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Managing Content. Delivering Results. m

Harris surrounds your team with the most complete set of content delivery solutions in the industry. Whether ‘
you need post production, graphics, video servers, routers, signal processing, test and measurement, traffic, .
automation, ingest software or transmitters for mobile TV, Harris has the solutiors you need. Selected as one

of “Forbes’ Platinum 400" best managea companies in America, Harris is driving technical innovations that help

you generate new revenue streams, reduce operating costs, and achieve new levels of productivity. We're the

one source for integrated, open-source solutions designed to help you move content to your consumers.
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remote

‘m a guy who likes things big. I've got abig TV with

I huge 7.1 channel surround speakers. I like big. I'm

going to get a matching sized — I mean colossal
— remote for my big TV and big sound system.

Yep, the Consumer Electronics Association (CEA)
decided its time to reassess remote controls. What used
to be a little bitty, black five-button device is going to
grow up, literally. And, to make sure it does, the CEA

has formed a subcommittee to oversee the design.

As a kid, I remember my grandfather having a really
cool TV remote called the Zenith Space Commander.
About the size of your hand, it used two small ham-
mers to strike one of a pair of hollow tubes inside the
device. When struck, the bars would emit an ultrason-
ic tone, which the TV set could hear.

Pressing the channel change button tripped the ham-
mer above one tube and the channel knob rotated
clockwise, stopping on the next preprogrammed sta-
tion. Once the channel knob reached the zero position,
the TV set would turn off. You'd have to click the chan-
nel button again to turn it on and wait while the chan-
nel knob slowly rotated to the next TV station.

The owner could hit the sound button, and the sound
would go up a preset amount and stop. Hit the button
a couple more times, and the sound would reach the
maximum and decrease back to a low volume. As I

The ultimate

recall, there were about four or
five preset volume levels.

Because the control signal was ultrasonic, other de-
vices also could operate the TV set. My grandfather
could jingle his car keys or his dog could rattle her
dog tags, and the TV would either change channels or
change volume — maybe both.

Ah, the good old days. Today, the CEA’s subcommit-
tee is charged with implementing new remote control
standards. Broadcast Engineering has received a secret
list of some of the new functions to be included:

+ All off. Everything in your whole house will turn off.

+ All on. Everything in your whole house will turn on.

* Random. Everything in your house will begin turning
on and off randomly. Press “all off™ to stop the process.

* Neighbor on/off. Turns your neighbor’s TV on or off.
A caveat: Your neighbor may have one too.

* Dog off. Note, there is no “dog on” button.

* Google. Google overtakes your TV, remembers every-
thing you’ve watched for the past 10 years and sends a
monthly report to the Chinese government,

* Food. Every restaurant within 50 miles pops up on
your TV set with phone numbers. Trying to remain po-
litically correct, the CEA committee can’t decide wheth-
er users need separate Northern Italian and Southern
Italian food buttons. After all, there’s currently only one
Mexican food button.

* Cell phone. Yep, your new TV remote is also a cell
phone. A monthly report of all your phone calls is also
sent to the Chinese government, along with a separate
list of dirty words you said.

If these functions had been part of Space Command,
my dog shaking her tags could have potentially trig-
gered Google to connect my cell phone to a North
Ttalian restaurant in Mexico for carryout. Or worse,
the jingle jangle of my keys could send my neighbor
a report of all the four-lettered words I used before
pressing the “neighbor off” button.

Editorial Director

10

broadcastengineering.com

MARCH 2006




DONB
. meld ’f‘
"9 insertle

g a t OMatir
al ¥CROSS
CONVe U

o 9. i
s ", = - L _‘.: bomls a.m
& -t ' L =
*~ o bl ‘¥ - -
' P ¥ cm -
! | . ! : - =l

s &L e
N -

T "L conversion

omatic
CTRATIO

M &W anOf"fN

One HD card does it all.

Miranda’s XVP-811i Up/Down/Cross converter also frame synchronization, video proc
provides frame accurate aspect ratio amp, and audio processing with mux/
control, using embedded signaling demux. The XVP family also includes
based on the Active Format Descriptor | simpler interfaces which can be easily
(AFD) standard. This powerful card | upgraded in the field, thereby minimizing
also offers 5.1 to 2.0 downmixing, " inventory costs. So if you're looking for
Dolby™ E Metadata insertion, and smarter HD interfacing, call Miranda. We'll
Dolby™ E decoding (optional card). There's " help you make it happen.
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Tel.: 514.333.1772 | ussales@miranda.com
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Monitoring the SDI stream
John Luff:

I read your article, “Monitoring
the SDI stream,” in August 2005 and
wanted to add something interest-
ing. The actual analog signal for SDI
270Mb is 135MHz because of NRZI
coding.

The Web site www.extromn.com/
technology/archive.asp?id=sdi explains
why this is true, under the heading
“Why SDI?”

Frep TurLrLock
Bristor, Ct

John Luff responds:

Your observation is important to
comment on. SD1 is a complex signal.
Today, only the 270Mb version is in
widespread use. The 143Mb/177Mb
composite coding variants are effec-
tively no longer used in new prod-
ucts, and older composite production
and broadcast systems are rapidly
disappearing.

The actual coded bit rate in SMPTE
259M is truly 270Mb. The reference
to 135MHz is part of the specification
for signal amplitude measurement in
Annex A (found on page seven of the
standard):

“The preferred method for measur-
ing serial digital waveform ampli-
tude, rise time and overshoot is us-
ing a 1GHz bandwidth oscilloscope.
Input impedance of the oscilloscope
should be 75€) with a return loss
greater than 20dB to 400MHz. Mea-
surements should be made using a

12

2m length of coax between
the transmitter and oscil-
loscope, with no more than
0.15dB/m loss at 135MHz.”

The bit rate is separate
from this reference, which
refers to the practice of
measuring the amplitude
of the signal for the speci-
fication of cable loss at half
of the fundamental of the signal —
hence, half of 270MHz. If you wonder
what the apparent analog waveform
frequency is, I think you would find
270MHz as the fundamental, but it is
obviously dependent on the content
of the data stream.

Due to the scrambling and relatively
random nature of the video signal,
one might find long periods with-
out transitions. Video signals create
plenty of problems for some hard-
ware and can create DC on the cable,
which upsets transmission.

The NRZI signal has a transition ei-
ther positive or negative. This occurs
every time there is a change of state
(high to low or reverse). That means
if the bit rate is 270Mb, there are po-
tentially 270M transitions per second,
with minor variations due to the ran-
dom coding.

It 1s a bit misleading to look at this
as an analog sine wave and assume
that a combined positive and nega-
tive transition make one cycle, thus
interpreted as half of the bit rate. A
bandwidth capable of only 135MHz
would not sufficiently pass the signal.
It is also important to look at the rise
time specifications in section 3.3:

“The rise and fall times, determined
between the 20 percent and 80 per-
cent amplitude points, shall be no less
than 0.4ns, no greater than 1.50ns and
shall not differ by more than 0.5ns.”

SMPTE 259M does not in fact spec-
ify receiver characteristics. It specifies
launch characteristics and states in
Section 1, Scope:

broadcastengineering.com

“This standard has application in
the television studio over lengths of
coaxial cable where the signal loss
does not exceed an amount specified
by the receiver manufacturer. Typical
loss amounts would be in the range
of 20dB to 30dB at one half the clock
frequency with appropriate receiver
equalization. Receivers designed to
work with lesser signal attenuation
are acceptable.”

Thus, SMPTE is mute on standards
for receiver performance. The sugges-
tion to measure at half the clock rate
is about as close as they come to ever
mentioning 135MHz in the standard it-
self. This section is what SMPTE refers
to as informative, not normative. E

November Freezeframe

Q. Fillin the blanks.

is the entire time be-
tween the end of the active picture
time of one line and the beginning
of the active picture time of the
next line. It extends from the start
of the front porch to the end of the
back porch.
A. Horizontal blanking

Guy St.-Arnauld, Mark Augustine,
Wes Bishop, Jim Borgioli, Chuck
Condie, Al Conte, Mark Everett,
Peter A. Gouweleeuw, John L.
Harris, Scott Holisky, Slobodan
Kozic, Murat Kurubas, Don Nor-
wood, Jayen Patel, Bob Peticolas,
Henry Rousseau, Karl Sargent,
Roman Shkwarok, Slobodan
Uzelac, Al Vandinteren, Chris
Whittington, Bob Woodward,

Pat Yates

Tes’}-‘Vour Knowledge!

Seer*t'ﬁe Freezeframe question of the
month on page 8 and enter to win a
Broadcast Engineering T-shirt.
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A lasting

compression standard?

BY CRAIG BIRKMAIER

iven the incredible change
in pace of all things digi-
tal, one might speculate

about the half-life of any technology
that can benefit from the ongoing
geometric progression in processing
power, memory and storage capacity,
network bandwidth, and so on. For
example, the following question came
up recently in the OpenDTV Forum,
an e-mail discussion forum on digital
television issues:

“Is there a Moore’s Law regarding
codec efficiency, or is there a theoreti-
cal limit to the improvements we can
expect in digital compression algo-
rithms? If so, then how far away from
that theoretical limit is MPEG-4/AVC
(aka H.264)? Is MPEG-4/AVC to the
point that it really could be a standard
that could last for 20 years?”

Lasting compression

Video compression has been a fact
of life since television hit the airwaves
about seven decades ago. One might

\Y4 a
Breakdown of

ask how this is possible, because digi-
tal television broadcasting has only
been a practical reality for the last
decade of those seven. The answer is
simple: Video compression need not
use digital signal processing tech-
niques to reduce the amount of infor-
mation that is transmitted.

The true measure of compression

come too objectionable to the hu-
man observer).

Given the high level of compres-
sion artifacts seen today on virtually
all digital television distribution plat-
forms, one could properly surmise
that this limit is exceeded on a routine
basis. Then again, for those of us who
have been around for some or all of

Our analog broadcast standards place hard limits
on the frequency response of the analog signals

efficiency lies in the ability to reduce
the amount of information delivered
to a receiver in a manner that lim-
its the distortions and artifacts per-
ceived by the viewer. One measure
of the theoretical limit faced by any
compression technique is known
as the rate/distortion boundary (in
layman’s terms, how much we can
squeeze before the distortions be-

VR use;—s' TV time

DVDs or Video on

videotapes derrl/and
Programs during 16% 3%
broadcast Pay per
371% viye\F/)v i
2%
{
Time-shifted
programs
42%
Source: Lyra Research www.lyra.com
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the past seven decades, we know lim-
its on image quality, artifacts and dis-
tortions have always been a problem
for television broadcasters.

Over those decades, the analog tele-
vision standards used throughout the
world have relied on analog com-
pression techniques to bring moving
images into our homes. Interlace is
a powerful compression technique,
reducing the amount of information
transmitted by half.

Our analog broadcast standards
place hard limits on the frequency
response of the analog signals that
are transmitted. For several decades,
it has been possible to capture sig-
nificantly more detail in 525- and
625-line television systems than can
be delivered via NTSC and PAL. This
became obvious in the ’80s when
analog component video processing
gear became a practical alternative
to composite signal processing. It
happened again when analog com-
ponent outputs from DVD players
made it possible to deliver the full
quality possible with 525/625-line
component video to consumer tele-
vision displays.

When we added color to TV, we had

MARCH 2006




Next-generation HDTV meets its perfect match.
Dolby’ Digital Plus.

Here’s multichannel surround sound that’s perfectly matched to H.264 and completely compatible with
any Dolby® Digital equipped A/V receiver. So you can immediately deliver more HDTV programming aver
your existing spectrum. Does that sound like a match for your business model? Get the technical specs
and a lot more sound for your HDTV dollar at www.dolby.com

Experience Dolby Digital Plus at NAB. ®
LVCC South Hall, Upper Level, Booth SU2923 D[] DOLBY




to squeeze even harder. Where one
black and white signal once filled an
entire 6MHz to 8MHz channel, we
now needed to deliver three com-
ponents. Only a tiny fraction of the
color information from a camera
is delivered using NTSC and PAL
compression.

While these analog compression
techniques imposed hard limits on
delivered image quality, we became
accustomed to the inherent distor-
tions, even as television images im-
proved over the years. It took about

In contrast, it took less than a de-
cade to fully exploit MPEG-2, the
first digital compression standard
used to deliver television pictures
to the masses. Now the question is
whether MPEG-4/AVC (aka H.264)
can be expected to last as the stan-
dard for two decades.

The half-life of a standard
Analogtelevision is still going strong.
While President George W. Bush just
signed legislation setting February
17, 2009, as the official shutoff date

Now the question is whether MPEG-4/AVC can
be expected to last as the standard for

two decades,

five decades to fully exploit the capa-
bilities inherent in these analog tele-
vision standards.

for analog television broadcast in the
United States, many industry observ-
ers question whether this deadline

will be any more real than others that
have come and gone.

To be certain, devices that will sup-
port the signals flowing through that
little RCA connector will not disap-
pear for decades to come. Analog
cable, analog television translators
and huge libraries of analog pro-
gramming will not disappear on any
certain date.

The same is likely to be true for
MPEG-2, MPEG-4/AVC and what-
ever comes next. Legacy standards
will live for decades, even as they
are replaced by the next generation.
A useful threshold to consider when
thinking about the half-life of a digi-
tal compression standard is that point
in time when it becomes possible to
realize a 2:1 improvement in com-
pression efficiency, i.e., the ability to
deliver the same picture quality with
half the bits.

Gary Sullivan, a video architect

Ethernet Port Makes It Simple

Front Panel

Broadcast Microwave Services
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Now with Multibridge Extreme it's easy
to edit in SD, HD and 2K film quality

Multibridge Extreme is the first bi-directional
converter featuring built-in  PCl Express.
Connect to the new Mac G5 or PCle Windows
¥ computers for the world's highest quality
broadcast editing, effects and paint solution.

Connect to any Deck, Camera or Monitor

Multibridge Extreme supports standard and high definition SDI
4:2:2, 5Dl 4:4:4 and analog YUV, as well as NTSC/PAL videc in and
out, Work with any deck, camera or monitor. Multibridge Extreme
also features 8 channels of sample rate converted AES audio and
analog stereo XLR audio in and out, combined with two channel
RCA audio outputs, great for low cost HiFi monitoring.

Advanced Digital Monitoring

Multibridge Extreme includes built-in dual link
DVI-D and HDMI monitoring. With dual
link DVI-D, Multibridge Extreme can even
support 2K digital film editing on Apple’s
30 inch Cinema Display, or use HDMI for connecting to the latest
big screen televisions and video projectors.

The Aviator images are courtesy of Miramax, Warner Bros. and theBasement

World's Highest Quality

Multibridge Extreme works natively in 4:2:2,
RGB 4:4:4 or 2K digital film resolutions.
Featuring the industry’s only true 14 bit analog
conversion — there’s no higher quality solution.

DIGITAL

FILM RESOLUTION

Converter or a Capture Card

When not connected to your Mac G5 or PCle Windows computer
for editing, Multibridge Extreme works as a bi-directional video
and audio converter. Only Multibridge Extreme is two products in
one, always adapting to your changing needs.

Learn more today at www.blackmagic-design.com
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with Microsoft, has worked exten-
sively in the ITU and MPEG on video
compression standards. As chairman
of the Joint Video Team, a collabo-
ration of the ITU and ISO/MPEG,
Sullivan played an important role in
the development of MPEG-4 part 10
(AVC), which is also known as ITU
standard H.264.

video (i.e., a 50 percent reduction in
bit rate with similar video quality rel-
ative to a good use of H.264/MPEG-4
AVC syntax).

But Sullivan cautions that it may
take a number of years before we fig-
ure out how. His guess: between five
and 15 years. That puts the estimated
time necessary to get the next solid

Broadcasters are being told that their new
digital television standard, built on MPEG-2

s Video technology, is already dated.

When asked how far today’s tech-
nology is from the theoretical limits
on compression efficiency, Sullivan
replied, “I think nobody knows the
answer for sure” However, he is con-
fident that we can achieve at least an-
other factor of two in practical com-
pression efficiency improvement for

smem \Web links

Description of H.264/MPEG-4 Part
10 video compression algorithm
http.//en.wikipedia.org/wiki/H.264

Description of SMPTE 421M/VC-1
video compression algorithm
http.//en.wikipedia.org/wiki/VC-1

MPEG industry Forum Tutoriais on
compression technology
www.mpegif.org/tutorials.php

Apple Computer H.264

in QuickTime 7
www.apple.com/quicktime/
technologies/h264

Microsoft description

of VC-1/Windows Media
compression algorithms
www.microsoft.com/windows/
windowsmedia/forpros/events/
NAB2005/VC-1.aspx

ON2 video compression
technologies
www.on2.com
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factor of two in coding efficiency
into the same 10-year ballpark as the
last time around — with MPEG-1
and MPEG-2 standardized in 1993
and 1994 and H.264/MPEG-4 AVC
standardized in 2003 with its fidelity
range extensions in 2004.

Out of sync

So here we are, some three years
from the date that analog television
broadcasting is supposed to end in
the United States, and broadcasters
are being told that their new digital
television standard, built on MPEG-
2 video technology, is already dated.
The direct broadcast satellite services
are migrating their customer base to
H.264/AVC, to take advantage of the
bandwidth savings so that they can
deliver (H)DTV broadcasts to most
local markets across the country. Ca-
ble is certain to follow.

H.264/AVC is being deployed rap-
idly for Internet download appli-
cations. It is supported natively by
Apple’s QuickTime media architec-
ture and is the format used by the
company’s video download service
and iPods. Most videoconferencing
systems and some key cellular and
mobile TV services are using one
of the low complexity profiles of
H.264/AVC.

H.264/AVC is not the only new
game in town. There is the new
SMPTE 421M VC-1 standard based
on Microsoft’s Windows Media 9
codec design, as well as proprietary

broadcastengineering.com

codecs such as On2’s VP series that
are popping up in places like Flash,
AOL and Skype.

By the time broadcasters are ex-
pected to turn off those NTSC trans-
mitters in 2009, it is likely that they
will be a generation behind their
competition. To make matters worse,
the ATSC standard has poor support
for the one aspect of over-the-air
television where broadcasters have a
competitive advantage over tethered
services: the ability to deliver bits to
portable and mobile receivers.

Attendees at next month’s NAB2006
will have the opportunity to see how
much the landscape of digital televi-
sion has evolved in just one decade.
And they will have the opportunity
to see where we may be in another
decade, as today’s emerging technolo-
gies will have run their course and
begin to yield to whatever comes
next.

Broadcasters might question where
the opportunity is for them in all of
this. Here’s a clue: It has nothing to
do with government subsidies for
set-top boxes that implement dated
technologies.

Is the broadcast industry’s glass half
empty or half full? Have we reached
the theoretical limit on squeezing more
profits from broadcasting as we know
it? What do you think? BE

Craig Birkmaier is a technology consultant
at Pcube Labs, and he hosts and moder-
ates the OpenDTV Forum.

Send questions and comments to:
craig_birkmaier@prismb2b.com
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Networks
agree to KidVid
compromise

BY HARRY C. MARTIN

lhe four major broadcast
networks, joined by some
public interest groups, have

proposed a compromise on the FCC’s
new KidVid rules in an effort to avoid
a showdown in court. Specifically, the
networks and public interest groups
are suggesting revisions to the Web
site rule, the host-selling rule, the
promotions rule, the preemption rule
and the multicasting rule. If the FCC
adopts these recommendations, the
networks and public interest groups
will drop their court challenges to
the new rules. Currently, the rules are
subject to stay while petitions are be-
ing reconsidered.

Web site rule
In the current rules, the FCC bans
the display of Web site addresses in a

=m Dateline

April 1 is the deadline for TV,
LPTV and Class A stations and TV
translators in Texas to file their 2006
renewal applications. Texas TV
stations must file, along with their
renewal applications, their biennial
ownership reports and EEO pro-
gram reports. Class A TV stations
in Texas must file EEO program
reports with their renewals, but not
ownership reports.

April 1is the deadtine for TV sta-
tions in Delaware and Pennsylvania
to file their 2006 biennial reports.

April 1is the start date for pre-
filing renewal announcements for
TV, Class A and LPTV stations that
originate programming in the states
of Arizona, ldaho, New Mexico,
Nevada, Utah and Wyoming in
anticipation of a June 1 renewal
filing date.
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children’s program when the site uses
characters from that program to sell
products or services. The networks
suggest that the FCC rule should be
replaced with a more specific rule
prohibiting the display of a Web site

mercial time exclude promotions
for children’s programming on the
same channel or educational and
informational programming on any
other channel. The FCC’s new rules
changed the long-standing definition

If the FCC adopts these recommendations, the
networks and public interest groups will drop their

address only during or adjacent to a
program where:

1. products are being sold that fea-
ture a character appearing in that
program

2. a character appearing in that pro-
gram is used to actively sell products.

Host-selling rule

The networks and public interest
groups proposed that broadcasters
certify compliance with these host-
selling rules in the same manner as
they currently certify compliance
with the advertising limits.

Promotions rule
The networks propose clarifying
the rule to provide that:
1. the rule apply when Internet ad-
dresses appear during program ma-
terial or in promotional material not
counted as commercial time
2. if an Internet address is displayed
during a promotion for program ma-
terial and the immediately available
pages on the featured Web site contain
commercial matter, then in addition to
counting against the commercial time
limits, the promotion must be clearly
separated from programming material.
In relation, the networks urge
that the FCC’s definition of com-

broadcastengineering.com
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of commercial matter to include pro-
motions of any television programs
other than educational and informa-
tional programs.

Preemption rule

With respect to preemptions of
core programming, the networks
recommend eliminating all percent-
age and other numerical limitations
on preemptions of core children’s
programming.

Multicasting rule

The networks recommend keeping
the new multicasting rule with one
minor clarification. The current rule
states that if 50 percent or more of a
station’s core programming is repeated
during the same week, the excess does
not qualify as core programming. Un-
der the clarification, repeating core
programming on the main channel or
on any multicast DTV channel will not
count in meeting the additional hourly
core programming requirements that
accrue as a result of multicasting. B

Harry C. Martin is the immediate-past
president of the Federal Communica-
tions Bar Association and a member of
Fletcher, Heald and Hildreth PLC.

Send questions and comments to:
harry_martin@prismb2b.com
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The ATSC

standard

BY MICHAEL ROBIN

n the 1980s, many interested
Iparties began developing con-

cepts of advanced television, or
HDTYV, geared at reproducing supe-
rior-quality 16:9 aspect ratio pictures
when seated at three times the picture
height. The International Telecom-
munications Union (ITU) defines
HDTV as:

“...[A] system designed to allow
viewing at about three times the pic-
ture height, such that the system is
virtually, or nearly, transparent to
the quality of portrayal that would
have been perceived in the original
scene or performance by a discern-
ing viewer with normal visual acuity.
Such factors include improved mo-
tion portrayal and improved percep-
tion of depth.”

A tall order indeed!

In the United States, the develop-
ment of the advanced television
concepts was entrusted to the Ad-
vanced Television Systems Commit-
tee (ATSC), a private sector organi-
zation of corporations, associations
and educational institutions. It was

responsible for exploring the need for
and developing the documentation of
the advanced television system.

Video system
characteristics

The ATSC standard supports a range
of program materials originating in
different picture formats. Two pro-
gram format levels, SDTV (480 active

and several frame rates are specified.
The formats are, respectively:

+a VGA format (640 pixels x 480
lines)

+ a slightly modified CCIR 601 for-
mat (704 H samples x 480 lines).

The modification consists in reduc-
ing the number of active samples per
line to 704 and active scanning lines
per frame to 480. This is an MPEG-2

ctrE A'ctive Scanning mode Frame rate (Hz)*

H-samples lines

640 480 Prograssive 60(60/M), 30(30/M), 24(24/M)
Interlaced 30(30/M)

704 480 Prograssive 60(60/M), 30(30/M), 24(24/M)
Interlaced 30(30/M)

*M=1.001 is a frame rate divisor for NTSC-friendly systems.

Table 1. 4:3 aspect ratio ATSC picture formats

lines) and HDTV (720 and 1080 ac-
tive lines), are represented.

Table 1 summarizes the 4:3 aspect ra-
tio SDTV ATSC formats. The scanning
mode may be progressive or interlaced,

More than or less
$1000 5%
29%

$501-1000
33%

$101-500
33%

Source: AvantGo

www.ianywhere.com
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requirement to the effect that the
number of active pixels per line and
active lines per frame be a multiple of
the pixels and lines in a DCT block (8
pixels x 8 lines).

Table 2 on page 24 summarizes the
16:9 aspect ratio formats. NTSC-
friendly frame rates are obtained by
dividing the nominal frame rate by
M=1.001. The formats are:

* SDTV format (704 H samples x 480
lines) modified to MPEG-2 require-
ments as explained above. This format
may use the progressive or interlaced
scanning mode at several frame rates.
SMPTE standards 293M (progressive
scanning) and 294M (bit-serial inter-
face) define the production aspects of
the format.

* HDTV format A (1280 H samples
x 720 lines). This format uses exclu-
sively progressive scanning at several
frame rates and is described in the
SMPTE 296M standard.
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Designation

: IR Ac(ive Scanning mode Frame rate (Hz)*
production standard H-samples lines
293M {Progressive scanning) 704 480 Progressive 60{60/M), 30(30/M), 24{24/M)
' 294M (Serial interface) Interlaced 30(30/M)
296M (Scanning and interface) 1280 720 Progressive 60(60/M), 30(30/M), 24(24/M)

292M (Serial interface)

274M (Scanning) 1920 1080

Progressive

30(30/M), 24(24/M)

Interlaced

30(30/M)

*M=1.001 is a frame rate divisor for NTSC-friendly systems.

Table 2. 16:9 aspect ratio ATSC picture formats

« HDTV format B (1920 H samples x
1080 lines). This format uses exclusive-
ly progressive or interlaced scanning
at frame rates not exceeding 30Hz.
This restriction is due to the fact that
a progressive 60Hz frame rate would
result in a non-compressed bit-serial
rate of 3Gb/s, which exceeded the bit-
rate compression capabilities at the
time the ATSC standard was devel-
oped. SMPTE Standards 274M (scan-
ning) and 292M (bit-serial interface)
define several formats, including pro-
gressive scanning, which, currently, is
not an ATSC format.

Accounting for all picture scanning
formats and frame rates, the ATSC

Type of

service

The latter frame rates will simplify in-
terworking with NTSC material dur-
ing the simulcast period.

The audio system
characteristics

The ATSC standard document A-
52 defines audio characteristics. The
digital compression system is a con-
strained subset of the AC-3 system
developed by Dolby Laboratories. It
encodes five full-bandwidth audio
channels (3Hz to 20kHz) including
left, center, right, left and right sur-
round and one reduced bandwidth,
low-frequency enhancement (LFE)
channel (3Hz to 120Hz) by com-

Number of
channels

Compressed bit
rate (in Kb/s)

| Coplete main (CM) Main audio 110 5.1 64 to 384

ll Music and effects (ME) Main audio 110 5.1 64 to 384
Visually impaired (VI) Associated 1 128

[L Hearing impaired (HI) Associated 1 128

E Dialogue (D) Associated 1 128

| Commentary (C) Associated 1 128 |
Emergency (C) Associated 1 128
Voice-over (VO) | Associated 1 128 i

Table 3. ATSC audio service types

standard supports 18 picture formats,
based on the nominal frame rates of
60Hz, 30Hz and 24Hz. If we take into
considerationthe NTSC-friendly rates
of 59.94Hz, 29.97Hz and 23.976Hz,
we end up with 36 picture formats.

e e a2

pressing the resulting 5.184Mb/s data
stream into a 384Kb/s data stream.
The LFE channel carries about one-
tenth of the bandwidth of the other
channels, so the AC-2 system is fre-
quently mentioned as carrying 5.1

24 broadcastengineering.com

channels. Table 3 summarizes the au-
dio service type contained in an AC-3
elementary stream.

Transmission
considerations

Table 4 on page 26 shows essential
(active) bit rates of ATSC-recom-
mended production scanning for-
mats, with 10 bits/sample resolution,
before bit-rate reduction and com-
pression are applied. The total bit
rates, including the samples in the
horizontal and vertical blanking ar-
eas, are shown in brackets.

