentally
| designed such that the actual control signal is preceded by a "header”
; comprising at least three phases, namely a first bus observation phase
‘ for a time period (t0), a subsequent bus request phase for the time
! period (1), and a renewed subsequent further bus observation phase for
| atime period (t2), the bus request phase involving the subscriber/
I receiver concerned outputting a DC voltage signal to the antenna line
I (11), i.e. to the bus (11"}, for the time period (t1), which indicates bus
' activity to the other connected subscribers/receivers (13).
? 10. Satellite communication installation according to one of Claims 1
! to 9, characterized in that at least some of the values for the bus
| observation phase (tO) are preselected or preset to be different for the
| different subscribersireceivers.
i 11. Satellite communication installation according to one of Claims 1
|
|
i
!
1
!
|
|
[

to 10, characterized in that, when a subscriber/receiver (13) is newly
added or connected, the times (1l, t2) allocated to it in connection with a
preceding address allocation for the bus request phase and/or the
subsequent second bus activity monitoring phase are set so as to be
changed, preferably increased.

12. Satellite communication installation according to one of Claims 1
to 11, characterized in that the time phase (2) for the second bus
observation phase is shorter than the first bus observation phase with
the time (tO) for all connected subscribers/receivers (13).

13. Satellite communication installation according to one of Claims 1
to 12, characterized in that all the subscribers/receivers (13) have the
same values for the time period (t0) for the first bus observation phase
of a signal instruction.
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14. Satellite communication installation according to one of Claims 1
to 13, characterized in that the connected subscribers/receivers (13) are
designed such that their mode of operation and driving can be
implemented on the basis of a DISEQC protocol.

15. Satellite communication installation according to one of Claims 1
to 14, characterized in that the connected subscribers/receivers (13) are
designed such that, once a subscriber/receiver (13) has sent an
instruction, no further instruction can be dispatched for a minimum
waiting time.

16. Method for operating a satellite communication installation
according to one of Claims 1 to 15, characterized in that, before a
control signal, in particular an address request signal or a programme
instruction signal, is dispatched to the control unit (15) by a receiver, a
collision prevention checking method having a collision prevention
phase which precedes the actual control signal is first carried out, said
collision prevention phase involving the bus (11') first being checked for
activities of another subscriber/receiver (13) and/or of the control unit
(15), with the result that the subscriber/receiver (13) concerned
dispatches actual control signals to the control unit (15) only when no
activity can be established on the bus (11).

17. Method according to Claim 16, characterized in that the collision
prevention phase is in at least three parts and, in this context, comprises
a first bus activity observation phase for a time period (tO) in which a
check is carried out to determine whether other subscribers/receivers
(13) or the control unit (15) are active on the bus (11'), a subsequent bus
request phase with a time period (t2) is carried out [sic] in which a signal
which signals an activity is output to the bus (11') by the subscriber/
receiver (13), and a subsequent further bus observation phase for a
second time period (t2), in which no signal (11) is output to the bus (11°).

18. Method according to Claim 16 or 17, characterized in that, once
the bus request signal has been output, the subscriber/receiver (13) first
changes over to a bus observation phase again, which outputs no
signal, in order then to output an address request signal or a programme
instruction signal to the controller only when there is no activity observed
on the bus (11, 11).

19. Method according to one of Claims 16 to 18, characterized in that
the collision prevention checking method takes place with its
changeover between two DC voltage values, preferably between a DC
voltage value "0" and a DC voltage value which is different from this,
and in that the supply of a predefined DC voltage value can be detected
by the other connected subscribers/receivers (13) and can be
interpreted as bus activity of another connected subscriber/receiver (13)
or of the control unit (15), with the result that the output of an individual
address request signal or of a programme instruction signal [lacuna] not
be started or a preliminary phase serving the purpose of collision
prevention must be terminated again.

[German] [French]

Die Erfindung betrifft eine Satelliten-Kommunikationsanlage,
insbesondere Satelliten-Empfangsanlage, sowie ein zugehdriges
Verfahren zu deren Betrieb nach dem Oberbegriff des Anspruches 1
bzw. 16.

None
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(57) Eine verbesserte Satelliten-Empfangsanlage,
die aufweist:

- eine Eingangs-Empfangsschaltung mit Konverter-
schaltungen (9),

- einer Steuerungseinheit (15),

- und mit einem Datenbus zur Steuerung mehrerer
Teilnehmer/Receiver (13), die an einer Antennen-
leitung (11) anschlieBbar sind,

- der Datenbus besteht aus einem Multimaster-Bus
(11"), worber zwischen den anschliefbaren Teil-
nehmer/Receivern (13) und der Steuerungseinheit
(15) eine Datenkommunikation zur Steuerung und
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Satellitenprogramme durchfihrbar ist,

- der Datenbus (11') besteht aus der Antennenlei-
tung (11), und

- die Teilnehmer/Receiver (13) sind mit einer Einrich-
tung zur Erzeugung und Auswertung eines Kollisi-
onsschutz-Signals versehen, wodurch
sichergestellt ist, da} zu einem bestimmten Zeit-
punkt eine Kommunikation mit dem Controller (156)
nur von Seiten eines einzigen Teilnehmers/Recei-
vers (13) aus durchfuhrbar ist.
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Beschreibung

[0001] Die Erfindung betrifft eine Satelliten-Kommunikationsanlage, insbesondere Satelliten-Empfangsanlage,
sowie ein zugehoriges Verfahren zu deren Betrieb nach dem Oberbegriff des Anspruches 1 bzw. 12.

[0002] Fir die unterschiedlichen Einsatzzwecke sind unterschiedlichste Satellitenanlagen bekannt geworden. Zu
den Satellitenanlagen gehoren neben den bekannten Satelliten-Empfangsanlagen auch sogenannte Transceiver, die
zum Empfangen und Senden dienen, wie aber auch Sendeanlagen. Insbesondere bei Mehrfamilienhausern kann eine
Satelliten-Empfangsanlage mit einer Kopfstation vergleichbar der aus dem Prospekt "Kathrein-Antennen-Electronic”,
Ausgabe 8/96 bekannten Empfangsanlage UFO eingesetzt werden. Die Empfangsanlage umfafit in der Kopfstation
eine Vielzah! von Konvertern, wobei jeweils ein zu empfangendes Programm mittels eines Konverters in eine terrestri-
sche Empfangs-Frequenz umgesetzt wird. Sollen n verschiedene Programme empfangen werden, so muR die Kopfs-
tation n Receiver aufweisen. Alle angeschlossenen Teilnehmer kénnen dann durch entsprechende Kanalauswah! an
ihrem Fernsehgerat oder Videorecorder die entsprechenden Programme empfangen oder aufzeichnen.

[0003] Dariber hinaus ist auch bereits eine sogenannte Kathrein Mini-Ufo-Anlage bekanntgeworden. Diese Anlage
umfafit eine Satelliten-Empfangsaniage, d.h. eine Kopfstation mit fiir jeden angeschlossenen Teilnehmer einem Recei-
ver, der aber nunmehr teilnehmerabhéngig von jedem Teilnehmer angesteuert wird. Dazu ist fir jeden Teilnehmer in
der Regel in dem Raum, in dem der Fernseher oder Videorecorder aufgestellt ist, ein Infrarot-Steuergerét angeschlos-
sen, worliber die Steuersignale Uber das 220 V Netz zur Kopfstation, d.h. bis zu den in der Kopfstation vorgesehenen
einzelnen Receivern weitergeleitet werden kénnen. Auch wenn beispielsweise Uber die Satelliten-Empfangsanlage
grundsétzlich finfzig unterschiedliche Satelliten-Programme empfangbar sind, wird bei finf angeschlossenen Teilneh-
mer das von jedem Teilnehmer ausgewahlte Satellitenprogramm auf eine bestimmte Kanalfrequenz umgesetzt. Sind
vier angeschlossene Teilnehmer aktiv, so werden finf ausgewéhite Programme auf funf unterschiedlichen Kanalfre-
quenzen lber eine Antennenleitung zu den funf angeschlossenen Teilnehmern weitergeleitet.

[0004]) Ansonsten sind Einzel-Empfangsanlagen bekannt, bei welchen jeweils nur ein Teilnehmer Uber den ange-
schlossenen Receiver ein von ihm ausgewéhltes Programm empfangen kann. Darliber hinaus sind auch sogenannte
Twin-Konverter (Twin-LMB) bekannt, um gleichzeitig zwei unterschiedliche Programme empfangen zu kénnen. Dazu ist
es jedoch erforderlich, dafd die die Konverterschaltung umfassende Eingangsempfangs-Schaltungsanordnung zwei
Ableitungen zum angeschlossenen Teilnehmer bzw. Receiver umfaft, um dann beispielsweise am angeschlossenen
Fernsehgerat ein Programm zu empfangen und iber ein am Twin-Receiver angeschlossenes Videogerat (VCR) das
Uber die zweite Antennenleitung eingespeiste weitere Programm aufnehmen zu kdnnen.

[0005] Auch bei derartigen Einzel-Empfangsanlagen kann durch Einschaltung eines Umschalttones von 0 KHz auf
22 KHz in jedem der beiden Konverterzweige eine Umschaltung von einem unteren auf ein oberes Frequenzband und
zum Empfang von vertikalen und horizontalen Polarisationen von dem angeschlossenen Twin-Receiver aus vorgenom-
men werden.

[0006] Obgleich die beiden erstgenannten Lésungen nur eine einzige Antennenleitung zu der Vielzah! von ange-
schlossenen Teilnehmern bendtigt, sind diese technischen Losungen jedoch aufwendig und dadurch kostenintensiv.
Die zuletzt genannte Twin-Lésung zum Empfang zweier Programme oder die Verwendung einer entsprechenden
Umschaltmatrix, von der zu jedem Teilnehmer eine separate Antennenleitung verlauft, ist demgegeniber preislich
deutlich giinstiger, da hier unterschiedlicher Konverter an jedem Antennenkabel angeschlossen werden kénnen. Das
Problem besteht jedoch in der Praxis haufig darin, daf} in vielen Hausern zu den angeschlossenen Teilnehmern nicht
ausreichend viele Antennenleitungen verlegt sind.

{0007] SchlieBlich wird auch auf die Vorveroffentlichungen HENNING, KRIEBEL: Digitales Schaltkonzept fiir Sat-
Anlagen, in: Funkschau 1995 Heft 22, S. 58,59 sowie MULLER, K.: Sat-Anlagen DiSEQC gesteuert, in: RFE 1997, Heft
6, S. 32-34 verwiesen. Aus diesen Druckschriften sind jeweils DiSEqC-gesteuerte Satelliten-Empfangsaniagen
bekannt, welche eine Eingangs-Empfangsschaltung, eine Schaltmatrixanordnung (Multischalter) zum auswahlmagi-
gen Empfang von einem oder mehreren Satelliten mit vertikaler oder horizontaler Polarisation in einem unteren oder
oberen Frequenzband sowie eine Steuerungseinheit (in dem Receiver) umfassen. Die Steuerung zwischen der Steue-
rungseinheit und den separat angeschlossenen Receivern erfolgt jeweils Gber eine zwischen dem Receiver und der
Steuerungseinheit geschaltete Antennenleitung.

[0008] Auch bei diesen Lésungen werden also mehrere Antennenkabel bendtigt.

[0009] Aufgabe der vorliegenden Erfindung ist es von daher, eine Satelliten-Anlage, d.h. eine Satelliten-Empfangs-
und/oder Sendeanlage bzw. ein zugehériges Verfahren zu deren Betriebsweise zu schaffen, bei der zwei Teilnehmer
und mehr angeschlossen werden konnen, die gegenuber herkommlichen Lésungen technisch einfacher und damit
glnstiger aufgebaut und dadurch letztlich einfacher und kostenglinstiger betreibbar ist.

[0010] Die Aufgabe wird erfindungsgemafl beztglich der Satellitenanlage entsprechend den im Anspruch 1 und
beziglich des Betriebsverfahrens entsprechend den im Anspruch 12 angegebenen Merkmalen geldst. Vorteilhafte
Ausgestaltungen der Erfindung sind in den Unteranspriichen angegeben.

[0011] Die vorliegende Erfindung beschreitet nunmehr einen véllig anderen Weg. Erfindungsgemaf kénnen also
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an einer einzigen Antennenleitung z.B. vier oder acht Teilnehmer angeschlossen werden, ohne daf es zu Problemen
beziglich der Datentibertragung und Ansteuerung der Teilnehmer und Zuordnung bestimmter Adressen kommt.

[0012] So kann geman der Erfindung beispielsweise in einer Kopfstation ein Konverterblock vorgesehen sein, in
welchem flr jeden angeschlossenen Teilnehmer eine separate Konverterstufe vorgesehen ist. Dort wird das jeweils
vom einzelnen angeschlossenen Teilnehmer ausgewihlite Satellitenprogramm, d.h. die entsprechende Satellitenpro-
gramm-Kanalfrequenz in unterschiedliche Kanalfrequenzen mit ausreichendem Frequenzabstand umgesetzt und Gber
eine Summenschaltung mit einem gemeinsamen zu allen Teilnehmern fihrenden Receiverbus, d.h. einer Antennen-
Ableitung eingespeist.

[0013] An dieser Antennenleitung sind dann die verschiedenen Teilnehmer angeschlossen.

[o014] Bevorzugt erfolgt dabei in der jeweiligen Konverterstufe eine Umsetzung in einen einem einzelnen Teilneh-
mer und damit Receiver zugeordneten Frequenzkanal, der im Bereich der empfangenen Satellitenfrequenzebene liegt,
so dafl vom Prinzip her teilnehmerseitig herkdmmliche Receiver angeschlossen werden kénnen.

[0015] Die angeschlossenen Receiver arbeiten mit einer Controller-Einheit so zusammen, daB mittels eines ent-
sprechenden Receiver-Signals die ihm zugeordnete Konverterstufe so angesteuert wird, dal am entsprechenden Aus-
gang dieser Konverterstufe des Konverterblockes das ausgewdhite Programm auf einen voreingestellten
Frequenzkanal umgesetzt und in die alleinige Antennenleitung eingespeist wird. Dazu ist erfindungsgeméaf nunmehr
ein Datenbus fiir die Steuerung der angeschlossenen Teilnehmer/Receiver im Zusammenspiel mit der Controller-Ein-
heit vorgesehen, der erfindungsgemaf aus dem Antennenkabel, d.h. Gblicherweise aus einem einzigen zu den mehre-
ren angeschlossenen Teilnehmer fihrenden Antennenkabel besteht. Dieser Datenbus kann als Multimaster-Bus
bezeichnet werden, da die angeschlossenen Teilnehmer nicht in einer Master-Slave-Konfigurationen betrieben werden,
sondern im Prinzip gleichberechtigt an diesen Multimaster-Bus angeschlossen sind.

[0016] Uber diesen Multimaster-Bus ist es dann méglich, vom Controller aus jedem Receiver eine bestimmte
Adresse in der Konverterstufe zuzuordnen, so dal Gber die dem jeweiligen Receiver zugeordnete Konverterstufe ein
teilnehmerseitig ausgewéahites Programm auf einen anderen Kanal, d.h. eine andere Kanalfrequenz umsetzt wird, so
daB alle angeschiossenen Teilnehmer/Receiver tber diesen ihnen zugewiesenen Kanal auswahiméfig alle iiber die
Satelliten-Empfangsantenne grundséatzlich empfangbaren Programme auswéhlen und empfangen kénnen. Dem Kon-
verterblock ist eine Matrix vorgeschaltet, die es den einzelnen Teilnehmern, d.h. den angeschlossenen Receivern,
unabhingig voneinander erlaubt, jedes beliebige Programm, unabhiéngig davon, ob es mit vertikaler oder horizontaler
Polarisation in einem unteren oder oberen Frequenzband Ubertragen wird, auszuwahlen und zu empfangen.

[0017] Die angeschlossenen Receiver arbeiten mit einer Controller-Einheit so zusammen, daf} jeder Receiver nur
dann Steuersignale senden und empfangen kann, wenn kein anderer Receiver aktiviert ist bzw. der Controller keine
Signale an den Bus abgibt. Erfindungsgemaf sind dazu also Ma3nahmen fir einen Kollisionsschutz vorgesehen, wor-
Uber gewébhrleistet ist, dall zu einem gegebenen Zeitpunkt immer nur ein Receiver am Bus aktiv sein kann, also Daten
aussenden oder vom Controller empfangen kann. Dazu wird der Multimaster-Bus mittels einer Gleichspannungs-
Pegelumschaltung so betrieben, daB stets erkennbar ist, ob der Multimaster-Bus zur Ubertragung neuer Sendesignale
durch einen anderen Receiver betriebsbereit oder gesperrt ist. Sobald ein Receiver Sendesignale an die Controllersta-
tionen abgibt oder von dieser empfangt, ist durch die erwéhnte bevorzugt durchgefiihrte Gleichstrompegelumschaitung
der Multimaster-Bus in seinen Zustand "gesperrt" versetzt, so dafl andere Receiver nicht in eine Kommunikation mit
dem Controller eintreten kénnen.

{0018} In einer bevorzugten Ausfiihrungsform der Erfindung ist das Ubertragungsprotokoll so aufgebaut, daft dann,
wenn zwei oder drei Receiver gleichzeitig betéatigt werden sollten, diese nach einer unterschiedlich eingesteliten Zeit
jeweils tberprifen, ob noch ein anderer Receiver sich im “Kommunikationsstadium” befindet. Wird dies festgestellt,
wird der jeweilige Receiver, der dies erkennt, wieder in seine Ausgangslage zuruckgeschaltet und mul} einen erneuten
Wartezyklus abwarten. Dadurch kann gewahrleistet werden, daf} stets nur zu einem Zeitpunkt (ber einen Receiver
eine Konverterstufe angesteuert wird.

