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Fiber Optics, technology update,
applications, planning considerations
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Coax cable and hardline (coax with an outer
copper or aluminum tube) are traditionally
specified for RF transmission applications.
While functional, this approach has several
shortcomings. Copper coax and hardline are
bulky and heavy, they conduct electricity, and
they have low bandwidth, which seriously limits
the maximum usable distance.




———— = B e e e e S e = = - =
S S — = o e o o e 2 B e e
e o S e g 3 3 - 3 3 = el e S e e =2 s
R e e g, o e T e R e e e
e P e e e S Tt e o T e e
] e e e et s e S =8 e
S o >

- 1 e E -
\ =

e = S

e - oAy e
_,,,,v—~——'"f:"—-v'- = s S =S
P =

Fiber optic RF transmission eliminates all of
these shortcomings. Fiber optic cable weighs
less than hardline or coax cable, and since
single - mode fiber optic cable has only about
0.25 to 0.5 dB of signal loss per kilometer of
fiber, an antenna may be located many
kilometers from the receiver or transmitter.
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In addition, fiber's dielectric properties prevent
lighting from following the fiber optic cable Into
the building that the antenna serves. Fiber
optic transport of satellite signals may be used
IN a number of applications, including transport
from the remote satellite dish farm to a
broadcaster's headend, uplink and downlink
applications, and DBS services.
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Satellite Dish Farm to Headend Network

ATeleport operators use fiber optic transport
links to transmit RF signals from a remote
satellite dish farm to their headend. Because of
the remote location of some dish farms, L -Band
transport equipment must be able to withstand
wide environmental conditions.
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Satellite Dish Farm to Headend Network

ASignal quality is usually assured through some
means of gain control, either manual,
automatic, or fixed. Many Teleports also
Incorporate some form of remote monitoring
and control using Simple Network Management
Protocol (SNMP) tools to remotely monitor such
parameters as RF signal level, optical output
power (In fiber optic networks), gain settings,
device status, and other parameters.
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Satellite Dish Farm to Headend Network

AQuite often, a redundant optical and/or RF
system and antenna diversity are utilized to
protect the satellite distribution system from
the effects of weather -fade and sun -fade
outages. Figure 1 illlustrates an optically

redundant system and Figure 2 illustrates an
RF redundant signal.
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Uplink and Downlink Applications

ASatellite systems are rarely unidirectional. IF
uplinks use satellite modems at the headend to
transmit IF signals to the remote dish farm,
while downlinks transport RF signals from the
satellite dish farm to the headend. IF signals
typically fall inthe 10  -200 MHz range. Figure 3
llustrates a typical uplink/downlink application.
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AUpIink and Downlink Applications
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DBS System

AA typical direct broadcast satellite (DBS)
Installation uses several satellites. This Is
necessary because each satellite can only
transmit a small number of channels. In order
to provide 500 channels, for example, the DBS
provider would need additional satellites.
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DBS System

AThese satellites hold a geosynchronous orbit
over the equator and cover the northern
hemisphere, from the United States to the
northern part of South America. Regardless of
the number of satellites needed In a system,
the signal path configuration is the same.
Figure 4 diagrams this signal path.
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DBS System

AA satellite signal is received by pointing the dish
antenna toward a group of specific satellites. Digital
broadcast satellite service providers usually include
an on -screen Interface for aiming the satellite dish.
Once the antenna's course Is aimed, the signal may
be fine -tuned by moving the antenna until the
signal meter Is receiving at least 60% of the signal
strength. This configuration applies to both copper
coax set top box (STB) or a fiber optic satellite
transport link.
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Applications for an L - Band SatelliteTransport System

AAntenna remoting and headend relocation
commonly appear at radio and television
stations, although headend relocation to a
CATV installation also applies. Most signals
above 2 GHz are converted by the LNB
converter at the dish antenna to an L -Band
signhal, which allows a microwave signal to be
transported a considerable distance.
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Applications for an L - Band SatelliteTransport System

ASending a 12 GHz signal over copper coax
cable would result in extremely high loss;
however, Is the signal is blockdown converted
to 2 GHz (L -Band frequency), the same signal
can be transmitted over copper coax up to
several hundred feet before the loss degrades
the signal.
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Applications for an L - Band SatelliteTransport System