The ATSC terrestrial transmis-
sion standard defines the bit-stream
content and transport and its digital
transmission in the specified 6MHz
RF channel. The nominal transmis-
sion bit rate depends on the cho-
sen digital RF modulation scheme.
The ATSC chosen scheme, 8VSB,
limits the transmission bit rate to
19.38Mby/s. This constraint offers no
other alternative but bit-rate reduc-
tion and compression to accommo-
date all the ATSC formats.

The video compression scheme is
based on the main profile syntax of
the MPEG-2 video standard. It uses a
motion-compensated discrete cosine
transform (DCT) algorithm and B-
frame prediction. The video encoder
supports the wide motion estimation
range needed for tracking fast-motion
pictures. In addition, it uses source-
adaptive coding, field and frame mo-
tion vectors and other techniques
to improve compression efficiency.
In all ATSC-suggested formats, it is
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possible to transmit film material in
its native progressive 24fps formatand
eliminate the 3/2 pull-down concept
used in NTSC countries. This reduces
the transmitted bit rate and eases the
task of the MPEG-2 encoder. The

Active (total)

video format
H-samples x lines

Nominal frame
rate (Hz)*

correction, program stream multi-
plexing and switching, time synchro-
nization, flexibility and extendibil-
ity, and compatibility with the ATM
format. The 19.38Mb/s data stream
feeds a channel encoder, which in

Active (total)
nominal bit rate
(in Mb/s)*

30 interlaced 184 (252)
640 x 480 (840 x 525) 30 progressive 184 (252)

60 progressive 368 (504)

30 interlaced 207 (270)
720 x 480 (858 x 525) 30 progressive 207 (270)

60 progressive 414 (540)

30 progressive 553 (742)
1280 x 720 (1650 x 750) -

60 progressive 1106 (1485)

30 interlaced 1244 (1485)
1920 x 1080 (2200 x 1125) -

30 progressive 1244 (1485)

* For NTSC-friendly systems, this figure is divided by M=1.001.

Table 4. Active and total bit rates for various formats

receiver reconstructs the interlaced or
progressive display.

The ATSC system employs multiple
picture formats, digital audio and
video compression. The compressed
video and associated audio data
streams are packetized into a pack-
etized elementary stream (PES). One
(i.e., one HDTV program) or several
(i.e., multiple SDTV programs) PES
together with auxiliary and control
data and program and system infor-

turn feeds the RF modulator of the
terrestrial transmitter operating in an
allocated 6MHz RF channel.

Receiver and display
considerations

The receiver reverses the functions
of the RF transmission and encod-
ing and, after decompression, gener-
ates video and audio signals suitable
for the display format and listening
conditions chosen. For economic

. For economic reasons and to simplify
receiver design, TV receivers may not display

different formats.

mation protocol (PSIP) are fed to a
transport stream multiplexer, which
combines them into a 19.38Mb/s data
stream.

The packetization separates audio,
video and auxiliary data into fixed-
size units suitable for forward error

26

reasons and to simplify receiver de-
sign, TV receivers may not display
different formats. Depending on its
class, the receiver may be built to
display all transmitted formats or
in a native, receiver-specific display,
in one of the three picture formats

broadcastengineering.com

(1920 x 1080, 1280 x 720 or 720 x
480). In the end, the display device
determines the picture detail. Triple
CRT (green, blue and red) forward
or reverse projection systems offer
the best resolution as the picture
quality depends on the beam focus
that can be tightly controlled. The
resolution of the relatively obsolete
triple-gun direct-display CRT de-
pends on the beam focus as well as
the phosphor dot density.

LCD and Plasma devices feature
progressive (non-interlaced) dis-
plays. Because their native format is
typically 1280 x 720, they will work
best witha 1280x720 HDTV format.
They will, however, require dein-
terlacing and down-scaling from a
1920 x 1080 HDTV format to their
native format. This, by necessity, will
affect the displayed picture quality.

Reception problems

The ATSC chosen modulation
scheme, 8VSB, provides adequate re-
ception when outside, rooftop, recep-
tion antennas are used. Indoor an-
tennas provide unreliable reception.
However, rooftop antennas are rarely
used except in isolated and remote
reception sites and, in any event, are
impractical — if not impossible — to
use in large cities with many high-rise
buildings.

For this reason, more than 80 per-
cent of North American viewers re-
ceive analog cable TV. Because cable
operators have chosen a different type
of digital TV modulation, a separate
set-top digital cable TV tuner is re-
quired, or a new generation of cable-
compatible ATSC receivers will need
to be made available. BE

Michael Robin, a fellow of the SMPTE
and former engineer with the Canadian
Broadcasting's engineering headquarters,
is an independent broadcast consultant
located in Montreal. He is co-author of
“Digital Television Fundamentals,”
published by McGraw-Hill and translated
into Chinese and Japanese.

Send questions and comments to:
michael_rohin@prismb2b.com
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Network
cabling:

A manufacturer’'s view

BY BRAD GILMER

Ithough I have worked
with cable for many
- years, [ had never had

the opportunity to see it being made
until a few months ago when [ visited
CommScope’s cable manufacturing
plant in Claremont, NC. CommScope
designs and manufactures cable and
makes more than 3000mi of enter-
prise, broadband and wireless cables
per day. At the Claremont plant, the
company manufactures many differ-
ent products, including unshielded
twisted pair (UTP), coax and fiber-
optic cable. This plant is one of the
company’s 12 manufacturing facili-
ties located around the world.

Manufacturing single-
conductor and braid wire

The first thing that struck me when
[ entered the plant was its size. The
manufacturing plant is held within
two connected buildings that total
587,500sq ft.

The basic layout of the various manu-
facturing lines is similar. CommScope
draws its own single-conductor and
braid wire. Spools of single-conductor
wire or fiber are loaded onto machines
at the beginning of each line. The num-
ber of conductors or fibers needed for

Single-fiber reels are loaded onto a manufacturing line to create a multi-fiber
cable, Photos courtesy CommScope.

The jacket starts out as plastic pellets
that are loaded into a hopper above the
extruder. The appropriate color is add-
ed as the pellets are melted. The molten
plastic flows into the extruder head and
onto the individual wires as the wires
move through the head in a continuous
motion. The number of variables that

The number of variables that have to be regulated

to make this work is mind-boggling,

the finished product determines the
number of spools. Filler material and
strength members are also loaded, if re-
quired. The cable contents are threaded
through an extruder, which creates a
jacket, which then encloses the wires.

28

have to be regulated to make this work
is mind-boggling. Wire feed rate, ten-
sion, plastic flow rate and plastic tem-
perature are just some of the items that
must be closely controlled.

CommScope employs computer

broadcastengineering.com

statistical process control to identify
short and long-term manufacturing
problems. An example of a short-
term problem is a pressure variation
in the molten plastic as it flows into
an extruder. An example of a long-
term problem is a bearing going bad,
causing periodic fluctuations in cable
thickness.

In addition, operators test each roll
of cable to ensure it meets specifica-
tions before the cable moves on to
subsequent manufacturing steps. Op-
erators also test and inspect the final
product.

Once the jacket is extruded onto
the wires, the completed cable passes
through a number of water baths.
The temperature of these water
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baths is tightly controlled so that the
finished product’s jacket bonds prop-
erly to the cable.

The cable is then wound onto spools
or put into conveniently sized boxes.
Custom-designed computers control
the whole process, with proprietary
software written and maintained by
the company.

Manufacturing UTP cable

I had a couple questions about how
UTP cable is made: How are the wires
twisted together? Are the pairs in UTP
manufactured separately and then
woven together, or is the entire cable
manufactured in one step? But be-
fore [ got to these questions, [ learned
something else.

The raw material for the line is bare
14-gauge copper wire. As the line moves,
this wire is swaged down to the appro-
priate gauge. This reduces the time be-
tween loading reels of raw materials.

Once the wire is swaged to proper
size, it is insulated and fed into a
twinning machine. Two conductors
are fed through collars with holes in
them. As the wire is fed through the
machine, the collars twist the two
wires into a single twisted pair. The
wires feed into another set of collars,
which twist with a similar motion,
but at a faster rate.

This process continues until the
fourth stage, when the collars are
twisting so rapidly that you almost
cannot see the individual strands.
The output of this line is a reel of one
twisted pair. The four individual pairs
are then loaded into a similar ma-
chine, and they are bunched together
to produce the final UTP wire. From
here, the reels of UTP are loaded onto
a final line that adds a jacket.

Manufacturing
fiber-optic cable

To make fiber-optic cable, multicol-
ored reels of single-coated glass fiber
are loaded at the beginning of the
line. What happens next depends on
whether the cable is loose buffer or
tight buffer.

Loose buffer cable, which is typically

30

used in outdoor applications, carries
the fiber inside a loose-fitting buffer
tube filled with a water-blocking gel
that virtually eliminates water migra-
tion into the tube. Tight buffer cable,
as the name implies, has a buffer that
tightly encircles the fibers. Tight buf-
fer cable, intended for indoor applica-
tions, does not contain any gel.

A loose buffer manufacturing line in-
jects a water-blocking gel and then ex-
trudes the buffer tube around the fiber.
Multiple fibers in their buffer tubes are
combined according to the cable type
being manufactured. The fibers are

Braiders, mechanical knitting machines,
have been around for more than 100
years and are an efficient way to create
a woven shield outer conductor.

wrapped in Kevlar-strength members
and then fed through another extruder.
They can also be fed into a machine that
covers the cable in an armored jacket.
Tight buffer cable follows a manu-
facturing process similar to standard
wire described earlier in this article.

Manufacturing
coaxial cable

Watching UTP being made was
quite something. But it was also a real
learning experience seeing coax cable
being made.

The manufacturing process starts
with the cable’s center conductor,
which is fed off of reels and around

broadcastengineering.com

a large capstan. Two capstans, one at
the beginning of the line and the oth-
er at the end, carefully control tension
and feed rate throughout the process.
The center conductor is fed through
an extruder, where the dielectric is
applied. In this case, plastic pellets are
heated to the melting point and com-
pressed nitrogen gas is injected just
before the plastic exits the extruder.
The center conductor moves through
the extruder as the dielectric flows
onto it.

As the dielectric exits the extruder
head, two things occur simultane-
ously. First, the plastic begins to con-
tract as it cools. Second, the plastic
begins to expand as the high-pressure
gas mixed with the plastic is exposed
to ambient air pressure (creating the
foam dielectric).

The two processes are carefully con-
trolled to maintain the cable diameter
within tight tolerances. As part of the
continuous quality control process,
the center conductor is connected to
ground. The cable, with its dielectric
bonded to it, passes through a spark-
er box, where bead chains energized
with a high-frequency HV signal are
used to create a corona. If there is a
fault in the dielectric, the corona field
is disrupted and sets off a detector.

The cable is wound onto spools and
is then fed through another machine
called a braider. The center conduc-
tor and dielectric are fed through the
center of the braider, which weaves the
wire braid onto the cable. The braiders
have been around for more than 100
years and were originally designed to
make rope. The shielded cable is then
fed through an extruder head, where
the appropriate jacket is added.  JE

ACKNOWLEDGEMENTS: Thanks to Ran-
dall Stevens, Betsy Lambert and Comm-
Scope for their hospitality and contribu-
tions to this article.

Brad Gilmer is a SMPTE Fellow and is
president of Gilmer & Associates. He is
also executive director of the AAF
Association and executive director of the
Video Services Forum.

Send questions and comments to:
brad_gilmer@prismbzh.com
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lkegami Electronics (USA), Inc. 37 Brook Avenue, Maywood, NJ 07607 m
East Coast: (201) 368-9171 West Coast: (310) 297-1900 Southeast: (954) 735-2200 (e am I
Southwest: (972) 869-2363 Midwest: (630) 834-9774 |

www.ikegami.com
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HD routing

preparation

BY MITCH HAYDEN

hen considering an HD
routing infrastructure
build-out, you’ll need

to answer these four questions:

1. What specifications do I need to
consider?

2. What are my options and consid-
erations to weigh against my financial
budget?

3. Does the actual picture format
(10801 or 720p) matter?

4. Are there any special timing con-
siderations for HD?

Before we find the answers to these
questions, let’s review the background
concepts of SDL

SDI background

There is a serial signal transport
standard for routing SD digital video
signals (SMPTE 259M) and a differ-
ent, but similar, transport standard
for HD signals (SMPTE 292M). These

SD rates are from 143Mb/s to 360Mby/s,
and the SMPTE 292M HD rate is
1.485Gb/s. Both of these standards are
designed as funnels in which there are
multiple source formatting standards
that can be turned into a compliant SDI
signal. Examples of these standards are
the NTSC 4fsc composite sampling for
SD (SMPTE 244M) or 1080-line video
(SMPTE 274M) for HD rates.

Specifications

Because the basic characteristics of
SD and HD transport are similar, what
aspects of the specifications are note-
worthy for consideration in planning
for HD? The first issue is cable length.

Today, 100m of coax cable is typical-
ly specified by HD transmission gear
as the equalization length for HD.
Equalization is the process of insert-
ing specific high frequencies back into
the signal to recreate a good signal.

Because HD and SD share this same basic
electrical interface, circuit chips and finished

s IOAUCES can be designed to handle both.

standards’ similarities allow HD in-
frastructure to transport SD signals.
The similarities include:
* Electrical interface — 75() BNC,
unbalanced signal over coaxial cable.
+ Signal level — 800mV PP signal
(4+/-10 percent) and 0.0VDC offset
(+/- 0.5V).
+ Channel coding — scrambled NRZI.
Because HD and SD share this same
basic electrical interface, circuit chips
and finished products can be designed
to handleboth SD and HD. Any remain-
ing differences in the specifications can
be handled by equipment designers.
Thekey difference between the SDand
the HD serial transport standards is the
data rate of the serial bit stream. The

32

Equalization is possible because the
transport situation iswell-defined and
consistent. The signal transport me-
dium is known (a coaxial cable with
specified characteristics), and the sig-
nal being transported is a fixed style.
Therefore, the filtering action on the
signal can be reversed or equalized.

If you have an infrastructure that
requires cable runs for HD equip-
ment longer than 100m, what options
do you have? By choosing the correct
cable types, you can increase the cable
runs about 20 percent to 30 percent.

The 100m equalization specifica-
tion typically calls for Belden 1694A
or equivalent cable. Belden 7731A or
equivalent can increase your reach,

broadcastengineering.com

Grass Valley’s Trinix digital video rout-
ing switcher is designed for density and
comes in three sizes: 8RU for 128 X 128
frames, 15RU for 256 X 256 frames and
32RU for 512 X 512 frames.

but if significantly longer cable runs
are needed, the best option is to turn
to fiber.

Fiber signal transport options for HD
signals are readily available. With fiber,
the distance of the signal runs can be
anywhere from 1km to 60km, depend-
ing on the device used. Fiber transport
capabilities center on two criteria: sig-
naling type and carrier frequency of
the laser. There are two signaling types:
single- and multi-mode fiber.

Multi-mode fiber has a larger pipe
diameter (50 micrometers) and thus
allows for multiple paths for the
light to travel (hence the term rulti).
Single-mode fiber has a much nar-
rower pipe diameter (9 micrometers)
and essentially has only one path for
the light to travel. Because of the many
paths and resulting modal dispersion,
multi-mode fiber has more signal at-
tenuation and thus travels shorter dis-
tances than single-mode fiber.

The second aspect that has a major
impact on the distance traveled is the
carrier frequency. Fiber transmission
on glass fibers has three main fre-
quencies that are used. These frequen-
cies are used because they fit into the
locations where the least amount of
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Revolutionary Wireless

Cellcom 10 digital wireless intercom. Truly
new, truly revolutionary. The first stand-alone

wireless to offer small group person-to-person .
conversations among beltpacks. (
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CelCom  CefiCom
Beltpack  Antsnna

above the UHF television bands with no need o CELLCOM BASE STATION - /
for frequency coordination

b

e Ten beltpacks per base - all license free,
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Witness our award winning
intercom technology at

|” }}} clear'cﬂm A\\\ NAB 2006, Booth #C5119D,

April 24-27, 2006.
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light is absorbed. The three windows
are 830nm, 1310nm and 1550nm.
The 830nm window is old technology
and not found in new equipment. The
1310 window is used with multi-mode
transmission to create cost-effective
gear, sufficient for use in distances up
to 10km. The single-mode fibers and
the 1550nm wavelength are used in
combination to push the distances up
to the 30km range. There is gear on the
market that can reach 60km distances
while transporting HD-SDI signals.

Costs
It is also important to evaluate the
total cost of ownership of an HD-SDI
routing infrastructure. The total cost of
ownership includes the original price
of the equipment, the day-to-day costs,
and the maintenance and repair costs.
Because of the similarity in the SD
and HD transport standards, there is
plenty of transport gear that ranges
from SD-only to SD/HD-capable.
The original purchase cost of HD to-
day is typically about 25 percent to
35 percent more than SD-only gear.
This cost can be mitigated for those
who need SD-only today but want to
be HD-ready. The minimum required
plan to prepare for HD is to have your
cabling and your frames HD-ready.
The next step is to evaluate how
much of your circuitry should be HD-
capable today. For example, most of
today’s routers use a three-board ar-
chitecture. This includes
an input board,
a matrix or
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crosspoint board, and an output
board. To save money, you could pay
for the crosspoints to be HD/SD ca-
pable and select SD-only I/O boards.

One key consideration in choosing
SD/HD gear in routing equipment
is that the equalization distances are
300m for SD and 100m for HD. In
some HD/SD gear, the equalization
specification drops to 100m for SD
and HD. Evaluate your signal trans-
port layout to determine if you re-
quire the full 300m specification for
your SD runs. If that is the case, seck
out gear that allows for the dual-rate
equalization and meets both the SD
and HD specifications.

The operating costs for HD signal
transport equipment is essentially
the power consumption costs. Today,
in many cases, you can expect not to
pay a power premium for HD gear.
However, a quick analysis can show
that it is worth looking at the power
consumption costs.

For example, if you are evaluat-
ing products where the total power
delta is 1000W, you can expect to
save about $1200 to $1500 per year
in power and cooling costs. For 10
years worth of service, you can save as
much as $15,000.

Picture format

The SMPTE 292M serial digital in-
terface standard accepts all the com-
mon picture format scanning and
sampling standards. There are 13 for-
mats outlined in the standard.

The transport was designed to han-
dle 1.485Gb/s, and all picture formats
were designed to create 1.485Gb/s or
1.483Gb/s. The second rate is a result
of accommodating the frame rates of
both 30Hz and 30/1.001Hz, or
29.97Hz.To have all these pic-
ture formats achieve an equal
number of bits, the horizon-
tal ancillary data spaces are

adjusted.

Thus, for signal transport

The GrassValley Encore offers a scalable
approach to LAN/WAN facility control
with configuration, control, monitoring
and diagnostics.

broadcastengineering.com

reasons, products that conform to
SMPTE 292M will handle any of the
SMPTE standard picture formats. The

Choosing the correct cable type allows
you to increase the cable runs by about
20 percent to 30 percent.

real consideration in this case is to
evaluate the gear for its synchroniza-
tion and timing capabilities.

Synchronizing and timing

The frame rates available in HD pic-
ture formats are 24fps, 25fps, 29.97fps,
30fps, 50fps, 59.94fps and 60fps. The
signal routing infrastructure needs
to be able to create switch points at
all these frame-timing rates. This is
a vendor-to-vendor implementation
decision — not something mandated
by a standard. For this reason, you
will need to be sure the routing gear
you purchase has sufficient support
to switch on a frame-rate basis.

If your situation will have multiple
picture formats, you must also evaluate
whether the routing gear will be able
to support multiple switch points. The
two most common situations are when
29.97fps and 25fps content are both in-
cluded in the signal infrastructure and
when SD and HD are in place.

Bring the system together

A little bit of planning and early sys-
tem design work will go a long way to-
ward successful and cost-effective im-
plementation of a reliable, multiformat
HD routing infrastructure. Knowing
your business and how your company
wants to implement new digital signal
distribution paths is critical to avoid
wasted time and money on equipment
you may not need.

Mitch Hayden is the director of product
management for routers at Grass Valley.
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Marshall Electronics
O MegaPixel Resolution
N gaPixellE olution

Expanding Our New Line of

TFT-MegaPixel™

High Definition Monitors

V-R72P-2HDSDI
Price: $2999.00

Many of our new products feature TFT-Megapixel™ displays that provide greatly improved images compared to similar CRT and LCD
products. This new product line features the highest pixel density available for 10.4-inch to 3.5-inch displays in one, two, three, and four
screen configurations. Unlike many other LCD monitor manufacturers who simply package OEM open frame monitor sets, Marshall
Electronics has developed these products with newly developed proprietary technology that delivers a totally digital image process
onto each screen with greater than twice the resolution of our competition. Significant improvements have also been achieved in bright-
ness, contrast ratio, and viewing angles. Configurations are available with HDSDI{, SDI, DVI, Component HD/SD, and composite video
inputs. All models feature screens calibrated to SMPTE/IBU standards for color gamut and color temperature.

NEW LINE

Inputs

VGA

Composite 1, Composite 2

SDI 1, SDi 2

HDSDI/SDI

YPrPb, DVI, XGA,
§-Video, Compasite

SOI, YPrPb, DVI, XGA,
S-Video, Compaosite

HOSDI/SDI, YPrPh, DVI,
XGA, S-Video, Compaosite

800 x RGB x 600

e

Dual 8.4"

V-R82DP-VGA
$1799.00

V-R82DP-2C
$1999.00

V-R82DP-2SDI
$2999.00

V-R82DP-HDSDI
$3399.00

V-R82DP-HDA
$3099.00

V-R82DP-SD
$3699.00

V-R82DP-HD
$4299.00

Stand Alone 8.4

V-R84DP-VGA
$999.00

V-R84DP-2C
$1399.00

V-R84DP-2SDI
$1799.00

V-R84DP-HDSDI
$2099.00

V-R84DP-HDA
$1999.00

V-R84DP-SD
$2199.00

V-R84DP-HD
$2499.00

800 x RGB x 600

SR ATy =

Dual 10.4"

V-R102DP-VGA
$1999.00

V-R102DP -2C
$2499.00

V-R102DP-2SDI
$3399.00

V-R%02DP-HDSDI
$3699.00

V-R102DP-HDA
$3399.00

V-R102DP-SD
$3999.00

V-R102DP-HD
$4599.00

Stand Alone 10.4"

V-R104DP-VGA
$1199.00

V-R104DP-2C
$1599.00

V-R104DP-2SDI
$1999.00

V-R104DP-HDSDI
$2299.00

V-R104aDP-HDA
$2199.00

V-R104DP-SD
$2399.00

V-R104DP-HD
$2699 0C

www.LCDracks.com - 800-800-6608




L — s Y.
i 1 C

-l

_}:ri1rii5éshbea

15.17

# of Displays
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Inputs-Video per Display (Total) Inputs-Audio
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480 x 234 1
D17 (250) @)
3 480 x 234 1
D(265") (250) )
2 480 x 234 2
D(.9")  (300) 6)
2 480 x 234 1
D(1.8")  (308) 4)
3 960 x 234 2
D@25")  (350) (6)
3 960 x 234 2
D@25)  (350) )
3 1200x234 2
D(2.57) (350) {6)
3 800 x 480 2
D(2.5") xRGB 4)
(380)
1.2 TFT
K SAPIXEL |
3 800 x 480 2
D(25") xRGB ©)
(380) N
1.2 TFT
4 800 x 600 2
D(15") xRGB @)
(500)
1.944 TFT
 MEGAPIXEL .
5 800x600 2
D(15") xRGB @)
(600)
1.44TFT
| MEGAPIXEL

6 1024x768 1 1
D(2.25") x RGB
(250)

— ——

Marshall Electronics

Component HD/SD

SDI

HDSDI/SDI

<<
(L]
>

3)

>
a

SDI Embedded

AES/EBU

Balanced XLR
Unbaianced RCA

Tally

Features

* ONLY tiltable rack mount on the market
with 8 monitors in 1U space!

* High resolution LCD panels

» Active loop through

= NTSC/PAL auto recognition

=

* ONLY rack mount on the market with
10 monitors in 3U space!

» High resolution LCD panels

* Active loop through

= NTSC/PAL auto recognition

= Blue screen when signal not present

* Ultra compact - Only 2U high
* Active loop through

» NTSC/PAL auto recognition

* Low price

-

* Ultra compact - Only 2U high
* Active loop through

= NTSC/PAL auto recognition

* Low price

* High resolution LCD panels

» Each display has extra VGA input
* Buift-in Color Bar Generator

« Active loop through

» NTSC/PAL auto recognition

-

* High resolution LCD panels
» Buitt-in Color Bar Generator
« Blue screen when signal not present

-

* Wide Screen Hi Res panels with
16:9 to 4:3 ratio switch

» Blue screen when signai not present

* Input config stored in memory,
when unit is off

* NTSC/PAL configuration switch

« Active loop through; Bar Generator

-

= 1.2 TFT-Megapixel 7-inch wide screen

* 800 x RGB x 480 Dots with 1.2 miflion pixels
« 100% digital processing

« Bright 380 cd/m? Juminance

« 400:1 ratio of contrast between black and white
* 4:3 and 16:9 screen aspect ratios

« Built in Color Bars

« 1.2 TFT-Megapixel 7-inch wide screen

* 800 x RGB x 480 Dots with 1.2 million pixels

* 100% digital processing

* Bright 380 cd/m? luminance

* 400:1 ratio of contrast between black and white
« Any of the 6 inputs can be routed to each screen
« Each screen can sequence through alt active inputs

-

* 1.44 million TFT-MegaPixel / 8.4 inch
screens

= Hyper Process pius Match Color Conversion

= 50,000 hour backlight half life

* 500 (cd/m?) brightness modification

= Composite displayed as 10-bit digital

* On Screen Display (0SD) and Blue “Gun”

* Large 10.4- inch screens /1.44 TFT-MegaPixel

* More screen in less space than 9-inch CRT

* Hyper Process plus Match Color
Conversion

* 50,000 hour backlight half life

» Composite dispiayed as 10-bit digital

+ On Screen Display (OSD) and Blue “Gun”

« Compact - only 6U for 157 LCD
* Hi Res LCD pane!
2 Yy * Buit-in 125 channel cable ready
TV tuner (NTSC oniy)
« Built-in speakers
* NTSC/PAL configuration switch

Price

$2299.00

$3299.00

$1239.00

$1699.00

$2249.00

$1799.00

$3099.00

$1995.00

$2995.00

$1999.00

$2489.00

$2129.00
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V-R18P-SDI

= ONLY filtable rack mount on the market
with 8 SDI monitors in 1U space!
8 1 480 x 234 1 = High resolution LCD panels
D(11")  (250) (8) = Active reclocked loop through
« NTSC/PAL auto recognition

=z

= ONLY rack mount on the market with
10 SDI monitors in 3U space!