[0019]) Die Erfindung wird nachfolgend anhand eines Ausfiihrungsbeispieles naher erldutert. Dabei zeigen im ein-
zelnen:

Figur 1 : einen grundsétzlichen Aufbau der erfindungsgemaBen Satelliten-Empfangsanlage mit einer Matrixkas-
kade, an derem Ausgang ein Konverterblock mit einer Vielzah! von erfindungsgeméfien Konverterstufen
vorgesehen ist;

Figur2: eine auszugsweise detailliertere Wiedergabe des Konverterblockes geman Figur 1;
Figur 3 : Struktur eines Befehls fur die Multimaster-Kommunikation; und
Figur 4 : ein Beispiel fir den erfindungsgeman vorgesehenen Kollisionsschutz, wenn z.B. zwei Receiver gleichzei-

tig aktiviert werden.
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[0020]) In Figur 1 ist eine Matrixanordung 1 mit einem Eingang 3 und einem Ausgang 5 wiedergegeben. Die Matrix
kann auch als Matrixkaskade aufgebaut sein, bzw. in der Form von zwei oder mehr nacheinander geschalteten vier x
vier-Matrixblocken. Beispielsweise lber vier Eingénge konnen jeweils das vertikale und das horizontale untere und
obere Band der (iber eine Satellitenposition ausgestrahlten Programme empfangen werden. Die verschiedenen uber
vertikale oder horizontale Polarisationen empfangenen Frequenzbéander liegen dann an den verschiedenen Eingangs-
leitungen 3' des Eingangs 3 der Matrix-Anordnung 1 an. SchlieRlich kann die Matrix-Anordnung so aufgebaut sein, dad
eine Steuerung durch Umschaltung von 14 V/18 V und/oder von 0 KHz/22 KHz oder mittels DiSEqC erfolgen kann.
[0021] Auf der Ausgangsseite ist gemaf Figur 1 ein Konverterblock 9 geschaltet, auf den nachfolgend noch anhand
von Figur 2 néher eingegangen wird.

[0022] Am Ausgang des Konverterblockes ist eine Antennenleitung, nachfolgend auch kurz Ableitung 11 genannt,
angeschlossen, die zu den n-Receivern 13 fihrt.

{0023] Schlieflich ist auch noch eine Steuerungseinheit 15 vorgesehen, die separat zum Konverterblock oder im
Konverterblock 9 mit untergebracht sein kann, und die fiir die Ablaufsteuerung benétigt wird.

[0024] Wie anhand von Figur 2 zu ersehen ist, umfaBt der Konverterblock 9 entsprechend der Anzahl der ange-
schlossenen Receiver n-Konverterstufen 19. Jede Konverterstufe 19 ist zwischen einem Ausgangsanschiufd T4 bis T,
der Matrixanordnung 1 und einer Summenschaltung 21 vorgesehen, von der dann die erwéhnte alleinige Antennenlei-
tung 11 ausgeht, die nachfolgend teilweise auch als Receiverbus 11 bezeichnet wird.

[0025] Um die Matrix zu steuern, muBd die Steuereinheit ein Umschaltsignal von 14 Volt bzw. 18 Volt Gleichspan-
nung und ein Tonsignal von wahiweise 0 KHz und beispielsweise 22 KHz abgeben, um dariber die Gber vertikale oder
horizontale Polarisationen in einem unteren oder oberen Frequenzband von einer Satellitenposition empfangenen Pro-
gramme auszuwéhlen. Um die entsprechende Ansteuerung in der Matrix-Anordnung 1 in bekannter Weise vorzuneh-
men, umfafit jede Konverterstufe 19 einen Spannungsschalter 23 sowie einen nachgeordneten 22 KHz-Modulator 25.
Der jeweilige Spannungsschalter 23 und der 22 KHz-Modulator 25 werden vom Controller 15 entsprechend den von
den Receivern 13.1 bis 13.n gesendeten Signalen gesteuert. Mit anderen Worten kénnen die Receiver 13 mittels dem
DiSEqC-Protokoil den Controller ansteuern, der diese Signale umsetzt bzw. weitergibt und dabei entsprechend dem
betreffenden Modulator 22 und den Spannungschalter 23 zur Auswahl und Einstellung eines gewiinschten Program-
mes ansteuert. Ebenso kénnen die Receiver aber herkdmmlich mittels einer Gleichspannungsumschaltung und einer
Ab- und Zuschaltung eines Frequenztones beispielsweise von 22 KHz arbeiten, um hieriiber das gewiinschte Pro-
gramm auszuwahlen, wobei dann vom Controller ebenfalls wieder eine entsprechende Umsetzung zur Ansteuerung
der Matrix 1 vorgenommen wird. Nur der Vollstandigkeit halber wird angemerkt, dal eingangsseitig an einer oder meh-
rerer kaskadenartig zusammengeschalteter Matrizen beispielsweise auch acht Eingénge vorgesehen sein kénnen, um
nicht nur ein oberes und unteres vertikal bzw. horizontal polarisiertes Programm eines Satelliten, sondern Programme
von mehreren Satelliten empfangen zu kénnen. Auch hier kann dadurch dann teilnehmerseitig eine Vielfachauswahl
vorgenommen werden.

[0026] Wie aus Figur 2 auch ersichtlich ist, umfaft jede Konverterstufe 19 ferner in Empfangsrichtung folgend par-
allel zu dem Schaltzweig 27 einen Kondensator 31 zur galvanischen Trennung, einen ersten Mischer 33, einen nach-
geschalteten Verstarker 35, einen nochmals nachgeschalteten SAW-Filter 37 sowie einen ausgangsseitig geschalteten
weiteren Mischer 39.

[0027] Wahrend der erste Mischer 33 Uber ein VCO 33a (also einen spannungsgesteuerten Oszillator) mit einer
dariber unterschiedlich wahibaren Oszillatorfrequenz betreibbar ist, wird die Oszillatorfrequenz des zweiten Mischers
39 beispielsweise mittels einer festeingesteliten Lokaloszillatorfrequenz f; bis f, einem jeweils zugeordneten Lokalos-
zillators 39a angesteuert. Durch den zwischengeschaiteten SAW-Filter 37 kann die kanalbezogene Durchlaf3frequenz
von beispielsweise 479,5 MHz eingestellt werden.

[0028] Liegt beispielsweise das gesamte satellitenantennenseitig empfangene Frequenzspektrum zwischen 0,85
GHz bis 2,15 GHz (wobei dieses Frequenzspektrum an jedem Matrix-Ausgang T4 bis T, anliegen kann) und ist bei-
spielsweise die Lokaloszillatorfrequenz des ersten variabel einstellbaren Lokaloszillators 33a von 1,4295 GHz bis
2,6295 GHz variierbar, so ist bei der angegebenen Durchlaflfrequenz des Filters 37 und bei einer fest eingestellten
Lokaloszillatorfrequenz von beispielsweise 1,4795 GHz der ersten Konverterstufe die variabel einstellbare Lokaloszil-
latorfrequenz des ersten Mischers 33 so verdnderbar, dafl ein hieriber ausgewahltes Programm auf eine Kanalmitten-
frequenz von 1,0 GHz eingestellt wird.

[0029] In der zweiten Konverterstufe 19b ist beispielsweise die ausgangsseitig fest eingestellte Lokaloszillatorfre-
quenz auf 1,5295 GHz eingestellt, also um 0,05 GHz hoher. Dementsprechend wird hier die variabel einstellbare Lokal-
oszillatorfrequenz des ersten Mischers 33 hieriiber so gewahlt, daR das auswahlmaRig empfangene Programm mit
einer Kanalfrequenz von 1,05 GHz in die gemeinsame Antennenleitung eingespeist wird. Entsprechend werden die fest
eingestellten Lokaloszillatorfrequenzen einer jeden nachfolgenden Konverterstufe um 0,05 GHz héher eingestellt,
wobei im gezeigten Ausfiihrungsbeispiel die letzte Konverterstufe 19n eine ausgangsseitige Kanalfrequenz von 0 GHz
zugewiesen werden kann. '

[0030] Nachfolgend wird auf die Steuerung und Betriebsweise der Empfangsanlage ndher eingegangen. Anders
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als beim bekannten DISEqC-Steuerungssystem wird hier die Gleichspannungskomponente zur Kommunikation mit
verwendet. Dazu muf die Spannung auf dem Bus hochohmig gemessen werden.

[0031] Dabei wird zunéchst einmal auf Figur 3 verwiesen, anhand der die Struktur eines Befehls fir die Multima-
ster-Kommunikation erldutert wird.

[06032] Daraus ist zu ersehen, daR die Befehlsstruktur einen sog. "Header", also ein Vorsignal umfafit, welches sich
in drei Zeitabschnitte t0, t1 und {2 gliedert, die allesamt dem Kollisionsschutz dienen (worauf spater noch eingegangen
wird).

[0033] Daran schliefit sich das eigentliche Steuerungssignal z.B. in Form eines AdreRanforderungs- oder Pro-
grammbefehl-Signals an, welches sich ebenfalls wieder in die drei Zeitabschnitte t3, t4 und t5 gliedert, wobei t3 und t5
Schutzintervalle darstellen, und im Zeitintervall t4 der eigentliche Signalbefehl, der eine DiSEqC-ahnliche Struktur
besitzt, von dem jeweiligen Receiver abgegeben wird.

[0034] Von Seiten der Receiver bzw. des Controllers sind dabei vier Funktionszustiande zu unterscheiden, nédmlich

- der Zustand im Fall einer erstmaligen AdreRanforderung (nach dem Neuanschlief3en eines Receivers, oder aber,
wenn die bereite friher einmal erhaltenen AdreRdaten nicht mehr zur Verfiigung stehen oder geléscht wurden),

- der Zustand im Fall einer nochmaligen spéteren AdreRanforderung (nach dem bereits der jeweilige Receiver friher
bereits einmal eine Adresse erhaiten hatte),

- der Zustand im Fall eines sog. Programmbefehls, d.h. bei der Ubermittlung der Daten bezuglich eines teilnehmer-
seitig am Receiver ausgewahlten gewiinschten Programms, und

- der Zustand, wenn ein Receiver das Signal fir die Adrefivergabe als Antwort vom Controller 15 erhait.

[0035) Die méglichen Zeiten fiir die Werte t0 bis t5 kénnen fur die unterschiedlichen Multimaster-Kommunikations-
befehle bzw. -signale im gezeigten Ausfiihrungsbeispiel folgende Werte aufweisen:

Erstmalige AdreRanforderung

t0 (ms) 110

t1 (ms) 140

t2 (ms) :0

t3 (ms) 110

t4 (ms) : 36 (3Byte E2 71 07)
t5 (ms) :5

Spatere AdreRanforderung:

t0 (ms) 110

t1 (ms) : 20, 24, 28, 32 (je nach ehemaliger Adresse)
t2 (ms) : 4, 8 (je nach ehemaliger Adresse)

t3 (ms) :10

t4 (ms) : 36 (3Byte E2 71 F07)

t6 (ms) :5

AdreRvergabe (Befehl als Antwort vom Controller):

t0 (ms) :0

t1 (ms) 10

t2 (ms) :0

t3 (ms) :10

t4 (ms) : 60 (5Byte E4 Ax yy zz zz)

t5 (ms) X

Programmbefehl:

t0 (ms) 110

t1 (ms) : 4, 8,12, 16 (je nach zugeteilter Adresse)
t2 (ms) : 4, 8 (je nach zugeteilter Adresse)
t3 (ms) 110

t4 (ms) : 60 (5Byte EA Ax Fy zz zz)
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t5 (ms) :5

[0036] Die anhand von Figur 3 wiedergegebene Signalstruktur gilt gleichermallen fir ein von einem Receiver 13
erstmalig abgegebenes AdreBanforderungs-Signal, wie auch im Falle eines spateren AdreRanforderungs-Signals und
im Falle eines Signale zur Abgabe eines Programmbefehls (Programmauswahl-Befehl). Lediglich im Falle des AdreR-
anforderungs-Signals ist das vom Controller als Antwort abgegebene Adrelvergabe-Signal insoweit unterschiedlich
gebildet, als dort die Zeiten fur t0, 11 und t2 jeweils 0 Sekunden betragt.

[0037] In der nachfolgenden Tabelle sind Werte fiir die Zuordnung von Adresse und Kollissionsschutz-Header wie-
dergegeben, und zwar fir den Fall eines Programmbefehls (also von Seiten des Receivers/Teilnehmers eine bestimmte
Programm-Vorauswahl getroffen wurde und die Daten an den Controller gesendet werden), wie aber auch fiir den Falt
eines an den Controller abgegebenen AdrefRanforderungs-Signals:

Tabellen
Zuordnung von Adresse und Kollisionsschutz-Header
Programmbefehl Adrefianforderung
t1 (ms) t2 (ms) t1 (ms) t2 (ms)
A1 4 4 20 4
A2 8 4 24 4
A3 12 4 28 4
A4 16 4 32 4
A5 4 8 20 8
A6 8 8 24 8
A7 12 8 28 8
A8 16 8 32 8

[0038] Die Funktionsweise entsprechend dem in Figur 3 wiedergegebenen Befeht ist folgermalien:

[0039] Wird ein Receiver erstmals an eine Satellitenanlage angeschlossen, so Uberprift er zunédchst fir eine Bus-
beobachtungsphase t0 von 10 ms, ob auf dem Bus eine Busaktivitat festgestellt wird. Nur wenn auf dem Bus keine
Kommunikation stattfindet, also die vom betreffenden Receiver gemessene Gleichspannung auf der Antennenleitung
11, die nachfolgend teilweise auch als Datenbus 11' bezeichnet wird, 0 Vot betragt (oder einen Wert unterhalb eines
Schwellwertes aufweist), so wird dies als "keine Busaktivitat" gewertet. Es findet also keine Datenkommunikation auf
dem Datenbus 11’, d.h. Antennenleitung 11 statt, so daR® grundsatzlich die Abgabe eines erstmaligen AdreRanforde-
rungs-Signals, eines sog. Call-for-Address-Befehles mdéglich ist.

[0040] Nach Ablauf der ersten Busbeobachtungsphase t0 von 10 ms gibt der betreffende Receiver ein Gleichspan-
nungssignal (von beispielsweise 14 V, aiso (ber einem Schwellwert liegend) ab, und zwar fir eine fest eingestelite Zeit
t1 von 40 ms. Diese Phase t1 wird auch als Busanforderungs-Phase bezeichnet, in der ein Signal "High" an den Bus
11' abgegeben wird. Dadurch sollen die anderen Receiver erkennen, dafl ein anderer Receiver nunmehr ein Signal
zum Controller absenden mdchte.

[0041] Sollte in dieser Phase ein anderer Receiver zuschalten, so wiirde er eine Gleichspannung auf der Anten-
nenleitung 11 detektieren, also feststellen, dal bereits eine Datenkommunikation stattfindet. In diesem Falle wiirden
alle anderen Receiver in "Warteposition" verbleiben, da durch die detektierte Gleichspannung der Datenbus fir sie
gesperrt ist.

{0042] Hat der Receiver im genannten Beispiel noch nie eine Adresse erhalten (oder ist eine ihm einmal zugewie-
sene Adresse im Receiver wieder geléscht worden), so ist fir diesen einmaligen Zustand die weiters Busbeobach-
tungsphase t2 auf 0 ms gesetzt, so daf sofort das eigentliche Steuersignal, hier das "Call-for-Address-Sendesignal®
CfA entsprechend dem Zeitraum t3, t4 und t5 an den Controller 15 Gber die Antennenleitung 11 abgesendet wird.
[0043] Sobald der Controller erkennt, da® nach Ablauf der Zeit t5 das Call-for-Address-Signal abschlieRend vom
Receiver erhalten ist und der Receiver wieder auf den "Low"-Zustand (keine Gleichspannungsfrequenz auf den Bus 11'
abgeben) zuriickgeschaltet hat, wird ohne Zeitverzégerung sofort vom Controller 15 ein Adrevergabe-Signal an den
betreffenden Receiver zuriickgesendet, welches keinen Header aufweist, da entsprechend den oben wiedergegebe-
nen Daten t0 bis t2 jeweils 0 ms betragen.

[0044] Fir den Fall, daB sich ein Receiver zwischenzeitlich im Standby Betrieb befand oder ausgeschaltet wurde
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und anschlieBend wieder neu eingeschaltet worden ist, gelten die oben wiedergegebenen Daten nicht fur die erstma-
lige AdreBanforderung, sondern fiir eine allgemeine (spéatere) Adreanforderung, die sich nur durch die unterschiedli-
chen Zeiten t1 unterscheiden. Nach erneutem Zuschalten eines Receivers, der schon einmal eine Adresse zugeteilt
bekam, werden die Zeiten t1 fiir den Header fur das AdreRanforderungs-Signal aus den Zeiten t1 des diesem Receiver
zugeordneten Programmbefehl-Signals hergeleitet, wobei diese ihm jeweils zugeordnete Zeit t1 um 16 ms erhéht wird.
Hatte der betreffende, nunmehr wieder zugeschaltete Receiver vorab die Zeit t1 = 8 ms fiir das Programmbefehl-Signal
zugeteilt bekommen, so erhéht sich dadurch die Zeit t1 bei nochmaligem spaterem Anschalten fiir sein AdreRanforde-
rungs-Signal auf t1 = 24 ms u.s.w. und z.b. t2 = 8 ms. Nach dem Busanforderungssignal fur die Phase t1 schiieft sich
somit also noch eine weitere Busaktivitits-Uberprifungsphase fiir den Zeitraum t2 an, um nochmals zu tberpriifen,
daR vor Absendung des eigentlichen Sendesignales (Call-for-Address-Signals oder Programmanforderungs-Signal)
kein anderer Receiver vorrangig auf dem Bus aktiv ist.

