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How Do You Handle
DTV Surround Sound
and TV Stereo
atthe SAME TIME?

withONE FINGER!

The TV-1000 Live Television Audio Console
from WHEATSTONE CORPORATION.
With 6.1 + 2 Surround Sound.

BOQ quugrrial Drive, I}lqw _Bern, I_\lorrh Carolina 285 62_
tel 252-638-7000/fax 252-637-1285 / sales @ wheatstone.com
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Bubblewrap, no challenge.

Taking advantage of the technology
inside, not so fast.

You have brand new, high-tech, shiny digital equipment. Now, how are you going to get

Ihe most out of it? Harris can help. Many broadcasters work with us to engineer transmitter

ystems, studios and mobile facilities with the latest digital technology. But we also reach next level solutions

reyond future-ready equipment solutions by leading the way with a unique package of
WIRELESS

upport services—from transmitter installation and systems integration to round-the-clock

_ . » , BROADCAST
echnical support. And our Broadcast Technology Training Center provides customized DTV

nstruction to help your station make a smooth transition to digital. It's all from Harris. GIa™ BB NrE e

ecause getting through the bubblewrap should be the hardest part of going digital. NETWORK SUPPORT

-800-4-HARRIS ext.3042 = www . harris.com mRR’S

Circle (104) on Free Info Card
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A NEW LOW CHASSIS PROFILE AND PLUG-IN BOARDS
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A PREREAD EDITING AND DYNAMIC MOTION CONTROL

Complete the picture with LI 1m+

MPEG-2 technology is the open, common solution
that broadcasters are choosing for their DTV opera-
tions. It's the one solution that's upward and down-

ward scaleable, interoperable and cost-effective.

Now. with the introduction of the MPEG IMX'
studio editing VTRs, Sony offers powerful tools for
easy migration into an open MPEG environment
supported by leading manufacturers. MPEG IMX
VTRs record and play back MPEG-2 4:2:2 P@ML
al 50 Mbps for very high broadcast picture
quality. Sony's networking solutions let you
nterface with a host of MPEG-2 equipment

from the most experienced names in digital

2000 Sony Electronics nc. Al

ademarks of Sony. specifications are subject 10

ghts reserved. Reproduction in whole
\ange without notice

nonlinear editing. routing. and servers: Avid,
FAST Multimedia AG, Grass Valley Group.
Leitch. Pinnacle Systems, Pluto Technologies,

Quantel, Snell & Wilcox, Vibrint and others.

You'll be able to accept I-frame, single GOP
bitstreamns, at 30, 40. and 50 Mbps through the
SOTI-CP interface. Output through SDTI-CP to
Sony’'s MAV-555 and MAV-2000 servers. And
do preread, dynamic motion control and inde-
pendent editing of 8 channels of 16-bit audio
(or 4 channels of 24-bit audio), for multichannel

or multi-language broadcasting.

or tn pant without written permissior

WwWWWwW.americanradiohistorv.com

Another big advantage of the MPEG IMX approach
is that you already have the acquisition tools. You
can choose MPEG IMX models that play back
Betacam SX', Betacam®, Betacam SP°, and
Digital Betacam® tapes. so your existing acquisition

format becomes your MPEG acquisition format

MPEG IMX gear lets everyone look in the same
direction: toward an open, digital networked

broadcast environment.
COMPLETE

IPICTURE

1-800-472-SONY ext. IMX

www.sony.com/professional

; prohibited. Sony, Betacam. Betacam SP. Betacam SX, Digital Betacam. and MPEG IMX are
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broadcasters.

72 ATSC 10T performance

By Michel Langlois
A comparative look at 8VSB and COFDM using 10Ts.

76 Datacasting: Is it legal?
By Mitchell Lazarus
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80 Routing systems technologies
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Today it's the news at 6:00.
Tomorrow it's prime time.

You need options for
ENG economy and EFP quality.

You Could:
A) Buy both and break the bank.
B) Go Panasonic.