25" 10 3 480x 234 1 N * High resolution LCD panels
DE65)  (250) (10) « Active reclocked loop through
. « NTSC/PAL auto recognition
« High resolution LCD panels
+» 4 SDI inputs, each with loop through
480 x 234 1 Yy ° Blue screen when signal not present

+ Each channel has Hi-Res SDI to
(300) (4) Composite Video converter
« NTSC/PAL configuration switch

» Four 3.5-inch Advanced Deflnition
4:3 screens
640 x 480 1 * 100% digital processing
x RGB (4) + Widest quad screen viewing radius
(250) available - 130°
« Brightest quad screen available - 380(cd/m?)
1TFT * 4:3,16:9, and 4:3 of 16:9 DTV aspect ratios
ABIXEL » On Screen Display (OSD) and Blue “Gun”

» High resolution LCD panels
= Active loop through for composite and SDI inputs
$ 960 x 234 1 1 1 « Built-in Color bar generator
D(25")  (350) (3) (3) (3) = Blue screen when signal not present
= Each SDI channel has Hi-Res 10-bit SDI
to Composite Video converter
= NTSC/PAL auto recognition

<

3

« High resolution LCD panels
« Built-in Color Bar Generator

3 960 x234 1 1 Y« Each channel has Hi-Res 10-bit SDI
D(2.5")  (350) 3) 3) to Composite Video converter

« Wide Screen Hi Res panels with
16:9 to 4:3 ratio switch

= Each ch. has 10-bit D/A converter
3 1200x234 1 1 « Blue screen when signal not present

" ; « Input config. stored in memory,

s (300) @ @ when unit is off

» NTSC/PAL configuration switch

« Active loop through; Bar Generator

=<

1.2 TFT-Megapixel 7-inch wide screen with
3 800x480 1 1 1 1 800 x 480 x RGB Dots

D(25") xRGE (2) (2) (2 (2) + 100% digital processing

(380} « Bright 380 cd/m? luminance

« 400:1 ratio of contrast between black ang white
1.2TFT * 4:3 and 16:9 screen aspect ratios

Vi AP L | « Standard muttiformat Inputs
« Built in Color Bars

* 1.44 million TFT-MegaPixel / 8.4 inch

-

4 800600 2 Y screens
D(1.5") xRGB 4) * 100% digital processing
(500) « Hyper Process plus Match Color Conversion
« 50,000 hour backlight half ife
1.44 TFT * 500 (cd/m?) brightness modification
 MEGAPIXEL « On Screen Display (OSD) and Biue “Gun”
« 1.44 million TFT-MegaPixel / 8.4 inch
4 8oox600 1 1 1 1 11 ¥ screens
D(1.5") xRGB (2) (2 (2) (2 9 * SDI plus all HD/SD analog signals
des (500) @ @@ e @ @ « Hyper Process pius Match Color Conversion
« 50,000 h:%r backlight haif life
* 500 (cd/m?) brightness modification
I“' ‘44. __T 51; « On Screen Display (0SD) and Blue “Gun”
« Large 10.4- inch screens /1.44 TFT-MegaPixel
« 100% digital processing
5 5 800 x 500 2 = Hyper Process plus Match Color Conversion
D(1.5") xRGB {4) + 50,000 hour backlight half ife
(500) * 500 (cd/m?) brightness modification
1.aa T « On Screen Display (OSD) and Blue “Gun*
MEGAPIXEL |
* Large 10.4- inch screens /1.44 TFT-MegaPixel
5 80ox600 1 1 1 1 11 Y & Sl%l plus all HD/SD analog formats/frame
" rates
D(15")  xRGB (2 2} @ @) 2 @ « Hyper Process plus Match Color Conversion
(500) « 50,000 hour backlight ha life
» 500 {cd/m¥) brightness modification
3'44‘- -_';':1 « On Screen Display (OSD) and Blue “Gun"

- o ———

www.LCDracks.com - 800-800-6608
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Price

$3599.00

$4599.00

$2299.00

$2999.00

$3399.00

$2799.00

$3699.00

$2899.00

$2999.00

$3699.00

$3399.00

$3999.00
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‘ « High Resolution wide screen 1280 x
768 Dots with 2.95 million pixels
« CRT style viewing radius - 170° in any
direction provides superior visibility
" « Bright 450 cd/m? fuminance
17_ 1 6 i 1280 x768 1 1 1 1 L groduces enhanced image quality $3499.00
wide D(25") xRGB « 500:1 contrast ratio
(450) « 4:3 and 16:9 screen aspect ratios
- « Built-in Color Bars
V-R191P.-S0I « Easy to see three color tally indicators
« High Resolution LCD panel,1280 x 1024
pixels, 1,310,720 total
« CRT style viewing radius - 170° in any |
- direction provides superior visibility
19" 1 8 1280x1024 1 A 1 1 Y < 500:1 contrast ratio, 4:3 and 16:9 $3995.00
D{25") xRGB screen aspect ratios for DTV operations
(300) « Standard multiformat inputs:
composite, Y/C and SDI with active loop
through. plus VGA/XVGA input with auto-
matic scaling
« SDI input with standard 10-bit composite
output is provided using 12-bit Digital to
Analog processing
—m — e 8 « Three color tally indicators
_____ LCD Racks E
Defin itigo g
35" 4 2 640 x 480 1 v & f[;oyr 3.5;nch Ad\galncefj Definition 4:3 screens $3999.00
D(15") xRGB 4 . 323T éué’ Sfdé?m;,”sﬂ”e?ﬁiﬁn black and white
A _ NEW : * 300
V-H44a8-HOSON e (250) + 4:3 and 16:9 screen aspect ratios for
DTV applications
1TET « Works with all SMPTE/TU SDUHDSDI
| MEGAPIXEL |
= = production formats and frame rates
* 3 High Resolution 6.5-inch
1.2 TFT-MegaPixel wide screens
+ 100% digital processing
3 3 i 800 x 480 1 Y i ht 300 cd/m? luminance $3999.00
D(2.5") x RGB (3) + 500:1 ratio of contrast between
{500) black and white )
« 4:3 and 16:9 screen aspect ratios
1.2TFT * Works with all SMPTE/ITU SDI/HDSDI
"MEGAPIXEL | production formats and frame rates
+ 2 High Resolution 7-inch
1.2 TFT-MegaPixel wide screens
2 & = 800 x 480 JY 1 Jf ! Ly Analog Signals converted to 10 bit digital $2899.00
D(25") xRGB (2) (2) (2) 2) « Bright 380 cd/m? luminance
* 400:1 ratio of contrast between black and white
380
™ * 4:3 and 16:9 screen aspect ratios
12T w IHDCIP®| - Works with all SMPTE/ITU SDYHDSDI
MEGAPIXEL | ‘MIOH DEFINITION MULTMEDIA INTERFA production formats and frame rates
« 2 High Resolution 7-inch
2 $ ] 800 x 480 L Y 1.2 TFT-MegaPixel wide screefis §2999.00
D(15") xRGB (2) + 100% digital processing
(380) + Bright 380 cd/m? luminance
+ 400:1 ratio of contrast between black and white
L::' @' TET u * 4:3 and 16:9 screen aspect ratios
== « Waorks with all SMPTE/(TU SDI/HDSDI
production formats and frame rates
2 3 800x480 1 1 1 1 Y «2 _r(ljigh Resolution 7-inch 1.2 TFT-MegaPixel ~ $3999,00
" wide screens
JitL x3F;[[5]B @ @ @ @ * 100% digital processing
(380)  Bright 380 cd/m? luminance
1.2 TFT « 400:1 ratio of contrast between biack and white
 MEGAPIXEL | * 4:3 and 16:9 screen aspect ratios
« Works with all production formats and frame rates
2 3 800x480 1 1 1 vE 2 High Resolution 7-inch 1.2 TFT-MegaPixe! $4499.00
wide screens :
D{25") xRGB (2) (2 (2) + 100% digital processing
(380) « Bright 380 cd/m? luminance
« 400:1 ratio of contrast between black and white
VIAE2TET * 4:3 and 16:9 screen aspect ratios
LMIECADLKEL 5 « Blue Gun for color adjustment
+ 6 Frame Marker Overlays with Center Mark
2 4 800x600 1 1 1 1 1 T )\-44 ":"“(:I“ TFIT‘MZQDK/’;%ef'é 3-4ti?f0" SCW;”S $3099.08
" * Accepts all analog rmats/frame rates
D(165") xRGB (2 ) ) @ @ * Hyper Process plus Match Cotor Conversion
(500) + 50,000 hour backlight half ife
* 500 (cd/m?2) brightness modification
"'I_.4 .-.-IET- * On Screen Display (0SD) and Blue “Gun”
2 4 800 x 600 1 y i} 1.44 mitlion TFT-MegaPixel / 8.4 inch screens $3399.00

+ 100% digital processing of HDSDI/SDI

D(1.65") x RGB (2) « Hyper Process plus Match Color Conversion
{500) + 50,000 hour backlight half life
* 500 {cd/m?) brightness modification
.1'4-3'.-}'1:1; + On Screen Display (0SD) and Blue “Gun”

4 Marshall Electronics
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V-R82DP-HD

84” 2 4 B00X600 1 1 1 1 EN.
D(15") xRGB (2) (2) (2) (2) (2)

(500}

1.44 TFT
NEW

84” 2 4 1024x768 1 1 1 11 1
D(2.16") xRGB (2) (2) (2) 2) 2) (2

400)

10.4"2 5  800x600 1 1 1 11
D(15") xRGB (2) (2) (2) 2) 2
(600)
1.44 TFT

| MEGAPIXEL |

5  BOOxXG00 1
D(15") xRGB @
(600)
1 aa TI=T

EGAPIXEL |

10.4" 2 5 800x600 1 1 1 11 1
D(15") xRGB (2} (2) (2) 2) (2) (2)
(600)
1.44 TFT
APIXEL |

17 128x 111 111
pE7) 1024 (2) ) ) @12 (2
x RGB
(3004
1 6 1280x768 1 1 1 11
D(25") xRGB
(450)
16 1920x12001 1 1 111

(
Seaal HDCP)

* 1.44 million TFT-MegaPixel / 8.4 inch screens
« Accepts alt HD/SD formats/frame rates

* Hyper Process plus Match Color Conversion
* 50,000 hour backlight half life

* 500 (cd/m2) brightness modification

« On Screen Display (0SD) and Biue *Gun”

$4299.00

+ High Definition Resolution 8.4-Inch 2.4 TFT-
MegaPixel screen
« Analog Signals converted to 10 bit digital
* Bright 400 cd/m? luminance
¥« 400:1 ratio of contrast between black and white = $5999.00
« Build-in Coior Bar Generator
« Standard Muitiformat Inputs
« Blue Gun for color adjustment
« Zoom function
* Build-in Color Bars
* 6 Frame Marker Overays with Center Mark

« Large 10.4- inch screens /1.44 TFT-MegaPixel

« Accepts all analog HD/SD formats/frame rates $3399.00
* Hyper Process pius Match Color Conversion

* 50,000 hour backlight haif life

* 500 (cd/m2)} brightness maodification

* On Screen Disptay (0SD} and Blue "Gun”

« Large 10.4- inch screens /1.44 TFT-MegaPixel
Y - 100% digital processing of HDSDY/SDI

* Hyper Process plus Match Color Conversion

* 50,000 hour backlight half life

« 500 {cd/m?) brightness modification

= On Screen Display (OSD) and Blue “Gun”

$3699.00

* Large 10.4- inch screens /1.44 TFT-MegaPixe!
« Accepts all HD/SD formats/frame rates

« Hyper Process plus Match Color Conversion

* 50,000 hour backlight half life

* 500 (cd/m?) brightness modification

* On Screen Display (0SD) and Blue “Gun”

$4599.00

+ SXGA 1280 x 1024 pixels, 16.7 million colors
« Compact - fits in EIA standard rack 8U high

« VESA 75 mount for wall, Ceiling or desk top

= 170° CRT style viewing angles

* V-Mount battery adapter

» Composite/Component/DVI/VGA inputs

$2995.00

= Rack mount and Desktop configurations
» High Resolution wide screen
1280 x 768 Dots
* Bright 450 cd/m? luminance
« CRT style viewing radius - 170°
w in any direction
* 500:1 contrast ratio
* Pixel response less than 23 ms
= 16:9 and 4:3 screen aspect ratios
* Built-in Color Bar Generator
« 6 Frame Marker Ovedays with Center Mark

$4399.00

« Totally Digitat WUGA 6.9 Megapixel
1920 x 1200 disptay

+ Native HD/SD screen formats
(640, 720, 1080 vertical lines) in TFT
Pixel-to-Pixel™ mode

« CRT style viewing radius - 176°
in any direction

* Bright 250 cd/m? luminance

« CRT style viewing radius - 170°
in any direction

$5999.00

D{2.5"}) x RGB
(250)

« 500:1 contrast ratio

« 16:9 and 4:3 screen aspect ratios

« All analog signals internally converted to 24
bit component digital with 5 line adaptive fiiter

« 6 Frame Marker Overlays with Center Mark

www.LCDracks.com - 800-800-6608



LCD ac
DVI/'VGA Illl

V-R44P-DVI NEW 2 840 x480 1

D(19") xRGB @y
(300)
(ATFT

IELAD

2 5 800x600 11
D(15") xRGB (2) (2}
(500)
144TFT

MEGA

104”2 5  800x600 11
D(15") xRGB (2) (2
(600)

1.44TFT

S$DI Embedded

Balanced XLR

Y < Four 3.5-inch Advanced Definition 4:3 screens $3599.00
 100% digital processing of DVI/VGA signals
« Widest quad screen viewing radius available - 130°
* Brightest quad screen available - 380(cd/m?)
* 4.3, 16:9, and 4:3 of 16:9 DTV aspect ratios
+ On Screen Display (0SD) and Blue “Gun”

« For PC signais up to SXGA resolution

Y  (1280x1024)
* 1.44 million TFT-MegaPixel / 8.4 inch screens
« Hyper Process plus Match Color Conversion
* 50,000 hour backlight half life
* 500 (cd/m?) brightness modification
* On Screen Display (OSD) and Blue *Gun”

$1799.00

Y < For PC signals up to SXGA resolution $1999.00
(1280x1024)

* Large 10.4 inch High Res screens

* Hyper Process plus Match Cotor Conversion

* 50,000 hour backlight half ife

* 600 (cd/m?) brightness modification

+ On Screen Display (OSD) and Blue “Gun”

1517 1 6 1024x768 1 4 1
D(2.25”) (250}

1517 1 8 1024x768 1 4 1
D(3.33") xRGB
(250)

1517 1 1 1024x768 1 4 1
D(22') x RGB
(250)

17" 1 8 1280x10241 4 1
D(25”) x RGB
(250)

« Compact - only 6U for 15" LCD

* Hi Res LCD panel

* Built-in Quad Splitter with on screen
display

N * Freeze-zoom function and PIP

capability

» Availabte in NTSC or PAL config.
(V-R151P-4-PAL)

$2699.00

* Hi Resolution LCD panel

* Built-in 125 channei cable ready TV
tuner (NTSC only)

* Built-in speakers

+ Built-in Quad Splitter with on screen

8 Y display

= Freeze-zoom function and PIP
capability

» Built-in audio bar graph display

* Headphone output

+ Avaitable in NTSC or PAL config.
(V-R154P-PAL)

$4995.00

« High Resolution 1024 x 768 pixeis,
786,432 total

* Bright 250 cd/m? luminance

* 4 Video inputs with 75Q termination

2 N and active loop through feature

« Ultra-compact design fits in EIA
standard rack 1U high

* Built-in Quad Splitter/Sequential Switcher

* Available in NTSC or PAL format

* Key lock for secure transportation

$2699.00

= High Resolution 17" LCD monitor

= Best viewing angle in the Industry -
170° in any direction

« Menu driven 4:3 or 16:9 ratio switch

* Built-in Quad Splitter with

N on-screen display

* Freeze-zoom function and PIP
capability

» With optionat HDSDI to VGA
converter can accept 1080i or 720p

= Only 2.5" deep

= Availabie in NTSC or PAL config.
(V-R171P-4-PAL)

$3699.00

6 Marshall Electronics



LCD Racks
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LCD Racks
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SOl Embedded
Balanced XLR

79" 1 4
D(2.65")

1400x234 1 2 4
(350)

7 BB 3
wide  D(2.65")

1440x234 1 1 1 4 2 4
(400)

« Built-in speakers / Headphone output

« Ability to choose any audio input to
any speaker independently

« NTSC/PAL auto recognition

« 4 channel bar graph display

« Low cost

« Wide Screen Hi Res panel with
16:9 to 4:3 ratio switch

« Accepts all types of audio/video inputs

« 4 channel high res bar graph dispiay

« NTSC/PAL auto detection

« Active loop through; Bar Generator

« Revolutionary Class D digital audio
amplifier offers SW per channel

$1999.00

$3299.00

Pull-Out
Drawers

V-RD151-9

V-ABADP-VGA

T eron '
+ Windows
s e e

V-R104DP-VGA

ros '}
- Windows

Protessional

1517 1 1
D(22")

1024x768 1 4 1 2
x RGB
(250)

151" 1 1
D(22")

1024x768 1 1 1 2
x RGB
(250)

H

« High Resolution 1024 x 768 pixels,
786,432 total

« Bright 250 cd/m? luminance

« 4 Video inputs with 752 termination
and active loop through feature

« Ultra-compact design fits in EIA
standard rack 1U high

« Built-in Quad Splitter/Sequential Switcher

« Available in NTSC or PAL format

« Key lock for secure transportation

« High Resolution 1024 x 768 pixels,
786,432 total

« Bright 250 cd/m2 luminance

« Video and S-Video inputs with 75Q
termination and active (oop through
feature

« Ultra-compact design fits in EIA
standard rack 1U high

» Built-in Speakers

* NTSC/PAL recognition

« Key lock for secure transportation

|
$2699.00

$2199.00

NEW

NEW

2K 3
(=] =
z (=1 -
5 5
g =
=] [~]
LX)
8.4” 800 x 600 11 3.62" x
x RGB 3.32"x
(500) 0.95”
1.44 TFT)|
10.4” 800 x 600 11 3.62" x
x RGB 3.32" x
(600) 0.95”
1.44TFT
| MEGAPIXEL |

N

N

Features

« Easy to View 8.4-inch screen

+ 800x600 Dots (1.44 million RGB pixels)
< 100% digital processing

« 5 Year /50,000 backlight life

« 10 bit Analog to Digital conversion
« Wide viewing angle - 130°

« 500 (cd/m2) luminance

« 500:1 contrast ratio

« Response rates less than 25 ms

« 4:3 and 16:9 screen aspect ratios
« Direct access for all adjustments
« Durable metal enclosure

« Configurable ¥ 20 Mounting

« Operates on 12 VDC

« Large 10.4-inch screen

« 800x600 Dots (1.44 million RGB pixels)
« 100% digital processing

« 5 Year /50,000 backlight life

« 10 bit Analog to Digital conversion
« Wide viewing angle - 130°

« 600 (cd/m?) luminance

« 500:1 contrast ratio

« Response rates less than 25 ms

« Direct access for all adjustments
« Durable metal enclosure

« Configurable 4 20 Mounting

« Operates on 12 VDC

$999.00

$1199.00 ‘

www.LCDracks.com - 800-800-6608



_______ Monitors |
Composite
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Resolution
(Backlight in cd/m?
luminance)
Dimentions
Features

V-LCD3.5-PRO

NEW * High resolution LCD Panel
_— * Bright 250 cd/m? luminance '
= NTSC only |
35" 480 x 234 1 3.62"x N - Miniature and lightweight package $399.00
(250) 3.32" x * Optional stand
0.95” * Optional Power Supply (V-PS§12-500)

« Weighs only 0.32 bs \
V-LCD4-PA

+Plastic cabinet with 1/4” mount
*Sound and brightness control ‘
* Built-in speaker and removable stand
4 480 x 234 1 6"X N «power supply and RCA to BNC adapter ~ $299.00 |
(210) 45" x are included |
25" « Available in NTSC or PAL format |
= Weighs only 1.12 Ibs |

V-LCDA4A-PRO-L « Heavy Duty compact metal cabinet
with brushed aluminum finish has
1/4" mount for ease of installation
. . * Switchable dual video BNC inputs
$ 480 x 234 z 5.51" x + Color, tint, contrast and $399.00
(250) 3,62 "" brightness control
1.81 « Wide viewing angle
= Active loop through feature
= Weighs only 0.92 Ibs

V-LCDA4-PRO-L-KIT

Kit includes:
- \-LCD4-PRO-L i
» Weather Proof Caring Case
4’ 480 x 234 2 551" x N - High Capacity Battery $474.00 |
(250) 3,62” x » Charger |
1.81" « Can run up to 1 hour and 20 min
on the battery

V-LCD5S.6-PRO * Plastic cabinet with 1/4" mount

« Side mounted volume, color, contrast
and brightness controls |
5.6” 960 x 234 1 1 6.4”x N - Power supply and adapter cables included ~ $399.00
(250) 53" x » Built-in speaker
20" *» Measures 6.4"Wx 5.3'Hx 2.0"D
» Weighs only 1.14 ibs

V-LCDS.6-PRO-KIT i — “
Kit includes:

- LCD5.6-PRO

» Padded Caring Case I

5.6” 960 x 234 1 1 64°x ) By ey $429.00 |

i « Charger
(250) Sé!.io“x « Cables

- Can run up to 1 hour dnd 45 min ’

on the battery

NEW r — — —

V-ASL7070 —_——

« Low Cost Wide Screen Field Monitor
» NTSC/PAL System Selectable
» Mirror Mode |
7 1440 x 234 1 2 7" x N+ Headphone Jack with volume control $499.00 |
wide (200) 475" x * IR Audio for wireless headphone ‘
1.0” » On Screen Dispiay (0SD) for adjustment

y functions

NEW » Low Cost Screen Fieid Monitor ’
V-ASLBOAO g » NTSC/PAL System Selectable

- Mirror Mode |

8” 640 x 480 x RGB 2 2 7.8”x N *Headphone Jack with volume control $529.00 |

(380) 58" x » On Screen Display (0SD) for adjustment |

13" functions ‘

I

8 Marshall Electronics



Composite
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Resolution
(Backiight in cd/m?
luminance)
Dimentions

V-R70DP NEW

T 800x480xRGB 1 2 7.60" x
wide (380) 5.16” x

- 216"
1.2 TFT
 VMEGABIXEL |

7.9" 1440 x 234 11 9.41" x
(350) 6.25" x
1.50”

v-asapp-2zc VEW

8.4" 800 x 600 x RGB 2 9" x
(500) 6.875" x
2.50”
1.944 TFT

v-RrR104appP-2c VEW

10.4” 800 x 600 x RGB 2 10.25" x
(600) 8.5" x

1.94 TFT | A

N

Y

Y

Features

High Resolution 7-inch wide screen
800xRGBx480 Dots with 1.2 million pixels
Optical grade polycarbonate screen cover
Analog signals converted to 10 bit digital
Bright 380 cd/m? luminance

400:1 ratio of contrast between black
and white luminance

* 4:3 and 16:9 screen aspect ratios

« “¥" Mount battery adapter included

= Buiilt in Color Bars

* Blue Screen for color adjustment

* Plastic cabinet with 1/4” mount

= Bright and vivid color picture

= Slim, portable design

» Law power consumption

* Accepts composite and S-Video,
each with active loop through

« NTSC/PAL auto recognition

= Pawer supply included

= Weighs only 1.7 Ibs

= 1.44 million TFT-MegaPixel / 8.4 inch
screens

= Hyper Process plus Match Color
Conversion

= Ontical grade polycarbonate screen cover

* Rugged Enclosure with
AR/Scratch Resistant screen

= 50D (cd/m?) brightness modification

« Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

= Om Screen Display (0SD) and Blue “Gun”

« 1.44 milllon TFT-MegaPixel / 10.4 inch
screens

+ Large 10.4 Screen Field Monitor

« Optical grade polycarbonate screen cover

= Hyaer Process plus Match Color
Conversion

» Rugged Enclosure w AR/Scratch Resistant
screen

« Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

« On Screen Display (0SD) and Blue “Gun”

$999.95

$949.00 |

$1399.00

$1599.00

Composite +
VGA

V-LCD12.1-SVGA

121" 800x600xRGB 1 1 1 1 11.50"x
(210) 8.75" x
1.257

V-LCD15

151" 1024x768xRGB 1 1 1 1 1537"x
(250) 12.19" x
2.10"

N

N

« Lightweight and portable

= Remote control included

< Built-in speakers

< Optional VESA adapter available
(VESA 75mm Adapter V-LCD-VA)

» NT5C/PAL switchable

« Optional Ceiling Mount ($75.00)

= Optional Wall Mount (575.00)

* Low cost

= Weighs only 3.25 Ibs

= High resolution LCD panel

= Rernote control included

« Buiit-in speakers

« QOptional VESA adapter available
(VESA 75mm Adapter V-LCD-VA)

= NTSC/PAL switchable

= Optional Ceiling Mount ($75.00)

« Optional Wall Mount (375.00)

= Weighs only 9 Ibs

$1199.00

$1499.00

www.LCDracks.com - 800-800-6608




Composite +
VGA

VvV-LCD17

17.0”

20.1”

Q
=
w
°
=9
€
o
o

(Backlight in cd/m?
luminance)
Dimentions

Resolution
Component HD/SD

1280 x 1024 x RGB
(250)

e
e
-

1 16.96” x
14.29” x
2.16”

640x480xRGB 1 1 1 1
(450)

20.08" x
18.90” x
236"

Tally

Features

» Best viewing angle in the Industry - 170°
in any direction
» Software driven 16:9 to 4:3 switch
» HD Ready: will accept 1080i or 720p with \
optional HD/SVGA converter $2569.00 |
*» VESA 75mm mount compliant |
+ NTSC/PAL switchable
» Weighs only 12.95 Ibs

» Ultra bright 450 cd/m?2 luminance
» Highest contrast ratio 400:1

» Full function remate control

» NTSC/PAL switchable

+» VESA 75mm mount compliant

« Weighs only 17.95 Ibs |

$2799.00

a

SDI

v-R7oP-snD NEW

7,,
wide

8.4”

8.4”

1047

10.4”

800 x 480 x RGB 1 2
(380)

| 1.2 TFT |
[ MEGAPIXEL |

7.60” x
5.16" x
2.16”

800 x 600 x RGB 2
(500)

1.44 TFT)
| MEGAPIXEL |

57 x
6.875” x
25"

800x600xRGB 1 1 1 1 11
(500)

1.944TFT
| MEGAPIXEL |

9” x
6.875" x
25"

800 x 600 x RGB 2
(600)

1.944TFT
| MEGAPIXEL

10.25" x
85" x
25"

800x600xRGB 1 1 1 1 11
(600)
1.44 TFT|

10.25" x
8.5" x
25"

Y

Y

Y

» High Resolution 7-inch wide screen
800xRGBx480 Dots with 1.2 million pixels
= Optical grade polycarbonate screen cover

» 100% digital processing

» Analog signals converted to 10 bit digital

» Bright 380 cd/m? luminance

» 400:1 ratio of contrast between black $1499.00
and white luminance |

» 4:3 and 16:9 screen aspect ratios

* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

» Built in Color Bars ’

* Blue Screen for color adjustment

» 1.44 million TFT-MegaPixel / 8.4 inch
screens l‘
» Optical grade polycarbonate screen cover
» 100% digital processing [
* Hyper Process plus Match Color
Conversion |
+» 50,000 hour backlight haif life
» 500 (cd/m?) brightness modification ‘
* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr ‘
» On Screen Display (0SD) and Blue “Gun”

$1799.00

* 1.44 million TFT-MegaPixel / 8.4 inch
SCIEens
» Optical grade polycarbonate screen cover
» SDt plus all HD/SD analog signals
» Hyper Process plus Match Golor Conversion $2198.00 |
» 50,000 hour backlight half life
* 500 (cd/m?) brightness modification
* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr
» On Screen Display (0SD) and Blue “Gun” |

» Large 10.4- inch screens /
1.44 TFT-MegaPixel
» Optical grade polycarbonate screen cover
» 100% digital processing
* Hyper Process plus Match Color Conversion
» 50,000 hour backlight half life
*» 500 (cd/m?) brightness modification
* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr
» On Screen Display (0SD) and Blue “Gun”

|
$1999.00

» Large 10.4- inch screens/1.44 TFT-MegaPixel |

» Opticat grade polycarbonate screen cover

» SDI plus afl HD/SD analog formats/frame rates

* Hyper Process plus Match Color
Conversion

» 50,000 hour backlight half life

» 500 (cd/m?) brightness modification

* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

» On Screen Display (0SD) and Blue “Gun”

$2399.00 |

Marshall Electronics



| Monitors
TV Tuner

_ NEW
V-ASL7000 70

7
wide

V-ASLB0O00D NEW

oo

V-LCD-12-TV

1217

V-LCD15-TV

15.17

V-LCD17-TV

17.0"

20.1”

{Backlight in cd/m?