[0045] Nachdem ein Receiver nach Abgabe eines Call-for-Address-Befehls vom Controller ein Adrefvergabe-
Signal erhalten hat, kann er einen Programmbefehl an den Controller abgeben, der von seinem Aufbau und seiner
Struktur her ebenfalls dem in Figur 3 wiedergegebenen Befehl fur die Multimaster-Kommunikation entspricht. Die ein-
zelnen Werte fiir tO bis t5 sind in der oben wiedergegebenen Tabelle "Zuordnung von Adresse und Kollisionsschutz-
Header" aufgefiihrt. Unterschiedlich zu einem Adrefanforderungs-Befehl ist fediglich, daf hier nach Abgabe des Pro-
grammbefehis an den Controller vom Controller kein Antwort-Signal abgegeben wird.

[0046] Aus der vorstehend erlduterten Schilderung ergibt, daR bei der AdreRvergabe das Signal folgendes Format
hat:

E4 Az yy xx xx

beispielsweise in HEX E4 A8 42 1305 mit der folgenden

Bedeutung:

[0047)

Az fur die Adressen 1...8

A8 Adresse 8

yy fur den Kollisionsschutz, hier im gezeigten Ausfihrungsbeispiel beispielsweise 42 mit der Bedeutung 14V 16

ms ein 8 ms Pause
XX XX die Sat-ZF-Frequenz von 0950 Mhz bis 2150 Mhz und
0000 fur nicht umgesetzte Signale, d.h. der Receiver arbeitet normal.
[0048] So kénnen beispielsweise acht verschiedene Kollisionsschutz-Header fur Befehle.

11,12, 21, 22, 31, 32, 41, 42

bestehen, denen beispielsweise (programmtechnisch) folgende Bedeutung zugeordnet werden kdnnen:

11: erste Stelle 14 V 4 ms ein, zweite Stelle 4 ms Pause,
42: erste Stelle 14 V 16 ms ein, zweite Stelle 8 ms Pause,
usw.

[0049] Die dem Kollisionsschutz diendene Uberpriifungsphase der Busaktivitaten in den Zeitintervallen t0 bis t2
wird nachfolgend anhand von Figur 4 erlautert.

[0050] Figur 4 geht davon aus, daf} Receiver 2 bereits angeschaltet ist, also bereits eine Adref3vergabe vom Con-
troller 15 zugeordnet bekam, und daR der Teilhehmer iber Receiver 2 versucht, ein neues Programm auszuwahlen, so
dafl Receiver 2 ein neues Programmbefehl-Signal abgeben will. Dazu beobachtet Receiver 2 in der dem Kollisions-
schutz dienenden Vorphase t0 = 10 ms, ob eine Datenkommunikation auf der Antennenleitung 11 stattfindet oder nicht.
Alienfalls problematisch kénnte nunmehr sein, dalt zum gleichen Zeitpunkt nunmehr ein zweiter Receiver mit seiner
Busuberprifungsphase beginnt, um nachfolgend ein AdreRanforderungs- oder Programmbefehl-Signal abzugeben.
Um dies zu vermeiden, dient das nachfolgende, im Detail erérterte Kollisionsschutz-Verfahren.

[0051] GemaR dem Ausflihrungsbeispiel nach Figur 4 wird z.B. gleichzeitig zu dem Zeitpunkt, zu dem Receiver 2
mit der Abgabe seines dem Kollisionsschutz dienenden Header-Signals eines Programmbefehl-Signals beginnen will,
eingeschaltet. Hat Receiver 1 in einer vorhergehenden Betriebsphase die Adresse A1 zuerteilt bekommen, so lauteten
die alten Daten fiir das Programmbefehl-signal des Adrefiplatzes A1 gemaR der oben wiedergegebenen Tabelle t1 = 4
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ms und t2 = 4 ms. Die Zeit fir t1 wird dann bei einem erneuten Anschalten des Receivers und dem Versuch der Abgabe
eines Call-for-Address-Befehls um 16 ms beziiglich des letzten Programmbefehls erhéht, so dal aus der t1 = 4 ms fur
den AdreRplatz A1 firr die nachfolgende AdreBforderung entsprechend der oben wiedergegebenen Tabelle t1 = 20 ms
wird. Dabei wird ferner in dem vorliegenden Beispiel gemaf Figur 4 davon ausgegangen, dafl Receiver 2 die Adresse
A2 zugewiesen erhielt, dessen Zeiten t1 = 8 ms und t2 = 4 ms betragen.

[0052] Wenn also gemaR Ausfiihrungsbeispiel nach Figur 4 Receiver 2 einen neuen Programmbefehl an den Con-
troller abgeben will und Receiver 1 zum gleichen Zeitpunkt angeschaltet wird (wobei mit einem ™" jeweils der Start
einer neuen Sequenz gekennzeichnet ist), so beobachten beide Receiver fiir die Busbeobachtungsphase t0 = 10 ms,
ob auf dem Bus 11 eine Kommunikation zwischen einem anderen Receiver und dem Controller stattfindet. Beide
Receiver erkennen jedoch wahrend der Vorphase t0 = 10 ms, dal der Bus in seinem Zustand "low" ist, also keine
Gleichspannung auf dem Bus anliegt, also keine Kommunikation stattfindet.

{0053] Nach Ablauf der Zeit t0 schaiten von daher beide Receiver gleichzeitig in ihren aktiven Zustand um, geben
also ein Gleichspannungssignal an den Bus 11' ab, wodurch grundsatzlich die "Busanforderung” eingeleitet werden
soll, d.h. der Versuch, den Bus fiir andere Receiver zu sperren, um ein Adreflanforderungssignal oder einen Pro-
grammbefehl-Signal an den Controller abzugeben.

[0054] Wahrend nunmehr die Busanforderung von Receiver 1 20 ms dauert, bricht Receiver 2 die Befehlssequenz
nach 8 ms Busanforderung ab, weil bei Beginn des nachfolgenden erneuten Busbeobachtungszeitraumes t2 das
Signal von Receiver 1 noch am Bus anliegt, Receiver 2 also feststelit, dal der Bus zur Kommunikation mit dem Con-
troller nicht frei ist.

[0055] Nach Ablauf der Busaktivitit-Beobachtungsphase t1 = 20 ms schaltet Receiver 1 in die Phase t2 um, bei
welcher von ihm wiederum kein Gleichspannungssignal an den Bus 11 abgegeben wird. Da auch vom Receiver 2 kein
Gleichspannungssignal am Bus anliegt, erkennt Receiver 1, daR er sein Adreflanforderungssignal an die Kopfstation
abschicken kann. Sein eigentliches "Call-for-Address-Signal" gemaf der Zeitfolge t3 bis t5 wird von Receiver 1 unmit-
telbar nach Ablauf der Phase t2 an die Kopfstation (Controller 15) abgesandt. Sofort nachdem Receiver 1 die Befehls-
sequenz beendet hat, startet die Kopfstation die Signalisierung und weist Receiver 1 eine freie Adresse zu (z. B. A6 mit
t1 = 8 ms, {2 = 8 ms).

[0056]) Wahrend der gesamten Kommunikationsphase beobachtet Receiver 2, ob an dem Bus ein Gleichspan-
nungssignal antiegt oder nicht. Nachdem Receiver 1 am Ende seiner Busanforderungs-Phase nach Ablauf der Zeit-t1
wieder in seinen Zustand "Low" umgeschaltet hat, also kein Gleichspannungssignal an die Antennenleitung 11 abge-
geben hat, hat auch unmittelbar wieder Receiver 2 festgestellt, dafl keine Busaktivitét stattfindet. Zu diesem Zeitpunkt
begann Receiver 2 wieder mit seiner Busbeobachtungsvorphase fiir die Zeit t0 = 10 ms. Da aber die erneute Busbe-
obachtungsphase des Receivers 1 nur fir den kurzen Zeitraum t2 = 4 ms andauert, wurde Receiver 2 nach Ablauf die-
ses Zeitraums t2 = 4 ms erneut feststellen, dal ein anderer Receiver wieder bereits ein Gleichspannungssigna! an den
Bus 11 abgegeben und damit das Antennenkabel 11 fir die Datenkommunikation fir ihn gesperrt ist. Receiver 2 hat
deshalb erneut sein Header-Signal abgebrochen und ist in die Bustiberwachungsphase zurtickgeschaltet worden.
[0057] Wenn, wie erldutert, das oben erwéhnte Antwortsignal, d.h. das vom Controller an den Receiver 1 abge-
sandte AdreRvergabesignal beendet ist, erkennt Receiver 2 erneut, dall nunmehr der Bus wieder "frei” ist, da kein
Gleichspannungssignal am Bus anliegt. Er beginnt (wie nach der Busanforderungsphase t1 des Receivers 1 schon ein-
mal) eine neue mit ™" gekennzeichnete Sequenz, d.h. Receiver 2 startet seine Befehlssequenz erneut. Allerdings star-

_tet jetzt auch Receiver 1 mit der ihm vorher vom Controller zugewiesenen Adresse A6 einen Programmbefehl, weil mit

dem Einschalten auch ein Programm eingestellt wird. Beide Receiver starten mit der Busbeobachtungs-Vorphase t0 =
10 ms, wobei auch die Busanforderungsphase ts = 8 ms bei beiden Receivern identisch ist. Im nachfolgenden Beob- -
achtungsintervall £2 muf} jedoch Receicer 1 die Befehlssequenz abbrechen, weil Receiver 2 schon nach t2 = 4 ms mit
der Aussendung seines eigentlichen Programm-Signals beginnt. Erst wenn Receiver 2 den Befehl abgeschickt hat,
startet Receiver 1 erneut seine Befehlssequenz, von dem im Diagramm gemaR Figur 3 nur der Startpunkt in Form
eines "*" eingetragen ist.

[0058] Daraus ist also ersichtlich, daB neben dem eigentlichen Call-for-Address-Signal bzw. dem Programmbefehl-
Signal die gesamte Struktur des Multimaster-Kommunikationsbefehls eine Vorphase mit der Zeitspanne t0 bis t2
umfafit, die dem Kollisionsschutz dienen, und von einer anfanglichen Busbeobachtungsphase in eine Busanforde-
rungssignalphase mit erneuter nachfolgender Busiiberprufungsphase gegliedert ist. Durch diesen Kollisionsschutz ist
gewdhrleistet, dall immer nur ein Receiver Befehle an den Controller abgeben und im Falle einer AdreBanforderung
unmittelbar danach vom Controller nur einen fir ihn bestimmte Adre3platz erhalten kann.

[0059] Als ginstig erweist sich dabei auch, daB die Zeiten t2 fur die zweite Busbeobachtungsiberprifungsphase
fir alle Receiver kiirzer sind als die fiir alle Receiver verbindliche erste Busbeobachtungsphase t0, die im gezeigten
Ausfuhrungsbeispiel 10 ms betragen, wohingegen die Zeiten t2 fiir alle Receiver kleiner als 10 ms sind. Dadurch konnte
auch in dem oben erwahnten Ausfiihrungsbeispiel Receiver 1 problemlos nach erfolgreicher Abgabe seines Header-
Signals mit der Absendung seines AdrefRanforderungs-Signals fortfahren.

[0060] Ebenso erfolgt der Kollisionsschutz bei einem oder mehreren Receivern, die nur ein AdrefRanforderungssi-
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gnal abgeben, oder auch im Falle von mehreren Receivern, die nur ein Programmbefehl-Signal zum Controller absen-
den wollen. Der Kollisionsschutz ist ebenso wirksam, wenn ein oder mehrere Receiver ein AdreRanforderungssignal
und andere Receiver gleichzeitig ein Programmbefehl-Signal abgeben wollen.
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Satelliten-Kommunikationsanlage, insbesondere Satelliten-Empfangsanlage mit einer Konverterschaltung (9) und
vorzugsweise einer der Konverterschaltung (9) vorgeschalteten Matrixanordnung (1) zum auswah!magigen Emp-
fang von elektromagnetischen Wellen, die von einem oder gegebenenfalls mehreren Satelliten mit vertikaler und
horizontaler Polarisation gegebenenfalls in einem unteren oder oberen Frequenzband ausgestrahlt werden, mit fol-
genden Merkmalen:

- einer Steuerungseinheit (15), und

- einem Datenbus zur Steuerung mehrerer Teilnehmer/Receiver (13)
gekennzeichnet durch folgende weitere Merkmale:

- Der Datenbus umfafit einen gemeinsamen Multimaster-Datenbus (11'), Uber welchen eine Datenkommunika-
tion zwischen den anschlieBbaren Teilnehmern/Receivern (13 und
der Steuerungseinheit (15) durchfiihrbar ist zur Steuerung und Zuordnung der von den einzelnen Teilneh-
mern/Receivern ausgewahlten und angeforderten Satellitenprogramme;

- der gemeinsame Multimaster-Datenbus (11') umfalt eine gemeinsame Antennenleitung (11), und

- die Teilnehmer/Receiver (13) sind mit einer Einrichtung zur Erzeugung und Auswertung eines Kollisions-
schutz-Signals versehen, welches sicherstellt, dal zu einem bestimmten Zeitpunkt eine Kommunikation mit
der Steuerungseinheit (15) nur von Seiten eines einzigen Teilnehmers/Receivers (13) aus durchfiihrbar ist.

Satelliten-Kommunikationsaniage nach Anspruch 1, dadurch gekennzeichnet, dal die Einrichtung zur Erzeu-
gung und Auswertung eines Kollisionsschutz-Signals so ausfgebaut ist, bzw. derart arbeitet, da vor der Absen-
dung eines Steuerungssignals zunachst eine dem eigentlichen Steuerungssignal vorgelagerte Kollisionsschutz-
Phase durchgefihrt wird, in welcher zunéchst der Multimaster-Datenbus (11') auf Aktivitaten eines anderen Teil-
nehmers/Receivers (13) und/oder der Steuereinheit (15) Uberprift wird, so dal nur dann, wenn keine Aktivitat auf
dem Multimaster-Datenbus (11') feststellbar ist, von dem betreffenden Teilnehmer/Receiver (13) eigentliche Steue-
rungssignale an die Steuerungseinheit (15) abgesendet werden.

Satelliten-Kommunikationsanlage nach Anspruch 2, dadurch gekennzeichnet, dal} die Kollisionsschutz-Phase
zumindest dreigegliedert ist und dabei eine erste Busaktivitdtsbeobachtungsphase fiir eine Zeitdauer (t0), in der
Uberpruft wird, ob andere Teilnehmer/Receiver (13) oder die Steuerungseinheit (15) am Multimaster-Datenbus
(11") aktiv sind, eine nachfolgende Busanforderungsphase mit einer Zeitdauer (t2), in welcher ein eine Aktivitat
signalisierendes Signal von dem Teilnehmer/Receiver (13) an den Multimaster-Datenbus (11') abgegeben wird,
und eine nachfolgende weitere Busbeaobachtungsphase fur eine zweite Zeitdauer (t2) umfait, in der kein Signal
(11) an den Multimaster-Datenbus (11') abgegeben wird.

Satelliten-Kommunikationsanlage nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, da3 die dem Kol-
lisionschutz dienende Datenibertragung auf dem Multimaster-Bus (11') zur Steuerung der angeschlossenen Teil-
nehmer/Receiver (13) auf der Basis einer Signal-Umschaltung basiert, wobei eine Kommunikation zwischen einem
Teilnehmer/Receiver (13) und der Steuerungseinheit (15) nur dann begonnen werden kann, wenn zunéchst auf
dem Multimaster-Bus (11') das Vorliegen eines vordefinierten Signals detektiert wurde.

Satelliten-Empfangsanlage nach Anspruch 4, dadurch gekennzeichnet, dall die Signal-Umschaltung auf der
Basis einer Gleichspannungspegel-Umschaltung basiert, wobei eine Kommunikation zwischen einem Teilneh-
mer/Receiver (13) und der Steuerungseinheit (15) nur dann begonnen werden kann, wenn zunéchst auf dem Mul-
timaster-Bus (11') das Vorliegen eines vorderfinierten Gleichspannungspegels detektiert wurde.

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, da’ die angeschlosse-
nen Teilnehmer/Receiver (13) eine Gleichspannungsdetektor-Einrichtung oder Gleichspannungs-Schwellwertdis-
kriminator umfassen, woriber in Abhangigkeit eines gegenuber einem Schwellwert groBeren oder kleineren
Gleichspannungssignals der Betriebszustand "gesperrt" oder "betriebsbereit” bei kennzeichnet, daf3 die dem Kol-
lisionsschutz dienende Dateniibertragung auf dem Multimaster-Bus (11') zur Steuerung der angeschlossenen Teil-
nehmer/Receiver (13) auf der Basis einer Signal-Umschaltung basiert, wobei eine Kommunikation zwischen einem
Teilnehmer/Receiver (13) und der Steuerungseinheit (15) nur dann begonnen werden kann, wenn zundchst auf
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dem Multimaster-Bus (11') das Vorliegen eines vordefinierten Signals detektiert wurde.

Satelliten-Empfangsanlage nach Anspruch 6, dadurch gekennzeichnet, dal die Signal-Umschaltung auf der
Basis einer Gleichspannungspegel-Umschaltung basiert, wobei eine Kommunikation zwischen einem Teilneh-
mer/Receiver (13) und der Steuerungseinheit (15) nur dann begonnen werden kann, wenn zunéchst auf dem Mul-
timaster-Bus (11') das Vorliegen eines vordefinierten Gleichspannungspegels detektiert wurde.