Introducing the AJ-D910WA DVCPROSO camcorder -- the
new standard for ENG/EFP acquisition. Featuring
both 4:3 and 16:9 widescreen, the AJ-DS1OWA
offers both economical 25 Mbps DVCPRO and

studio quality 50 Mbps 4:2:2 DVCPROSO recording

=

in a single camcorder. The new AJ-D91OWA enables a complete 50 Mbps I-frame recording
and editing system without the need for transcoding. plus its optional Digital Triax

system permits remote camera and VTR control. Call us today at 1-800-528-8601 or visit

-
our web site at panasonic.com/openminds. Pa n as onl c

The AJ-D91OWA, because you never get a .
YOU NEVEr 854 4 Open systems. Open minds:
second chance to make a first compression. www panasonic. caom/ Gpenminds
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ON THE COVER: Baltimore, MD, is
hometo WBAL's, WJZ'sand WMAR’s
new DTV/NTSC stacked antenna
systemns. This historic tower was the
first three-antenna candelabra in the |
world when it was builtin 1959. Photo |
courtesy of Dielectric Communica-
tions.
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FREEZE FRAME

A look at the technology that shaped this industry.

1/4-inch VTR

| “One of the most promising
technologies™ of the 1983 NAB
convention was the new 1/4-
inch VTR format. Two compa-
nies displayed working versions
of the format, including field

editors and detachable camera/

recorder units. Hint: one

company called its product the

“Quartercam.” Name the two

companies. Correct entries

received by Aug, 31 will be

eligible for a Broadcast Engineering t-shirt. Send entries to
brad_dick @intertec.com.
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"OuURrR GOAL IS TO DELIVER

BROADBAND

Tom Lookabaugh

Bresident, DiviCom

“This merger is great tor our customers, great for
DiviCom and great for Harmonic. Our customers
know the DiviCom name as being synonymous

with open solutions tor digital welevision

They'll scon know us as Harmonic, and because
ot the merger, they'll get access 1o even more
solutions and resources o meet their broadband

needs.

There is enormous synergy between DiviCom’s
digital headend technology and Harmonics
advanced liber optic system solutions. So trom a
single source, customers can leverage the expertise
both companics bring 10 the party. Together, we'l
be driving innovation in broadband trom the

headend across the entire broadband network

DiviCOM

\J

Circle (105) on Free Info Card
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SOLUTIONS THAT WORK FOR YOU."

Tony Ley
CEO), Harmonic

‘Peaple around the world are demanding better and
casier ways to communicate. Access to information
is changing the way we live. Harmonic and
DiviCom are joining torces to enable this new cra

in broadband communications.

Whatever the network, Harmonic will work with
operators to build the intrastructure that makes the
intormarion age possible. And we will deliver the
best technology and customer support the industry

has to ofler

1 look torward to service providers embracing our
new company. Our customers can continue to
expect the world-class broadband solutions they
nced to bring new services to market faster.

www.harmonicinc.com 408.542.2500

Harmonic

Ny
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Is your station going dark?

Wnnt to increase vour coverage area by three, tour or even 1000 times? How much RF would
that take? Mavbe a few gigawatts? What if you could do it for $30,000 or even less?
Interested? 'm about to tell vou how,

Streaming media is the current hot button on Wall Street. At last month’s Streaming Media
conterence in New York, more than 13,000 broadcasting newbies gathered to check out the latest
in streaming technology, Artendance was three times last
vear’s number. There were twice as many exhibitors as
the vear before, Granted, this show has more smoke and
mirrors than a magician’s convention. but this new
industry s still one to be reckoned with.

Let’s look at some numbers. The Internet Research Group
says streaming, media services will grow by 20 times in the

S

SpETELS T Y
ZTATIoN covERAGE AREa

next three and one-halt years. Total revenues by 2004 will
be $2.3 billion = that’s a 2.5 with eight zeros behind it. Now
you're getting an idea of how large this behemoth really is,
And the number of users is growing rapidly, too.

According to Digital Technology Consulting, more than
1.3 million homes will have high-speed Internet connee-
tions by next vear, That breaks out to almost eight million
with cable modems and four million with DSL. The [n-Stat
group savs some 49 million homes will have broadband
service by 2004, Are vou convineed that there’s a new
audience for vour signal yer?