Resolution
fuminance)

1440 x 234
(200)

640 x 480 x RGB
(380)

800 x 600 x RGB
(210)

1024 x 768 x RGB
{250)

1280 x 1024 x RGB
(250)

640 x 480 x RGB
(450)

1

1

1

1

-]
=
@ |
<
a
£
=3
o

2

1

1

1

1

HDSDI/SDI

2

2

1

1

1

1

Dimentions

7.375" x
4.625" x
1.0”

7.8"x
5.8” x
1.3

11.50” x
8.75" x
1.25”

15.37" x
12.19” x
2.10”

16.96” x
14.29” x
2.16”

20.08" x
18.90" x
2.36”

¥

T

Features

» NTSC VHF/UHF/CATV (cable ready)

125 channel tuner built-in ‘
» 2 Composite NTSC plus

2Mono Audio inputs
» Composite NTSC output
* Built-in FM Transmitter 87.5 to 89.5 MHz
« Will work from 10V to 16V OC
* Weight only 1.0 Ib

$549.00 ‘

= NTSC VHF/UHF/CATV (cable ready)
125 channel tuner built-in
» 2 Composite NTSC plus
2 Mono Audio inputs
» Composite NTSC output
* Built-in FM Transmitter 87.5 to 89.5 MHz
» Will work from 10V to 16V DC
= Weight only 1.5 Ibs

$599.00

» Lightweight and portable

 Rzmote control included

« Built-in speakers

« Ontional VESA adapter available (VESA |
75mm Adapter V-LCD-VA) $959.00 |

* NITSC/PAL switchable

« Ootional Ceiling Mount ($75.00}

» Optional Wall Mount ($75.00)

* Low cost

= Weighs only 3.25 Ibs

* High resolution LCD panet

» Remote control included

« Built-in speakers

= Optional VESA adapter available
(VESA 75mm Adapter V-LCD-VA)

» NTSC/PAL switchable

= QOptional Ceiling Mount ($75.00)

» Optional Wall Mount ($75.00)

* Weighs only 9 ibs

$1050.00 |

« Bast viewing angle in the Industry - 170°
in any direction

» Software driven 16:9 to 4:3 switch

* HD Ready: will accept 1080i or 720p with
optional HO/SVGA converter

» VESA 75mm mount compliant

» NTSC/PAL switchable

* Optional Ceiling Mount ($75.00)

* Optional Wall Mount ($75.00)

» VWeighs only 12.95 Ibs

$2059.00

* Ultra bright 450 cd/m? luminance
» Highest contrast ratio 400:1

» Full function remote control

» NTSC/PAL switchable

* VESA 75mm mount compliant

= Weighs only 17.95 Ibs

$2799.00

www.LCDracks.com - 800-800-6608
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|_______Monitors
High

Definition

V-RE65P-HD

6.5"

7

7

V-R84DP-HDA

e —_—

> mr &

V-RBADP-HDSDI
EW
8.4”

V-RB84DP-HD

8.4”

8.4”

10.4”

10.4*

10.4”

Composite

£ Component HD/SD
HDSDI/SDI

(Backlight in cd/m?

Resolution
luminance)

800 x 480 x RGB 1
(380)
1.2 TFT
| MEGAPIXEL |

800 x 480 x RGB 11
(380)

1.2 TFT
| MEGARIXEL |

800 x 480 x RGB 1
(380)

1.2 TFT_

800x600xRGB 1 1 1 11
(500)

(1.44 TFT
| MEGAPIXEL |

800 x 600 x RGB 1
(500)

1.44 TFT
VIEGAPIXEL |

800x600xRGB 1 1 1 11 1
(500)

1.44TFT
| MEGAPIXEL |

1024 x 768 xRGB 1 1 1 11 1
(380)

2.4 TFT
 MEGABIXEL

800x600xRGB 1 1 1 11
(600)

1.44 TFT |
| MEGAPIXEL |

800 x 600 x RGB 1
(600)

1.44TFT
| MEGAPIXEL |

800x600xRGB 1 1 1 11 1
(600)

1.44 TFT
e

Dimentions

7.25" x
4.6” x
2.4”

7.60” x
5.16" x
2.16”

7.60” x
5.16” x
216"

9” x
6.875" x
2.5

9”x
6.875" x
25"

9" x
6.875" x
25"

9" x
6.9" x
2.8”

10.25" x
8.5" x
25"

10.25" x
8.5 x
25"

Features

High resolution 6.5” wide screen LCD

Panei with 1.2 million pixels

Bright 380 cd/m? luminance

Optical grade polycarbonate screen cover
16:9 and 4:3 screen aspect ratios for DTV app.

<

$3799.00 |

Standard multiformat inputs

High Resolution 7-inch wide screen |
800xRGBx480 Dots with 1.2 million pixels
Optical grade polycarbonate screen cover
100% digital processing

Analog signals converted to 10 bit digital
“V” Mount battery adapter included
Bright 380 cd/m? luminance

4:3 and 16:9 screen aspect ratios ‘

“V" Mount battery adapter included

High Resolution 7-inch wide screen

Y 800xRGBx480 Dots with 1.2 million pixels
Optical grade polycarbonate screen cover
100% digital processing

Analog signals converted to 10 bit digitat
Bright 380 cd/m2 luminance

1.44 million TFT-MegaPixel /8.4 inch screens:

Optical grade polycarbonate screen cover

Accepts all analog HD/SD formats/frame rates $1999.00
Hyper Process plus Match Color Conversion ’
50,000 hour backlight half life

500 {cd/m?) brightness modification

Includes V-Mount Battery Adapter / 4 Pin

XLR Pwr

On Screen Display (0SD) and Blue “Gun”

1.44 million TFT-MegaPixel /8.4 inch screens
Optical grade polycarbonate screen cover
100% digital processing of HDSDI/SDI
Hyper Process plus Match Color Conversion
50,000 hour backlight half life

500 (cd/m?) brightness modification
Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

On Screen Display (0SD) and Blue “Gun”

1.44 million TFT-MegaPixel /8.4 inch screens
Optical grade polycarbonate screen cover

Accepts all HD/SD formats/frame rates
Hyper Process plus Match Color Conversion
50,000 hour backlight half life

500 (cd/m?) brightness modification
Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr

On Screen Display (0SD) and Blue “Gun” |

High Definition 8.4-inch 2.4 MegaPixel screen
“V" Mount battery adapter included

« Optical grade polycarbonate screen cover
v Bright 400 cd/m? Juminance

« 400:1 ratio of contrast between black

and white luminance

= Blue Gun for color adjustment

= Zoom function

= 4.3 and 16:9 screen aspect ratios

= 6 Frame Marker Overlays with Center Mark

* Built- in Color Bars

$1599.00 ‘

$1999.00 ‘

Y

.

$2099.00

Y $2499.00 |

$3899.00

*« 1.44 million TFT-MegaPixel/10.4 inch screens
= Optical grade polycarbonate screen cover
= Accepts all analog HD/SD formats/frame rates
Y = Hyper Process plus Match Color Conversion $2199.00
= 50,000 hour backlight half life
» 500 (cd/m?) brightness modification
« Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr
= Dn Screen Display (OSD) and Blue “Gun”

= 1.44 million TFT-MegaPixel /10.4 inch screens
= Optical grade polycarbonate screen cover
= 100% digital processing of HDSDI/SDI
Y < Hyper Process plus Match Color Conversion $2299.00
« 50,000 hour backlight half life
= 500 (cd/m2) brightness modification
« Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr
« On Screen Display (0SD) and Blue “Gun”

» 1.44 million TFT-MegaPixel /10.4 inch screens
» Optical grade polycarbonate screen cover
Y - Accepts all HD/SD formats/frame rates
= Hyper Process plus Match Color Conversion
= 50,000 hour backlight half life
« 500 (cd/m?) brightness modification
* Includes V-Mount Battery Adapter / 4 Pin
XLR Pwr
+ On Screen Display (0SD) and Blue “Gun” |

$2699.00

12
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/L 6.5" and 7% Stand Alone Monitor Kits )

Part Number Including Description
A range of pre-packaged kits VRESP-HD | 65" HD monitor !
for 8.5 and 7.0” stand alone | ygecpunky | | NGey | Chaiy oooreak-Out Cable LN -
monitors are available. Each V-PS12-33 | A.C. Power Supply 1 '
kit includes options that make S | CRag Wge Ll —
these monitors even more por- VROUIACD | AR power Acapr e 1
table. Every kit is provided at a | V-RESP-HD-KZ V-PACKLR | Viewing Hood 1| 399800
discounted package price and — , LI S
no substitution of COMPONEN'S | y.pgsp.hpks | VAGEBA | vuont Batery Adapter 1| 439900
is allowed. All of the kits in- | IDX-E50S | Battery 1! '
;::lr(:gbém:g:;%rg: ;‘:&u'gsglufgg | V-RGSP-HD-Ks _ i _ > oramel Sequential Charger : | 4993.00 |
a durable carry case, analog component — B ﬁ?gygggvgfgipmy 1 X
breakout cable, A.C. stand alone power supply and cleaning wipes. VHWPK | Cieaning Wipe o ff 2499
A variety of kits are available with batteries, charger, sun hood, plus V.R70K1 | ses above 1
Anton Bauer‘ Gold gnd four pin D.C. power adapter cables. Tough, V-R70-K2 V_g;gf%—g Q";;"X[;ﬁ;ag'flmgr‘\damﬂ ; 449.05%
rugged and fightweight, the carry case provides the safest transport- V-H700P | Vikwing Hood 1
able environment for your monitor. Each case is manufactured with a VR70K2 | ses above [
proprietary HPX™ high performance resin, and features secure Press il IDXE50S | Baktery 1 | 6499% |
& Pull fatches, automatic pressure relief valve and a durable soft- V-R70-Ke V-R70-K3 | ses above _ 1 | 18500
grip handle. This is the most comfortable, toughest case available. | \DXVL-2Pws | 2Channel Sequental Charger | 4 | 110" |
Airtight, watertight, dent & shatter-resistant, our carry case is made " Only when purchase with 7" LCD monitor
\__to defy the elements. J
/C Accessories for Stand Alone / Video Assist Monitors )

V-H7M

Sun Hood for 7 monitors.
Use for viewing in bright lighting

v-CcCc1,vCcec?

Airtight, watertight, dent & shatter-
resistant, carry case for V-R65P-HD.

or outdoors. Price: $199.00
Price: $99.95
V-HS900 V-LCD-VIT-01

Sun Hood for 8.4” monitors.
Use for viewing in bright lighting
or outdoors.

Price: $129.00

V-H10M

Sun Hood for 10.4” monitors.
Use for viewing in bright lighting
or outdoors.

Price: TBD

V-ABA-0O1
V-Mount to Anton Bauer Adapter.

Use to power Marshall Electronics moni-
tors that have V-Mount plate with Anton

Bauer Gold Mount battery.
Price: $199.00

V-DV-PWR1
Use the DV-Power pack with Marshall

4
: 2

S
7

Camera Hot Shoe Mount.
Attaches monitor to camera.
Price: $24.95

V-LCD4a-ST

Stand. Use for table top mount.
Price: $39.95

V-pAC-D
Power Adapter Cable. Use with

Anton Bauer D-type connection.

Price: $60.00

V-PAC-XLR

Power Adapter Cable.Use with 4

Pin XLR connections.
Price: $60.00

RGB-5HD15-X
Component input cable.

Electronics line of Stand Alone monitors.
This product is the perfect solution for
users of DV and HDV Camcorders.
Price: $299.00

HD-15 to BNC breakout cable

(X = Length in feet: 6, 10, 15, 20)
Price: $34.95 to $68.50

(See Page 16 for pricing details)

V-HWP-K
V-RE5-BA Package of 10 non-toxic, anti-static, alco-
Mount for IDX Batteries. hol and ammonia free cleaning wipes
Attaches to V-R65P-HD manitor. for LCD displays.
Price: $150.00 Price: $9.95

www.LCDracks.com - 800-800-6608




I Distribution Amplifieres N

1 Composite

1 Composite

BD-0114 1 Composite

MD-0512

1 Component
1 RGBHV

MD-0514

1 Component
1 RGBHV

BD-0314

18Dl

BD-0914-D

1 HDSDI/SDI

« Use in short cable run and desktop/
multimedia applications
« Self terminating 75Q BNC input
« 75Q BNC outputs (4)
« Power indicator on front panel
‘ « All connections in rear of module
« Install in rack or use on the desktop

4 Composite $89.95

« Convenient front panel adjustments of gain
and high frequency equalization

« Adjustments to compensate for cable
runs up to 1000'

« Seif terminating 75Q BNGC input

« 750 BNC outputs (4)

« All connections in rear of module

« Install in rack or use on the desktop

4 Composite 1 $159.95

« Signal Bandwidth up to 300Mhz

» Use 3 modules for Y-Pr-Pb applications
« Self terminating 75Q BNC input
|
|

4 Composite $179.95

< 75Q BMC outputs (4)
« All connections in rear of module
« Install in rack or use on the desktop

2 Component | = Signal Bandwidth up to 350Mhz
« Multiple applications
« HD-15 Input Connection seif terminating 75Q
« 2 HD-15 Qutput Connections
« All connections in rear of module
« Install in wall or use on the desktop

$159.95

|+ Signal Bandwidth up to 350Mhz
« Multiple applications
« HD-15 tnput Connection self terminating 75Q
* 4 HD-15 Output Connections
« All connections in rear of module
« Install in rack or use on the desktop

4 Component $179.95

« Use for distribution of SDI signals 143Mbs to 540Mbs
« Selif terminating 75Q BNC SDI input

« 4 reclocked and equalized BNC SDI Qutputs

« Power indicator on front panel

« All conrections in rear of module

« Install in rack or use on the desktop

« Can also be used as a signal repeater

« Includes power supply

4 SDI $299.00

« Use for distribution of HDSDI or SDI signals
143Mb/s to 1.5Gb/s
« Self terminating 75Q BNC SDI input
with adaptive equalization
« 4 buffered and reclocked BNG HDSDI or SDI Qutputs
« Power indicator on front panel
« All connections in rear of module

4 HDSDI/SDI $699.00

V-CRM2

Single RU Conversion and D/A Module Bracket

Price: §95.00

Price: $95.00

(V-CRM3 )

Single RU Conversion and D/A Module Bracket

Single RU (1.75" tall) Conversion and Distribution 2 Module Bracket. Two
Marshall Electronics 7.75" wide or one 7.75" plus one 4.75" wide conver-
sion or distribution modules can be securely installed into a standard EJA
19" rack with the V-CRM2 mounting bracket. Every V-CRM2 includes one
blank panel and one 4.75" adapter for a clean cosmetic appearance.

Single RU {1.75" tall) Conversion and Distribution 3 Module Bracket. Up to
three Marshall Electronics 4.75" wide conversion or distribution modules
can be securely installed into a standard EIA 19" rack with the Y-CRM3
mounting bracket. Every V-CRM3 includes two blank panels for a clean
cosmetic appearance.

Marshall Electronics
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MCc-0201-4 NEW

4 S-Video

BC-0301-08

P 2 gy

. | St 18Dl

18DI

1 Composite
1 S-Video

1 Composite
1 S-Video
1 Component

1 Component

1 Composite

1 HDSDI
or
1 SDI

1 Composite
1 S-video
1 VGA

« Compact design can be installed on the tabletop, wall mounted or
| placed into a standand 19" EIA.rack using the optional

Y-CRM2 rack kit

Full bandwidth corversion of S-Video (Y/C) chrominance and
uminance components to conposite video

Four channels of corversion ir each MC-0201-4. This is a

i Jerfect fit for use of S-Video sagnals with the Marshall Electronics
4 Composite 1 screen monitor se” model V-344P $189.95
-ow Power consumption less han 10 watt

Jperates from 6 Voit DC

3-Video signal loops out for use with downstream equipment like
switcher, vision mixer, or VCR

« Converts component serial digital signal to analog composite and Y/C
« Active loop through for SD! signal with reclocking
« Simuftaneous outputs for 2 video and 1Y/C (S-video)

1 ;_351;0 * PAL/NTSC auto detection withi led indicator $289.00
2 Composite | * Pedestal on/off selection for BTSC signals
* 10-bit processing with two-times over sampling
« Supports closed captioning
* Includes color bar generator

« Converts component seriat digital signal to analog composite and Y/C
|« Active loop through for SDI signal with re-clocking
= Simuttaneous outputs for 2 composite video and 1 Y/C (S-video) $379.00
« PAL/NTSC auto detection with led indicator d
« Pedestal on/off selection for NTSC signals
< 10-bit digital encoding with 4x over sampling
« Supports closed captioning
« Inciudes Color Bar Generator and Power Supply

1 SDI
1 S-Video
2 Composite

« llluminated power and input signal indicators

- Adaptive filtering removes NTSC interlace artifacts

= 2x over sampling for true color reproduction $495.00
« 10 Bit analog to digital convarsion

« 8-bit qauntization of output signal

« Supports closed captioning

|
|
|
= Converts Composite Video ¢r Y/C to Digital Component (SDi)
18DI
|
|

= Converts Component, Composite Video or Y/C to Digital
Component (SD1}
« llluminated power and input signal indicators
« NTSC or PAL ope-ation with automatic detection $575.00
« Adaptive filtering ‘emoves BTSC interface artifacts
« 2 x over sampling for true color reproduction
« 12 Bit analog to digitai conversion
« 10-bit gqauntization of output signal
« Supports ciosed captioning

18DI

|

|

|

|

|

|

l « Converts Analog High Definition
(SMPTE-260/274/296M) to Digital (HDSD1)

« Converts XVGA, SXGA and WXGA $1995.00
to Digital (HDSDI SMPTE-292M)

[ . Converts Analog Composite (PAL/NTSC)

|t Digital (SDI SMPTE-259M)

| . Converts Y/C (S-Video) to Digital (SDI)

: « End to end 10bit processing
« 2x over sampling of Composite and Y/C signals

[ « Adaptive comb fifier for noise reduction on composite and Y/C signals

2 HDSDI/SDI

= Converts HDSDI to Analog High Definition RGBHV or Y-Pr-Pb
= Converts HDSDI to XVGA. SXGA and WXGA
« Converts SDI to Analog Composite (PAL/NTSC)
|+ Converts SDI to Y/C (S-Vitleo)
1 HDSDI/SDI | « Converts SDI to Analog Component RGB/Y, R-Y, B-Y/YUV $999.00
1 Component  « Converts SDI to VGA
or I« PAL/NTSC auto detection with led indicator
1 8D! |« Active loop through for SDI signal with re-clocking
1 Component  * Automatic detection range: of 142Mb/s to 1.485Gb/s
I« Automatic Compensation of SDI input for cable length up to 1000"
| * 10-bit processing with 4x over sampling

J « NTSC or PAL operation vath automatic detection
« lluminated power and input signal indicators
1] « Converts Comgosite Video or Y/C ( Svideo ) to VGA ( RGBHV)
for display on projectors o/erzata screens
« Transforms interlaced 525/625 images to Progressive Scan
1VGA « Adaptive filtering removes NTSC interlace artifacts $249.00
« 2x over sampling for true color reproduction.
| VGA output prccessed as 4:4:4/RGB
« Automatically scales NTSC input to 640x480 RGB Pixel screen format
|+ Automatically s-ales 525 nput to 768x576 RGB Pixel screen format
|+ Autornatic Gamma correction. Automatic color space conversion
« Seamiess switzhing between VGA and composite or Y/C inputs

www.LCDracks.com - 800-800-6608 15



( Accessories \

V-R70-1M ) Price: $35.00 (v-R84-1M / V-R104-1 @ Price: $99.00

Rack mount adapter kit for all V-R70P and V-R70DP models. Rack mount adapter kit for all V-R84DP/V-R104DP modeis.
The V-R70-1M can be used to mount any of our 7-inch portables into A single V-R84DP/V-R1040P model with 8.4/10.4 Inch screen can be
a standard 19-inch EIA rack. Two monitors can be installed or a single installed into a standard 19-inch EIA rack with this kit.

monitor with a blank insert that is included.

V-CB1 (RGB-5HD15-X)
Price: $19.95
RGB-5HD15-6 | 6ft $34.95
_RGB-5HD15-10 | 10ft $39.95
RGB-5HD15-15 | 15ft $59.95
RGB-5HD15-25 | 25ft $68.50
Converters and D/A Base Holder for deskiop use BNC Breakout Cables
For desktop applications like editing and graphics, use the V-CB1 stand Our RGB-HD-15-X cables are available in 6, 10, 15 and 25 foot lengths
to reduce the footprint of the conversion or distribution module. The and are used to transform individual signals, such as RGBHV from BNC
V-CB1 stand provides a sturdy base with a secure attachement to the connections to a Female DB/HD-15 connector.

module while reducing the desk space to under 4 square inches. : Power Supplies :
V-BG-P-VIS (v-Bc-PcB-VmS ) V-PS12:3.34 V-P$12-500 / V-PS12-1000 V-PS6-1.24

& %

Price: $249.00 Price: $199.00

Part No Description — Price
Color Bar Generator NTSC/PAL (Handheld and PCB) V-P512-500 12VDC (500mA) regulated power supply w/coax plug ~ $16.00
Use the V-BG-P-MS portable color bar generator in the field or on the 'V-PS12-1000 | 12VDC (1A) regulated power supply w/coax plug $24.95
desctop. This dual model runs on a standart 9VDC battery ot on option- V-P$12-3.3 | 12VDC (3.3A) w/coax plug $79.95
al external power supply, and is used to generate a full field color bar V-P§12-5V-1 | 12VDC (5A) P/S wrtwist lock connector $89.95
test pattern as a composite video signal for PAL or NTSC Systems. V-PS6-1.2A | 6V (1.2A) P/S w/twist lock connector $39.95 1)
/— COMING SOON — \
AV-840 / AV-10490
Pedestal Microphone with 8.4/10.4-inch TFT-MegaPixel Monitor
» Desktop or recess install * Microphone PTT/PTM/On/Off
» Precision gooseneck microphone * Remote control RS-232, GPI or IR
» High Resolution 8.4/10.4-inch screen + GPI Input output
» Display tilts to store/view » 500 (cd/m’) brightness
» Internal Speaker plus Audio Jack » 500:1 contrast ratio
» 100% digital processing » Excellent quality moving images
+ 5 Year /50,000 backlight life * 4:3 and 16:9 screen aspect ratios
» Accepts VGA, SVGA, and XGA » Security enclasure locks microphone
plus composite and S-Video and local adjustments
» Wide viewing radius - 130° « Lighted Controls

Use our TFT-MegaPixelT AV-840/AV-1040 as a direct replacement for podium microphones and
benefit from the extra versatility of the integrated computer and Audio/Video monitor. The goose-
neck microphone is manufactured by our renowned MXL division and delivers maximum clarity
while the video/computer display expands the applications where a podium microphone is
required. The system can be operated locally or via remote control RS-232 and GPI, pius
there are General Purpose Outputs to provide interface to projectors, screens, lights, etc.
A Universal voltage DC Power supply is also included for the system and phantom power.

K Price: TBD /

Marshall Electronics
Toll Free: 800-800-6608 * Direct: 310-333-0606 * Fax: 310-333-0688 - www.LCDracks.com




eldom does a business get

to start with a clean sheet

of paper. Market opportu-
nities that have been developing for
several years offered Crown Castle
International (CCI) just such an op-
portunity. CCI owns and operates
thousands of broadcast and telepho-
ny transmission towers in Europe,
Australia and North America. Its ten-
ants include AT&T Wireless Services
(AWS), Cingular, Nextel, Sprint PCS,
T-Mobile and Verizon Wireless, as
well as various state and federal gov-
ernment agencies, and broadband
data service providers.

MARCH 2006

BY JOHN LUFF

Part of its business includes CCI
sites, a state-of-the-art tower inven-
tory management system containing
more than 117,000 co-locatable sites
in the United States. As it turns out,
the new business it is developing relies
on the control center, which monitors
their tower-related businesses.

All of us have seen demonstrations
of video delivered to mobile devices.
Much of that content has been de-
livered at extremely “challenged” bit
rates. Such poor quality is unlikely

Illllllnl.::ff

to be a regular and satisfying viewing
habit. But if the quality of the content
is sized for the display and the chan
nel bandwidth, it might well be pos-
sible to get committed consumers.
CClI is doing exactly that.

The Modeo (a subsidiary of CCI)
network will use 5MHz of unencum-
bered nationwide spectrum acquired
by Crown Castle through the FCC
auction in 2003. It is building a net-
work that will distribute multichan-
nel videa and other services over that

Modeo will begin delivering multichannel video servers to the top 30 markets from

its new control room this year.

broadcastengineering.com




bandwidth. Beginning
this year, the network
plans to deliver live mobile
TV to the top 30 markets across

the United States. For several
months, it has been operating two test
delivery systems, in Pittsburgh and

The results have been encouraging.
The system chosen for transmis-
sion is DVB-H, which uses COFDM
transmission. (See Figure 1.) Com-
pression is WM9. The delivered pay-

programming regionalized to allow

load includes about five channels of

IP Multicast-based
services

{P-based

services
Streaming

DVB-H IP datacasting Streaming

TR Files |

| 1

DVB-H OVB-H systems DVB-H
. IP encapsulator {P decapsulator
MPE . MPE
Receiver
MPE-FEC MPE-FEC
Timesticing Power --- Timeslicing
control Iy
MPEG-TS Transmitter :
(data) H
: MPEG-TS
DVB-H RF channel DVB-H (data)
MPEG transport stream. £2 e e demodulator

concentrator

4k _DVB-HTPS

Figure 1. Based on the DVB-H standard, Modeo plans to deliver live mobile TV to
the top 30 markets across the United States beginning this year.

New York City. Both of those, as well
as all of the markets in the commer-
cial roll-out, are fed from CCI’s head-
quarters in suburban Pittsburgh. The

specialized programming tailored to
cach area. The central distribution
facility in Canonsburg, PA, as well as
the demonstration system, were inte-

Broadcast
NOC

=

AS| multiple
of all regions

Network
D, multiplexer /
(12222 | —

Satellite TX

&

Satellite RX/
deconcentrator

Single (V)
region A
—_—I

Region SFN (one node)

DVB-H signal
{1670MHz)

el
5=
DVB-H TX ==

Figure 2. Content is aggregated at the central distribution facility in Canonsburg,
PA.Then it is compressed and delivered to a DS-3 Ku band satellite channel, which

is downlinked at each transmission site.

demonstration system has allowed the
network to experiment with coding
and transmission options without in-
terrupting a commercial service later.

52

grated and designed by AZCAR USA.
Monitoring and control is critical in
such a national service. CCI has the
ability to bring status information

broadcastengineering.com

MODEO

mobile video

from all of the transmission sites al-
ready, including tower lighting infor-
mation required by the FAA. By ex-
tending that network, Modeo will be
able to bring extensive information
about the deployment back to the
central monitoring site.

Multicast network Modeo employs
the OPAL IP encapsulator from Thales
Broadcast & Multimedia.

Mobile video delivery has different
requirements than other content. It
would be difficult to deliver the full
range of channels available to the
general consumer audience, though
not all would be of interest to mo-
bile users. News and entertainment
programming would be among the
program offerings. The content is
aggregated in  Canonsburg, com-
pressed and delivered 1o a DS-3 Ku
band satellite channel, which is down-
linked at each transmission site. (See
Figure 2.)

The calculated link budget should
provide in excess of 10dB fade margin
and more than 99.95 percent avail-
ability in all markets served. In every
market, all of the transmitters are
tightly synchronized to allow users to
move from coverage of one transmit-
ter to another, which is a requirement
of the DVB-H standard. The resulting
system has been shown to provide a
solid viewer experience on watching

MARCH 2006



SONY.

High Definition

. \HDcAMEI=1A
Blas) \ZR sl F S

[P rAARA ] CINIE AT A
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HD FOR ALL Now all who work in video can afford to work in HD.

Shoot with Sony professional HDV™ camcorders. Or choose CineAlta™ formats: XDCAM™ HD, HDCAM® or
HDCAM SR™ equipment. Capture and store with Sony recording media. Broadcast with Sony multi-format
HD cameras, monitors, switchers and recorders. Browse, share and edit HD with ingenious new Sony solutions.

We can also assist you with HD systems consulting, support you with HD Select™ system pricing and put it
all together with Sony’s superb team of independent authorized Systems Integrators.

Once the exclusive domain of the select few, HD is now for all. it’s a whole new way of business.

www.sony.com/professional

THE NEW WAY OF BUSINESS*™

™ 2006 Sony Electronics inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony, HDCAM, HDCAM SR, CireAlta, HD Select and XDCAM are trademarks of Sony.
The New Way of Business is a service mark of Sony. HDV is a trademark of Sony Corporation and the Victor Company of Japan, Ltd.




Q%Q on PDAs, laptops and

Q/ " likely eventually in cars

% and other motor vehicles.