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 7, dadurch gekennzeichnet, daf die angeschlosse-
nen Teilnehmer/Receiver (13) eine Gleichspannungsdetektor-Einrichtung oder Gleichspannungs-Schwellwertdis-
kriminator umfassen, woriliber in Abhangigkeit eines gegeniber einem Schwellwert groeren oder kleineren
Gleichspannungssignals der Betriebszustand "gesperrt” oder "betriebsbereit” bei dem betreffenden Teilneh-
mer/Receiver (13) erkennbar ist.

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 8, dadurch gekennzeichnet, daf die Signalstruktur
fur Datenaustausch zwischen einem Teilnehmer/Receiver (13) und der Steuerungseinheit (15) grundsétzlich so
aufgebaut ist, daft dem eigentlichen Steuerungssignal ein "Header" vorgeschaltet ist, der zumindest drei Phasen
umfaflt, namlich eine erste Busbeobachtungs-Phase fiir einen Zeitraum (t0), eine nachfolgende Busanforderungs-
phase fur den Zeitraum (t1), und eine erneute nachfolgende weitere Busbeobachtungsphase fiir einen Zeitraum
(t2), wobei in der Busanforderungsphase fiir den Zeitraum (t1) von dem betreffenden Teilnehmer/Receiver ein
Gleichspannersignal an die Antennenleitung (11), d.h. den Bus (11') abgegeben wird, wodurch den anderen ange-
schlossenen Teilnehmern/Receivern (13) eine Busaktivitdt angezeigt wird.

Satelliten-Empfangsanlage nach einem der Anspriche 1 bis 9, dadurch gekennzeichnet, dal die Werte fir die
Busbeobachtungsphase (i) fur die unterschiedlichen Teilnehmer/Receiver zumindest teilweise unterschiedlich
vorgewahlt oder voreingesteiit sind.

Satelliten-Empfangsanlage nach einem der Anspriche 1 bis 10, dadurch gekennzeichnet, daR bei einer erneu-
ten Zu- oder Anschaltung eines Teilnehmers/Receivers (13) die ihm im Zusammenhang mit einer vorausgegange-
nen Adreflvergabe zugeordneten Zeiten (i1, t2) fir die Busanforderungsphase und/oder die nachfolgende zweite
Busaktivitatsiberwachungsphase verandert, vorzugsweise erhéht eingestellt sind.

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 11, dadurch gekennzeichnet, dal} die Zeitphase (t2)
fur die zweite Busbeobachtungsphase bei allen angeschlossenen Teilnehmern/Receivern (13) kirzer ist als die
erste Busbeobachtungsphase mit der Zeit (t0).

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 12, dadurch gekennzeichnet, dal alle Teilneh-
mer/Receiver (13) gleiche Werte fiir die Zeitdauer (t0) fiir die erste Busbeobachtungsphase eines Signalbefehls
aufweisen.

Satelliten-Empfangsaniage nach einem der Anspriche 1 bis 13, dadurch gekennzeichnet, dal’ die angeschlos-
senen Teilnehmer/Receiver (13) mittels DiISEQC-Protokolls arbeiten.

Satelliten-Empfangsanlage nach einem der Anspriiche 1 bis 14, dadurch gekennzeichnet, dal nach dem Sen-
den eines Befehls durch einen Teilnehmer/Receiver (13) fir eine minimale Wartezeit kein weiterer Befehi abge-
sandt wird.

Verfahren zum Betrieb einer Satellitenempfangsaniage nach zumindest einem der Anspriiche 1 bis 15, dadurch
gekennzeichnet, dall vor der Absendung eines Steuerungssignals, insbesondere eines Andreflanforderungs-
Signals oder eines Programmbefehl-Signals von einem Receiver an die Steuerungseinheit (15) zunachst eine dem
eigentlichen Steuerungssignal vorgelagerte Kollisionsschutz-Phase durchgefiihrt wird, in welcher zunéchst der
Bus (11') auf Aktivitaten eines anderen Teilnehmers/Receivers (13) und/oder des Controllers (15) Uberpruft wird,
so dafd nur dann, wenn keine Aktivitat auf dem Bus (11') feststellbar ist, von dem betreffenden Teilnehmer/Receiver
(13) eigentliche Steuerungssignal an die Steuerungseinheit (15) abgesendet werden.

Verfahren nach Anspruch 16, dadurch gekennzeichnet, daf} die Kollisionsschutz-Phase zumindest dreigliedrig
ist, und dabei eine erste Busaktivitatsbeobachtungsphase fiir eine Zeitdauer (t0), in der Uberprift wird, ob andere
Teilnehmer/Receiver (13) oder die Steuerungseinheit (15) am Bus (11') aktiv sind, eine nachfolgende Busanforde-
rungsphase mit einer Zeitdauer (t2) durchgefiihrt wird, in welcher ein eine Aktivitét signalisierendes Signal von dem
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Teilnehmer/Receiver (13) an den Bus (11') abgegeben wird, und eine nachfolgende weitere Busbeobachtungs-
phase fir eine zweite Zeitdauer (t2) umfafit, in der kein Signal (11) an den Bus (11') abgegeben wird. dal} das
Signal, wodurch eine Aktivitat auf den Bus (11') signalisiert wird, aus einem Signal, insbesondere einem Gleich-
spannungssignal (11) besteht.

Verfahren nach Anspruch 16 oder 17, dadurch gekennzeichnet, daf nach Abgabe des Busanforderungs-Signals
der Teilnehmer/Receiver (13) zunachst nochmals in eine kein Signal abgebende Buflbeobachtungsphase
umschaltet, um dann lediglich bei nicht beobachteter Aktivitat im Bus (11, 11') ein AdreBanforderungs-Signal oder
ein Programmbefehl-Signal an den Controller abzugeben.

Verfahren nach einem der Anspriiche 16 bis 18, dadurch gekennzeichnet, dall das Kollisionsschutz-Prifverfah-
ren mit seiner Umschaltung zwischen zwei Gleichspannungswerten, vorzugsweise zwischen einem Gleichspan-
nungswert "0" und einem davon abweichenden Gleichspannungswert erfolgt, und daB die Einspeisung eines
vordefinierten Gleichspannungswertes durch die anderen angeschlossenen Teilnehmer/Receiver (13) detektierbar
und als Busaktivitit eines anderen angeschlossenen Teilnehmer/Receivers (13) oder der Steuerungseinheit (15)
interpretierbar ist, mit der Folge, daB mit der Abgabe eines eigenen AdreRanforderungs-Signals oder eines Pro-
grammbefehl-Signals nicht begonnen oder eine dem Kollisionsschutz dienende Vorphase wieder abgebrochen
werden mufd. :

1
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e - mit einer Umsetzereinheit (16) mit mehreren
Umsetzermodulen (17, 18),

e - an den Eingangen (19) der Umsetzermodule (17, 18)
stehen die von der Satellitenempfangsanlage empfangenen
Programme in einer geeigneten Frequenz-Ebene an,
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e - having a converter unit (16) with a number of converter
modules (17, 18),

e - the programs received by the satellite receiving system are
applied at a suitable frequency level to the inputs (19) of the
converter modules (17, 18),

o - the outputs (39) of the converter modules (17, 18) are
connected to a number of subscribers (45) via an output
distributor (41) and a downstream line (43),

¢ - the converter unit (16) furthermore has a control unit (33)
with a microcontroller (35) for driving the local oscillators (21,
23) in the converter modules (17), or for driving the tuner (65)
and/or modules (61) for the converter modules (18) in the
case of modulation conversion,

characterized by the following further features:

o - the individual subscribers (45) are allocated, at the latest
on connection, a random reception converter (17, 18) and
thus its output channel (39) as well as a control option for this
reception converter (17, 18) on the basis of a random
distribution method.

2. Satellite receiving system having a controllable head station,
with the following features:

e - having a converter unit (16) with a number of converter
modules (17, 18),

e - the programs received by the satellite receiving system are
applied at a suitable frequency level to the inputs (19) of the
converter modules (17, 18),

e - the outputs (39) of the converter modules (17, 18) are
connected to a number of subscribers (45) via an output
distributor (41) and a downstream line (43),

e - the converter unit (16) furthermore has a control unit (33)
with a microcontroller (35) for driving the local oscillators (21,
23) in the converter modules (17), or for driving the tuner (65)
and/or modules (61) for the converter modules (18) in the
case of modulation conversion, characterized in that the
individual subscribers (45) are permanently allocated to
individual converter modules (17, 18), and in that the output
channel frequencies are always set differently on the basis of
the random principle method, and the receiver-end
connecting appliances (46, 47, 49) are tuned thereto.

3. Satellite receiving system according to Claim 1 or 2,
characterized in that the control unit (33) signals the output
channel (39) which is assigned to the individual subscriber (45) for
automatic setting of a local oscillator (52) and hence of an
associated mixer (53) in the subscriber-end converter (49), in order,
at the subscriber-end receiver (47) or at a connected receiving
appliance (46), to set a fixed reception channel or a fixed reception
frequency independently of the input channel and output channel
(19, 39) of the converter modules (17, 18) of the conversion unit
(16).

4. Satellite receiving system according to one of Claims 1 to 3,
characterized in that the controller is initialized by the receiver
(45), and the control sequence is governed by the control unit (33)
which is integrated in the converter unit (16).
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5. Satellite receiving system according to one of Claims 1 to 4,
characterized in that a subscriber input converter (49) with a mixer
(53) and a local oscillator (52) is positioned upstream of the
receivers, and is driven via a microcontroller (51).

6. Satellite receiving system according to Claim 5, characterized
in that the microcontroller (51) in the subscriber input converter (49)
is driven via the satellite receiver (47).

7. Satellite receiving system according to Claim S or 6,
characterized in that the microcontroller (51) is driven via an I2C
bus (48), via the satellite receiver (47).

8. Satellite receiving system according to one of Claims 5 to 7,
characterized in that the subscriber input converter (49) is
controlled by means of a remote control, in particular an infrared
remote control (54).

9. Satellite receiving system according to one of Claims 1 to 6,
characterized in that the control unit (33) which is provided in the
converter unit (16), that is to say in particular the microcontroller
(35) which is integrated in it, is driven directly via the satellite
receiver (47) installed at the subscriber end, in particular by means
of a DISEQC control system, or the like.

[German] [French]

Die Erfindung betrifft eine Satelliten-Empfangsaniage mit einer
steuerbaren Kopfstation nach den Oberbegriffen der Anspriiche 1
oder 2.
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(57) Eine Sateliiten-Empfangsaniage mit steuerba- -
rer Kopfstation weist die folgenden Merkmale aut

- mit einer Umsetzereinheit (16) mit mehreren
Umsetzermodulen (17, 18),
an den Eingangen (19) der Umsetzermodulen (17,
18) stehen die von der Satellitenempfangsanlage -
empfangenen Programme vorzugsweise in der Zwi-
schenfrequenz-Ebene an,
die Ausgéange (39) sind Uber ein Ausgangs-Sam-
melfeld (41) und eine nachfolgende Leitung (43) mit
mehreren Teilnehmern (45) verbunden
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die Umsetzereinheit (16) umfaBt ferner eine Steuer-
einheit (33) mit einem Mikrokontroller (35) zur
Ansteuerung der Lokaloszillatoren (19, 23) in den
Umsetzermodulen (17) oder zur Ansteuerung der
Tuner (55) und/oder Module (61) fur die Umsetzer-
module (18) im Falle einer Modulationswandiung,

die einzelnen Teilnehmer (45) erhalten spatestens
bei Zuschaltung nach einem Zufalls-Verteilverfah-
ren eine Steuerungsmdglichkeit fir einen beliebi-
gen Empfangsumsetzer (17, 18) und damit den
Ausgangskanal (39) dieses Empfangsumsetzers
(17, 18) zugeordnet.
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Beschreibung

Die Erfindung betrifft eine Satelliten-Empfangsan-
lage mit einer steuerbaren Kopfstation nach dem Ober-
begriff des Anspruches 1.

Grundsatzlich sind Satelliten-Einzelempfangsania-
gen und sog. Mehrteilnehmeranlagen zu unterschei-
den.

Bei sog. Mehrteilnehmeraniagen wird beispiels-
weise im Rahmen der Satellitenempfangsanlagen eine
Sternverteilung mit Schaltmatrix verwendet, wordber
dem einzelnen Teilnehmer kein festgelegtes Programm:-
paket permanent angeboten wird, sondern wortber
jeder Teilnehmer die Mdglichkeit erhalt, sich sein Pro-
grammangebot selbst auszuwahlen. D.h. er kann zwi-
schen den in der Regel beiden Polarisationen (oder
beispielsweise auch den vier Polarisationen unter ent-
sprechender Berucksichtigung der links und rechts zir-
kularpolarislerten Wellen) eines Satelliten oder
zwischen zwei (oder mehreren) Satellitenempfangsan-
tennen umschalten, um die hieriber ausgestrahiten
Programme zu empfangen.

SchiieBlich sind dariber hinaus auch zur Versor-
gung mehrerer Teilnehmer Satelliten-Signalaufbereitun-
gen nach Art von Kopfstationen bekannt geworden.

Eine derartige Kopfstation ist beispielsweise aus
der Vorvergffentlichung DE-Z ,Antennen - f(ir den Satel-
litenempfang”, Thurl/llsanker, Franzis Arbeitsbuch,
1991, Seite 83 bis 85 bekannt.

Die dort beschriebene Kopfstation umfaBt bei-
spielsweise sechs Kanalzige, die eine Programmaus-
wahl aus zwei unterschiedlichen Polarisationen bzw:
von zwei Satelliten und die Einspeisung in ein UHF-
taugliches Verteilnetz zeigt. Mit dem Eingangssammel-
feld wird die freie Beschaltung der Eingange der Kanal-
zuge in der Zwischenfrequenz-Ebene erméglicht, so
daB sechs beliebige Programme aus dem gesamten
Angebot ausgewahit werden kdnnen. Im Ausgangs-
sammelfeld werden die UHF-Kanale Zusammengefaft.
Die Einstellung der Ein- und Ausgangskanale erfolgt
durch einen Mikroprozessor. Dabei ist die Satelliten-
kompaktaufbereitung modular aufgebaut, d.h. die
Demodulatoren und Modulatoren werden als Einheiten
gefertigt, geprift und dann in das Gerat integriert.

In Abweichung zu der vorstehend erlduterten
Kopfstation sind aber grundsatzlich auch sog. .steuer-
bare Kopfstationen™ bekannt geworden, woriber die
angeschlossenen Teilnehmer tber ihren Receiver oder
ein Zusatzmodul bestimmte Programme aus dem ange-
botenen und empfangenen Programmspektrum aus-
wéhlen kdnnen.

Dazu ist eine AuBeneinheit mit einer Antenne und
in der Regel einem Konverter (einschlieBlich einer Pola-
risationsweiche) vorgesehen, worlber ein oder mehrere
Polarisationen oder die von einem oder mehreren Satel-
liten empfangenen Signale (beispielsweise Uber ein
Multifeed-Speisesystem) einer Umschatteinheit zuge-
fuhrt werden, die mit entsprechender Anzahl von Ein-
gangen und schaltbaren Ausgangen zumindest in Hohe
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der Zah! der angeschlossenen Teilnehmerzah! ausge-
stattet ist.

Andiese Ausgange werden wie bei einer Satelliten-
Zwischenfrequenz-Sternverteilung fernsteuerbare
Umsetzereinheiten mit fest eingestelitem Ausgangska-
nal angeschlossen. Jedem angeschlossenen Teilneh-
mer ist dabei ein bestimmter Ausgangskanal
zugeordnet.

Der groBte Nachteil dieser fernsteuerbaren Emp-
fangseinheiten ist aber, daB ein wirkungsvoller Schutz
der Privatsphére preisgunstig nicht realisierbar ist. D.h.
jeder Nachbar kann bei Kenntnis der Kanaltabelle des
Verteilnetzes feststellen, welches Programm vom jewei-
ligen Teilnehmer eingeschaltet ist. Es versteht sich von
selbst, daB dies hochst unerwdnscht ist, weshalb derar-
tige Anlagen in der Rege! nicht eingesetzt werden,
obwohl sie durchaus Vorteile besitzen, wie z. B. der
Erhalt der Durchschleifstruktur, Preiswirdigkeit gegen-
Uber kanalselektiver Aufbereitung und volle Programm-
vieffait. .

Zudem ist eine Gemeinschaftsantennenanlage bei-
spielsweise aus der DE 40 12 657 A1 bekannt gewor-
den. Die Anlage besitzt ein Verteilkabel, dessen
Eingang mit den Ausgéngen von Umsetzern verbunden
ist. Den Umsetzern werden von einer Antenne Trager
zugefahrt, die mit Fernsehsignalfrequenzen moduliert
sind. Jeder Umsetzer erzeugt aus einem wahlbaren die-
ser Trager einen mit dem gleichen Fernsehsignal modu-
lierten neuen Trager mit einer jeweils vorbestimmten
Frequenz. Jeder Umsetzer und seine vorbestimmte Fre-
quenz ist jeweils einem von mehreren Ausgangen des
Verteilkabels zugeordnet. Bei dem Ausgang steht ein
Fernsteuersender, der im betreffenden Umsetzer die
Wahl des von der Antenne zugefihrten Tragers steuert.
Die Anlage benétigt nur so viele Umsetzer und muf3
Uber das Verteilkabel nur so viele neue Trager mit ver-
schiedenen vorbestimmten Frequenzen Ubertragen,
wie Ausgange am Verteilkabel vorhanden sind. Trotz-
dem kénnen an jedem der Ausgange alle Fernsehsi-
gnale gew&hlt werden, mit denen die von der Antenne
zugefithrten Trager moduliert sind.