In my lictle burg, a start-up company called Digital Access just inked a deal with the city fathers
to supply cable, Internet and telephone services via tiber, There are currently more crews installing
tiber in Kansas City than tlies at a picnic, The work represents a direet overbuild of two tamiliar
monopolies, Time Warner and Southwestern Bell. Now we’ll have some competition. Just watch
the formerly sole providers react to the new competition with lower prices and improved services.

I liken the placement of a signal on the Internet to what Ted Turner must have thought about when
he considered putting his unknown station, WTRS, on satellite for distribution by cable systems.
He didn'e say, *Why would T want anvone outside my terrestrial coverage area to warch my
station?” Instead, he said, *How can I get my signal to the millions of viewers outside Atlanta?”

Stations that think their audience stops at the city limits are missing a great opportunity; they just
don’t know it. With the Internet, there is no defined service area. Your service area is as big as you
want to make it. With streaming technology, it costs no more to cover the nation than it does your
hackvard.

So where does all this new technology, growth, competition and, most importantly, money leave
broadcasters? It depends on your viewpoint. Some broadeasters have chosen to ignore the chaos
outside the door, thinking it, like quad FM, will go away. It won't. Stations that choose to ignore
streaming media and other new dara delivery technologies are alrcady going dark. They just don't
know it ver.

s DA

Brad Dick, editor

Send comments to:
direct:brad_dick@intertec.com
website: www.broadcastengineering.com

Broadcast Engineering July 2000
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Solving the Digital Puzzle

imaging Serms | picoLInk i Oigipath I Dv-Bridge
Video/HD TVIAutho Minature Converteds  Upcanve er Procesaors IEEE- 1394
Intorinces Autio/Video CODEC

hoose

0O Audio Demultiplexers
Analog and Digita

Think Big, C

O Video Ato Ds /D tc As/ DAs / O Audio Ato Ds,D to As
Encoders / Decoders 24-bit
Composite /RGB / YUV / Y/C/HD /SDI
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Miranda Technologies Inc.:tel.: 514,333.1772, ussales@miranda.com. - Miranda Europe S.A : eurosales@miranda.com. Miranda Asia KK: asiasales@miranda.com. Miranda China: asiasales@miranda.com

www.miranda.com
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Reader Feedbhack

Community towers

Dear Brad,

Your editorial {(*Working together
for community towers,” April 2000}
presents compelling reasons to co-
locate DTV towers. DTV is exciting
and has the headroom for functions
and services way beyond HDTV. Bur
it’s still subject to the same physics of
RF propagation we’ve all grown ro
know and love for 50 vears, includ-
ing those pesky things like antenna
aperture gain and beam width.

The CEA AntennaWeb.org program
simplifies receive antenna selection.
I'm glad you found it useful to 1D the
type of antenna vour soon-to-own-
an-HDTV-set friend needs. If it pre-
dicts a rotor is needed, it's for the
good reason you point out — lack of
tower collocation.

Dubbing tape to CD

[ have hundreds of hours of DAT
recordings of our two-hour radio show,

I'd like to transter them to CD-
ROM for archiving.

Can you suggest a simple method of
doing this on a Mac? I've got the CD
burner and access to all kinds of soft-
ware, but what is the quickest way?

I'd like to dub the DAT inits two-hour
recorded tormat and then separate
each hour later onto individual CDs.
Can you suggest a simple solution or
point me in the right direction?

IrRA FrLaTOW

HosT/EXECUTIVE PRODUCER - “SCIENCE
FrIDAY"

Stamrorn, CT

The site is a great
(and free) tool not
only tor BE readers
butalso for the gener-
al public. More and
more receive anten-
nas are coming on
market marked with
the CEA antenna se-
lector logo indicat-
ing their correspond-
ing type. I'd be inter-
ested in other readers’ experiences.

Lagree using rotors in the DTV world
1s cumbersome, especially with lengthy
signal capture/display latency, but
there are alternatives. The obvious
one is an “area special™ antenna de-
signed to receive diverse channels at
set orientations. Another emerging
approach is electronically steerable
antennas. CEA's RS (antennas) com-
mittee is exploring this and other ap-
proaches and may even devise a DTV
receiver/antenna interface to make it
all automaric. Now THAT is exciting.