%, The operations center includes
5 satellite and terrestrial receive capa-
bility, which brings the signals in. The
monitoring center can view both in-
bound and outbound signals in a con-

trol room with access to information
about the transmission sites as well. As

AZCAR, systems integrator

Technology

smm _at work

Evertz terminal equipment and
monitoring software

Omneon video server

Thales Broadcast & Multimedia
ARGOS encoder

OPAL IP gateway

- -

each market is rolled out, the monitor-
ing and control systems will be expand-
ed to allow monitoring the reception of
the digital satellite signal, as well as pro-
vide the ability to decode the transmit-
ted signal and return it to Pittsburgh for
analysis and troubleshooting.

The ingest subsystem receives con-
tent delivered by programmers ei-
ther as conventional full bandwidth
services or groomed services in-
tended for low-bandwidth distribu-
tion streamed over VPNs on either
the public Internet or point-to-point
circuits. Full-bandwidth content is
either processed and compressed live,
or it is recorded to a local Omneon
server for delay and broadcast. The
Windows Media 9 encoders are Tha-
les ARGOS, and the IP encapsulation
hardware is Thales OPAL. The Thales
subsystem includes DRM and failover
redundancy protection.

One of the capabilities in the system

MODEO

mobile video

allows content to be downloaded to lo-
cal memory (disk or flash) in the receiv-
er. Using the program guide and user
interface on the local display, a con-
sumer can pick a program for delivery,
which is then pulled from the transmit-
ted carousel and locally stored for view-
ing in the future. Some of this content
is stored on the Omneon video server.
Delivery of these “file services” uses a
FLUTE server, a protocol that might be
thought of as similar in purpose to FTP.
In addition, the system includes several
channels of audio programming pro-
vided through a national service.

The transmission network deliv-
ers over a national 5SMHz channel at
1670MHZ. The nationally delivered
single 45Mb Ku satellite signal on
AMC9 has the capacity to carry re-
gionalized programming to approxi-
mately 30 markets.

The launch was announced formal-
ly at CES, though Modeo and AZCAR

TS
Visit our booth at NAB!
“wnBooth#,C4535 wu

T s ®|ntercom Series
Innovating the Future of Communications

In Broadcast,

every moment is critical.
You need an intercom system
that is up to the challenge.

RKP-4

* UHF Frequency Agile
* Digital Encryption

CRONUS
* Advanced DSP
* Modular Architecture

COMMUNICATIONS

Telex Communications, inc. | 12000 Portiand Avenue South | Burnsville, Minnesota 55337 | Phone: 1-800-392:3497 | Fax. BE HEARD

955-6831 fwww.rts.intercoms.com
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Fujinon’s 27X lens delivers
the longest focal length and
widest viewing angle!

¢ Widest angle of 6.5mm

¢ Highest optical performance

s Improved color balance

¢ Smaller size

¢ Reduced operating noise

T —

FUJINON !

) FUJIFILM

Broadcast and Communications Products Division —
FUJINON INC. 10 High Polnt Dr., Wayne, NJ 07470-7434 Phone: (973) 633-5600, FAX: (97%) 633-5216 Visit us at
FUJINON CORPORATION 1-324 Uetake, Kita-Ku, Saitama City, Satama 331-9624 Japan Phone: 81-48-668-2152 NAB Booth

SU149.
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The Pittsburgh control center can even

MODEO

mobile video

have been at work on the technical
and operational plans for a consid-
erable period of time. In addition to
Pittsburgh and New York City, Modeo
expects to deploy other markets dur-
ing the balance of 2006.

AZCAR supplied design and inte-
gration services, including most of
the origination center equipment.
In addition to the package of Thales
encapsulation and compression hard-
ware (and support software systems),
several other manufacturers’ hard-
ware was important to the project.
Evertz provided terminal equipment
and monitoring software.

As with any 24/7 commercial facility,
Modeo has built backup power (UPS
and generator) and has provided for
disaster recovery and transmission re-
dundancy as the network grows. B

monitor tower lights throughout the Encoding equipment relies on Thales John Luff is the senior vice president of

entire system.

technology.

business development for AZCAR.

z\ T

e "'4
¥, i C()mpetltl()n for viewers is greater than ever.

LA R
Flss -
'5\/“../

1\

Ly o
<

,»

\

¥

'rm'ﬁc Atlanta has helped defiver FIFA World Cupﬁ:h

and Summer and Winter Olympic Games coverage to sports
fans around the globe for over 20 years.

56 broadcastengineering.com

MPEG-4 AVC encoding from Scientific Atlanta delivers a winning performance.
* Superior video coding/quality — 50 percent improvement over MPEG-2.

* Bandwidth efficiency — More channels over existing bandwidth.

¢ Reliability — Maximum service availability.

» Bandwidth use — CBR and VBR encoding.

Live Simply. Launch Simply
Scientific Atlanta @ NAB 2006 —
Booth 1608 South Hall
www.scientificatlanta.com/compete

Scientific
Atlanta

A CISCO COMPANY

MARCH 2006



You’re focused on signal processing and infrastructure.

So are we. That’s all we do.

Whether upgrading your
broadcast facility to digital,
or converting to HD,
Avenue will take you there.

*HD up/down/cross conversion *HD/SD Dual rate modules
*New optical 1/0 <Best control system plus SNMP

NAB Booth SU 2997

ENSEMBLE
D E S I G N S

Tel +1530.478.1830 A Fax +1530.478.1832
www.ensembledesigns.com A  info@ensembledesigns.com
PO Box 993 Grass Valley CA 95945 USA




snellwilcox.com/nab

HD, IPTV, mobile TV - the
broadcast digital media
world is rapidly evolving
with new formats and new

ways of creating, packaging
and delivering “content

everywhere.”

Increasing consumer choice
means new opportunities

for broadcasters and content
owners to put their pictures
to work and generate

extra revenue.

The challenge is to make
evolving technology work
for you profitably and in
harmony with your existing
plcnt.

At NAB we're demonstrating
how you can meet that
challenge - with new,
cost-effective solutions for
live production, playout and
mastering and repurposing.

© 2006 Snell & Wilcox Limited WOfCh us puh‘ing pictures to
Snell & Wilcox and Putting

Pictures to Work are trademarks WOl’k @ BOth #5U156 ot NAB
of the Snell & Wilcox Group. ond find out more at
www.snellwilcox.com/nab



Putting Pictures to Work EJN[3NR-R"\][Kee),



Extreme makeover:

COURT
TV

BYTOM MICHALES
AND
JOE SCHWINGHAMMER

t’s a familiar story: Someone has
a brilliant idea for a new TV net-
work, he cobbles together a basic
system to get it going, grows it a little,
and then it sits. While the engineer
hopes to one day move the station to
a larger facility, the system continues
to grow into a success beyond its cre-
ator’s original dreams. Then, finally,
the station realizes it needs to do a
major overhaul of the systems in or-
der to continue to better its product.
Court TV is no exception. Founded
in 1991, it has lived at its current loca-
tion for 13 years. It now fills 10 floors
for its three studios, two control
rooms, multichannel master control,

60

The expansive, new control

room has no CRT monitors

because viewing is done in
the video shading room.

broadcastengineering.com

. N

post production and many other ar-
eas. In 2002, the graphics and post ar-
eas were rebuilt, and in 2003, master
control was moved to a separate floor
and a new technical core was built to
support it and other future upgrades.
Then, in 2005, enhancements to one
of the production control rooms cre-
ated an extreme makeover.

Initially retained as a consultant,
Ascent Media Systems & Technology
Services (formerly A.F Associates)
helped define the operational goals
and concepts for a new production
control room. To make the upgrade
possible, one control room was taken
offline, and production doubled up

MARCH 2006




. _.n. | u
- - "
L]
o E Fe, 3
v A ..‘h ,-f-?j;vl
FH+ T8
g 2! ! : : [
During the last mission by Discovery, audio engineers, - : 02 a 0 e TS T s T e T < - -
Royce Bowie and Greg Wiseman (standiing, I-r), with - e o8 i- s . ey R .Z. 9 = v_‘ @
John Stoll, senior audio engineer and audio engineer <. " @ 2 . ‘: [ TN
Beth Weissinger (seated, I-r), in the Johnson Space ==+ gu * e @~ 3° = > 0ty Dy, R e v e W
Center Audio Control Room, handled all the communi- = * ggt " . ®8 28 = g™ g8 Ty Dye 0 IE RIS
cation and media feeds as well as NASA TV broadcast — * gyt o . s % 8 o TUTR B oy »cw
audio from the System 5-8.

The System 5 has

NASA Lifts gugs e s
0 ff w i t h Johr Sioll - Senior Audio Tech,?,'c,‘a,,
Euphonix

NASA has installed a 64 fader System 5-B audio mixing systam to
handle audio from the shuttle and space station communications,
mission commentary, media feeds, Presidential and VIP hookups,
and audio from the various NASA operations canters together
with audio for NASA TV.

”~

euphonix.com

i Fuphonix

( ©2005 Euphonix, Inc. All rights reserved » 220 Portage Avenue . Palo Alto, CA 94306 ) ¥
Phone: (650) 855-0400  Fax: {650) 855-0£10 N paotos courtesy NASA



in the remaining room
while the new system was
built out.

Spacious design

Because Court TV is on the air live
nine hours each day, it was important
to create a comfortable work environ-
ment — one that was a break from
the ordinary technical space. The new
control room is comprised of a gener-
ous video control room, audio control
room, green room and makeup area,
a media and producer room, and a
video shading room.

There are three tiers of consoles in
the video control room. The front
section is for the TD, CG ops, direc-
tor and assistant director. The middle
section is for production staff, includ-
ing the lead producer and prompter
operator. The rear section is for a
dial-in phone operator, and space is

The new Court TV control room uses
4M/E Grass Valley Kalypso switcher.

flush with the front wall soffit and
is flanked by a pair of Martin Logan
Voyage speakers.

All displays at the desktop are LCD-
based. This concept was extended
from video production to audio pro-
duction, where an additional Evertz
MVP-fed LCD panel monitors video

HDSD9545-PRO profanity delay cre-
ates a 10-second delay for live events.
The production system is tied to an
SDI/embedded AES Thomson Trinix
house router and master control via
a frame sync and AES embedder pro-
cessing chain.

The audio control room is based
on a Wheatstone Bridge digital audio
mixing system with a D5.1 control
surface. Additional equipment in-
cludes RTS TIF-4000 hybrids, patch-
bays and miscellaneous gear in a two-
bay-wide equipment credenza located
beside the operator. The main console
contains the D 5.1 board, and above it
is a ceiling-hung 40in NEC LCD with
its own output of the Evertz MVP
processor. A 360 Systems Digicart/E
provides audio clip playback. Audio
post operators can drag and drop files
onto the Digicart hard drives from
the Digidesign Pro Tools system.

In Court TV’s old audio control room, staff members used
a Wheatstone SP6.

available for executive guests wanting
to sit in on the production.

An operational leap

In a dramatic break from tradition,
there are no glass monitors in any of
the control rooms. This decision was
made because color-critical viewing
is done in the video shading room,
not in the control room. The virtual
monitor wall is based on a 72-input
Evertz MVP processor system used
with four Barco 70in DLP-based
rear projection units. It is mounted

62

D 5.1 audio board.

signals. The executive producer also
has an MVP-fed display that moni-
tors inbound feeds and uses the MVP
control panel to select which audio
feed to listen to.

The production video control room
is based on a Grass Valley Kalypso
Classic SD 4M/E switcher, Chy-
ron Duet character generator and
Aprisa RePlay still store, Grass Valley
Gecko and Kameleon Series modu-
lar gear and BDL Autoscript tele-
prompter control, NEC LCD panels,
and RTS intercom panels. An Evertz

broadcastengineering.com

The new audio control room for Court TV features a Wheatstone

To tie the new production environ-
ment to the existing studios, new BSPs
with empty triax panels, mic connec-
tions and other I/Os were installed
in each studio. The triax panels will
be populated as the video shading
system gets moved and rebuilt. New
local routers were also installed in
the studios to support on-camera
monitoring.

Equipment selection

After weighing many factors, Court
TV decided that standard definition
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was the most prudent
choice for its facility. The
vast majority of the video

)
T
ca feeds that originate in court-
rooms are analog, not SDI, and

certainly not high definition. The
Kalypso platform was chosen not
only for its power and flexibility, but
also because of the staff’s familiarity
and comfort level with the Grass Val-
ley product. The technical directors
had been switching on Grass Valley’s
250 Series for more than 12 years.
The facility evaluated audio con-
soles from several manufacturers.
The audio operators wanted a more
traditional TV-specific console, so
the Wheatstone D 5.1 was the best
choice. One of the big pluses of the
system is that it is based on a router,
making it flexible. It has an architec-
ture that supports the use of mul-
tiple control surfaces using a single
router core. In the long run, this is

An Evertz remote control panel for
monitor reconfiguration sits at the ex-
ecutive producer’s position in the mid-
dle of the control room.

a great advantage, as Court TV can
provide all control rooms and the ra-
dio studio access to all signals in the
production environment.

The facility chose the RTS TIF-4000
for [FBs and PLs. The operators were
used to standard telco couplers, so the

new system provides improved flex-
ibility, allowing anyone to check in
any feed from any location, as well as
enhanced operator friendliness, with
better displays for conditions.

Graphics

Court TV has always used Chyron
graphics products, and this job was
no exception. Two dual-channel Duet
LEXs were chosen for CG work. The
facility selected two four-channel
Aprisa RePlays for stills and clips. It
picked the RePlay because of its da-
tabase and search capabilities. Each
televised trial has its own extensive
set of graphics files. Having these ele-
ments organized and easy to find was
important for the production staff.

To help manage and publish graph-
ics to all of the production devices, a
VertigoXmedia Vertigo Xmediaserver
media server system was implement-
ed. Using specific rule sets, the server
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Design team
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\ ' Ascent Media & Technology
é % Services
Q publishes content out Tom Michales, sr. project old SVO room, which allowed for a
I Q to edge devices from a manager _ clean, phased implementation and
‘%, central repository for all of Bruce Giuriceo, site project migration strategy with minimal
t the graphics at Court TV. This manager _ system downtime. In due time, the
! product has greatly streamlined the Eddie Ly, sr. project engineer intercom system will be consolidated

creation and distribution of graphical
elements.

Integration challenges

Because Court TV had been work-
ing in the same control room for
13 years, there definitely was resis-
tance to change. To minimize this,
the technicians and production staff
were involved early in the process.
Equipment was demonstrated, feed-
back solicited, workflows reviewed
and training provided. All of these
things helped prepare for the chang-
es to come.

Modifying the signal chain to ac-
commodate the new control room
while leaving enough of the infra-
structure in place to stay on the air
in the legacy control room made the
project particularly difficult. Without
the benefit of previous system draw-
ings, it was an adventure,

This project was often delayed due
to construction issues. Some materi-
als took time to arrive, but even that
time was well spent getting the rest of
the technical system built. The con-

Tim Caldecott, project engineer
Craig Kellingbeck, project
: leader
 Court TV
' Joe Schwinghammer, sr. vp of
engineering and facilities
Paul Kelly, director of
engineering
Mike Rosker, project engineer
Tom Schoenwandt, project
engineer
Mitch Silberbush, project
‘ engineer
' Janson Design Grotip, architect
Forcast Consoles, Ernesto
D’Angelo, vp of design and

engineering

trol room portion was completed just
a couple weeks after construction was
complete.

In addition to rebuilding the con-
trol room, the facility expanded the
intercom system by adding a new
RTS Adam frame located in the
equipment center. This was trunked
to the legacy system located in the

in the equipment center.

A lesson learned from using a vir-
tual monitor wall was a lip-sync er-
ror present within the control room.
Multi-window display processors gen-
erally yield a small video delay. To
create a simple fix, the control room
audio monitor output was delayed
three frames. While the Wheatstone
system can delay any input, it can
also delay the monitor output. So
with a small adjustment, the prob-
lem was solved.

Operational results

Court TV’s staff has been impressed
with the system even during the con-
struction phase. Operators visited the
new system during construction and
were consistently blown away by the
systen?’s look and feel. Now that the
system has been on the air for some
time, the results are spectacular. BE

Tom Michales is senior project manager
for Ascent Media & Technology Services.
Joe Schwinghammer is senior vice
president of engineering and facilities
for Court TV.

networi
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The old Control A was on-air for at least
nine hours a day for the last 13 years.

Technology
at work

Barco rear projection
displays
BDL Autoscript teleprompter
control
Chyron
Aprisa RePlay still store
Duet LEX CG
Digidesign Pro Tools
Evertz
HDSD9545DLY-PRO
profanity delay
MVP display processor
Grass Valley
Gecko signal processing
system
Kalypso Classic 4M/E
production video switcher
Kameleon media
processing system
Martin Logan Voyage in-wall
loudspeakers
NEC LCD panels
RTS
Adam intercom
TIF-4000 hybrids
Thomson Trinix house router
360 Systems Digicart/E audio
server
VertigoXmedia Vertigo
Xmediaserver graphics
server
Wheatstone
Bridge router
D 5.1 audio board
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Antenna

installation and
tower construction

BY DON MARKLEY

) ecent events have con-
.: vinced me that certain
W T areas of antenna installa-
tion and tower construction need to
be revisited. In particular, there are
steps that station personnel should
take when antenna or transmission
line work is done or when towers are
being constructed or modified.

If all goes well, most of these steps
will prove unnecessary. But, if there is
a problem, the station’s staff will need
to revisit these steps to make sure
nothing was missed.

The planning stage

First, determine what needs to be
done as opposed to how it should be
done. Figure out what the load crite-
ria is for a tower, what the limits are
on the guy radius, what the soil con-
ditions are (if known), what antennas
and lines need to be installed, etc. In
other words, determine what the fi-
nal project needs to include and what

Stations should leave the design
and installation of the tower to the
manufacturer.

68

standards will apply.

As a minimum for a new structure,
the current version of ANSI/EIA/TIA
222 should be met, along with any ad-
ditional strengthening for ice or un-
usual conditions. Once those criteria
have been determined, preferably in
cooperation with the station’s con-
sulting engineer, a full set of speci-
fications should be prepared. That

In addition, that rigger who has al-
ways been a good old boy may disap-
pear like the morning fog if some-
thing really goes wrong. That is why
everyone’s liability needs to be nailed
down by contract before any work is
done.

The detailed specifications are good
for all parties. In my experience, de-
pendable tower companies are in fa-

That rigger who has always been a good old boy
may disappear like the morning fog If something

applies whether or not any bidding is
involved.

The specifications and the contract
clarify what all parties involved will
do and how they should interact with
each other. There are several points
that need to be seriously considered
to reduce each party’s liabilities, es-
pecially those of the station and
engineer.

Detailed specifications
and a written contract

First, never omit the requirement for
detailed specifications and a written
contract. Stations often work off of a
simple proposal from the tower com-
pany because they’ve worked with the
rigger for years and think he is a good
old boy who would never do anything
wrong. Don’t make this mistake!

If something does goes wrong, the
tower company may not have a choice
in how the situation is handled. Often,
the insurance companies involved will
try to subjugate their damages. That
means the insurance companies can
sue parties in the name of the insured
to recover their losses.

broadcastengineering.com

really goes wrong.

vor of tight specifications. The speci-
fications protect the tower company
by identifying the conditions that the
company must meet.

Leave the design
to the experts

In identifying the project goals, the
station must be careful not to get in-
volved in the actual design. For exam-
ple, if the station states that the tower
face must be 8ft, it now is involved in
the design. If the tower comes down
like a gut shot cat, the manufacturer
can claim that the face requirement
was a limitation placed on the design
by the station.

The station needs to state what the
goal of the project is and then stay
out of the design and the installation,
If the station determines that there
is something wrong with either the
material or the installation services, it
can stop work under the terms of the
contract until the issues are resolved.

It is highly recommended that no
work be done nor should any tower
materials be accepted on-site until
the station receives a complete set
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of design calculations and material
specifications signed by a registered
structural engineer, licensed in the
state where the project takes place.
The statement should attest that the
project meets all necessary standards,
both national and local. A copy of
that statement should be provided to
the station’s insurance carrier imme-
diately . Written notification of accep-
tance for insurance purposes should

Tower companies should provide a cer-
tificate of insurance for liability cover-
age. Photos courtesy Dielectric.

be obtained from the insurance car-
rier before any work commences.

Insurance

On the subject of insurance, stations
should demand that the tower com-
pany provide a certificate of insurance
for a reasonable amount of liability
coverage. That insurance should also
cover all vehicles that are owned or
rented by the tower company.

In today’s climate, the liability in-
surance should be at least $5 million.
If it's a large project, that liability
amount jumps to $10 million.

In addition to the certificate, insist
that the station and the station’s con-
sultants (broadcast or structural) be co-
insured on the tower company’s policy.
That policy addition doesn’t cost much
(usually it is free) and reduces the argu-
ments in the case of problems.

Before you decide that your project

70

is too small to go through all these
steps, consider this: A fall from a 60ft
STL tower will probably be fatal. The
liability and the size of the claims for
damages are going to be just as large
as if the accident had occurred from a
2000ft structure.

Detailed specifications and contracts
are needed for small jobs, because if
there is an accident with significant
injuries or deaths, everyone within

,—

The liability insurance for a large tow-
er project can be around $10 million.

shotgun range of the project will
probably be sued. The station may
get out clean, but that will depend on
how carefully it has been protected by
the contracts.

Regulatory agencies

Dealing with regulatory agencies is
another significant problem. If the
station engineer thinks OSHA is a
small town in Wisconsin, you are al-
ready in trouble.

The new ANSI 222 standard speci-
fies that the project owner is respon-
sible for dealing with OSHA. I highly
recommend that you ignore this. Re-
member, the standard is a recommen-
dation as opposed to an absolute law
that you must meet.

The specifications should include
that the tower company is responsible
for meeting all OSHA requirements.
The tower company is, or should be,
much more familiar with those re-

broadcastengineering.com

quirements than the station staff.

In any case, make sure that the
tower company holds regular safety
meetings with its staff. The company
should identify all hazards on the
project and post a listing of those haz-
ards. There should be posted listings
of all emergency numbers as well as
procedures to be followed in the case
of an accident or fire. Everyone in the
tower crew should sign all the listings
to demonstrate that they have read the
material. The tower company should
record the training program for its
entire staff, and that information
should be available for inspection by
both the station and OSHA.

In conclusion

There are a number of items to cover
in the specifications for a tower or an-
tenna installation project. Obviously,
these will seem like overkill to many
stations, especially for small projects.
However, remember that the damages
resulting from an accident depend on
the size of the accident, not the size of
the tower.

As you consider the preparation of a
detailed contract, ask yourself one ba-
sic question: Would you rather spend
time preparing a thorough document
or facing the front office suits as you
try to explain why they are out a few
million dollars?

The chief engineer doesn’t need to
do all this by himself; in fact, he proba-
bly shouldn’t try. The legal counsel for
the station should be involved along
with its insurance carrier and consult-
ing engineer. Get the experts involved
before any trouble occurs. It certainly
makes things a lot simpler. BE

Don Markley is president of D.L. Markley
and Associates.

Send guestions and comments to:
don_markley@prismh2b.com
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United States downhill skier Julia Mancuso goes over a bump on the course
during the third training run on the women’s downhill at the 2006 Torino
Winter Olympic Games. Mancuso finished third. (AP Photo/Kevin Frayer)
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fter you've done some-
thing six, going on sev-
en, times, you would

think that the process would become
easier. For David Mazza, senior vice
president of engineering for the NBC
Olympics, that’s true — and not.
“When I first took this job in Atlanta
in 1994, | was a freelancer. We had
budgets, and I thought this would be
easy, he said.

On the eve of the 2006 Winter
Olympics in Torino, Italy, I sat down
with Mazza to find out how the game
had changed. It’s his responsibility
to show millions of American view-
ers the competition in living color
and, this time, in HD. This challenge
shows just how far Torino is from At-
lanta technologically.

With NBC forking more than $614
million dollars for the 2006 Olympics
and the pressure to deliver in all HD,
one would expect Mazza to be a bit
frazzled just days before the opening
ceremonies. However, during our in-
terview, he was as cool about the events
as the snow caps on the nearby moun-
tains. Cool, but not careless. When this
kind of money is on the line, there’s no
room for error, hence his belt-and-sus-

. penders approach to the use of tech-

nology. But more about that later.

Something tried,

something new

Just three years ago, NBC com-
mitted $2.2 billion for the 2010 and
2012 Olympic broadcasts. These kind
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of numbers echo the pressure to be
more efficient at everything. Some-
times that means you have to try new
things, unproven things.

Each year, changes are made to the
NBC Olympics broadcast facility.
Sometimes this means new camera
technology, tape machines, routers
and such. However, one point Mazza
strongly emphasizes: He doesn’t like
being first with anything.

“We’re not trying to be new,” he said.
Covering sports is always tough, you
get only one take, and with the Olym-
pics, the risks are even bigger.

“This isn’t the place to experiment,”
he said. And, buying new for newness
sake is a sure path to disaster. Mazza
and his crew must walk a path between
the new (and unproven) and older (but
well known and reliable) solutions.

Mazza faces a second equipment
challenge: The games require millions
of dollars in new equipment for a 17-
day broadcast. “Rule number one is
not to burn up capital that youre only
going to use for three months,” Mazza
said. “If I can’t reuse it, [ have to rent
it. All our purchases are wrapped up
in this kind of philosophy. This also
means | won’t buy something that’s
perfectly mature, because the downline
customer wants something newer.”

The challenges of HD

While there have been some HD im-
ages from previous games, the 2006
Winter Olympics represented the first
time that virtually everything brought
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to U.S. viewers was available in HD.
This begins with most productions be-
ing originated and produced in HD,
and only at the last minute downcon-
verting the HD images to SD for OTA
transmission. Oh, did I mention the en-
tire production was handled in PAL?

So, what were some of the chal-
lenges in doing the Olympics in HD?
Initially, it seemed straightforward.
The needed equipment and budgets
were there, so where was the prob-
lem? Turns out, the devil was in the
details.

First, the system needed to be upgrad-
ed for HD. To avoid throwing away the
whole SD infrastructure and building
an entirely new 1.6Gb/s HD one, the
team decided to overlay the new HD on
top of the old SD infrastructure.

“This allows the existing SD equip-
ment to be used for monitoring HD,”
Mazza said. “And actual HD signals were
plumbed only where required. The new
Sony HI} equipment and router were
key in this effort’s success.”

But there was another imp stoking the
problem fires. “Technically, what con-
sumed a lot of our pre-games time was
solving the aspect ratio issue,” Mazza
said. While the capture, graphics and
production was handled in HD, most
of the audience still watched in SD.
This meant using center cuts, shoot-
ing in safe areas and preventing aspect-
ratio production mistakes by way of
some automated manner. A key part
of the solution included using Sony
HDCAM’s SD output to automatically
generate a 4:3 center cut.

Embracing an HD workflow

“You can’t upsethow people do things,”
Mazza said about his decision to keep
actual warkflow similar to that used in
previous games. “With less than a week
to train folks, this isn’t the time to intro-
duce entirely new workflow practices.

“Pm also a firm believer that you can’t
just impase workflow on your people,
your producers and creative guys. Sure,
you may have to get people to change
the way they do their work, but you
car’t impose workflow without listen-
ing to what they’re trying to do.”
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Another factor he took into con-
sideration: “The NLE conversion has
taken about 10 years. Because we are
such a short-term event, our ability to
exploit some NLE changes are harder
for us to do,” Mazza said.

Graphics solutions

Graphics embraced a new HD
workflow the most. This was headed
by long-time director of graphics
engineering and operations for NBC
Olympics, Phil Paully. “One lesson
from Athens was that we routed no

The Winter Olympic broadcast cen-
ter is constructed inside a large, open
convention space. Everything that isn’t
standing on the concrete floor hangs
from the black temporary steel girders
located just above the room walls.

video between an Avid edit session
and a graphics session,” Paully said.
Echoing Mazza’s point of listening to
the users resulted in a simple, but effec-
tive, new procedure for storing images.
“At Athens we came up with the idea of
using a single graphics folder per day,”
Paully said. “We have folders for each
day, one per day for the 10 days leading
up to the games and one folder for each
of the 17 days of the games. This means
everyone, including all the audio guys,
knows where to drop their work.”