SchiieBlich ist aus der DE 93 06 499 U1 eine Schal-
tungsanordnung und eine Vorrichtung zum Betreiben
einer Antennenempfangsvorrichtung mit wenigstens
einer Empfangsantenne bekannt geworden, deren
Antennenausgangssignale jeweils mehreren Emp-
fangsteiinehmern dber eine Verteilleitung einer
Gemeinschafts-/Hausempfangsanlage zu geleitet wer-
den. Dabei ist ferner vorgesehen, daB wenigstens ein
ausgewahiter Kanal in Abh&ngigkeit eines teiinehmer-
spezifischen Wahlsignals auf die Verteilleitung schalt-
bar ist.

Demgegentber ist es Aufgabe der vorliegenden
Erfindung, eine verbesserte Satellitenempfangsanlage
mit einer steuerbaren Kopfstation zu schaffen, die auf
gunstige Weise einen Schutz der Privatsphére erlaubt.
Mit anderen Worten soll gewahrleistet werden, daB
andere angeschlossene Teilnehmer sich nicht dartber
informieren kénnen, welche Programme andere ange-
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schlossene Teilnehmer aktuell empfangen und zuge-
schaltet haben.

Die Aufgabe wird erfindungsgemaB entsprechend
der im Anspruch 1 oder im Anspruch 2 angegebenen
Merkmale gel6st.

In der vorliegenden Erfindung wird eine einfache
Methode geschaffen, mittels der ein preiswerter Schutz
der Privatsphare erméglicht wird. Dabei werden erfin-
dungsgemas alle Vorteile einer fernsteuerbaren Emp-
fangseinheit beibehalten.

Das erdindungsgemaBe Verfahren geht dabei
davon aus, daf die einzelnen Empfangskanale fur die
zugeschalteten Teilnehmer nach einem Zufallsverfah-
ren (Random) zugeordnet werden. Andere angeschlos-
sene Teilnehmer im Haus konnen dabei zwar
feststellen, welche Programme insgesamt mittels der
Empfangseinheiten empfangen werden, nicht aber, wel-
cher Teilnehmer welches Programm aktuell eingeschal-
tet hat und sieht. Bei jedem Einschalten wird dem
Teilnehmer im wahlireien Zugriff ein Kanal zugewiesen
und sein Empfangsgerat automatisch auf den entspre-
chenden Empfangskanal eingestellt oder zumindest
eine Information abgegeben, die die Einstellung ermdg-
licht. Da mit jedem Einschalten eine neue Berechtigung
vergeben werden kann, ist es fir einen anderen Teil-
nehmer praktisch nicht méglich, die Kanalzuordnung
der dbrigen Teilnehmer festzustellen.

Zudem ist es in einer bevorzugten Ausflhrungs-
form der Edfindung ferner moglich zu gewahrleisten,
daB auBer der fehlenden Zuordnung nur die selbstge-
wahite und eingestellte Kanalauswahl ein brauchbares
Bild oder einen brauchbaren Radioempfang liefert.

Die Erfindung wird nachfolgend anhand von Aus-
fohrungsbeispielen naher erldutert. Dabei zeigen im
einzelnen:
Figur 1 : einen schematischen Schaltplan einer
erfindungsgemansen Ausfihrungsform mit
einer Ansteuerung durch einen Receiver
ohne weitere Zusatzeinrichtung;

Figur 2 : eine der erfindungsgemédBen Umsetzer-
einheit vorgeschaltete Satellitenemp-
fangsanlage;

Figur 3 : ein Figur 1 entsprechendes Ausfuhrungs-
beispiel, bei welchem die Ansteuerung
mittels eines dem Receiver vorgeschalte-
ten Umsetzers (Modem) mittels eines 12C-
Busses erfolgt;

Figur 4 : ein zu Figur 1 und 3 abgewandeltes Aus-
fOhrungsbeispiel, bei welchem die
Ansteuerung mittels eines dem Receiver
vorgeschalteten und mittels einer Fernbe-
dienung bedienbaren Umsetzers erfolgt;
Figur 5 eine entsprechende Schaltungsanord-
nung mit Verteilung im VHF-UHF-

Page 265 of 646

15

20

25

30

35

40

45

50

55

Bereich, welche der in Figur 2 wiederge-
gebenen Schaltungsanordnung nachge-
schaltet ist.

Figur 2 zeigt eine der erfindungsgemaBen Umset-
zereinheit vorgeschaltete Satellitenempfangsanlage mit
einem einer Satellitenantenne zugeordneten Speisesy-
stem 3, eine diesem nachgeschaltete Polarisationswei-
che 5 sowie beispielsweise zwei Konverterschaltungen
7 (LNB, LNC etc.) in dem jeweiligen Empfangszwetg
zum Empfang der vertikalen wie horizontalen Polarisa-
tionen.

Die beiden Ausgange der beiden Zweige zum Emp-
fang der vertikalen wie horizontalen Polarisationen ste-
hen mit Eingangen 9 einer Umschalteinheit 11 in
Verbindung.

Sollen beispielsweise auch zusatzlich noch links
oder rechts zirkularpolarisierte Wellen empfangen wer-
den, so werden unter Bertcksichtigung der hierfar Gbli-
chen Eingangsschaltungen an der Umschalteinheit 11
vier Eingange 9 vorgesehen sein, namlich zum Emp-
fang einmal der vertikal, der horizontal, der links und der
rechts polarisierten Wellen. Ebenso kdnnte die Zahl der
Eingénge an der Umschalteinheit 11 zunehmen, wenn
beispielsweise Programme von verschiedenen Satelli-
ten Uber mehrere Satellitenantennen oder beispiels-
weise von einem Multifeed-Speisesystem empfangen
werden sollen.

Bei der Umschalteinheit 11 handelt es sich um eine
X:Y-Umschalteinheit, wobei X" die Zah! der Eingange
und ,Y" die Zahl der Ausgéange betrifft, die zumindest
der Zahl der angeschlossenen Teilnehmer entspricht.

An die in Figur 2 gezeigten Ausgange 13 wird die
bei einer Satelliten-Zwischenfrequenz-Sternverteilung
fernsteuerbare Umsetzereinheit 16 (fernsteuerbare
Kopfstation 16) mit fest eingestellten Ausgangskanalen
angeschlossen, wie dies anhand von Figur 1 gezeigt ist.
D.h. jeder Eingang 19 der in Figur 1 gezeigten Umset-
zereinheiten 17 ist mit der Umschalteinheit 11 geman
Figur 2 verbunden.

Die Umsetzereinheit 16 umfaBt danach also n-
Umsetzer-Module 17, die jeweils einen ersten Mischer
21 und einen zweiten Mischer 23 mit einem in der Emp-
fangsleitung 25 dazwischen angeordneten Filter 27
(SAW-Filter). Der erste bzw. zweite Mischer 21, 23 wird

jeweils Uber einen Lokaloszillator (PLL) 29 bzw. 31

angesteuert.

Die Steuerung erfolgt (ber einen Daten- oder
Steuerungsbus 32, und zwar mittels einer Steuereinheit
33, die uber einen Mikrocontroller 35, also einen Mikro-
prozessor, sowie beispielsweise eine entsprechende
Steuerschnittstelle 37 verfagt.

Den Ausgangen 39 der Umsetzermodule 17 ist ein
sog. Sammelfeld 41 nachgeschaltet, worliber die ber
die einzelnen Umsetzermodule 17 empfangenen
Signale auf eine gemeinsame Ubertragungsleitung 43
zu den einzelnen angeschlossenen Teiinehmern 45
ubertragen werden. In Figur 1 ist lediglich einer der an
einer von der Ubertragungsleitung 43 abzweigenden
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Zweigleitung 43’ angeschlossene Teilnehmer 45 mit
einem Satellitenreceiver 45 gezeigt.

Uber die oben erwahnte Steuereinheit 33 wird letzt-
lich auch der Datenaustausch zwischen den ange-
schlossenen Teilnehmern 45 und der Empfangseinheit
gemaB Figur 2 (also den Konvertern etc.) sowie die
Umsetzereinheiten 17 einschlieBlich der Umschaltein-
heit 11 u. a. auch zur Auswahl der Polarisationen
gesteuert, wobei der betreffende, dem einzelnen Teil-
nehmer 2ugeteilte Ausgangskanal dann dem Teilneh-
mer auch Obermittelt wird.

Nachfolgend wird auf die Funktionsweise naher
eingegangen. Wird davon ausgegangen, daB alle Teil-
nehmer 45 abgeschaltet sind, so kann die Funktions-
weise derart sein, daB beim Einschalten eines
Empfangers 47, also der in Figur 1 gezeigten Konverter,
tber den Mikroprozessor oder -controller 35 allen Teil-
nehmern oder zumindest dem aktuell zugeschalteten
Teilnehmer nach dem Zufalisprinzip ein bestimmter
Ausgangskanal 39, also ein bestimmtes Umsetzmodul
17 der n-Module 17 zugewiesen wird.

Wiirde beispielsweise der in Figur 1 gezeigte ange-
schlossene Teilnehmer 45 seinen Fernseher 46
zuschalten, so kénnte ihm Gber den Mikroprozessor das
Umsetzermodul 17.2 zugeordnet werden.

Dabei kénnen die Umsetzermodule 17, d.h. deren
Lokaloszillatoren, so eingestelit sein, daB die einzelnen
Module entsprechend der Bandbreite der Filter 27 die
teilnehmerseitig ausgewahiten Programme in folgende
Kanale bzw. Kanalbreiten in das Sammelfeld einspei-
sen:

Modul 17.1: 850 - 980 MHz
Modul 17.2: 990 - 1.020 MHz
Modul 17.3: | 1.030 - 1.060 MHz
u.s.w.

Modul 17.n: | 1.550 - 1.580 MHz

Wird also beispielsweise davon ausgegangen, daB
an den Eingangen 19 der Umsetzermodule 17 in der
Zwischenfrequenz (ZF)-Ebene die von den Satelliten
empfangenen Programme in einem Frequenzband von
950 MHz bis 2.050 MHz anstehen, und der erwéhnte
Teilnehmer 45 nunmehr ein Satellitenprogramm emp-
fangen will, welches in der ZF-Ebene in dem Kanal von
1.250 MHz bis 1.280 MHz ansteht, so wird der erste
Lokaloszillator 29 auf eine Frequenz von 1.743,25 MHz
und der zweite Lokaloszillator 31 auf eine Mischerfre-
quenz von 1.483,25 MHz eingestellt, so daB unter
Berucksichtigung des Filters 27 nunmehr am Ausgang
39 das so ausgewahite Programm mit der bezaglich
des Moduls 17.2 fest eingesteliten Satelliten-Zwischen-
frequenz (SatZF) von 990 bis 1.020 MHz in das Sam-
melfeld 41 eingespeist wird.
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Uber den Sateliiten-Receiver 47 vorgewahit und
damit letztlich Ober die Steuereinheit 33 gesteuert, wird
also der jeweilige Receiver nach dem Zufallsprinzip
einem stets anderen Modul zugeschaltet - im erlauter-
ten Ausfihrungsbeispiel das Umsetzermodul 17.2 - so
eingestellt, daB das receiverseitig ausgewahite Pro-
gramm in die in diesem Modul fest eingestelite Aus-
gangs-Satelliten-Zwischenfrequenz von beispielsweise
990 bis 1.020 MHz umgesetzt wird.

Schaltet sich ein nachster Teilnehmer ein, so wird
diesem ebenfalls wieder nach dem Zufallsprinzip dber
den Mikroprozessor 35 ein nachstes der n vorgesehe-
nen Umsetzermodule 17 zugeordnet.

Da gleichzeitig Uber den Mikroprozessor 35 die ent-
sprechenden Daten auch an den Receiver Gbermittelt
werden, kann Uber diesen Receiver stets nur die uber
das ihm zugeordnete Umsetzermodul 17 eingestellte
Programm empfangen werden. Rickschlasse, welche
Teilnehmer welche weiteren Programme empfangen,
d.h. eine Zuordnung, welcher Teilnehmer welches Pro-
gramm empfangt, ist nicht maglich.

Bei Satelliten-Receivern 47 (Empfangern) mit
zugeordneten Emptangerumsetzern werden also die
Lokaloszillatoren 29, 31 ber die Steuereinheit 33 auto-
matisch eingestellt und somit die Zuordnung von
gesteuertem und empfangenem Kanal hergestelit.

Unabhéngig von dem verstehend erlauterten Ran-
domverfahren muB die dem Zufallsprinzip unterlie-
gende Zuordnung der einzelnen Ubertragungskandle
an die einzelnen Teilnehmer nicht zwingend zum Zeit-
punkt des Einschaltens gestartet werden. Ein glnstiger
Zeitpunkt liegt beispielsweise dann vor, wenn alle Teil-
nehmer abgeschaltet sind. Eine Zufallsvergabe kann
aber auch stets dann durchgefiihrt werden, wenn sich
ein neuer Teilnehmer zuschaltet, wobei dann aus der
Gruppe der einzelnen Teilnehmer noch nicht zugeord-
neten Umsetzermodulen 17 entsprechend dem Zufalls-
prinzip ein nachstes Umsetzermodul 17 dem jeweils
nachsten zugeschalteten Teilnehmer zugeordnet wird.

In einer alternativen Ausfuhrungsform ist es aber
auch méglich, daB die einzelnen Teilnehmer 45 einer
festen, stets gleichbleibenden Umsetzereinheit zuge-
ordnet bleiben, beispielsweise der in Figur 1 darge-
stelite Teilnehmer 45 (Satellitenreceiver 47) stets dem
Umsetzermodul 17.2 zugeordnet ist und bleibt. In die-
sem Falle kénnten nach dem Zufalisprinzip uber die
Steuereinheit 33, d.h. den Mikroprozessor 35, gesteuert
die Lokaloszillatoren 29, 31 automatisch so angesteuert
werden, daB die Ausgangskanale nach dem Zufallsprin-
zip beispielsweise auf die vorstehend wiedergegebenen
Ausgangskanal-Breiten nicht fest eingestellt, sondern
jeweils nach dem Zufallsprinzip unterschiedlich einge-
stellt werden. Auch in diesem Falle ist es anderen ange-
schlossenen Teilnehmern nicht méglich festzustellen,
welcher Teilnehmer gegenwartig welche Programme
emptangt.

In dem geschilderten Ausflihrungsbeispiel geman
Figur 1 und 2 erfolgt keine Modulationswandlung, son-
dern lediglich eine Umsetzung der ausgewahiten Ein-
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gangskanale in einem fest definierten Ausgangskanal.
Die Orientierung aber die eingesteliten Programme wird
durch den Satelliten-Receiver 47 vorgenommen, wenn
dieser entsprechend wie in Figur 1 schematisch darge-
stellt ist, ausgerustet ist. Receiver 45 mit entsprechen-
der Ausristung konnen die Steuerung im
Zusammenspiel mit der Steuereinheit 33 ohne eine
Zusatzeinrichtung vornehmen. Neuartige Steuerungs-
systeme wie DISEQC sind hier sehr gut geeignet.

Andernfalls kommt eine Schaltung gemags Figur 3
in Befracht, bei welcher die Einstellung der Programme
beispielsweise mittels eines dem Receiver 47 vorge-
schalteten Modems 49 (Umsetzer 49) moglich ist,
wobei die Ansteuerung des Modems 49 vom Satelliten-
Receiver 47 dber einen I2C-Bus 48 erfolgen kann.

GemaB dem Ausfiihrungsbeispiel nach Figur 3 ist
vorgesehen, daf8 dabei das Modem 49 eine interne
Steuerschnittstelle 50 umfaBt, worGber tber die Leitung
43' und die Ubertragungsleitung 43 die Datenkommuni-
kation mit der in der steuerbaren Kopfstelle 16 vorgese-
henen Steuereinheit 33 erfolgt. Ferner umfaft das
Modem 49 gemaB Figur 3 einen Mikrokontroller 51, der
einen in dem Modem 51 integrierten Lokaloszillator
(PLL) 52 ansteuert, der wiederum den im Modem 50
integrierten Mischer 53 ansteuert, worlber das jeweils
ausgewahlte Programm auf die fir den Empfang des
Satellitenprogramms geeignete UHF-/VHF-Empfangs-
frequenz umgesetzt wird.

Ist der Receiver 47 nicht entsprechend wie in Figur
3 ausgestaltet, so kommt eine Ansteuerung des
erwahnten Modems 49 - wie in Figur 4 dargestellt ist -
mittels einer Fernbedienung 54 in Betracht.

Durch das jeweilige Modem 49 erfolgt also dann die
Umsetzung der Satelliten-Zwischenfrequenz auf die fir
den Fernsehempfang geeignete UHF-/VHF-Empfangs-
frequenz.

Der in Figur 4 erlauterte Umsetzer 49 umfaft im
Falle einer Fernbedienung beispielsweise noch eine
LED-Anzeige 55 und einen Infrarot-Detektor 56, wor-
uber angezeigt wird, wenn die Fernbedienung 54 akti-
viert ist.

Alternativ zu den erlduterten Ausfihrungsbeispie-
len ist es gemanB Figur 5 aber auch mdglich, daB eine
Verteilung bereits im VHF-/UHF-Bereich erfolgt.

Die in dem Ausfihrungsbeispiel gemaB Figur S
gezeigte Umsetzereinheit oder fernsteuerbare Kopfstat-
ion 16 umfaBt vier Umsetzermodule 18.1 bis 18.n, an
deren Eingangen 19 ebenfalls wieder die Satelliten-Zwi-
schenfrequenz ansteht.

Die Umsetzermodule 18 umfassen danach aber
jeweils eingangsseitig einen Tuner 65 und einen Video-
Zweig 57 sowie einen Audio-Zweig 59 zur Umsetzung
der Bild- und der Tonsignale.