AFigure 5 illustrates this application. This
configuration shows a redundant configuration
where back up transmitters and receivers are
connected to an A/B switch. In the event of
fallure on the primary path, the switch will
activate the secondary path, keeping the
network running at all times.
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Applications for an L - Band SatelliteTransport System
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Baseband Video Transmission

ABaseband video consists of one video picture
being sent point -to-point, such as the video
output of a VCR to the video input of a monitor.
Figure 1 illustrates simple point -t0 - point
transmission.
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Baseband Video Transmission

AThere exist two levels of service for baseband
video: broadcast studio and consumer. These
types describe, primarily, the quality of the
signal. Broadcast studio quality requires a
much higher signal fidelity, while consumer
guality baseband requires Is less demanding.




Baseband Video Transmission

In addition to the difference In signal fidelity,
there Is also a difference In the connectors
typically used for the transmission of these
signals. The broadcast baseband applications
typically use a BNC connector and the

consumer baseband applications typically uses
an RCA connector.
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Baseband Video Transmission

AThe most basic form of a television signal is a
baseband video signal, also referred to as a
composite video signal. In an AM baseband
system, the input signal directly modulates the
strength of the transmitter output, in this case
light. The baseband signal contains information
relative to creating the television picture only.
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Baseband Video Transmission

The following information Is carried on a
baseband signal:

ASCanning: drawing the television picture
ALuminance: the brightness of the picture
AChrominance: the color of the picture




Baseband Video Transmission

The creation of the baseband signal produces a
range of frequency components. The highest
frequency In a baseband signal Is also its
bandwidth. The lowest frequency ranges close
to zero Hz or DC. The video output of a
television camera or video tape recorder has Its
highest frequency, therefore, its bandwidth, at
either 4.2 or 6 MHz, depending on the type of
TV format used.
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Baseband Video Transmission

Looking at an actual baseband signal, illustrated
In Figure 3, we can see that the camera and
the video display are scanned horizontally and
vertically. The horizontal lines on the screen
are scanned alternately, with the odd
numbered lines first and the even numbered
lines second, or vice versa. (Figure 3B depicts
the Initial scan of the odd numbered lines.) This

method Is known as an interlacing system.
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Baseband Video Transmission

The second method Is to scan the lines
seguentially; this is known as progressive
Scanning. The camera and recelver must be
synchronized when scanning and reproducing
an Image. The horizontal and vertical sync
pulses requlate the synchronization of the
camera and receiver, illustrated in both 3B and
3C, and starts a horizontal trace.




Baseband Video Transmission

As seen In Figure 3A, during the horizontal
blanking interval, the beam returns to the left
side of the screen and waits for the horizontal
sync pulse before tracing another line. The
dotted line illustrated the horizontal retrace.
When the beam reaches the bottom of the
screen, It must return to the top to begin the
next field.
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Baseband Video Transmission

This Is called the vertical retrace, which is
signaled by the vertical sync pulse illustrated In
Figure 3C. The vertical retrace takes much
longer than the horizontal retrace, therefore, a
vertical blanking interval ensues to synchronize
the two signals. During both the horizontal or
vertical blanking intervals no information
appears on the screen.
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Baseband Video Transmission
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Baseband Video Transmission

64 or Movre Input Sources
DVD Player CAMERA ~ B DISTANCE

| % LEARNING
‘/’/ (INPUT/OUTPUT)
RS-222

o Vidoo Router Swnch {
Multimode Fiber
Y< 1 Channel Up 10 2.5 km
4

i B0 O
-0 mem Bg®

RECEIVE RECEIVE SEND/RECEIVE CLASSROOM
CLASSROOM CLASSROOM (TELECONFERENCE SITE)

128 or More Oulput Destinations
Switched Baseband Video Distribution via Fiber Optic Cabling

WU"‘(D‘A RETRIEVAL
CONTROL SYSTEM

Juan C Marchesini www.amt.com Copyright © AMT 2010 FOR INTERNAL USE ONLY 3/27/2012



Digyetialidaal dogid NdwoKelonbgwdlionsigurations

RN ==

Digital Video/Audio Network Configurations

AMulti -format Analog and Digital Video/Audio
Broadcast Transport Systems described the
system requirements of a multl -format analog
and digital broadcast transport platform. In
fact, many such transport platforms exist,
though the types of video signals, the number
of audio channels, and the ability to hot swap
modules may vary from solution to solution.