An Avid-centric workflow
The Olympics graphics department is
responsible for all the eye candy that is
so important to an exciting visual Olym-
pics presentation — moving transitions,
bumpers, transitions and openings. To
make this happen, Paully’s department
relied heavily on Avid technology, pri-
marily Avid Adrenalins. A total of 47
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Adrenalins formed the backbone of the
graphics and editing platform.

Avid’s just-introduced ISIS (which
stands for infinitely scalable intelligent
storage) system was a new addition to
this year’s Olympics. Operating with
Avid’s DNxHD 120Mb/s signal, the
SAN provides a highly scalable, self-
balancing and distributed architec-
ture, which was just what Mazza and
Paully were looking for to implement
HD production.

Because HD files are three times
larger than SD files, the staff needed

és \V =————"TN) l_

Each of NBC's portable ribs in a box
(RIBs) has two outside working rack
faces. Between the two rows of racks
is a walk space where technicians can
interconnect the equipment.

twice as much storage as in Athens just
to stay even. And because graphics was
the biggest storage hog, the team de-
cided that Avid’s ISIS would give them
the biggest bang for their HD buck.

inside the I1SIS SAN

Images are stored in 8-bit 1920 x 1080
sizes at 120Mb/s. The NBC Olympic in-
stallation relied on a pair of ISIS SANS.
Based on an 8TB, 4RU structure, an ISIS
can be scaled up to 64TB of storage. A
40TB ISIS was is used in graphics, which
provided about 380 hours of storage. A
second 24TB ISIS supported the video-
tape room and three NBC edit suites.

The ISIS architecture supported
Mazza’s  belt-and-suspenders  ap-
proach. Multiple levels of redundancy
exist on each server. Each of the four
bays of drives that make up the SAN
has its own backup drive.

Six drives form the basic storage
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module, with a seventh RAID spare
drive. Should any problem develop,
the spare drive automatically kicks in,
and the system immediately begins
rebuilding itself in the background.
No images or time is lost.

Each ISIS is equipped with double-
power supplies, dual-power feeds with
auto switchover. Any type of system
alert triggered sends an e-mail to Paully.

Outlying seats connected into the
ISIS system. Users could point over
to the graphics ISIS and select the
desired elements, which were then

David Mazza has been running NBC's
Olympic broadcast crews since the
1996 Atlanta Summer Games. His suc-
cess is grounded on being techno-
logically savvy and believing that new
isn’t necessarily better.

transferred via GigE to the seat’s local
storage system for use.

On-site NBC network users “Access
Hollywood” and Telemundo also had
access to the ISIS SANS. While both
operated in SD, the same storage served
both HD and SD production needs. The
SAN doesn’t care whether the images
are SD or HD; it’s just data. A third ISIS
SAN located in New Jersey produced
the curling programming.

The benefits are more than just added
space. “We also win on the dollar side
by combining users rather than having
separate storage systems, separate media
managers, separate index servers and
various bits combined together,” Mazza
said. “The risk may go up slightly, but
that’s a balance we try to keep in check”

Fully digital production

NBC creates the Olympic graph-
ics on Avid Deko/Thunders, with
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all images saved as QuickTime files.
QuickTime Movies become the ba-
sic file exchange format for Olympic
graphics. “The term still store is obso-
lete,” Paully said. “There are no more
stills; everything moves.”

The graphics stations were Macs
running Final Cut Pro for ingest.
Over-the-shoulder shots were man-
aged by After Effects. All graphics and
edit suites were the same so operators
didn’t have to train on multiple setups.
All suites have identically loaded and
configured software. Each edit station

5

Phil Paully, director of graphics engi-
neering and operations for the NBC
Olympic crew, has a Ph.D. in visual phi-
losophy, which he said works perfectly
in helping him design the infrastructure
to create dynamic broadcast visuals.

was equipped with 6GB of RAM, dual
processors complete with HD /0. Two
graphics Macs, with 3TB of external
storage, connected to the local SAN.

Venue ingest was handled by six
Avid workstations connected to the
primary graphics ISIS SAN. These
stations processed the live venue feeds
into the ISIS. At the end of each day,
every venue created a highlight reel.
The reel was then transmitted to the
NBC facility and ingested into the
ISIS. With six venues and six ingest
stations, multiple feeds could be han-
dled simultaneously.

The typical NBC Olympic edit suite
consisted of two Avid Adrenaline media
composers with DNxHD I/O. Miranda
processors were used to embed and de-
embed the audio from the SDI stream.

Each production suite had two Sony
HDCAM VTRs, a router, HD LCD
monitors, a Tektronix WFM and Dol-
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by decoder, as well as NHT and Gen-
elec speakers for surround monitor-
ing. Two edit suites were also equipped
with Panasonic DVCPRO HD decks.

Flexible graphics production
The Olympic broadcasts place

unique requirements on the graph-
ics department. Not only are there
thousands of graphic elements, but
i's impossible to plan for every
contingency.

“Things change, so you need people
pushing buttons,” Paully said. “When

eo,” Paully said. “Now we have four op-
erators. They can pre-build images and
let the Avid render it at the desktop.
We'll do a QuickTime MXF transfer
and simply drop it onto the timeline.
We proved this works at Athens.”

Paully created a flexible and fast
graphics and editing platform at a cost
he could afford. “If it wasn’t for the PC
and Mac platforms, I don’t know how
I'd afford to do graphics. They’ve al-
lowed us to go from using custom, pro-
prietary hardware that cost $350,000
per room to $40,000,” he said.

Each Avid graphics suite was identically equipped, making the transition between

suites easy for the temporary staffs.

the director says ‘drop cut seven and
insert cut six, automation can’t do that.
Sports is a seat-of-the-pants operation.
For instance, we don’t have a graphic
for someone breaking a leg or falling
on the ice or sky jump. If that happens,
we need a custom graphic. You have to
be able to change on the fly”

Transferring moving graphics was
another issue that had to be solved. The
Avid Deko graphics platform provided
the solution through Make Deko-
Movie. “Every graphic that we make is
a movie,” Paully said. “We don’t make
still graphics any more. Backgrounds
move. Heads animate. There’s always
motion in a graphic.”

Any information an artist creates,
such as clips or CGs, is done with Make
DekoMovie. Once an artist saves it as a
movie, the graphic can be shipped or
dragged and dropped and rendered on
any Avid desktop.

“Our workflow had to change be-
cause we couldn’t tie up 14 edit rooms
trying to time graphic changes to vid-
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Proxies and metadata

The workflow at the Summer Games
in Athens relied on MXF proxies gener-
ated by Sony eVTRs. Because that fea-
ture hasn’t been implemented yet on
the HDCAMs, which were employed in
Torino, a different solution was needed.

Forty MOG Solutions proxy encod-
ers were used to generate the 16:9
MXEF proxies. The real-time MPEG-4
proxies were generated for each venue
feed to support desktop browsing at
both Olympic suites and back in the
United States.

The proxies were handed off to a Blue
Order MAM system, which, among
other chores, added scene transitions
information and generated a story-
board. In addition, during live events,
operators manually inserted dynamic
metadata such as race results.

Editors could access the proxies with-
in seconds after the ingest started. The
proxies were searchable locally and
via IP through Internet interfaces to
multiple remote locations. The system
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allowed graphic artists and editors to
quickly find the footage they needed as
well as identify the tape reels contain-
ing the master footage, all without ty-
ing up a lot of network bandwidth.

The Avid ISIS SAN is located in the
smaller center rack, number four from
either end. This SAN provided 40TB, or
about 380 hours of on-site storage, for
the network’s graphics department. A
second Avid ISIS was used in the tape
room and a third back in New York.

Tape is not dead

At this Olympics, NBC recorded
almost 20,000 hours of tape, which
would be tough to put on spinning
disks. Any disk solution would have
required a lot of drives, creating its
own set of problems. “Besides,” Maz-
zasaid, “those HDCAM tapes are a lot
cheaper than a disk drive. Also, there
is the added benefit of distributed
risk. If one tape machine breaks, there
are still 149 machines working”

Tape is still the most portable of me-
diums. And, according to Bill Lorenz,
project manager of edit systems for
NBC Olympics, it’s very reliable. “You
have to have a piece of tape to go any-
where you want to go. You aren’t go-
ing to trust any disc system with your
entire show. If you can, you'll put a
piece of tape down at the same time
you record to hard drives. You can
take tape anywhere; it’s a wonderful
way to operate,” he said.

Last, but not least: audio
Audio is a huge component of any
HD broadcast, and NBC didn’t short-
change this effort either. Most venues
created six discrete audio channels.
Once they were returned to the NBC
broadcast facility for post production,
the discrete channels were encoded into
two-channel Dolby Pro Logic II. This
turned out to be key to moving some
250 HD video signals around the facili-
ty with accompanying surround audio.
By re-encoding the original six chan-
nels into two Dolby Pro Logic channels,
the NBC infrastructure handled the full
mix and effects sound. The studios still
monitored discrete surround.
However, to maximize the benefits
of capturing in six discrete channels,
Dolby modified the encoding soft-
ware slightly to spread the center im-
age somewhat for decoding in viewer’s
homes. The result was a wider aural
image that reinforced the HD images.
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The videotape room is composed of three RIBs, each holding
up to 16 Sony HDCAMs. Most venue feeds were first captured
and stored on tape here.

At NBC, the graphics department handles all the sweeten-
ing for bumpers, promos and teasers. Therefore, along with
the HD upgrade, Paully and his crew needed a different au-
dio mixer. He selected Digidesign Pro Tools driven by an
IKON digital console control surface.

“This Mac-based console interfaces seamlessly with the
Mac-based edit stations,” Paully said. “Although the con-
sole also comes in a PC flavor, the majority of our audio
engineers prefer the Mac version.”

Ship it home

Once the Olympic content was packaged for transmis-
sion to the United States, it was sent via geographically
and technologically divergent paths. The SD and HD sig-
nals even took different paths. In other words, there was
no single point of failure in any of the three paths — belt,
suspenders and & second belt approach.

The HD feeds were converted by ShibuSoku converters.
The SD feeds were converted by Snell & Wilcox converters.
TANDBERG Television transmission encoders were the
last devices in the NBC Olympic center to see the images
before they were relayed back to the United States.

That's a wrap

Back in 2002, when I interviewed David Mazza at the
Salt Lake Winter Olympics (“An Olympic success,” March
2002), he compared the Olympic production to doing 16
Super Bow!l games — all at once. When I asked the same
question again this year, he said, “The Olympics is a giant
remote. We still do everything in a temporary fashion; we
just do it in a much bigger way. We have a lot more risk.
We’re on more nights, and we have more stuff and people.
But, at the end of the day, we’ll do whatever we have to do
to stay on the air”

So is it worth all the effort? Mazza quickly says “yes.” The
only disappointing side, he sighs, is that despite all the effort
of his network and crew to produce pristine HD images,
90 percent of his audience never saw them. Most Olympic
viewers were still watching in 4:3 and analog NTSC.

Oh well, there’s always 2008 in Beijing. Stay tuned. B
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Your demanding post production schedules require efficient,
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Pacific, Modern VideoFilm and a long list of prestigious studios
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Behind
the scenes.

If your business depends on managing large
numbers of quality video and audio signals,
you've come to the right place. NVISION is
the leader in HD, SD, and digital audio routing
systems. By specializing in routing, we’ve
developed the most innovative products and
systems to flawlessly manage signals from
point to point. And we do it more efficiently,
reliably, and cost effectively than anyone else.

Since 1989, the biggest names in TV broadcast,
. entertainment and post production have trusted
NVISION award winning technology behind the

. scenes to keep them years ahead of the times.

- NVISION’s history of industry breakthroughs

- include:

synchronous AES router for audio, 1992

_ time code router with digital signal
processing (US patent awarded), 1992

bidirectional machine control router
with dynamic port management (US patent
awarded), 1996

large-scale HD-SDI router (US patent
awarded), 1998

integrated multichannel master
control switcher and multiformat router, 2003

large scale digital video router
small enough for mobile trucks, 2005

We firmly believe that the key to our success,
and the high satisfaction of our customers ~
large or small — depends upon our understanding
of each facility’s unique needs and budget. We
always create a best-in-class routing solution
that achieves your goals, even when others say
it’s impossible. \
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Five things

he process that creates a cen-
tralized repository for digital
files containing non-textual
content, such as video recordings, still
pictures, audio clips and graphical im-
ages, has several names — digital asset
management (DAM), media asset man-
agement (MAM), digital asset ware-
housing and content management.
DAM provides tools that allow the
content (assets) held in those files to be

MARCH 2006

you should know about

archived, searched and retrieved. Asset
repositories store digital files. Asset da-
tabases store associated metadata de-
scribing the content, including file lo-
cations, assigned IDs, durations, titles,
descriptions, annotations, key words,
usage rights and low-res thumbnail
images or proxy copies.

Thisdefinition is not specific to broad-
casting, and in fact, DAM found its
early adopters in publishing long before
it arrived at the broadcast facility. While
broadcasters have used asset manage-
ment systems in the form of program
tape libraries and news clip archives
since the beginning of TV, the advent

The integration of OmniBus’ news solution and content management system with
AP/ENPS newsroom system allows a news producar to manage the live news
broadcast and the production process from the producer’s pod.

broadcastengineering.com
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Five things you should know about

DA

of digital files as the primary media for
video and increasing requirements for
the repurposing of video assets has cre-
ated a demand for more sophisticated
asset management tools.

In response, solution providers from

the objective here is to offer a dis-
cussion of requirements to consider
when deciding on a broadcast DAM
solution. The following sections cover
five things broadcasters should know
about DAM.

B
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Figure 1. Focus of DAM by type of solution provider

several distinct application areas now
offer products for broadcast DAM.
These include enterprise DAM com-
panies, automation software providers,
editing and production system vendors,
newsroom system suppliers, resource
scheduling system providers and video
storage system manufacturers.

From these diverse perspectives, the
scope and required features of broad-

A database and

media manager

Companies offering DAM so-
lutions have different views on what
broadcasters need. Understanding
whatthe potential supplierseesas DAM
is essential in selecting a company and
product that can meet your current, as
well as future requirements.

DAM found its early adopters in publishing long

s Diefore it armived at the broadeast facility.

cast DAM have been interpreted dif-
ferently to leverage the technology
found within each company’s prod-
ucts. This has resulted in a wide range
of products labeled as broadcast
DAM, leaving a challenging evalua-
tion process for broadcasters.

This scenario has benefits and disad-
vantages. Since all broadcasters are not

At one end are enterprise DAM pro-
viders with solutions emphasizing data-
base capabilities, sophisticated indexing
and search tools, and inclusion of (or
integration with) such business systems
as rights management. These solutions
are primarily designed for business and
planning processes, not for broadcast
operations or content production.

@ /27 NUMB3RS -

Figure 2. CBS Eyeliner uses logo, text and still with animated reveal.

the same and therefore have different
requirements for asset management,
multiple solution choices provide a bet-
ter fit. However, finding one solution
to match all operational requirements
can be difficult, especially when many
products claim end-to-end reach.
Rather than offering an evaluation
or categorization of specific products,

90

With few exceptions, enterprise DAM
products do not control video storage,
playback or routing equipment and
normally do not provide content ac-
quisition (or ingest). In other words,
they are designed to track and distrib-
ute information about content, not
manage the content itself.

At the other end are video storage

broadcastengineering.com

system manufacturers. Their stake in
the DAM landscape is in broadcast
operations where their storage devic-
es are located. From this perspective,
DAM is primarily a media manage-
ment tool and an extension of video
storage technology. It emphasizes
access performance, large storage ca-
pacity and multiformat support.

In the movement to IT platforms,
video storage systems have added
enhanced database capabilities and
options for proxy creation. However,
their capabilities in these areas are of-
ten severely limited as compared with
database-centric and client-server
platform DAM solutions.

In choosing a DAM provider, de-
cide where your requirements and in-
tended usage fall on the scale shown in
Figure 1. There are always some uses
(and users) that are exceptions, but your
primary use of DAM should match the
perspective of the solution provider.

Iin DAM, “A” isn't

just video

In parallel with the demand
for repurposing of assets, broadcasters
are faced with increasing competition
within their traditional markets. For
each distribution path and market (e.g.,
broadcast TV in a major city), product
differentiation has become an impor-
tant tool for maintaining market share.

Besides local news, branding is one of
the few options available to enhance the
broadcast product within a local mar-
ket. By branding I mean not just the
bug but also animated graphics, over-
lays, voice-overs and effects sequences
that make their mark in the viewer’s
mind. (See Figure 2.)

Many of the components of brand-
ing (e.g., stills, graphics, logos, anima-
tions, audio clips) are digital assets in
their own right and should be part of
your plans for DAM. While the media
management capabilities of the de-
vices that store and deliver these com-
ponents currently lag behind those of
video servers, that gap is closing. In
other words: A solution for broad-
cast DAM today should include both
video and non-video assets.
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Figure 3. Keywords table with cross-
referencing

Upstairs, downstairs

In this business, the needs

and objectives of manage-
ment, planning, production, news
and operations define a diverse set of
requirements for DAM. From their
origins in other applications, enter-
prise DAM systems have developed
advanced methods of database orga-
nization and indexing to provide so-
phisticated search capabilities, such as
keyword cross-referencing (see Figure
3), phonetic matching, thesauri and

word proximity criteria.

Because of their wide deployment
within an organization, many DAM
systems offer multiple forms of user
interface, such as a Web browser or
application GUL In some cases, this
includes the ability to integrate DAM
access within related applications
(e.g., a window to find and view an
asset from within a rights manage-
ment system). These techniques from
enterprise DAM provide a road map
for broadcasters to deliver depart-
ment’s requirements via the existing
IT infrastructure and systems.

DAM for the big

and small

DAM provides effective tools
for both large and small broadcasters,
but the volume and types of content
can vary widely. The key to adapt-
ing DAM to your requirements lies
in workflow or, more correctly, auto-
mated workflow.

Most DAM systems include some
workflow management, providing
tools to define a sequence of process-
ing steps (i.e., tasks) using the capa-
bilities of the DAM system. Beyond
defining a workflow of tasks within

Ingest
system

¥
Content file
-

Transcode to

house format

Transcode
service

Create proxy
copy

Proxy
service

Preparation
order

Program
management

¥
Process
reparation order
Interchange
gateway

Copy file to
archive

= >
Archive
manager

production?
i :
Create promo

_>

Mark clip or
segments

Publish EDL
to clip

Dubbing
Service

compliance i
Media Desktop
workstation logger

Figure 4. A well-designed workflow optimizes the use of generalized solutions to

specific requirements.
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the DAM system, advanced workflow
managers automatically initiate tasks,
monitor jobs through the workflow
and assign tasks by external systems.
For example, a workflow to acquire
and prepare content for air will use
functions of the DAM system, such as
contentregistration, metadata capture
and proxy creation, as well as require
tasks from other systems to control
ingest, verify standards compliance
and cache content files for playout. A
comprehensive, automated workflow
manager within the DAM system is
an invaluable tool in optimizing the
use of generalized solutions to spe-
cific requirements. (See Figure 4.)

Old news

From using index cards and

tape to databases and video
servers, news operations have always
found ways to store and catalog their
clips. With or without the acronym,
this is DAM.

The ability to locate and reuse clips on
a specific topic or showing a particular
person or location is a core part of news
production. As with any mission-criti-
cal function, these tools must work reli-
ably without specialized training, These
requirements from news — both the
functions themselves and the effective-
ness of their implementation — will be
essential for broadcast DAM overall.

The message here is to use the experi-
ence of your news department to assistin
the evaluation of a proposed DAM solu-
tion. Even if initially they have no plans
to replace their current news library
system, their input on requirements and
ease of use can be invaluable.

Conclusions

DAM for broadcasters is here. As
broadcast technology merges with in-
formation technology, the proven ben-
efits of digital asset management are
close behind. With broadcast solutions
operating on IT platforms, proving
wide access to assets becomes a business
decision, not a technical hurdle. BE

John Wadle is product manager for OPUS
at OmniBus Systems.
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BY LARRY THORPE AND GORDONTUBBS

he 1/2in camera-imager inthelate 1990sandthenenteredaslow  pact camcorder at a lower cost.
format has returned, but decline, displaced by increasingly low- Asurveyof contemporary 2/3inimage
this time around it’s a er-cost 2/3in image format products format SDTV newsgathering camcord-
high-definition 1/2in camera-imager and higher-end 1/3in image format ers offered by all of the major manu-
format. cameras. Now, however, a contempo-  facturers shows these products broadly
A year ago, two of the major camera  rary HDTV camcorder squarely cen-  range from $20,000 to $30,000 in cost.
manufacturers shut down production  tered on a 16:9 1/2in image formathas  Lenses for these camcorders (from all

T

of all SDTV camcorders conforming  entered the market. of the manufacturers) span roughly the
to the 1/2in image format. Born in the The 1/2in format holds the promise  same pricing range. Broadcasters have
1980s, this image format was destined of the same advantages for HD  made litile secret of the fact that they
to propel thousands of cost-effective that success-  believe that HDTV newsgathering can

fully thrust it only be successfully implemented if
into the low- the HD camcorders and lenses entail a
er-budget SD  modest st premium over SDTV ENG
world 20 years  camcordzts.
ago. Namely, The ctallenge to produce HDTV
the 1/2in for- camcorders and lenses that meet this
mat faclitates  criterion has sparked an extraordi-
the production nary diversity of innovative design
of amorecom-  strategies. The use of the smaller
1/2in image format is only one of
these design exigencies.
Indeed, no less than three
HD image formats have
emerged —thetraditional
2/3in, the 1/2in and the
even smaller 1/3in.
Some of the
optical manu-
facturers  have

SDTV cameras and camcorders into
a broad variety of sectors of lower-
budget production. corporate
production and smaller
market television sta-
tions. The format
reached a zenith

New tapeless HD
systems are emerg-
ing in three image-
format sizes (2/3in,
1/2in, and 1/3in).
Sony's HD XDCAM
uses the 1/2in image format.
Photo by Jim Huibregtse.



Glass

Figure 1. A scaled comparison between
the sizes of the standard 2/3in image
format and the 1/2in image format
already planned to develop more
cost-effective HDTV lenses for both
the 2/3in and the 1/2in image formats
on the assumption that these two im-
age formats will coexist in the larger
HD marketplace. In the case of the
separate tape-based HDV format,
interchangeable HD lenses for the
popular 1/3in image format play a
role. This article will, however, focus
on the 2/3in and 1/2in formats.

The possible lens options
for the 1/2in format

It is useful to open the discussion
with a reminder of the difference in
image size for the 2/3in and 1/2in im-
age formats. (See Figure 1.)

The dilemma for many end us-
ers contemplating the new 1/2in
HD systems, however, is that they
are entering a marketplace awash in
2/3in camcorders and lenses — both
HDTV and high-end SDTV. Accord-
ingly, many are naturally asking:

+ Will the same family of 1/2in HD
lenses emerge that are operation-
ally compatible with established 2/3in
optics (in terms of popular angles of
view and ranges of focal length)?

* Can a 2/3in HDTV lens work with
these 1/2in HD cameras?

+ Can legacy 2/3in SDTV lenses be
considered for the new 1/2in HDTV
cameras?

+ Would a new 2/3in HD lens pur-
chase be a better investment if a
downstream transition to a higher-
level 2/3in HDTV camera were, for

98

some end users, a possibility?

The new 1/2in
HDTV lenses

New lenses specifically designed for
the new 1/2in HDTV cameras are
the optimum choice for that format.
Their optical performance effectively
matches the performance of 1/2in
imagers that typically employ a sub-
sampling lattice for the 1080-line
production format. So far, only 1080-
line cameras have been unveiled. The
same lenses will match well with the
full 1280 x 720 sampling lattice of the
alternate 720-line system when that
inevitably emerges.

Strenuous design efforts have tar-
geted the production of lenses close
in price range to the established
2/3in SDTV lenses. That is a crucial
consideration for broadcast HD ENG.

Direct coupling of these 1/2in lenses
with 1/2in imager-equipped cameras
makes full use of the entire operation-
al capabilities of these acquisition sys-
tems in terms of angles of view, range
of focal lengths and system sensitivity.
In that sense, these new lenses closely
match the operational capabilities of
the traditional 2/3in lenses presently
popular in SDTV and HDTV broad-
cast newsgathering.

L

Figure 2. The LO-32MBT adapter sup-
ports the mounting of a 2/3in lens on
a 1/2in camera

A 2/3in HDTV lens
with adapter

For rental houses already well-stocked
with 2/3in HD lenses, it is natural to
question whether these lenses can be
made functional with the new 1/2in
cameras.

The answer is that yes, it is techni-
cally possible to couple a 2/3in lens
to these new 1/2in cameras. However,
there are important operational con-
siderations that must weigh on any
decision here.

The mating of the 2/3in HD lens
with the standardized B4 mount to the
1/2in camera is accomplished by us-
ing a relatively simple and inexpensive
adapter. (See Figure 2.) The task of the
adapter is threefold:

+ provide the appropriate mechanical

LO-32BMT
adapter

/

Final lens
element

|‘ flange back )

Effective
flange back
48mm

Camera lens

mounting flange
1/2in green
\N |mage¢sensor

o

1/2in

>
>

Figure 3. A simplistic illustration of the coupling of a 2/3in HD lens to the 1/2in HD

camera

broadcastengineering.com
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coupling between the larger format
lens and the smaller image format
camera

+ restore the correct flange back dis-
tance of 48mm required by the 2/3in
lens (the smaller 1/2in camera optics
have a shorter distance) to ensure that
its back focus control operates in ac-
cordance with its original design

+ restore the effective optical path
length for which the 2/3in lens was de-
signed, in terms of the optical interface
with the camera’s beam-splitting block.

The deployment of the adapter is
depicted in Figure 3 on page 98. (This
is illustrative only and not an accurate
optical tracing.)

The adapter does not make any optical
adjustment to image size. Accordingly,
the 2/3in HD lens projects its normal
size image into the camera optical port.
Only that central rectangular portion of
the image that lands on the 1/2in 16:9
imagers is relevant for sampling. The
camera ignores all of the remaining pe-
ripheral circular imagery.

The optical element in this adapter
is simple, and its optical transmission
characteristics are high. Thus, it leaves
no discernible optical footprint on
an HD'TV optical image in terms of
modulation transfer function (MTF)
loss, chromatic aberrations, colori-
metric alteration or con-
trast ratio impairment.

Using a 2/3in
HDTV lens on a
1/2in HDTV
camera

While the technical op-
tical performance can be
protected, there are in-
evitable compromises in
the operational aspects.
Figure 4 simulates a
2/31n lens set to present a
certain angle of view @ 1
to a 2/3in CCD. For that
same lens focal length
setting of fl, when that
image is presented to
the 1/2in CCD, it will intercept only
a truncated inner section of the im-
age. In order for the 1/2in sensor to

Figure 4. (a) The effective reduction ir angle of view when the 2/3in lens is set for
a specific image width on a 2/3in image sensor and that same image is projected
on to the 1/2in CCD; (b) The lens focal length must be shortened to restructure the
same size image onto the 1/2in image sensor.

see the same image being presented to
the 2/3in CCD, the focal length of the
lens must be readjusted to a shorter
focal length that provides the same
angle of view — namely, the new set-
ting of ¢ 2. This effectively shrinks
the horizontal width of the image to
squarely fit the entire image content
to the 1/2in imager size.

Because this is an important opera-

Figure 6. The red circle shows the object image from
the 2/3in lens as it is projected into the camera. The
portion of that larger image inside the yellow rect-
angle is all that is seen by the three 1/2in CCD sen-
sors — the associated shortfall in effective angle of
view is evident.

tional limitation that must be catered
to, it is helpful to illustrate the issue
with some simulated imagery. In

100 broadcastengineering.com

Figure 5, that simulated imagery
clearly shows that there is a quite
discernible difference in the angle of
view seen by the 1/2in camera sensors
compared with that seen by a 2/3in
camera. If the 2/3in lens is not at the
end of its focal range, then a simple
adjustment of the zoom control can
restore the original wide angle of view
to fit to the camera image sensors. (See

Figure 6. Recovery of the original angle
of view created in the 2/3in image for-
mat by adjusting the lens zoom control
to reduce the focal length.