Der Video-Zweig 57 und der Audio-Zweig 59 sind
ausgangsseitig mit einem Modem 61 verbunden, in wel-
chem eine Umsetzung von der Satelliten-Zwischenfre-
quenz in den VHF-/VHF-Frequenzbereich erfolgt.

Die Ausgange 39 dieser Umsetzermodule 18 kdn-
nen nunmehr so eingestellt sein, daB an den einzelnen
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Ausgangen der Module folgende Frequenzen anstehen:

Modul 18.1: | 230 - 260 MHz
Modul 18.2: | 270 - 300 MHz
Modul! 18.4: | 310 - 370 MHz
u.s.w.

Modul 18.n: | 830 - 860 MHz

Ansonsten erfolgt die Steuerung wie anhand von
Figur 3 erfautert, wonach die in den VHF-/UHF-Bereich
umgesetzten und von den einzelnen Teilnehmern aus-
gewahiten empfangenen Programme wiederum u0ber
ein Sammelfeld 41 und eine nachgeschaltete Ubertra-
gungsleitung 43 mit davon abzweigenden Zweigleitun-
gen 43’ den einzelnen Empfanger 45 gegebenenfalls
unter Zuvorschaltung eines Modems 49 Ubertragen
werden.

Bei dem Ausflihrungsbeispiel gemas Figur 5 wird
also in Abweichung zu den Ausflhrungsbeispielen
gemanB Figur 1 oder 3 und 4 eine Modulationsumwand-
lung in den VHF-/UHF-Bereich vorgenommen. Dadurch
kann die Installation unverandert bleiben, wobei auch
die Steckdosen nicht getauscht werden missen. Ein
Umsetzer beim Teilnehmer dbernimmt die Umsetzung
in einen festen Satelliten-Zwischenfrequenz-Kanal und
die Signalisierung und Modemfunktion fir die Fern-
steuerung der Empfangskanéle. Die Einstellung der
richtigen Ausgangsfrequenz wird automatisch vorge-
nommen, wobei die Lokaloszillator-Frequenz des
Umsetzers durch den Controller der Umsetzereinheit
ferngesteuert wird. Die Teilnehmerreceiver werden far
alle Programmpléatze auf die gleiche Satelliten-Fre-
quenz eingestellt. Dadurch &ndert sich an den Pro-
grammauswahlgewohnheiten der Teilnehmer nichts, die
vorprogrammierten  Programmzuordnungen  bleiben
erhalten, wobei die OSD-Einblendungen weiterhin stim-
men.
Aus den oben erlauterten Ausfihrungsbeispielen
geht hervor, daB die nachfolgend auch als Teilnehmer-
eingangsumsetzer bezeichneten Modems 49 je nach
Anwendung und Ausstattung einen Infrarotempféanger,
einen AnschluB fur einen 12C-Bus 48 und/oder eine
Empfangseinheit fur DiSEQC-Signale, eine LED-
Anzeige 55 zur Anzeige der eingesteliten Programme
bzw. fiir die Signalisierung des Empfangskanals umfas-
sen. Ein Mikroprozessor 51 dbernimmt die Synchroni-
sation des notwendigen Datentransports far die
Lokaloszillatoren 52 bei den Teilnehmereingangs-
Umsetzern 49 und die Signalisierung beim Einschalten
des Empfangers (Sat-Receiver 47) zum Starten des
nach dem Zufallsprinzip arbeitenden ,Random-Verfah-
rens” in den Haupt- oder Umsetzereinheiten, die allge-
mein auch als Kopfstation 16 bezeichnet werden. Bei
Teilnehmer-Eingangsumsetzern 49 mit Infrarotempfan-
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ger kdnnen durch Umschalten des Befehlssatzes ver-
schiedene Receivertypen bericksichtigt werden. Hier
muB speziell auf unterschiedliche Toggelfunktionen
Racksicht genommen werden. Der Befehissatz eines
solchen Empfangerumsetzers hat natarlich einen ein-
geschrénkten Befehlsvorrat.

Im Zusammenspiel insbesondere mit den erwéhn-
ten empfangerseitigen Umsetzern 49 sind Receiver 47
zu verwenden, die entsprechend ausgestattet sind.
Receiver, die mit DISEQC ausgerustet sind, kénnen
prinzipiell Umsetzer 49 steuern, wenn der Satelliten-
Receiver 47 die vollen DiISEqC-Mdglichkeiten unter-
stutzt. Bei Steuerungssystemen DiSEQC ist es z. B. vor-
gesehen, die Lokaloszillator-Frequenz der Konverter -
die in diesem Falle naturlich ebenfails mit dem DISEqC-
Steuerungssystem ausgertstet sein massen - an den
Satelliten-Empfanger 47 zu meiden und den Empfanger
47 dann automatisch entsprechend der Lokaloszillator-
Frequenz einzustellen. Bei einem Empfanger 47 mit
entsprechender Ausstattung braucht man bei Verteilung
in der ersten Satelliten-Zwischenfrequenz (1. Sat-ZF)
kein Eingangsmodem bzw. keinen Eingangsumsetzer
47, wie die in dem Ausflihrungsbeispiel anhand von
Figur 1 dargestellt ist, und hat trotzdem den vollen
Bedienungskomfort.

Ferner sind Satelliten-Empfanger 47 bekannt, die
einen Data-1/0-Eingang aufweisen. Bei entsprechender
Ausgestaltung der Software des Empfangers 47 kann
dieser Data-l/O-Eingang zur Steuerung des Umsetzers
47 bzw. der Umsetzereinheit 16 verwendet werden. Die
Notwendigkeit einer zusatzlichen Fernbedienung ent-
fallt. Der Empfanger 47 kann mit dem Umsetzer, d.h.
dem Modem 47, Daten austauschen. SchiieBllich ist
auch eine Anderung der Lokaloszillator-Frequenzeintra-
gung beim Empfanger 47 méglich. Die Einstellung der
notwendigen Frequenz beim Emptanger 47 wiirde dann
automatisch erfolgen.

Schliellich ist aber auch die Verteilung zusatzlicher
terrestischer Programme méglich. Werden beispiels-
weise UHF-Frequenzen fir Ubertragungen terresti-
scher Programme bei dem Ausfihrungsbeispiel gemaB
Figur 5 benétigt, so kann man die entsprechenden
Kanale der FM-Verteilung sperren.

Der Vollstandigkeit halber wird auch angemerkt,
daB ein gutes Bild bzw. ein guter Ton nur in den Ausfiih-
rungsbeispielen erzielbar ist, in denen ein teilnehmer-
seitiger Umsetzer 49 vorgesehen ist. Mit anderen
Worten liefert also nur die selbstgewahlte und einge-
stellte Kanalauswahl ein brauchbares Bild und einen
brauchbaren Radioempfang. Auch dadurch wird das
erfindungsgeméfie Konzept unterstiitzt, wonach andere
angeschlossene Teilnehmer nicht feststellen kdnnen,
welche Programme andere angeschlossene Teilneh-
mer gerade empfangen.

AbschlieBend wird noch angemerkt, daB es sich
bei dem vorstehend erlauterten Steuerungssystem
DiSEqC um ein an sich bekanntes Steuerungssystem
"Digital Satellite Equipment Control", also ein digitales
Satellitenempfangs-Geratesteuerungssystem, handelt.
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Patentanspriche

1. Satelliten-Empfangsanlage mit steuerbarer Kopfs-
tation mit folgenden Merkmalen:

- mit einer Umsetzereinheit (16) mit mehreren
Umsetzermodulen (17, 18),

- an den Eingangen (19) der Umsetzermodule
(17, 18) stehen die von der Satellitenemp-
fangsanlage empfangenen Programme in einer
geeigneten Frequenz-Ebene an,

- die Ausgange (39) der Umsetzermodule (17,
18) sind Uber ein Ausgangs-Sammelfeld (41)
und eine nachfolgende Leitung (43) mit mehre-
ren Teilnehmern (45) verbunden

- die Umsetzereinheit (16) umfaBt ferner eine
Steuereinheit (33) mit einem Mikrokontroller
(35) zur Ansteuerung der Lokaloszillatoren (21,
23) in den Umsetzermodulen (17) oder zur
Ansteuerung der Tuner (55) und/oder Module
(61) for die Umsetzermodule (18) im Falle einer
Modulationswandlung,

gekennzeichnet durch die folgenden weiteren
Merkmale

- die einzelnen Teilnehmer (45) erhalten spate-
stens bei Zuschaltung einen beliebigen Emp-
fangsumsetzer (17, 18) und damit dessen
Ausgangskanal (39) sowie eine Steuerungs-
moglichkeit fir diesen Empfangsumsetzer (17,
18) nach einem Zufalls-Verteilverfahren zuge-
ordnet.

2. Satelliten-Empfangsanlage mit steuerbarer Kopfs-
tation mit folgenden Merkmalen:

- mit einer Umsetzereinheit (16) mit mehreren
Umsetzermodulen (17, 18),

- an den Eingangen (19) der Umsetzermodule
(17, 18) stehen die von der Satellitenemp-
fangsanlage empfangenen Programme in einer
geeigneten Frequenz-Ebene an,

- die Ausgange (39) der Umsetzermodule (17,
18) sind Uber ein Ausgangs-Sammelfeld (41)
und eine nachfolgende Leitung (43) mit mehre-
ren Teilnehmern (45) verbunden

- die Umsetzereinheit (16) umfaBt ferner eine
Steuereinheit (33) mit einem Mikrokontroller
(35) zur Ansteuerung der Lokaloszillatoren (21,
23) in den Umsetzermodulen (17) oder zur
Ansteuerung der Tuner (55) und/oder Module
(61) far die Umsetzermodule (18) im Falle einer
Modulationswandiung, dadurch gekennzeich-
net, daB die einzelnen Teilnehmer (45) einzel-
nen Umsetzermodulen (17, 18) fest
zugeordnet sind, und daB nach dem Zufalls-
prinzip-Verfahren die Ausgangskanal-Frequen-
zen stets unterschiedlich eingestelit und die
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empfangerseitigen AnschluBgerate (46, 47,
49) hierauf abgestimmt werden.

Satelliten-Empfangsanlage nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB die Steuerein-
heit (33) den dem einzelnen Teilnehmer (45) zuge-
wiesenen Ausgangskanal (39) zur automatischen
Einstellung eines Lokaloszillators (52) und damit
eines zugehbrigen Mischers (53) beim teilnehmer-
seitigen Umsetzer (49) meldet, um am teilnehmer-
seitigen Receiver (47) oder einem
angeschlossenen Empfangsgerat (46) einen festen
Empfangskanal bzw. eine feste Empfangsfrequenz
unabhangig vom Eingangskanal- und Ausgangska-
nal (19, 39) der Umsetzermodule (17, 18) der
Umsetzeinheit (16) einzustellen.

Satelliten-Empfangsaniage nach einem der
Anspriche 1 bis 3, dadurch gekennzeichnet, daB
die Steuerung durch die Empfanger (45) initialisiert
und der Ablauf der Steuerung mittels der in der
Umsetzereinheit (16) integrierten Steuereinheit
(33) erfolgt.

Satelliten-Empfangsanlage nach einem der
Anspriche 1 bis 4, dadurch gekennzeichnet, dai
den Emptangern ein Teilnehmer-Eingangsumset-
zer (49) mit einem Mischer (53) und einem Lokalos-
zillator (52) vorgeschaltet ist, der Gber einen Mikro-
Kontroller (51) angesteuert wird.

Satelliten-Empfangsanlage nach Anspruch 5,
dadurch gekennzeichnet, daB der Mikro-Kontrol-
ler (51) in dem Teilnehmer-Eingangsumsetzer (49)
uber den Satelliten-Receiver (47) angesteuert wird.

Satelliten-Empfangsantage nach Anspruch 5 oder
6, dadurch gekennzeichnet, daf die Ansteuerung
des Mikro-Kontrollers (51) Uber den Satelliten-
Receiver (47) iiber einen |12C-Bus (48) durchgefiihrt
wird.

Satelliten-Empfangsanlage nach einem der
Anspriche 5 bis 7, dadurch gekennzeichnet, daB
die Steuerung des Teilnehmer-Eingangsumsetzers
(49) mittels einer Fernbedienung, insbesondere
einer Infrarot-Fernbedienung (54) durchgefihrt
wird.

Satelliten-Empfangsanlage nach einem der
Anspriche 1 bis 6, dadurch gekennzeichnet, daB
die Ansteuerung der in der Umsetzereinheit (16)
vorgesehenen Steuereinheit (33), d.h. insbeson-
dere des darin integrierten Mikro-Kontrollers (35)
direlt Uber den teilnehmerseitig installierten Satelli-
ten-Receiver (47) durchgefihrt wird, insbesondere
mittels eines Steuerungssystems DIiSEQC oder
dergleichen.
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Defective images within this document are accurate representations of the original
documeuts submitted by the appllcaut

Defects in the images include but are not limited to the items checked: |
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BLACK BORDERS
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"OTHER: .

IMAGES ARE BEST AVAILABLE COPY. |

As rescanning these-documents will not correct the image
problems checked, please do not report these problems to the
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UNITED STATES PATENT AND TRADEMARK OFFICE PTOL-2077 (8/06)

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Requester's Name and Address: RF Magic
10182 Telesis Court, Suite 400
San Diego, CA 92121

Control Number:90008389
Patent Number: 7130576 Request Receipt Date: 122006 Date Mailed: 011007

NOTICE OF FAILURE TO COMPLY WITH EX PARTE REEXAMINATION REQUEST FILING REQUIREMENTS (37 CFR 1.510(c))

The Central Reexamination Unit (CRU) in the United States Patent and Trademark Office (USPTO) has received a request for ex parte
reexamination. The request cannot be processed, because the below-identified filing date requirements for an ex parte reexamination
request have not been satisfied. If a fully compliant response is not received within _30 days of the mailing date of this notice, the
request will be treated as a prior art citation under 37 CFR 1.501 or closed from public view, at the Office's option. A filing date will
NOT be assigned to the request until the deficiencies noted below are corrected (37 CFR 1.510(d)):

The following items required by 37 CFR 1.510(a) and (b) are missing:

[J 1. The ex parte s reexamination filing fee under 37 CFR 1.20(c)(1) — see attached Form PTO-2057.

[J 2. An identification of the patent by its patent number, and of every claim of the patent for which reexamination is requested.
[ 3. A citation of the patents and printed publications that are presented to raise a substantial new question of patentability.

(X 4. A statement pointing out each substantial new question of patentability based on the cited patents & printed publications, and a detailed
explanation of the pertinency and manner of applying the patents & printed publications to every claim for which reexamination is requested.

(1 5. A legible copy of every patent or printed publication (other than U.S. patents or U.S. patent publications) relied upon or referred to
in (3) and (4) above, accompanied by an English language translation of all the necessary and pertinent parts of any non-English
language document. ‘ :

[J 6. Alegible copy of the entire patent including the front face, drawings, and specification/claims (in double column format) for which
reexamination is requested, and a legible copy of any disclaimer, certificate of correction, or reexamination certificate issued in the
patent. All copies must have each page plainly written on only one side of a sheet of paper.

[ 7. A certification by the third party requester that a copy of the request has been served in its entirety on the patent owner at the
address provided for in 37 CFR 1.33(c). The name and address of the party served must be indicated. If service was not possible, a
duplicate copy of the request must be supplied to the Office.

{7 8. Other:

(O Explanation of above item(s): See Attachment.

Any written correspondence in response to this notice must include a submission pursuant to the attached instructions. The
instructions for a detailed explanation for an ex parte reexamination request differ from those for an inter partes
reexamination request. Any written correspondence in response to this notice should be mailed to the Central Reexamination Unit
(CRU), ATTN: "Box Ex Parte Reexam" at the USPTO address indicated at the top of this notice. Any “replacement documents” may be
facsimile transmitted to the CRU at the FAX number indicated below. A REPLACEMENT STATEMENT AND EXPLANATION UNDER
37 CFR 1.510(b)(1) and (2) MAY NOT BE FACSIMILE TRANSMITTED.

E€gal Instruments Examiner, Central Reexamination Unit
(571) 272- 6274 ; FAX No. (571) 273-9900

cc: Patent Owner's Name and Address: Michhael W. Landry
5098 Seachese Street
San Diego, CA 92130
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Instructions to PTOL 2077 Notice of Failure to Comply 2

INSTRUCTIONS TO NOTICE OF FAILURE TO COMPLY WITH EX PARTE REEXAMINATION REQUEST FILING
REQUIREMENTS (37 CFR 1.510(c))

HOW TO REPLY TO THIS NOTICE

Any written correspondence in response to this notice must include either a replacement document, or, if item #4 is checked and/or
it is otherwise specifically required by the Office, a paper containing a replacement statement and explanation under 37 CFR
1.510(b)(1) and (2) that either replaces the originally-filed statement and explanation or provides a previously missing statement and
explanation. A replacement document either replaces an originally-filed document, or provides a previously missing document, that
contains part(s) of the request other than the statement and explanation as set forth in 37 CFR 1.510(b)(1) and (2). For example, a
replacement to the originally-filed listing of cited patents and printed publications, PTO/SB/08 (formerly designated as PTO-1449) or its
equivalent, is a replacement document.

If a paper containing a replacement statement and explanation, or a replacement document (other than a replacement certificate of
service), is submitted by a third party requester, it must be accompanied by a certification that a copy of the replacement
statement and explanation under 37 CFR 1.510(b)(1) and (2), or that a copy of the replacement document, has been served in
its entirety on the patent owner at the address provided for in 37 CFR 1.33(c). The name and address of the party served must be
indicated. If service was not possible, a duplicate copy of the replacement statement and explanation (or replacement document) must
be supplied to the Office.

REPLACEMENT STATEMENT AND EXPLANATION UNDER 37 CER 1.510(b){1) and (2) (ITEM #4 |S CHECKED)

The statement and explanation under 37 CFR 1.510(b)(1) and (2) (see item #4) must discuss EVERY patent or printed publication
cited in the information disclosure statement in at least one proposed rejection or statement identifying a substantial new question
of patentability (SNQ), AND in a corresponding detailed explanation (see the below discussion). Furthermore, EVERY claim for which
reexamination is requested must be discussed in at least one proposed rejection or statement identifying an SNQ and in the
corresponding detailed explanation. If item #4 is missing or incomplete, a paper containing a replacement statement and
explanation under 37 CFR 1.510(b)(1) and (2) is required.

A paper containing a replacement statement and explanation under 37 CFR 1.510(b)(1) and (2) may NOT be facsimile
transmitted. It must be received by first class mail or by USPS Express Mail.

If an originally-filed information disclosure statement cites patents or printed publications that are NOT discussed in at least
one proposed rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the originally-filed request,
the requester must file either (a) a replacement document, i.e., a replacement PTO/SB/08 (former PTO-1449) or its equivalent,
listing ONLY those patents and printed publications that are so discussed, or (b) a paper containing a replacement statement and
explanation under 37 CFR 1.510(b)(1) and (2). If the first option is chosen, the replacement PTO/SB/08 or its equivalent should
include a cover letter expressly withdrawing from the request any previously cited references that are being omitted by the replacement
PTO/SB/08 or its equivalent. The requester may, if desired, file both a replacement PTO/SB/08 or its equivalent and a paper containing
a replacement statement and explanation, if the replacement statement and explanation discusses EVERY patent or printed
publication, cited in the replacement PTO/SB/08 or its equivalent, in at least one proposed rejection or statement identifying an SNQ
and in the corresponding detailed explanation.

Requester is NOT required to, and should not, additionally file a replacement copy of any exhibits, references, etc., or other
replacement parts of the request (i.e., replacement documents) if a defect requiring a replacement document is not specifically
identified by this notice.

Examples of When a Replacement Statement and Explanation under 37 CFR 1.510(b)(1) and (2) Is Required:

1. The originally-filed request fails to discuss EVERY patent or printed publication cited in the originally-filed information disclosure
statement in at least one proposed rejection or statement identifying an SNQ and in the corresponding detailed explanation, and the
requester does not wish to file a replacement PTO/SB/08 (formerly designated as PTO-1449) or its equivalent listing ONLY those
patents and printed publications that are so discussed. )

2. The originally-filed request discusses every patent or printed publication cited in the information disclosure statement in at least one
proposed rejection or statement identifying an SNQ, but fails to discuss EVERY patent or printed publication cited in the
information disclosure statement in a detailed explanation that corresponds to the proposed rejection or statement
identifying an SNQ.

3. The originally-filed request fails to discuss EVERY CLAIM for which reexamination is requested in at least one proposed rejection or
statement identifying an SNQ, and in the corresponding detailed explanation.

Page 310 of 646



Instructions to PTOL 2077 Notice of Failure to Comply 3

Examples of Proposed Rejections and Statements ldentifying a Substantial New Question of Patentability (SNQ)

Proposed rejections

Claims 1-3 are obvious over reference A in view of reference B.
Claims 4-6 are obvious over reference A in view of references B and C.
Claims 7-10 are obvious over reference Q in view of reference R.

Statements identifying a substantial new question of patentability

A substantial new question of patentability as to claims 1-3 is raised by reference A in view of reference B.
A substantial new question of patentability as to claims 4-6 is raised by reference A in view of references B and C.
A substantial new question of patentability as to claims 7-10 is raised by reference Q in view of reference R.

A proposed rejection or statement identifying an SNQ must be repeated with any rep/acement detailed explanation that
corresponds to the proposed rejection or statement identifying an SNQ, in any paper containing a replacement statement and
explanation under 37 CFR 1.510(b)(1) and (2).

In addition, the requester should include an explanation of how the SNQ is raised.

1. Assume that claim 1 of the patent recites, as one of the limitations, widget W. Requester would state that the XYZ reference, cited
in the information disclosure statement, contains a teaching of widget W as recited in claim 1, and that this teaching was not present
during the prior examination of the patent under reexamination (i.e., the teaching is “new”). Requester would also state that he believes
that a reasonable examiner would consider this teaching important in determining whether or not the claims are patentable. For this
reason, requester would state that this teaching by the XYZ reference raises a substantial new question of patentability (SNQ) with
respect to at least claim 1 of the patent. Similarly, if dependent claim 6 adds widget H, the requester would state that the ABC
reference, cited in the information disclosure statement, contains a teaching of widget H as recited in claim 6, that this teaching was not
present during the prior concluded examination of the patent, that a reasonable examiner would consider this teaching important in
determining whether or not the claims are patentable, and that this teaching raises an SNQ with respect to dependent claim 6 of the
patent.

2. Assume that claim 1 of the patent recites, as one of its limitations, limitation W. Assume either that reference XYZ was applied in a
rejection during the prior examination of the patent, or that the teachings of reference XYZ are purely cumulative to a reference cited in
a rejection during the prior examination of the patent. Assume further that reference ABC teaches that limitation W would have been
either inherent given the teachings of reference XYZ, or would have been obvious in view of the combination of XYZ and ABC.
Reference ABC was cited in an information disclosure statement but was never discussed or applied in a rejection in combination
with the XYZ reference during the prior examination of the patent under reexamination. Requester would state that reference XYZ
was present during the prior examination of the patent under reexamination because it was applied in a rejection during the prosecution
of the patent, and that reference ABC was cited in an information disclosure statement but never applied in a rejection (or never
discussed), in combination with the XYZ reference during the prior examination of the patent under reexamination Requester would
then state (1) that the combination of the XYZ reference and the ABC reference, both of which are cited in the information disclosure
statement, contains a teaching of limitation W as recited in claim 1, (2) that this teaching provided by the combination of the XYZ and
ABC references was not present during the prior examination of the patent under reexamination, (3) that a reasonable examiner would
consider this teaching important in determining whether or not the claims are patentable, and (4) that this teaching raises an SNQ with
respect to claim 1 of the patent.

Example of a Detailed Explanation

Assume, for example, that a requester believes that the XYZ reference, alone, anticipates claims 1-5. The requester would expressly
propose a rejection of claims 1-5 under 35 USC 102(b) as being anticipated by the XYZ reference. In a claim chart, the requester
would then show how each limitation of claims 1-5 is anticipated by the XYZ reference. If the requester believes that the XYZ
reference, in view of the ABC reference, renders obvious claims 6-10, the requester would expressly propose a rejection of claims 6-10
under 35 USC 103 as being obvious over the XYZ reference in view of the ABC reference. In a claim chart, the requester would then
show which limitations of claims 6-10 are taught by the XYZ reference, and which limitations of claims 6-10 are taught by the ABC
reference. The requester should quote each pertinent teaching in the prior art reference, referencing each quote by page, column and
line number, and any relevant figure numbers.

A patent owner, when filing a request for reexamination in an ex parte reexamination proceeding, may satisfy the requirement under
37 CFR 1.510(b) for supplying a detailed explanation by comparing, limitation-by-limitation, the claim(s) under reexamination with the
teachings of each reference cited in the information disclosure statement and in the statement pointing out an SNQ. Each limitation of
the claim(s) must be separately discussed. For each claim limitation, the patent owner must do one of the following: (a) show how at
least one reference teaches or suggests the limitation, (b) admit that the limitation is “old”, or (c) state that the limitation is believed to be
missing from the reference. In a claim chart, the patent owner should quote each pertinent teaching in the prior art reference,
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Instructions to PTOL 2077 Notice of Failure to Comply 4
referencing each quote by page, column and line number, and any relevant figure numbers. Proposed applications of the cited
references and/or proposed combinations of the cited references should separately identified. The patent owner is not required to

expressly propose a rejection of the claim(s) or provide a statement of why the claim(s) under reexamination would have been obvious
. over a proposed reference combination.

REPLACEMENT DOCUMENTS

If the originally-filed PTO/SB/08 (former PTO-1449) or its equivalent lists patents or printed publications that are NOT
discussed in at least one proposed rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the
originally-filed request, the requester may file a paper containing a replacement PTO/SB/08 (former PTO-1449) or its equivalent
listing ONLY those patents and printed publications that are so discussed. The replacement PTO/SB/08 or its equivalent should
include a cover letter expressly withdrawing from the request any formerly cited references that are now being omitted by the

- replacement PTO/SB/08 or its equivalent. Similarly, if any patent or printed publication discussed in at least one proposed
rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the originally-filed request is not listed
in the originally-filed PTO/SB/08 (former PTO-1449) or its equivalent, the requester must file a replacement PTO/SB/08 (former
PTO-1449) or its equivalent listing all of the patents and printed publications, including the previously omitted reference(s), and provide
copies of the missing references if copies were not provided with the originally-filed request

If a copy of a patent, printed publication, or an English-language translation of a patent or printed publication, that is cited in the
PTO/SB/08 (former PTO-1449) or its equivalent, is illegible, missing, or incomplete (i.e., it does not contain all of the pages indicated in
the PTO/SB/08 (former PTO-1449) or its equivalent), a replacement copy of the patent or printed publication is required.

If a copy of any disclaimer, certificate of correction, or reexamination certificate issued in the patent, or a copy of the entire patent for
which reexamination is requested as described in item #6, is missing, or if the copy that was received by the Office was illegible or
incomplete, a replacement document (i.e., a replacement copy of the disclaimer, certificate of correction, reexamination certificate, or
entire patent under reexamination as described in item #6) is required.

If the requester fails to correctly identify the patent number or the claims for which reexamination is requested on the transmittal form for
the request (PTO/SB/57, or an equivalent) as described in item #2, and the patent number and the claims for which reexamination is
requested are correctly identified in the originally-filed request, a replacement transmittal form is required.

If a certificate of service on the patent owner, as described in item #7, is missing, or if the certificate of service received by the Office is
inaccurate or incomplete, a replacement certificate of service is required.

Replacement documents may be facsimile transmitted. A paper containing a replacement statement and explanation may NOT be
facsimile transmitted.
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ATTACHMENT TO PTOL-2077

The Request for Ex Parte Reexamination filed on 12/20/2006 does not comply
with the filing requirement of an ex parte reexamination proceeding under 37
CFR 1.510(b)(2).

Specifically the request does not include a detailed explanation of how each of
the references listed below applies to every claim of U.S. Patent No.7,130,576
for which reexamination was requested (claims 1-23).

United States Patents

4,953,184 (Simone)
6,437,837 (Seo)

Foreign Documents

EP 0912059

Non Patent Literature

A Single Chip Universal Digital Satellite Receiver (Kwentus, et al.) |

The Information Disclosure Statement (IDS) accompanying the request for
reexamination lists the above references, which are not explained as required by
the regulation. However, the other references for example US Patent No.
5,278,837 to Kelley are explained in a manner that complies with 37 CFR
1.510(b)(2). The regulation requires that there be an explanation of the
pertinency and manner of applying the cited prior art to every claim for which
reexamination is requested. All documents listed on the IDS are cited prior art.
Therefore, the IDS co-mingles a document relied upon to establish a substantial
new question of patentability with documents that are not relied upon to establish
a substantial new question of patentability.

Accordingly, in accordance with 37 CFR 1.510(c), 71 Fed. Reg. 9260, February
23, 2006 (effective March 27, 2006), a filing date for the reexamination request
will not be granted at this time. Patent owner may either submit an explanation
of the pertinency and manner of applying the cited prior art in accordance with 37
CFR 1.510(b)(2), or withdraw-the citation of the additionally cited documents and
replace the listing of prior art documents with a listing confined to the documents
for which the above described discussion required by 37 CFR 1. 510(b)(2) has
been provided.

.Any response to this Notice should be directed to:
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By Mail:

By hand:

Mail Stop “Ex Parte Reexam”
Attn: Central Reexamination Unit
Commissioner for Patents

P. O. Box 1450

Alexandria VA 22313-1450

Customer Service Window

Attn: Central Reexamination Unit
Randolph Building, Lobby Level
401 Dulany Street

Alexandria, VA 22314
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UNITED STATES PAaTENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
OV

WwWw.uspto
0 A R CONFIRMATION NO. 3367
Bib Data Sheet :
FILING OR 371(c)
SERIAL NUMBER DATE CLASS GROUP ART UNIT DAOTgr(()gTNEZ{)
90/008, 389 02/06/2007 455 3992 05JM-127751
RULE
APPLICANTS

7130576, Residence Not Provided;

Entropic Communications Inc.(OWNER), San Diego, CA;
RF Magic(3RD PTY REQ), San Diego, CA;

Daniel N. Yannuzzi, San Diego, CA

e & CONTlNUlNG DATA ARRAARKRAKXARRRAk AhhkAkkhkkhkd

This application is a REX of 10/289,011 11/06/2002 PAT 7,130,576
which claims benefit of 60/345,965 11/07/2001

and claims benefit of 60/333,722 11/27/2001

and claims benefit of 60/358,817 02/22/2002

Takad FOREIGN APPLICATIONS KARKARKkkdhhhhkhkkkk

Foreign Priority claimed D yes D no

35 USC 119 (a-d) conditions (] yes L no L Met after STATEOR | SHEETS gf:lﬁnlé 'NDEEIE\:‘:WDSENT
met Allowance COUNTRY | DRAWING 23 3

\Verified and

Acknowledged Examiner's Signature Initials

ADDRESS

24244

TITLE

SIGNAL SELECTOR AND COMBINER FOR BROADBAND CONTENT DISTRIBUTION
e —— ey |

U Al Fees
U 1.16 Fees ( Filing )

FILING FEE |FEES: Authority has been given in Paper U 1.17 Fees ( Processing Ext. of
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT  |itime )
2520 No. for following: O 118 Fees (1ssue )
U other
U Credit
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Application Number

Application/Control No.

Applicant(s)/Patent under
Reexamination

90/008,389 7130576
Examiner Art Unit
3992

U.S. Patent and Trademark Office
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Index of Claims

Application/Control No.

Applicant(s)/Patent under
Reexamination

90/008,389 7130576
Examiner Art Unit
3992
. (Through numeral)
v | Rejected - Cancelled N Non-Elected Appeal
=| Allowed + Restricted 1| Interference Objected
Claim Date Claim Date Claim Date

s | 2 5| £ ®| £
£l D € [ @ €| D

“16 “1o 16
1 51 101
2 52 102
3 53 103
4 54 104
5 55 105
6 56 106
7 57 107
8 58 108
9 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 117
18 68 118
19 69 119
20 70 120
21 71 121
22 72 122
23 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 129
30 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 90 140
41 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 97 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office
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e . Application/Control No. Applicant(s)/Patent under
Issue Classification 90/008,389 Reexamination
7130576
T
3992
ISSUE CLASSIFICATION
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
455 003.020 / /
CROSS REFERENCES _ p p
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
/ /
/ /
/ /
/ /
/ /

Total Claims Allowed:
(Assistant Examiner)  (Date)

0.G. 0.G.
(Primary Examiner) (Date) Print Claim(s) Print Fig.
(Legal Instruments Examiner) (Date) .
|:| Claims renumbered in the same order as presented by applicant | [[] CPA JT1.D. [1R.1.47
T | £ T | £ T | 2 T | £ T | £ 5| £ s | £
£ 2 c = £ 2 S o2 £ 2 = = £ | 2
“ 1o “ 1o “106 “10 “ 16 “ 10 “ 1o
1 31 61 91 121 151 181
2 32 62 92 122 162 182
3 33 63 93 123 163 183
4 34 64 ~94 124 154 184
5 35 65 95 125 155 185
6 36 66 96 126 156 186
7 37 67 97 127 157 187
8 38 68 98 128 168 188
9 39 69 99 129 159 189
10 40 70 100 130 160 190
11 41 71 | 101 131 161 191
12 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
15 45 75 105 135 165 195
16 46 76 106 136 166 196
17 47 77 107 137 167 197
18 48 78 108 138 168 198
19 49 79 109 139 169 199
20 50 80 110 140 170 200
21 51 81 111 141 171 201
22 52 82 112 142 172 202
23 53 - | 83 113 143 173 203
24 54 84 114 144 174 204
25 55 85 115 145 175 205
26 56 86 116 146 176 206
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28 58 88 118 148 178 208
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30 60 90 120 150 180 210
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SHEPPARD, MULLIN, RICHTER & HAMPTON LLP
12275 El Camino Real, Suite 200
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| LITIGATION REVIEW []
(examiner initials) (date)

Case Name

Director Initials

COPENDING OFFICE PROCEEDINGS

TYPE OF PROCEEDING
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U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P:g]\gl\odeSSIONER FOR PATENTS

1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

REEXAM CONTROL NUMBER FILING OR 371 (c) DATE PATENT NUMBER

90/008,389 02/06/2007 7130576

CONFIRMATION NO. 3367

00 0 0 T

*0OC000000022455999*

Daniel N. Yannuzzi

SHEPPARD, MULLIN, RICHTER & HAMPTON LLP
12275 El Camino Real, Suite 200

San Diego, CA 92130-2006

Date Mailed: 02/12/2007

NOTICE OF REEXAMINATION REQUEST FILING DATE
(Third Party Requester)

Requester is hereby notified that the filing date of the request for reexamination is 02/06/2007, the date the
required fee of $2,520 was received.

A decision on the request for reexamination will be mailed within three months from the filing date of the request
for reexamination. (See 37 CFR 1.515(a)).