Figure 6.) If the lens is operating close
to its widest angle, then that readjust-
ment to parity with the 2/3in angle
of view will not be possible — it does
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RED Ux HJ11ex4.7 4.7mm
2/3in camera 91.14°

not have the requisite focal 1/2in camera 3.4

range. Percent change 19.7%

In practice, what is the

magnitude of this shortfall in HJZZ?’G-S 7.6m£n

angle of view? A simple cal- 2/3in camera 64.5°
culation can quantitatively 1/2in camera 49'260
produce that answer. If the Percer}tf,'hange 23.6%

Max wide angle Max telephoto

52mm

10.54°

7.66° those older SDTV lenses

27.3% (via the same adapter
. described earlier). The

168"‘:“ argument is sometimes

3'280 presented that a high-

2'380 quality SDTV lens cou-

27.4% pled to an HDTV cam-

width of the image sensor (w
in mm) and the focal length f
(also in mm) are known, the
angle of view can be readily calculated
from the well-known formula:
¢ =2 Tan ' w/2f

As was shown in Figure 1, the width
of the 2/3in sensor is 9.59mm and
that of the 1/2in sensor is 6.67mm.
Using this information and consider-
ing two portable 2/3in HD lenses (a
wide angle 4.7mm lens and a telepho-
to 158mm lens), it is simple to calcu-
late the percentage change in angle
of view from the 2/3in lens image to
that applied to the 1/2in sensor — at
both extremities of the focal range of

Table 1.The percentage change in angle of view from the 2/3in
lens image to the 1/2in lens image

each lens. (See Table 1.) The effect is
not linear over the focal range of the
lenses.

Employment of a 2/3in
SDTV lens with adapter

It is perfectly understandable that
end users already in possession of a
quantity of SD 2/3in lenses from the
earlier SDTV ENG era — users who
may now be contemplating a transi-
tion to HDTV ENG based on a 1/2in
camcorder — might seek to amelio-
rate their capital investment by using

era — one that sports a
subsampled HD imager
— should actually mani-
fest a reasonable technical imaging
compatibility. Regrettably, this is not
the case.

The optical bandwidth required
for 1080-line HDTV is substantially
greater than that for SDTV. It is 2.7
times that for SDTV (82 line-pairs
per millimeter versus 31 line-pairs
per millimeter). The very essence of
what constitutes high definition lies
in the additional spatial information
contained within that frequency re-
gion beyond the 31Lp/mm bound-
ary of the SDTV system. And, this is

c@n't-beat-it price.
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(a) With object distance

where the problems lie.

In an earlier article in this series
on HDTV lens design, “Manage-
ment of MTF” in March 2005, it was
shown that the behavior of the MTF
of an SDTV lens over those spatial
frequencies beyond the SDTV pass-
bandare muchlesswellcontrolled than
in an HDTYV lens. The behavior of the
MTFofatypical SDTV lens (measured
at a spot spatial frequency of 56Lp/
mm, which lies halfway between the
31Lp/mm boundary of the SDTV
system and the 82Lp/mm boundary
of the HDTV system) is unruly. (See
Figure 7.)

These vagaries in optical MTF be-
havior apply to both the horizontal
and the vertical domains. The con-
sequences will be highly dependent
upon scene content and are difficult
to predict. But, they will mar the im-
age sharpness of the acquisition sys-
tem. For the record, an even worse

P ————=HDTV lens
7 P
el / N SDTV lens
s/
/

Object distance in meters

(c) Zoom range

:‘; e HDTV lens
\Z

" > ~ \\_~ SDTVlens
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Figure 7.The variations in MTF of generic HDTV and SDTV lenses — measured at a
spot spatial frequency of 56Lp/mm — across the image plane (b) and when the op-
erational controls of focus (a) and zoom (c) are manipulated. The relative behavior
of MTF with iris setting is indicated by (d).

technical choice would be deploy-
ment of older pro-video 1/2in SDTV
lenses on these new camcorders. BE

Larry Thorpe is the national marketing
executive and Gordon Tubbs is the as-
sistant director of the Canon Broadcast &
Communications Division.
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Nucomm is ready to help you navigate
through the 2 GHz transition

Experience the Nucomm difference, with products optimized for the

2 GHz relocation.

Nucomm's proven, comprehensive ser of solutions feature:

:: Equipment designed for high data rate HD applications

:: Software based multiple modulation formats for maximum flexibility

:: High performance ultra linear low noise RF components
:: Optional 10 Watts digital RF output
:: Enhanced ease of use through quick keys and dedicated presets

:: Expanded high quality mamufacturing capability with

Comtech/EF Data

Make Nucomm your choice for upgrade or replacement

2 GHz systems.

104 broadcastengineering.com

NUsAMM

MARCH 2006



THERE SHOULD
ALWAYS BE CHOICES.

IT MAKES IT EASIER
TO RECOGNIZE THE BEST.

antohav™”

THE POWER BEHIND THE BEST CAMERAS
CAPTURING THE BEST IMAGES IN THE WORLD."

FOR INFORMATION CONTACT ANTON/BAUER OR ANY ANTON/BAUER DEALER OR DISTRIBUTOR WORLOW BE.
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he NAB show always serves as a place for broadcasters worldwide to gather and
learn more about their industry. Not only does it provide the opportunity to
see tomorrow’s technology today, but also it offers attendees the chance to have

questions answered on the technology and policy.

Every year, the Broadcast Engineering staff provides a guide full of com-
prehensive coverage to help you make the most of this chaotic event. First,
we announce the winners of our fifth annual Engineering Excellence Awards
competition. We'll recognize these facilities at NAB for their achievement in

each of nine categories.

Next, our Exhibit Hall Map will help you find your way through the hun-
dreds of booths and new products. Vendors from around the world will be dis-

playing new solutions and updated favorites, giving broadcasters the chance

to shop for a wide range of new technologies. You'll save time and not
get lost if you use our map to find your way through the maze of

booths.

Our FASTtrack section also will save you time and make navigat-
ing NAB a breeze. This listing is organized to help you find your way
to the vendors you're interested in — whether you’re looking for

transmitters or routers. Vendors are divided into product cat-

egories and then listed geographically for
m easy reference.

Finally, our DTV Marketplace showcases

this year’s hottest products! Browse more than 30 pages of prod-

uct descriptions and photos to build your ultimate shopping list. Whatever

you’re looking for at this year’s NAB, we will help you find it! BE

TABLE OF CONTENTS
Ldg Engineering Excellence Awards ...... ....108

BN
| Exhibit Hall Map .c.coceceeeeenreeenenennennnncans 129
/ FASTErack. o oeccccecerecnenneecncmancnacaana- 157
. DTV Marketplace c.oceeeeeeenenmccennn- &t pviiia 170



The fifth annual

ENGE

And the winners are ...

ith five Excellence Awards un-

der our belt, we’ve got this pro-
cess nailed down. This year’s 42 entries
topped last year’s by 25 percent. And,
in a time of rapid transition, consoli-
dation and HD conversion, Broadcast
Engineering is leading the charge to
full digital and HD television.

As always, our readers picked the
winners. We believe that because our
readers are so involved in the indus-
try, they know what technology works
best. That’s why they’re the judges.

Drum roll, please ... The winning
entries are featured throughout the
next 17 pages.

Please stop by the winners’ booths
to congratulate them. The 2005 win-
ners of the Broadcast Engineering Ex-
cellence Awards are the finest facility
installations. Congratulations win-
ners! You're the best.

The names of the voters who were
picked to win Broadcast Engineering
T-shirts from the random drawing
are shown on page 12.

Bt P~

Brad Dick
Editorial Director

New studio technology —
station:

Winner: WMHT

Submitted by: CEl

Winner: KNTV and Telemundo 110
Submitted by: Ascent

Runner-up: TV8 and TV17 110
Submitted by: Omneon

New studio technology —
network:

Winner: Discovery

Submitted by: Ascent
Runner-up: Medcom
Submitted by: AZCAR

New studio technology —
HD:

Winner: ESPN

Submitted by: Grass Valley
Runner-up: NBC's SNL

| Submitted by: The Systems Group

New studio technology —
non-broadcast:

Winner: LSU

| Submitted by: Network Electronics
i Runner-up: Columbia

! Submitted by: Media 3

Station automation:
Winner: Bay News 9
Submitted by: OmniBus
Runner-up: WISC-TV
Submitted by: Sundance Digital
Network automation:
Winner: TV Guide Channel ......120
Submitted by: Omneon
Runner-up: CBC-TV

Submitted by: Inscriber
Newsroom technology:
Winner: SBT

Submitted by: Leitch
Runner-up: WFTV

Submitted by: Avid

Post & network
production facilities:

Winner: Food Network
Submitted by: Solid State Logic
Runner-up: CIRIS

Submitted by: SGI

RF systems:

Winner: KNTV-TV

Submitted by: Thales
Runner-up: WCJB-TV
Submitted by: Axcera
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Smaller footprint,
512XR increased agility and reliahility.

912 x 512 Multi-Rate Routing in 27RU
1024 x 1024 Multi-Rate Routing in Two Racks

All large-scale SD/HD multi-rate digital routing technologies follow in Cheetah's tracks
for size, function and value. Cheetah has the vital agility to match your digital format,
matrix size and space requirements.

Full redundancy for mission critical on-air environments is achieved using Cheetah's
Matrix Watchdog, our redundant crosspoint feature, along with redundant power and control.

Optional fiber optic input/output, 10-bit D to A, and HD to SDI internal conversion cards
further increase Cheetah's ability to fill current and future requirements.

Cheetah — light on its feet and your budget.

Explore the value at www.pesa.com

m ‘ 24 Woodbine Ave * Suite 16
l i N4 Northport, NY, USA 11768
Switching 1 41 (631) 9121301 See Us at NAB Booth # SU1370.

Systems (800) 328-1008
Fax: +1(631) 912-1302

64x64 in 4RU, 512x512 in 27RU, 1024x1024 in Two Racks

(__ uStream

Group of Companies



Tying for the win of new studio technology — station are WMHT, and KNTV and Telemundo

' a
SUBMITTED BY CEI
ocated in New York, WMHT
Loperates three TV stations,
plus two radio stations and a
radio reading service for the visually
impaired and print disabled.

To meet the challenges of the new
digital age, the station purchased a
42,000sq ft office building and added
10,500sq ft of studio space for its new
production and broadcast center.

The facility hired systems integrator
Communications Engineering (CEI)
to provide a turnkey design and in-
tegration solution. A major require-
ment was to move the station’s pro-

WMHT

Ll
A 1U10 (€
duction and on-air operations 22mi
with no disruptions.

CEI engineers coordinated every
aspect of the buildout and transition,
including new satellite downlink an-
tennas, tower construction for televi-
sion and radio STLs, a multichannel
master control room, two televisicn
studios, a production control room, a
5.1 audio control room, three nonlin-
ear edit systems with shared storage,
an FM on-air studio, an FM produc:-
tion studio, audio editing, three aud-o
live and record control rooms, tape
and DVD duplication systems, ard

media-capable conference rooms.

A primary goal for all new systems
was efficient operations with digital
file-based content flow.

KNT\I and 'I'elemundo

\ J."II'

SUBMITTED BY ASCENT MEDIA SYSTEMS & TECHNOLOGY SERVICES

NTV and Telemundo are in-

B dividual stations that share

resources to transmit simulta-
neously from the same building. The
stations share a 100,000sq ft space in
San Jose, CA.

Ascent Media served as the system
integrator for the turnkey move and
digital upgrade, including the satel-
lite facilities that took approximately
one year from design to launch. The
firm worked with the NBC team and
Gensler, an architectural firm, to de-
sign an infrastructure based on SDI

signal distribution with two-channel
non-embedded AES audio.

A central equipment room con-
tains 140 racks of core gear, including
routing switchers, the NBC hub racks,
distribution equipment, MATV, net-
working equipment, patching, au-
dio equipment, intercom, clock, and
reference and studio gear. One Grass
Valley Trinix switcher accomplishzs
routing for both stations.

Two separate, but nearly identi-
cal, production control rooms have
a fully loaded 64-input Sony MV3-

1

SUBMITTED BY OMNEON, NVERZION AND BECK ASSOCIATES

Technology at work: Beck Associates custom consoles; Evertz 5600 MSC
master sync generator; Grass Valley Concerto/Encore digital router, 8900

Series terminal equipment and Kayak DD-2 production switcher; Leitch
LogoMotion II channel branding, Panacea 16x2 MC switching; Omnecn
Spectrum media server; NVerzion NControl automation; Pinnacle Deko
1000 CG; Sony DSR-2000 DVCAM VTRs; Telex/RTS Zeus intercom system;
Videotek VTM-200 T&M; Wohler audio monitors.

110 broadcastengineering.com
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8000 production switcher system,

Calrec audio consoles and Pinnacle
EFX Dekos.
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4 Affordable
CHANNEL

— HD VIDEO SERVER ——

MCS

MULTI-CHANNEL SERVER

MCS-HD Multi-Channel HD Video Server

BrO adC aSt Tlm e Del ay 2 record & 2 play independent video channels
! . System Compatibility
Commercial Insertion - HD-SDI, SDI input and output
» P2, VDCP, Odetics and GFI control
i i » Compatible with leading automation systems
lee tO Alr PlaybaCk - Automated playback via our ListMaker software
SpOrtS SIOW'MO Reliable and Upgradeable Design
- Lower cost 2 channel configuration available
» Dedicated video hardware platform
VTR Replacement = External RAID5S storage

* Redundant power supply

i - . ,,,_-_:- ‘057-\2‘

d

Video Servers - HD MPEG2 Encoders and Decoders - SDI / DVI Converters - HD Vldbo Tesu Generator

Dorem: Labs Inc tel. 818 562-1101 | info @doremilabs.com | www. doremllabs com
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Discovery
Communications

AII I IV J"II"!I
SUBMITTED BY ASCENT MEDIA SYSTEMS & TECHNOLOGY SERVICES

The new Discovery Television and Technology Center in Sterling, VA,

‘?lfluc& >

features a glass-enclosed, circular master control area surrounded by

10 transmission pods. Its control system is capable of transparently
reassigning networks to any number of master control rooms. The facility
was built to handle distribution for Discovery Communications’ current U.S.
networks and designed to seamlessly accommodate growth.

Ascent Media provided the technical integration services for the 53,000sq
ft showcase that serves as the network origination for 13 of Discovery’s U.S.
networks plus BBC America — comprising 17 network feeds. The facility can
support any mixture of 64 channels of HD or SD programming and currently
provides West Coast feeds for three networks.

Each of the 10 transmission pods is easily configured by the push of a button
and the click of a mouse to control up to six networks in any combination.
These pods are monitored by three centrally located supervisory positions,
each of which can take full control of any network. This design, resulting in
significant cost savings, also allows the networks to be moved from pod to pod
with all their associated audio and video monitoring and control, error report-
ing, graphic control and automation.

Three tightly integrated applications provide the key to this operational sce-
nario. A custom-engineered Evertz MVP 3000 system with integrated packet
routers serves as the core A/V controller for the entire facility. Each of the pods’
MVP 3000s are responsible for all the audio and video monitoring, error dis-
play and logging and tallies, while also displaying all VBI information relating
to a signal, such as closed captioning. The system takes full advantage of the ex-
treme flexibility of the facility by reassigning any audio or video sources to a1y
pod. With 20 images associated with each network, it supports and manages
in excess of 640 inputs along with the connected audio, regardless of format.
It also supports all the routing and control required to move formats between
pods.

The other critical elements are a Miranda Presmaster multichannel HD/SD
master control panel and the OmniBus Colossus automated transmission
suite.

Discovery has its eye on the future with specialized technology that cor-
prises a blended infrastructure of both broadcast and I'T solutions.

Runner-up: Medcom
SUBMITTED BY AZCAR

echnology at work: Clear-Com 128x128 intercom matrix; Evertz MV'P

monitor walls; Florical automation; Leitch Newsflash and NLE systems;
Miranda Presmaster MC system with four streams; Quartz 256 x 256 SC'l/
AES with control and time code routing switcher; Ross Synergy production
switchers; Wheatstone consoles.
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You Configure It.

We Build It.

The New Optiva™
Configurable

Fiber Optic System
by Opticomm

- "

S

Design Your Own Fiber Optic System On-line
at www.opticomm.com

The Product Configurator at www.opticomm.com lets you design a fiber optic
transmission system to your precise needs. In one short visit you can select
the exact signals you wish to transport, the optics and connectors you need,
and the most suitable housing unit. You even get a diagram of the system
you create, all at the touch of a button.

The Optiva™ Series of fiber optic systems are digital laser-based multiplexers
with optional combinations of various video, audio and data signals. Optiva™
systems utilize daisy-chain multiplexing to optimize bandwidth allocation.
Anywhere from one to hundreds of channels can be transmitted over one optical
wavelength, where required.

All Optiva™ systems can be controlled and monitored using the SNMP based
OptivaView™ Network Management Suite.

All transmission is broadcast quality, without compromise.

g 20pticomm

travel by light™
800.867.8426 | www.opticomm.com

Visit us in Las Vegas
NSCA March 16-18
(Booth 3331)

NAB April 24-27
(SU-4183)

Select from any of the following
protocols to transport over
multimode or singlemode fiber:

Video
Composite (NTSC/PAL/SECAM)

Studio Composite (NTSC/PAL/SECAM)
(7 2-Bit Processing)

SDI
HD-SDI
DVB-AS!
S-Video
Audio
Analog

{Balanced and Unbalanced)

Studio Analog (18 d8u

Digital AES/EBU

Data
10/100 Ethernet
RS-232

RS-422

RS-485 (2 or 4 wire)

Contact Closure

See Opticomm'’s pre-configured systems
for ission of iti p |
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ESPN
Jmngminmsjudm_teghmlogy HD

SUBMITTED BY GRASS VALLEY
ESPNS 120,000sq ft, all-digital HD digital center in Bristol, CN, is the

future of broadcast production. Networking and automating many of
the labor-intensive processes has led to reduced errors and continuzd
system reliability. If there is such a thing, this is HD heaven.

A signal distribution and processing system design has been implemented to
support nine different TV networks that originate from Bristol. These include
all U.S.-based ESPN-distributed channels and are supported by the facility’s
massive signal routing architecture that feeds more than 19 nonlinear edit
rooms, four master control suites and a large sports content ingest screening
area. Signal paths can be changed quickly to accommodate new channels and
future internal growth.

The facility features resilient, physically dispersed HD SDI and AES signal
paths throughout the building, requiring more than 7 million ft of coax and
fiber-optic cable to handle a mixture of SD and HD signals.

ESPN distributes its highest-rated programs, including “SportsCenter,” in
the 720p HD format. These widescreen telecasts, with multichannel ALS
audio, are supported by a variety of multiformat broadcast equipment to
produce more than 6000 hours of originally produced HD programming
annually.

The requirements of ESPN’s production infrastructure are handled by mul-
tiple racks of HD routing switchers and a dense AES router for audio routing.
The video router can handle both SD and HD signals in the same frame. Rout-
ers are controlled through a centralized facility control system.

To support its signal distribution paths, the facility has installed hundreds
of modular equipment products to route digital audio and video signals to
routers, production switchers, audio mixers and other destinations.

There’s a large complement of nonlinear editing and media server equip-
ment, including 25 edit systems tied to 68 main media servers to distribute
media on and off the SAN that currently includes a capacity of more than 3500
hours (in SD mode).

The facility houses three HD studios, which are home to all ESPN Bristol-
based studio shows, including “SportsCenter.” To capture its live shows in
widescreen (16:9 aspect ratio) 720p, ESPN uses 20 multiformat HD cameras.
Fiber-optic transmitters and receivers, in tandem with air-blown fiber te-
tween buildings on the Bristol campus, have enabled the facility to network
seven studios via more than 1000 fiber-optic circuits.

-UD’ " L

SUBMITTED BYTHE SYSTEMS GROUP

Technology at work: Barco OverView DLP projectors; Calrec Alpha 100
console; Digidesign Pro Tools; Enco Digital audio workstations; Euphonix
System 5 console; Evertz 5600MSC reference generator and MVP multi-image
viewer; Grass Valley Trinix router and Encore control system; Miranda Densité
distribution, Imaging series format conversion, XVP-801 crossconvertzr;
RTS/Telex Adam Intercom Matrix; Sony MVS-8000 HD switcher, HDC-950
cameras and BVM-D monitors; Ward Beck 8200 AES distribution.
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Introducing the Missing
HDV Connection

+5V @ 2A

HD - Connect LE HD/SD-ST [
D Convergent Design -~

1394 (HDV)

HDISD-SDI

Audio (Mon) LTC. AES

Finally an HDV converter that allows you to do it all.
The HD-Connect LE features either HD or SD output
in a simple-to-use package. HDV Conversion has
never been easier or more affordable.

1ON BRQO

HD - Connect LE Features _ P oo
» HDV - HD/SD-SDI e Unique HD or SD 9

(with embedded Video Output ' NNOVAT|ON

audio and time code) AWARD ‘2005

e RS422 - 1394 or

e 1080i60, 1080i50 1394 - RS422 S —

(Sony/Canon); Deck Control

720p30, 720p25,

720p24 (JVC) e AS|I (MPEG2 over SDI)
e Simultaneous * Simple Operation

HD/SD-SDI, Component,

Composite (SD), e $1995

LTC, AES Outputs

NOW SHIPPING

Phone: (720) 221-3861 www.convergent-design.com sales@convergent-design.com
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S Louisiana State
University

SUBMITTED BY NETWORK ELECTRONICS

ouisiana State University (LSU) recently launched a 150,000sq-ft
LFootball Operations Center. The $15 million facility includes offices,

a locker room, an equipment room, an indoor football field for garme
preparation and an elaborate video operations center with an extensive
technology package to drive training efforts to the highest possible level.

A heavy investment in legacy component and composite gear prevented L&U
from immediately reaching its goal of a total SDI infrastructure. Working with
Technical Services Group (TSG), a full-service electronic systems contractor,
the university implemented a phased approach to take full advantage of its
current equipment as it transitions to SDI. TSG designed and built the com-
plete technology layer of the center.

Price point and flexibility played equal roles in equipment selection, per-
ticularly router choices. LSU went with a robust Network Electronics routing
system to bridge the gap between component and composite gear and an SDI
format. The university established a virtual SDI domain within the existing
SDI and non-HD SDI infrastructure using the modular and compact routing E

system’s ability to transparently route component signals through transcoders
and into the facility’s new VikinX VD3232S SDI router. The configuration al-
lows for an easy migration to SDI and HD SDI as legacy gear is replaced and
formats move forward.

The university also took advantage of Network Electronics’ new CP-MDP
router control panel, which provides a live video preview of both sources and
destinations via a QVGA high-resolution color graphics display. The CP-MDP
capabilities allowed operational setups to be programmed as opposed to mere
source selections. The capability greatly enhances efficiency as well as stream-
lines workflow more than the traditional method of manually selecting mul-
tiple devices during a rigorous time-sensitive daily routine.

Total migration to SDI will become a reality in phase two, slated to com-
mence in another year. The extensive audio and video system, which touckes
every part of the building, will route HD SDI signals to all displays within the
facility via Network Electronics’ VD3232S. The 32 x 32 router will be expandzd
to 64 x 64 to meet the demands of the tasks that include support of the Exos
Sports online storage system as it converts to SDI. The complex setup also in-
cludes extensive HD capabilities integrated into its AV presentation solutions,
plasma and video displays and playback.

- -
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=

SUBMITTED BY MEDIA 3

echnology at work: Dell dual CPU edit workstation; Electro-Voice

RE-20 AT mic; ISDN phone patch; JVC DVD hard disk recorder; M Aucio
studio monitors; Media 3 BureauCam 3 BCSO-2500; Rane EQ; Sharp DVD
recorder; Sony DXC-990 camera, BCS-500 robotic tilt head, ECM-77B mizs,
PVM production monitor and DSR 11 DVCAM VTR; Telos Zephyr; XStream
ISDN encoder/decoder.
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assembly... durability... value

The AAA XLR Connector

Fastest Another first from Switchcraft...the quickest,
easy-to-assemble XLR cannector egvailable
XLR Assembly today. The 2-piece construction of the AAA

. XLR Connector saves time in assembly, and
in the World! icreases your job efficiency.

And second...the all metal, RF shielding body is
made with Switchcraft durabiiity.

Put them together and you have a new level of
value in critical components!

e Integral strain relief lacks cable in shell, while 4 barbs
comfortably adjust to cable diameter.

¢ Exclusive one-piece head with solder pots.

¢ 2-piece, all-metal, RF shielding construction.

* Available with:
— 3 to 7 pins, gald or silver plated contacts
— Black or Nickel finish

Visit www.switchcraft.com/aaa.pdf for detailed in‘ormation
on the new AAA XLR Connector.

www.switchcraft.com

5555 N. Elston Ave. = Chicago, IL 60630
ph: 773.792.2700 « fx: 773.792.2129




Bay News 9
Winner of station automation

SUBMITTED BY OMNIBUS
B ay News 9 of Tampa, FL, has shifted its broadcast operations to a new

23,000sq ft facility that houses automated server-based production and
playout for the 24-hour local news channel, as well as the network’s
weather, on-demand and Spanish channels.

More space was needed to accommodate the joint broadcast operations of
the network’s different channels. The engineering and design team also sought
to put playout under the umbrella of a single flexible and scalable automat.on
system that could adapt to the company’s future growth. Shared and easy ac-
cess to media in standardized formats for streamlined production and playaut
was another key element in the facility design.

Ascent Media was chosen to integrate and install the facility’s broadcast sys-
tems. The facility features integrated control and studio spaces. Two con:rol
rooms and one master control room, separated by glass walls, allow staf" to
make visual contact and voice contact over the intercom. The facility boasts
four studios that can be used interchangeably and run simultaneously in Eng-
lish or Spanish to facilitate regular production as well as breaking news and
weather coverage.

Under the umbrella of OmniBus Systems’ Columbus automation, the four
news channels share media via centralized storage on a Pinnacle Systems Vor-
tex media server with 1000 hours of storage at 25Mb/s. An archive storage
solution from ASACA is integrated into the system to allow any user at any
desktop to pull video from archives.

The automation system serves as the facility’s central interface for controlling
devices, getting feedback and relaying playout messages. OmniBus’ Desktop
Control (ODC) interface gives the station’s reporters and other staff the ability
to search and browse archived material, create graphics, put production ele-
ments for studio events into the script and control a variety of other functions
from a single desktop. The ODC user interface is installed at all edit stations in
the newsroom, at all workstations within the facility and, through a dedicated
WAN, at each of the network’s remote bureaus.

The real challenge proved to be moving all four channels and the station’s
online news source to the new studios, control room and newsroom.

Four hurricanes forced the network into a short timeframe for systems plan-
ning and building. However, the network launched broadcasts from its new
facility on June 27, 2005, without taking programming off air.

SUBMITTED BY SUNDANCE DIGITAL

Technology at work: 360 Digicart/E audio server; Omneon Spectrum media
server system; NVISION NV5128-MC MC switchers and NV8256 digital
routing system; Sundance Digital Titan automation, Intelli-Sat broadcast
manager and Digital Delivery Management System (DDMS); Telestream
FlipFactory.
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" You expect more from your channel branding.

{

. o X6
Verflgo ML N SD HD/SD conversion

\J module

VertigoXG

Channel branding has never been more critical to your broadcast ratings. You need a
flexible, powerful branding engine that delivers everything your GM demands: automated
promos and snipes, headline crawls, weather and stock tickers, EAS, Amber Alerts, sponsor
logos, school closings... But your current channel branding engine isn't up to the task.
Toke the VertigoXG challenge and change what you expect from a branding engine.