A copy of the Notice is being sent to the person identified by the requester as the patent owner. Further patent
owner correspondence will be the latest attorney or agent of record in the patent file. (See 37 CFR 1.33). Any
paper filed should include a reference to the present request for reexamination (by Reexamination Control
Number).

cc: Patent Owner

24244

MICHAEL W LANDRY
5098 SEACHASE STREET
SAN DIEGO, CA 92130

Qoaer M Weicald

fice of Patent Legal Adminisfration
entral Reexamination Unit 571-272-7705

PART 3 - OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: gg}\gAI’SSIONER FOR PATENTS

oS X

Alexandria, Virginia 22313-1450
WWW.uspto.gov

REEXAM CONTROL NUMBER FILING OR 371 (c) DATE PATENT NUMBER

90/008,389 02/06/2007 7130576

CONFIRMATION NO. 3367
24244 REEXAM ASSIGNMENT NOTICE

MICHAEL W LANDRY L0 A G A
g%gh? SI%%%F"P&%EQ;TCFET *0C000000022456000*

Date Mailed: 02/12/2007

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

cc: Third Party Requester(if any)

Daniel N. Yannuzzi

SHEPPARD, MULLIN, RICHTER & HAMPTON LLP
12275 El Camino Real, Suite 200

San Diego, CA 92130-2006

(own 20/ /

ffice of Patent Legal Administration
“Central Reexamination Unit 571-272-7705

PART 3 - OFFICE COPY
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SHEPPARD MULLIN

12275 €l Camino Real | Suite 200 | San Diego, CA 92130-2006

71338 858-720-8900 office | 858-509-3691 fax | www.sheppardmullin.com

L

02/06/ 07 Writer's Direct Line: 858-720-8924
dyannuzzi@sheppardmullin.com

February 6, 2007
Our File Number: 05JM-127751

Mail Stop: Ex Parte Reexamination
Commissioner for Patents

PO Box 1450

Alexandria, VA 222313-1450

Re:  Reexamination Control No. 90/008,389
U.S. Patent No. 7,130,576, Issued: October 31, 2006
(issued from Appl. No. 10/289,011)
For:  Signal Selector And Combiner For Broadband Content
Distribution
Inventors: Gurantz, et al.
Our Ref: 05JM-127751

Sir:

Transmitted herewith for appropriate action are the following documents:

Cover Letter accompanying Revised Information Disclosure Statement and Clarifying Remarks;
Replacement Statement for the Request for Reexamination of U.S. Patent No. 7,130,576;

Form PTO/SB/08a listing nine cited U.S. references and two cited non-US references;

Form PTO/SB/08b listing five cited non-patent literature documents;

Certificate of Mailing by "Express Mail " (37 CFR 1.10) to the USPTO, Commissioner of
Patents;

Certificate of Service by "Express Mail" to Michael Landry; and
One (1) return postcard.

It is respectfully requested that the attached postcard be stamped with the date of filing of these
documents, and that it be returned to our us.
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SHEPPARD MULLIN RICHTER & HAMPTON LLP

Commissioner for Patents
February 6, 2007
Page 2

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19- L8’5”

Res ectﬁally subr/nitted,'

Reglstratlon No. 36,727

for SHEPPARD, MULLIN, RICHTER & HAMPTON LLp

W02-WEST:6DNY 1\00187305.1
Enclosures
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CERTIFICATE OF MAILING BY "EXPRESS MAIL" (37 CFR 1.10) Docket No.

Applicant(s): 05JM-127751
Application No. Filing Date Examiner Customer No. | Group Art Unit
90/008389 12/20/06 James R. MATTHEWS 30764 TBD

Invention: SIGNAL SELECTOR AND COMBINER FOR BROADBAND CONTENT DISTRIBUTION

I hereby certify that the following correspondence:

Letter Transmittal;Cover Letter accompanying Revised Information Disclosure Statement and Clarifying Remarks;
Replacement Statement for the Request for Reexamination of U.S. Patent No. 7,130,576; Form PTO/SB/08a ;Form
PTO/SB/08b; Certificate of Service to Michael Landry (1 pg.); Return Receipt Postcard

(Identify type of correspondence)
is being deposited with the United States Postal Service "Express Mail Post Office to Addressee” service under 37
CFR 1.10in an eﬁvelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
Mail Stop: Ex Parte Rexam

February 6, 2007
(Date)

Lisa E. Jambeau

(Typed or Printed Name of Person Mgiling Correspondence)

7 (Signature of Pe;s;)y/Vailing Correspondence)
EV 818035656

("Express Mail” Mailing Label Number)

Note: Each paper must have its own certificate of mailing.

POBA/REVO3
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In re Patent of Gurantz, et al.

In re REQUEST FOR REEXAMINATION
of

U.S. Patent No. 7,130,576

Patent Date: October 31, 2006 Atty. Dkt. No. 05JM-127751

Control No. 90/008,389

For:  SIGNAL SELECTOR AND COMBINER
FOR BROADBAND CONTENT
DISTRIBUTION

vvvvvvvvvvv

Mail Stop: Ex Parte Reexamination
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

COVER LETTER ACCOMPANYING REVISED INFORMATION DISCLOSURE
STATEMENT AND CLARIFYING REMARKS

This cover letter and these remarks relate to the above-captioned Request for Ex Parte
Reexamination (the “Original Request™), originally filed on behalf of Requester, R. F. Magic,
Inc. On January 10, 2007, the Central Reexamination Unit mailed a Notice Of Failure To
Comply With Ex Parte Reexamination Request Filing Requirements (the “Notice”). In response
to this Notice, Requester, by its undersigned attorney, hereby submits this cover letter with the
following remarks, a new Information Disclosure Statement on form PTO/SB/08, and a
Replacement Statement for the Original Request, including an updated statement and explanation

(the “Replacement Statement™).

WO02-WEST:6DNY 1\00162155.1
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Requestor hereby expressly withdraws from the request any previously cited references
that are being omitted from the replacement PTO/SB/0S. Requestor submits that this Cover

Letter and Remarks along with the accompanying documents fully address the Notice.
REMARKS
1. References Identified in PTOL-2077

The Attachment to PTOL-2077 accompanying the Notice states that the Original Request
does not comply with the requirements set forth in 37 C.F.R. § 1.510(b)(2) because the Original
Request does not include a detailed explanation of how each of the references 1s applied.
Particularly, the notice states that a detailed explanation is absent for four of the references listed

on the IDS. The references noted are:

United States Patents

4,953,184 (Simone)

6,437,837 (Seo)

Foreign Documents

EP 0912059

Non Patent Literature

A Single Chip Universal Digital Satellite Receiver With 480-Mhz IF Input (Kwentus, et. al.)

For the reasons set forth below, and based on the new Information Disclosure Statement
submitted herewith, Requester respectfully submits that all noted non-compliance items are
hereby cured or sufficiently addressed to render them moot. Requestor addresses each reference

individually.
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a. References Removed From IDS

United States Patent No. 4,953,1 84, to Simone, was mnadvertently added to the
Information Disclosure Statement. The new Information Disclosure Statement accompanying
this response on form PTO/SB/08 does not include the ‘184 Simone patent. Requester hereby
expressly withdraws United States Patent No. 4,953,184, to Simone, from the Request.
Requester notes that a high-level discussion of the Simone patent remains in the Replacement
Statement. This discussion provides background and historical perspective to technologies
relating to A/D conversion and digital filtering. A telephone conference with Examiner Patricia
Volpe was held on January 31, 2007. Examiner Volpe confirmed that it would be appropriate to
leave this discussion of the Simone patent in the document, while removing citation of the
Simone patent from the IDS, as the Simone patent is withdrawn from consideration. The

undersigned wishes to thank Examiner Volpe for her time.

EP 0912059 was not listed on the original information disclosure statement filed by
Requester. It is unclear how this document was raised by the Office as being listed on the
original Information Disclosure Statement. Nonetheless, the new Information Disclosure
Statement accompanying this response does not include EP 0912059. Although this reference
was not believed to be included in the original IDS, out of an abundance of caution, Requester
hereby expressly withdraws EP 0912059 from the Request. A telephone conference with
Examiner Matthew was held on J anuary 19, 2007 to confirm that this action would be sufficient

to address this reference. The undersigned wishes to thank Examiner Matthew for his time.
b. References Properly Addressed in Original Request

As detailed below, the following two references were properly addressed in the Original
Request. This was confirmed with Examiner Volpe in the January 31, 2007 telephone

conference. The undersigned again wishes to thank Examiner Volpe for her time.

United States Patent No. 6,437,837, to Seo was properly addressed in the Original

Request. The Original Request does include a detailed explanation of the pertinency and manner
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of applying the Seo ‘837 patent to claim 10. In particular, a detailed explanation of how the Seo
‘837 patent is applied to Claim 10 can be found at pages 60 and 94 of the Original Request, and

can be found at the same pages in the Replacement Statement.

A Single Chip Universal Digital Satellite Receiver With 480-Mhz IF Input was
properly addressed. The Original Request does include a detailed explanation of the pertinency
and manner of applying the paper “A Single Chip Universal Digital Satellite Receiver With 480-
Mhz IF Input” to the claims. This paper is identified by its full title and then given a shorthand
designation as the “Broadcom Paper.” This appears in the Table of Exhibits at page 5 and in the
list of references at page 9. A detailed explanation of how this reference is applied to Claim 3
can be found at pages 55 and 89 of the Original Request. A detailed explanation of how this
reference is applied to Claim 15 can be found at page 95 of the Original Request. These

explanations can also be found at the same pages in the Replacement Statement.
2. The Replacement Statement

Although a Replacement Statement is not required to correct the deficiencies noted in the
PTOL-2077, an updated Replacement Statement is submitted herewith to correct typographical
errors. Particularly, in the discussion of Claim 15 at page 95, the Original Request inadvertently
referenced Claim 10 instead of Claim 15 in two instances. These are replaced with proper
reference to Claim 15 in the Replacement Statement. Also, at page 55 the Original Request
inadvertently reference the “Broadcom Paper” as the “Broadcom Satellite Receiver Reference.”
This too is corrected in the Replacement Statement. Finally, the Control Number was added to
the cover page in the Replacement Statement. The correction of these two typographical errors
and the addition of the Control Number are the only changes made by the Replacement

Statement.

It was confirmed with Examiner Volpe that copies of the attachments and exhibits do not
need to be resubmitted with the Replacement Statement. As such, these are not being refiled

herewith.
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CONCLUSION

Requester has addressed each of the items raised by the Attachment to PTOL-2077.
Specifically, a new IDS on form PTO/SB/08 is submitted without U.S. 4,953,184 or EP
0912059, and a statement made that these are expressly withdrawn. The other two references,
U.S. 6,437,837, and the paper “A Single Chip Universal Digital Satellite Receiver With 480-Mhz
IF Input” were properly addressed in the Original Request and remain in the Replacement
Statement. Requester has pointed the Office to locations in the Original Request and
Replacement Statement where these references are addressed. Requestor submits that it has
fully complied with all filing requirements for an ex parte reexamination proceeding under 37
C.F.R. § 1.510(a) and (b) and respectfully requests that its request for ex parte reexamination be

accepted as complete and given a filing date.

Respectfully Submitted,

DATED: February é , 2007
SHEPPARD M CHTER & HAMPTON LLP

By

Sheppard Mullin Richter & Hampton Lrp
12275 El Camino Real, Suite 200

San Diego, CA 92130-2006

Telephone: 858-720-8900
Facsimile:  858-509-3961
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PTO/SB/08a (09-06)

Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Apt of 1995 no Persons are required to respond to a collection of information unless it contains a valid OMR control number

Complete if Known
Application Number 90/08,389

INFORMATION DISCLOSURE Filing Date 12/20/06
STATEMENT BY APPLICANT First Named Inventor | ltzhak GURANTZ

( Substitute for form 1449A/PTO

Art Unit TBD
(Use as many sheets as necessary) Examiner Name James R. MATTHEWS
\ sheet | 1 | of |2 Attorney Docket Number |05JM-127751
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Codg? ¢ ™ Figures Appear

us- 5,278,837 Kelley

us- 5,285,284 Takashima et al.

us- 5,654,774 Pugel et al.

us- 5,703,390 Green et al

us- 6,005,861 Humpleman

us-6,353,463 Seo

us-6,437,837 Seo

us-

us-

Us-

uUs-

us-

us-

us-

us-

us-

Us-

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.! MM-DD-YYYY Applicant of Cited Document Where Relevant Passages |18

Country Code® “Number® "Kind Code® (if known) or Relevant Figures Appear

EP 1009113
EP 0757489
(Examiner Date ]

Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. °Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

American LegalNet, Inc.
www.FormsWorkflow.com

Page 331 of 646



PTO/SB/08b (09-06)

Approved for use through 03/31/2007. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Apt of 1995 no Persons are required to respond to a collection of information unless it contains a valid OMR control number.

/ . Complete if Known
Substitute for form 1449B/PTO Appiication Number 90/008 389
Filing Date
INFORMATION DISCLOSURE i 12/20/06
irst Named Inventor
STATEMENT BY APPLICANT , ltzhak GURANTZ
Art Unit TBD
(Use as many sheets as necessary) Examiner Name James R. MATTHEWS
Qheet l2 l of | 2 Attorney Docket Number {(05JM-127751

NON PATENT LITERATURE DOCUMENTS

and/or country where published.

Examiner | Cite | inciude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, | T2
Initials™ No." magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city

http://www.eutelstat.com/docs/tech, June 7, 1999

Eutelstat, "Information for Installers of Hot Bird tm DVB-S Systems, Version 1.0"

April 18, 1997

Eutelstat, Digital Satellite Equipment Control (DISEqC TM) "Update and Recommendation
for Implementation, Version 2.0" http://www .eutelstat.org/press/tv_recept1/htmI#DiSEqC,

Philips Semiconductors-Integrated Circuits "Data Sheet for UAA3203M Frequency Shift
Keying Receiver” Preliminary specification, 1997 Aug 12, www.datasheetcatalog.com

A.Y. Kwentus, et al. "A Single Chip Universal Digital Satellite Receiver with 480-Mhz IF
Input” IEEE Journal of Solid-State Circuits, Vol. 34, No. 11, November 1999, pp. 1634-1646

Guide"” WebTV Networks, Inc. 2000

Thomson Consumer Electronics "RCA DirectTV Receiver with UltimateTV Service Setup

Examiner Date
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant.

' Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Transiation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Page 332 of 646

American LegalNet, Inc.
www.FormsWorkflow.com




PATENT
71338 U.S.PTO

\\\l\\\|lll(|l@\}\\(\)\\\\l}\\\\\\\\\|\\\\\l\\\\|\ IN THE UNITED STATES PATENT AND TRADEMARK GFFICE

In re Patent of Gurantz, et al. )
)
REQUEST FOR REEXAMINATION )
of )
U.S. Patent No. 7,130,576 )
)
Patent Date: October 31, 2006 ) Atty. Dkt. No. 05JM-127751
) Control No. 90/008,389
For: SIGNAL SELECTOR AND COMBINER )
FOR BROADBAND CONTENT )
DISTRIBUTION )

Mail Stop: Ex Parte Reexamination
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

REPLACEMENT STATEMENT FOR THE

REQUEST FOR REEXAMINATION OF U.S. PATENT NO. 7.130.576

Sir:
Reexamination under 35 U.S.C. §§ 302-307 and 37 C.F.R. § 1.510 is requested of United

States Patent No. 7,130,576 (hereinafter “the ‘576 patent”) which was applied for on November
6, 2002 by Gurantz, et al. (but for which some of the subject matter might have an effective
filing date of perhaps as early as November 7, 2001). The 576 Patent has not previously been
subject to reexamination. This Request is brought on behalf of RF Magic, Inc.

Pursuant to 37 C.F.R. § 1.510, a full copy of the ‘576 patent is attached as Exhibit A.

WO02-WEST:6MRM1\00133538.11 -1-
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A. United States Patent No. 7,130,576, to Gurantz et al.;

"INFORMATION FOR INSTALLERS OF HOT BIRD™ DVB-S
SYSTEMS, VERSION 1.0" (hereinafter "Eutelsat Installers Guide"),
EUTELSAT, dated June 7, 1999;

C. "DIGITAL SATELLITE EQUIPMENT CONTROL (DiSEqC TM) UPDATE
AND RECOMMENDATIONS FOR IMPLEMENTATION, VERSION 2.0"
(hereinafter "Eutelsat DiSEqC Specification"), EUTELSAT, dated April 18,
1997;

D. United States Patent No. 6,437,837 to Seo (hereinafter "Seo");

E. United States Patent No. 5,073,390 to Green et al. (hereinafter "Green");

F. United States Patent No. 6,005,861 to Humplemann (hereinafter
"Humplemann");

G. "A SINGLE CHIP UNIVERSAL DIGITAL SATELLITE RECEIVER WITH
480-Mhz IF INPUT" (hereinafter the "Broadcom Paper");

H. "PHILLIPS DATA SHEET FOR UAA3202M FREQUENCY SHIFT
KEYING RECEIVER", (hereinafter the "Phillips Data Sheet");

L United States Patent No. 5,654,774 to Pugel et al. (hereinafter "Pugel");

J. United States Patent No. 4,953184 to Simone (hereinafter "Simone");

K. European Patent No. 1009113 (hereinafter "EPO '113 Patent");

L. European Patent No. 0757489 (hereinafter "EPO '489 Patent");

M. United States Patent No. 5,285,284 to Takashima ef al. (hereinafter
"Takashima");

N. United States Patent No. 6,353,463 to Seo (hereinafter “Seo”)

0. "RCA DIRECTTV RECEIVER WITH ULTIMATETV SERVICE SETUP
GUIDE (hereinafter the "RCA Setup Guide"); and

P. United States Patent No. 5,278,837 to Kelley (hereinafter "Kelley").
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