With optional VxScaler

Key Features

Your System | Vartigo X6

Vertigo XG

Video Formats

Format Conversion

hodo

Graphics Layers
Clip & Graphic Formats

Video Bypass

Station Integration
Data Support
Reliability

Future
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SDI or HD/SDI inputs with A/B switching in a single or dual channel configuration

HD/SD cross conversion with VxScaler module

AES - 16 embedded and 8 discrefe stereo channels

Unlimited layers for multiple animations, tickers, crawls, and DVEs

Support for MOV +alpha, AVi+alpha, WMV, MPEG, DV, DivX, plus over 150 image file formats
Auto-detect bypass on hardware, power, or software failure

Integration with MOS newsrooms, station automation, and traffic with full as-run logging

Drag & Drop data linking from databases, spreadsheets, web & live data feeds
Up to 1 TB internal RAID with redundant power, networking & fans
SD-HD field upgradeable

VERTIGO(X)MEDIA

we

info@vertigoxmedia.com

know graphics

www.vertigoxmedia.com Tel: 1.514.397.0955

See Us at NAB Booth # SL4726.
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X

Content Editing
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Real-Time Data Management
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ey TV Guide Channel
Winner of network automation

SUBMITTED BY OMNEON
TV Guide Channel provides nearly 80 million homes in 27,000

different localities with comprehensive program listings and original

programming. With its rapid growth, the channel has expanded its
programming services, adding more live content and highlighting VOD and
HD programming in its program listings.

To accommodate its increasingly sophisticated production and playoat
needs, the network selected Omneon Spectrum media servers and Pro-Bel
automation for a more flexible transmission infrastructure for its transmis-
sion center in Tulsa, OK. The first phase in this project, completed success-
fully in May 2005, involved installation of a new automation and master
control facility.

In overhauling its transmission operations, TV Guide Channel sought to
move towards a dynamic and flexible output. To this end, the network inte-
grated Pro-Bel’s Aurora control system, Sirius multiformat routing for audio
and video, TX Series master control and Morpheus automation with Om-
neon. Spectrum media servers, as well as existing Pinnacle DekoCast graphics
and branding systems.

Morpheus gives operators at the facility’s transmission center the ability to
schedule down into the details of playout. The automation solution allows
operators to discretely schedule individual graphics without pre-authoring,
which offers greater flexibility in presentation styles.

The Sirius and Morpheus systems respond to and react along with the o2-
erator, providing cut-in capabilities within master control and allowing users
to switch, brand and change content as necessary.

In addition to updating transmission operations, the facility also strear-
lined the workflow between production and playout. The facility’s produc-
tion center is located in Los Angeles. Material is produced there using noa-
linear edit systems. Finished sequences are then transferred to the Omneon
media servers in the Oklahoma transmission center over fiber, transcoded by
Telestream’s FlipFactory software. This IP transfer allows TV Guide Channel
to maximize the use of both facilities while enabling the greatest flexibility.

As the facility delivers a growing amount of media to more consumers via
television and other platforms, network staff will have the tools to efficiently
move content around the primary pictures and sound. In addition to simp_i-
fying presentation of clever graphics, the new playout system also supports
transmission of additional digital data for digital broadcast. As content is
distributed to such platforms as mobile phone networks and IPTV, the au-
tomated master control will simplify many playout operations too complzx
and unwieldy to be handled manually.

SUBMITTED BY INSCRIBER

Technology at work: Inscriber AutoCG SD and HD systems; Grass Vallzy
automation; Leitch Digital Das and closed-captioning equipment; Soay
routing switcher.
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The Most Powerful
2M/E Sw:tcher
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S HD/SD 2M/E Digital Video Switcher
FOR.A

HVS-3800HS "2m/E HANABI®

and AUDIO TECHNOLOGY With HD/SD multi-bit rate/multi-format support, color correction, forced background,
and a host of other functions, the all-new HVS-3800KS “2M/E HANABI” will take your
video productions to an entirely new level. The 2M/E HANABI stands out from the
competitien with unparalleled features and performence.

& Supported formats; 1080i/60, 59.94, 50, 242, 24sF, 23.98p, 720p, 52560, 625/50

8 New compact main frame and control panels

8 16 inputs standard; max. 28 inputs

@ 6 keyers {with 4 Chroma keyers)

Imc:ginc:tion to Credation @ Real 3D DVE support and a wide range of 3D effects

@ Allows acdition of a wide array of other functions,
such as Lp/down converters, 4-split screen display,
color corsector and movie file support

www.for-a.com @ HVS-3800S SD modet upgradeable to HVS-3800HS

g

FOR-A Company Limited / Head Office (Japan):  Tel: +81 (0)3-3346-3936 UK {(London) / FOR-A UK Limied Tel: +44 (0)20-8391-7979
USA (CA, NY, FL) / FOR-A Corporation of America: Tel: +1 714-894-3311 ITALY (Milan) / FOR-A ltalia S.ul.: Tel: +39 02-254-3635/6
CANADA (Toronto) / FOR-A Corporation of Canada: Tel: +1 416-977-0343 KOREA (Seoul) / FOR-A Corposafion of Korea: Tel: =82 (0)2-2637-0761




SUBMITTED BY LEITCH
hen Sistema Brasileiro de Televisio (SBT), Brazil’s national televisicn
Wnetwork, set out to design a news production facility, the network’s
goal was straightforward: build a facility that would facilitate the
integration of content acquisition, contribution and newsrocom technologies;
create an end-to-end digital infrastructure; and provide journalists ard
operators with a wide gamut of tools for their workflow requirements.

The new Leitch system at SBT replaces an existing Digital S tape environ-
ment. The system design consists of a NEXIO server newsroom system that
includes five NEXIO transmission servers; six NEXIO NewsFlash FX editing
systems with approximately 300 hours (at 50Mb/s I-Frame) of high-res stot-
age in a fully mirrored configuration; and two VelocityQ multi-stream NLFs.
The low-res portion of the system consists of 10 NewsFlash Preditor viewing
and editing client seats, along with 120 AP/ENPS client seats. The new facilizy
features a central ingest point, six edit suites, a newsroom complex and a pro-
duction control room for news play-to-air.

Systems integrator Brasvideo was charged with the system design and instal-
lation of the facility. The installation was a major upgrade — a complete tran-
sition to digital — and involved a total transformation of the operations that
had been in place for many years.

On a typical day in the new facility, as material is being ingested from satellite
or remote feeds into the server system via Leitch’s Ingest Control Manager, a
low-res frame-accurate proxy is created simultaneously. The proxy copy cen
be viewed and edited by journalists; voiceovers can be recorded and inserted;
stories approved and inserted into a MOS-active rundown; and high-res, ed-
ited originals can automatically be conformed. Proxy-based, edited content is
created faster than real time for rapid playout on the high-res server, or the
content can be sent on for further editing, including the addition of dissolves,
wipes, and 2-D and 3-D effects by the NewsFlash. All of this is done directly on
the journalists’ desktop workstations. In addition, Leitch’s Rundown Managzr
provides active MOS status and connectivity to the MOS-enabled AP/ENPS
newsroom computer for play-to-air.

SBT also uses AP’s SnapFeed for content contribution from international
correspondence. The material is sent via the Internet, converted by the Veloci-
tyQ NLEs and sent to the NEXIO server system via LAN FTP.

The news production facility also includes Leitch CCS Navigator and Pilat
control software, NEXIO Remote and Pilot applications, 6800 plus modular
series products, an X75 SD multiple-path converter/synchronizer for video
processing, an Integrator 32x32 serial digital video routing switcher and a
SuiteView multi-image display processor; and Videotek serial digital/analog
multiformat on-screen monitors and signal monitors.

SUBMITTED BY AVID

Technology at work: Avid iINEWS Instinct, NewsCutter Adrenaline XP
editors and Unity for News media network; Panasonic P2 cameras; Sony
HDYV cameras.
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Bridge the 3D Gap
to Real-Time HD ! |
Broadcast Graphics \
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NVIDIA® PureVideo™ technology, is THE INDUSTRY LEADING
graphics-to-video solution for broadcast and video professionals NVIDIA
DELIVERING THE HIGHEST QUALITY uncompressed SDI video, QuAaADRO
enabling direct connection to broadcast equipment.
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Key Features:

¢ Fully programmable NVIDIA Quadro graphics board
e Uncompressed 8-bit, 10-bit, or 12-ktit SDI

e SD, HD, and 2K Support

Come see this solution at NAB2006
—NVIDI booth #SL591

For more information and where to buy NVIDIA Quadro .- p” yﬁ B
by PNY, visit www.pny.com/quadro TECHWTLOBGIES
©2006 NVIDIA Corporation. NVIDIA, the NWDIA Logo. NVIDIA Quadro. and PureVideoare ks and/or reg: d ks of NVIDIA Corporation. Al rignts reserved. Other company and product names

may be trademarks or regisiered trademarks of the respective owners with which they are associated.




Food Network
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SUBMITTED BY SOLID STATE LOGIC
ood Network’s corporate and production facility represents a leap
F forward from its previous locations.

With the move to its new facility, Food Network consolidated what
had been separate office and production sites. The two primary objectives: to
build a facility that would allow the network’s continued growth of successful
new programs, such as “Iron Chef America” and “Food Network Star,” and to
upgrade to a fully digital facility that could seamlessly transition to HD.

The design and installation was a joint effort by Ascent Media, HLW and
Scripps Productions. The initial challenge was to create a contemporary pro-
duction environment within the raw space of a century-old building, includ-
ing two production studios; two production control rooms; edit, graphics and
audio post rooms; and technical support facilities. Steel girders had to be tied
between the walls on each side of the building and elevated above the exist-
ing flooring. The infrastructure had to be deemed structurally sound and sa‘e
before the project began.

Another objective for the new facility was to build a kitchen that would shovz-
case the network to visitors while also serving as a fully functioning studio.
The kitchen was fully wired for audio and video and lighting was tied into
the dimmer system. As a result, the kitchen/broadcast facility supplements the
7000sq ft main studio for a myriad of productions.

Nine Grass Valley LDK5000 HD upgradeable cameras — four mounted cn
pedestals, three mounted on jibs and two handheld — support the complex,
which also includes a smaller 2000sq ft studio. Significant attention was paid
to the microphone distribution system due to the number of shows with live
audiences and multiple band mixes. Last summer, the “Food Network Sta=”
finale was shot live in the kitchen.

The audio control room is based on a Solid State Logic C100 digital broadcast
console. It replaces the analog console at the Food Network’s previous facili-y
and allows vastly enhanced flexibility and speed. It addresses all of the produc-
tion department’s needs, including the ability to create and store recallable set-
ups and to allow different EQ settings and dynamics processing for individual
actors to be quickly called and recalled.

The facility’s production team also liked the C100 for its ability to route vir-
tually any signal through the entire console and, importantly, the 5.1-channzl
surround-sound mixing capabilities it provided.

The heart of the production control room is a Grass Valley Kalypso digital
production switcher supported by a Pinnacle Deko character generator.

Runner-up: CIRIS

SUBMITTED BY SGlI

echnology at work: Apple Final Cut Pro NLEs and XSAN; Ardenco

ARDOME MAM, ARDCAP, DART and ArdUpload ingest and PreCut ar d
EasyCut proxy editing solutions; Avid Unity; Front Porch Digital DIVArchive;
InfiniteStorage TP9300S; Pinnacle Liquid Edition NLEs; SGI Altix 350 server;
Sony PetaSite tape archive.
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Transmitter presence.

We're building our transmitter business
with performance, reliability, and service.

Our installed transmitter base is large and growing.
There are many reasons:

* Both air-cooled and liquid-cooled, solid-state
technology for exceptional reliability

e VHF and UHF, Analog and Digital

¢ Small footprint, low noise, high efficiency

 Responsive US-based service

¢ Unbeatable support

We've sold more digital television transmitters than
anyone in the world. Like sa many others, you stand
to benefit from our technical excellence, comprehensive
US service infrastructure and proactive support. Find
out more at test-rsa.com/TVTrans/BE

ROHDE&SCHWARZ

rohde-schwarz.com/USA » 1-888-837-8772
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KNTV-TV
Winner of RF systems

SUBMITTED BY THALES BROACAST & MULTIMEDIA
NTYV served the Salinas and Monterey, CA, markets for 45 years from
B Loma Prieta Mountain. In 2001, KNTV switched to cover the San Jos2,
San Francisco and Oakland DMA. In order to improve coverage, the
station decided to move the transmitter location to San Bruno Mountain.

Although KNTV’s tower site was an existing facility on a mountaintop neer
the San Francisco airport, there were both FAA and environmental concerns
due to the fact that the tower height was being increased by 57ft. It took three
and a half years of planning, petitions, hearings and legal motions that added
challenge, time and cost to this project.

Besides monitoring, there is only 30ft of analog signal path between the DA
converters and the transmitter inputs. KNTV’s new transmitter site was de-
signed to be as reliable as possible, with all systems configured as dual and
most as hot standby. The Thales OPTIMUM solid-state VHF NTSC and DTV
parallel transmitters satisfied this need. Liquid cooling offered the station two
important benefits. The transmitter cabinets are physically smaller because
there are no air plenums. They also help reduce operating expenses because
heat energy is transferred outside the building, minimizing the requirement
for building cooling systems.

The transmitter facility was remodeled to the extreme with construction
and project management services provided by McCormick Construction.
The existing 35ft x 35ft cement block building was completely stripped be-
fore the new construction proceeded. A new roof, new electrical, new floo--
ing, new HVAC, new security system and water storage systems completed
the building upgrade. A total upgrade to current seismic code for both tke
building and the tower were completed. In addition, the existing tower was
stripped, and the top 110ft was replaced with new steel before the new Di-
electric antennas and transmission line were installed. A new groundirg
system was required to protect all the solid-state hardware from lightnirg
strikes. SAE designed and installed a special grounding system that provides
5() to ground from anywhere on the site.

Emergency power for the site’s entire load was installed, including a new
UPS, automatic transfer switch, diesel generator and fuel storage system. GE
provided a kinetic energy UPS system with sufficient capacity to keep KNTV
on-air during any momentary power bumps or surges. The emergency power
system is fully automatic with adequate fuel storage to keep the site on-air at
full power for up to seven days.

SUBMITTED BY AXCERA

Technology at work: Axcera Visionary HP8ODAW NTSC transmitter
and Innovator DT-LDU2A-8 DTV transmitter; Dielectric filters and
combiners, transmission line and antenna; MYAT filters and combiners.
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> WE BROUGHT YOU FHE DTS-330, ~

4  THE ONLY ONE-BOX|SOLUTION FOR~ . =
k'h IPTV, MPEG-2, DVB, AND ATSC TESTING.. °
j > YOU GOT THE ABILITYTO MAINTAIN
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) THE HIGHEST LEVEL OF QoS.
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WITH ACTERNA TEST AND MEASUREMENT SOLUTIONS,

\ JDSU NOW PART OF JDSU, YOU GET MORE.
\/ Broadcasters, equipment manufacturers, and operators alike - for terrestrial, cable,

telco, or satellite - gain more confidence in their digital video delivery.
Enabling Broadband & Optical Innovation

The DTS-330 provides the flexibility to support up to six different input and output
combinations, while the DTS-200 provides mobility, flexibility of plug-in modules,

WWW.JDSU.COM/ACTERNA and remote troubleshooting. Both platforms are able to host multiple test access
interfaces - such as QPSK, COFDM/8VSB, ASI, full bandwidth Gig-E, SMFTE-310, and

NORTH AMERICA 1 866 228-3762 QAM - to help analyze, segment, or isolate issues anywhere in the delivery chain.
LATIN AMERICA +55 11 5503 3800

JDSU DTS-330
The DTS family combines lab-grade quality with user-friendly and mobile designs, for an

ASIA PACIFIC +852 2892 G990 industry leading solution. For more information, visit www.jdsu.com/acterna.
EMEA +49 7121 86 2222
Acterna Test &

Measurement
Solutions

SEE US AT NAB - BOOTH #5U4201



For Your Complete HDTV & IPTV Solutions...

LR Y AREENN
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* HD Infrastructure * A full line of Fiber Optic products
® Up/Down or Cross Conversion ¢ Advanced monitoring over IP Systems ‘
* Multi-image Display & Monitoring Systems * Logo Inserters, Downstream Keyers & Captioning
* Routers from 4x1 to as large as 256x256 * Master SPG, Master Clock & Test Set Systems

!
|
3 Monitor Everything - View by Exception Solutions

Bring your HDTV, IPTV & signal monitoring plans to reality by contacting your Evertz representative.

US West Coast Sales
818.558.3910
LAsales@evertz.com

US & International Sales
905.335.3700
sales@evertz.com

New York Sales

Quartz Electronics Inc. |
newyorksales@evertz.com

703.330.8600 01144118926 0871 01144118 9350200

dcsales@evertz.com uksales@evertz.com sales@quartzuk.com

Washington DC Sales i UK Sales

S
NAB2006 - Booth #SU170 www.evertz.com ® www.quartzuk.com ©VEer l_z®
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yARmS The Global Leader in Total Content Delivery Solutions.
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Visit both booths fbor 2 chance to win a video iPod.
Download your Harris Passport at www.broadcast harris.com/nab2006.

* Scuth Hall, 3U2929
Traffic, Scheauling, Playout Automatica Graphics,

Test and Mezsurement, Leitch” HDTV Ifrastructure,
Servers, News and Editing

Central Hall, €807
TV, Radio, and
Networking Systems
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LONG-LASTING LITHIUM

We are so confidest in our technology that
we have increased the warranty on owr
L95 Lithium-lon ENG Batteries to...

Including new L95s and L95s already sold
www.pagusa.com (Sie-Man Inc. 818 760 82€5)
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Bl See Aarris at Booths C&07 and SU2929, pages 6 and 8
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We know a lot about
fluorescent studio lighting.

After all, we invented it.

Our founder invented the

first fluorescent lighting for

television studios, more than NAB Booth # C7116
23 years ago. And we've been

helping stars to shine ever

since. With a whole range of

innovative products including

the only fluorescent fixture in the industry with an

adjustable beam, we pride ourselves on being a tough

act to follow. In fact, we continue to set the standard

in efficient design, flexibility and performance. VIdessence

10768 Lower Azusa Road
626.579.0943 www.videssence.tv El Monte, CA 91731
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LECTROSONICS
.

[]See Lectrosonics at Booth N3225, page 5 [] See EVS at Booth €3230, page 6

¢ Digital Hybrid
wireless
microphones

V\S‘t us at

| uaB 2006

Las Jegas:

F 5 g5 ). A \ -+ 29-27
riacoa (| RHE Jpeesee B - Al ril 22
: | Botn3230

—

See the very latest designs World-class tapeless technology
and a few surprises !

Contact us today

BIIIIIII “3225 @ g:z:;?:i:;s:t;’::guipment
LECTROSONICS®
North Hall cTRC

E-mail: sales@evs.tv

(] See Utah Scientific at Booth C4507, page 6

Why Pay Extra for Service and Support?
¢* Ten-Year Warranty
¢ 24 Hour Service / Support Line

* Full Support of All Legacy Products
Utah Scientific gives you all three at no charge.
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When you are choosing a routing or master control :
system, remember to consider the cost of support.
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Only Utah offers these first-class support services
to all customers at no additional charge. R e
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New Directions in Digital Switching
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[ ]See Harris at Booths C807 and SU2929, pages 6 and 8

The Global Leader in Total Content Delivery Solutions.

Visit Harris at NAB and see how our products, platforms, and services deliver business results and drive your success.
South Hall (SU2929) Central Hall (C807)

Solutions to create, manage, and distribute content, including: S?'(;J.t'ons io dt's?”tl'ug?’ and deliver video and
H-Class™ Content Delivery Platform and Applications Suite audio contont, jneucing. .
Leitch® HDTV Infrastructure, Servers, News and Editing v, Rad|o,_and Mobile TV Transmission
Videotek® Test and Measurement HD Rad o” Solutions
Inseriber” Graphics and Digital Signage Studio Consoles and Equipment
D-Series, ADC and H-Class™ Playout Automation Systems Studio-to-Transmitter Links
Video and Audio Networking Studio-to-Studio Audio Transport
Traffic and Scheduling Video and Audio Networking

GLEITCH.

Lestch 15 a brand of Harris Corporation,

Visit both booths for a chance to win a video iPod?
Download your Harris Passport at www.broadcast.harris.com/nab2006

broadcastengineering.com

assuredcommunications™
Broadcast Microwave

. * RF » Govarnment www.harris.com
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Corﬁplete MPEG over IP Solutions

e T Looking For An Innovative Solution To
ﬁa "MPEG over 1P Problems?
Operational Monitoring
= u.‘E_= i g - Stop By One Of Our Booths At
- : NAB2006 (SU 3009 orC3810)
Crassl-g/er AD SRS And Discover The Sencore Advantage
Video Decoding of MPEG over IP SENCORE

1-800-SENCORE(736-2673) www.sencore.gom
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South Hall, upper level (A)
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[]1See Harris/Leitch at Booths C807 and SU2929, pages 6 and 8

The Global Leader in Total Content Delivery Solutions.

Visit Harris at NAB and see how our products, platforms, and services
deliver business results and drive your success.

South Hall (SU2929)

Solutions to create, manage, and

distribute content, including:
H-Class™ Content Delivery Platform and Applications Suite
Leitch® HDTV Infrastructure, Servers, News and Editing
Videotek® Test and Measurement
Inscriber® Graphics and Digital Signage
D-Series, ADC and H-Class™ Playout Automation Systems
Video and Audio Networking
Traffic and Scheduling

Central Hall (C807)

Solutions to distribute and deliver
video and audio content, including:

TV, Radio, and Mobile TV Transmission

HD Radio™ Solutions

Studio Consoles and Equipment

Studio-to-Transmitter Links

Studio-to-Studio Audio Transport
Video and Audio Networking

Visit both booths for a chance to win a video iPod®
Download your Harris Passport at www.broadcast.harris.com/nab2006

Leitch is a brand of Harris Corporation.

assuredcommunications™

(GLEITCH.

Broadcast

Microwave e

RF -

Government

www.harris.com
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NAB Exhibit Hours, April 24 - 27, 2006

South Ha", upper “eve| (B) Mon. - Wed. .....covn.e. 9a.m.-6p.m.

THURE. .. .. voch e oo Tesneonens 9a.m.-4pm.
MAP # | COMPANY BOOTH MAP # | COMPANY BOOTH
1 AJAVideo SUb125 3 Eyeheight Su147
2 Multidyne SU1729 4 Fischer Connectors | SU5193
_lufﬂrfﬂ‘ﬂ7';’ |M*
Y TRV N Y. W9 oot
T Lé E -‘.'7:. L |
Evertz E ;*‘ prses —_—
Su170 e
Quentum |~
L R Sure b W
g T3 C

[T] See Broadcast Engineering at Booth SL4750, page 12

ANNOUNCING THE 2006
EXCELLENCE AWARD WINNERS!!

W Don’t miss our coverage of the 2006
Excellence Award winners on
page 108 of the March issue.
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South Hall, upper level (C)
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[ ] See Thomson/Grass Valley at Booths SU2906 and SU2906A, page 8

A THOMSON BRAND

10

broadcastengineering.com

Power of Choice

SERIES

Grass Valley has taken a monumental leap in
redefining our role as a technology provider and
our responsibility to our customers. For meny years,
limitations such as dictated formats, proprietary
technologies, and closed solutions have caused
frustration and workflow inefficiencies. The time
has come to break down old barriers and open up
the bottlenecks.

The Grass Valley™ Infinity™ Series is a revolutionary
IT-immersed ENG/EFP product line that creazes a truly
open solution—one that avoids proprietary
approaches and uses advanced technologies in new
ways to give you the power of choice. The Infinity
Series line represents a whole new way of thinking
for the video industry by taking advantage ot T
benefits in many ways.

For more information visit
www,thomsongrassvalley.com/infinity

G Grassvaliey

MARCH 2006




NAB Exhibit Hours, April 24 - 27, 2006

South HaII, |Ower Ievel (A) Mon. - Wed. ......cov..e. 9am6pm
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South Hall, iower level (B)
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[]See Ensemble Designs at Booth SU2997, page 9

You’re focused on signal processing and infrastructure.
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NAB Exhibit Hours, April 24 - 27, 2006
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(] See Ensemble Designs at Booth SU2997, page 9

So are we. That’s all we do.

Whether upgrading your broadcast facility to digital,
or converting to HD, Avenue will take you there.

*HD up/down/cross converters cDigital/Analog video converters
*New optical 1/0 *Best control system plus SNMP

NAB Booth SU 2997

ENSEMBLE

D E S I & N S

Tel +1530.478.1830 A Fax +1 530.478.1832
www.ensembledesigns.com A info@ensembledesigns.com
PO Box 993 Grass Valley CA 95945 USA

13
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Outside exhibits
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[[]See Vinten at Booth C5119C, page 6

LINKING TECHNOLOGY
DRIVING THE FUTURE

RO30TIC CAMERA CONTROL SYSTEMS

RADAMEC

BROADCAST ROBOTICS
|
|

FOR MORE INFORMATION VISIT WWW.VINTEN.COM OR =MAIL: CONTACT@VINTEN.COM

USA JAPAN UNITED KINGDOM
Telephone: [845) 268 D100 Telephone: +81 (0} 3 5456 4135 Telephone: +44 (0}1284 752121
Facsimile: (845} 268 0113 Facsimile: +81 [0} 3 5456 4156 Facsimile: +44 (011284 750560

SINGAPORE GERMENY FRANCE
i Telephone: +65 6297 5776 Telephone: +49 {01671 / 483 43 - 30 Telephone: 00 33 (0) 820 821 336
| , Facsimile: +65 6297 5778 Facsimile: +49 (0}671 / 483 43 - 50 Facsimile: 00 33 (0) 825 826 181
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SOUTH HALL UPPER LEVEL []See Evertz at Booth SU170, page 9

[] See IABM at Booth C5246, page 6

‘V/ ?Izabm

Broadcast Equipment - what it is and what it does %,

An 1ABM inferactive quide to broadcast technology, from television and radio to post procuction. Designed for professional 7
development of non-technical staff at ll levels in broadcast and media technology suppliars as well as broadcasting organisations.

Take a tour of 5 areas:

C 1. TV Studios ) C 2. Gallery ) (3. Post Production ) C4. Runaing a Chunn@( 5. Radio )
Order Your Copy NOW www.theiabm.org/ dvd SO TEL 902
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For Your Complete HDTV & IPTV Solutions...

4

...Evertz is the Leader

* HD Infrastructure * A full line of Fiber Optic products 1
* Up/Down or Cross Conversion * Advanced monitoring over IP Systems |

e Multi-image Display & Monitoring Systems ¢ Logo Inserters, Downstream Keyers & Captioning |
* Routers from 4x1 to as large as 256x256 * Master SPG, Master Clock & Test Set Systems

| |
5 Monitor Everything - View by Exception Solutions I

Bring your HDTV, IPTV & signal monitoring plans to reality
by contacting your Evertz representative.

N
everlz.



Multi-Input Monitoring & Display Processors

Ny

The MVP™ and VIP™ - Perfect to
meet the demands of an ever
expanding signal monitoring and
display world.

The Evertz INVP™ revolutionizes the
multi-display marketplace with a highly
flexible, intuitive, Simple & comprehensive
approach *o virtual wall monitor
applications.

The VIP™ szries of multi-input display

& signal monitoring products is based
on Evertz MVP™
technology and is ideally
suied for dedicated
signal mor.itoring
applications with limited
rack space and/or

number of signals.

ThumbLINK %3

Routing Systems

TNy

The 4RU & 8RU HD/SD Multi-

Format Quartz Xenon Routers
give unprecedented HD & SD

power in a small box.

Xenon brings many advanced new
capabiities tc the world of routing
switchers, building or. a new
generetion design that starts with
a solid multi-format router core.

A compact, scalable architecture
allows ycu to puild a system that is
the right size for today with "in-
service" expansion capability to
meet fture needs.

> 4

www.evertz.com




ever [Z® Providing Complete

. ; Facilities, Master SPG, Interfacing & Routers
Fiber Optics Sync & Timing Distribution Small to Large

MONITORI

Outside Broad:ast
v
120 Men
Progucer
Vark oo

Director
Pates Sh

’
Fimed a7 Locstion
Waknglor DL,

PREVIEW

PRODUCTION

VistaLINK® Control - The Network Wide IPTV/Telco-TV/Broadcast SNMP Monitoring §




Solutions for your HDTV/IPTV Needs.

Production & Channel Branding Monitoring & Muiti-image Monitoring
Post Production & Keyers Products Control Over IP & Display Processing
= ¢ T AT T

' i R i AR ‘

PROGRAM

stem of Choice! As chosen by the largest Telco"s, Broadcasters & Cable Companies.
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Available only on ENDURA™ Camera Power Systems
From the Creative Minds at IDX
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