RavLrH Justus
V.P., TECHNOLOGY AND STANDARDS
ConsunmiR ELFCTRONICS ASSOCIATION

12
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Ira:

Unfortunately, to nmy
knowledge there is no
quick way to transfer
andio frontan audio DAT
to CD-R. (If you had
audio files on a duta
DAT, it would be easy.)
You have to record from
DAT to a bard disk in
real time, using Jd two-
track audio recording
progranm. Next, save a file for each
hour of your broadcast, and then vou
are ready to burn the CD. I highly
recomniend using a Mac-compatible
andio card with S/IPDIF digital /O
50 you can transfer the audio to the
computer in the digital domain. The
procedure is exactly the same for
Windows and Linux users.

Best wishes,

STEVE OPPENHEIMER
EniTor
Errcrronic Musician

July 2000
www americanradiohistorv com

“The first transistor”
contest winners

[ast month's contest resulted in a
new record for number of entrants.
While every entry identitied the photo
as the first transistor, there was some
debate as to the acrual date of the
invention. Reader Bob Connelly at
Wvyoming Public TV provided a great
resource for more information on the
invention of the transistor at
www.pbs.org/transistor/album 1/
index.html,

One note, several of the entries
identified the tirst solid-state device
as a Geranium transistor. Or course,
the correct type name is Gernanitm.
A partial list of this month’s winners
tollows. Fach correct entry received
a Broadeast Engineering T-shirt. This
month’s contest question is on page 8.

Bob Connelly, Wyoming Public TV
Paul Hart, HRO

Tom Lahr, WOSU-TV
John Mazza, San Francisco
Vicki Kipp, Wisconsin
Broadcasting

Karl Nitschke, Ponte Vedra
Beach, FL

George Danner, WPEC-TV
Richard Crowley, Hillsboro, OR
Jason Mecklenburg

Gary Sharpe, SCOTTY Tele-Trans-
port Corporation of the Americas
Ron Estes, KTLA-TV

David Budwash, WAGA-TV

Don Norwood, Hickory, NC
Jaime Ananko, Rochester, NY
Frank Anderson, Media City
Teleproduction Center

Allen Harmon, WDSE-TV

John Szkudlarek, Sinclair
Community College

Dale Lamm, Canton, OH

Mike Plott

Larry Price, KMEX-TV [ ]

Public
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More Forums - . .- =
'More Users

. More Questions:

More Answers =

.
L] e .
.

w7 :
WU,
. World Wide User Groups ™ - . -

& WWW.wwug.com

.With over 30D forums dedicated to digital
content creation professionals, it all comes
together on DigitaiMediaNet.com .
DigitalMediaNet.coﬁ'\ helps you stay in touch . -
with the issues, products and opportunities .' -
that can give that all-important competitive

" edge. Professionals from around the world,
representing every discipline in the digital
média market, tune into our rnedia channels

N T every day. Whether you are iooking for the -

jatest news, reviews, industry trends,a '

place to buy or sgil your new product oF

. . . even a new job, DigitalMedjaNet.com

. has a solution!

o

Whare the Creative Community Meets

~ Digital Media NET MDM :
. www.digitalmédianet.com Lj I

www americanradioh®&torvy com
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Beyond the Headlines

News

Tuning in on DTV and decoding

BY LARRY BLOOMFIELD

1w transition to digital television

has problems at virtually every
point along the delivery chain, from
the pickup devices to the display de-
vice. There are many questions wheth-
er it's wise to move to a completely
different system or keep putting Band-
Aids on the one we have decided to use
here in the United States, SVSB.

Except for the last couple of vears,
little effort has been made to improve
tuner capahilities. Oncee a tuner re-
ceives digital bitstreams and modu-
lates the bed as a matter of cleaning
up those bitstreams, irrespective of
the form of modulation, they can be
decoded and their various aspects put
to their proper use.

The distinction between the differ-
ent generations of chips thae grace the
front-ends of the digital television
tuners is somewhat blurred at this
point, The problems have been many.
Motorola®s Frank Eory savs, “De-
bugging an application like this, at

least to the point of discovering where
it is *breaking’, would not take long.
Fixing the problem is another issue.™

A joint venture between ATSC, the
Consumer Electronics Association
(CEA) and test station WHD-DT in
Washington, D.C., conducted tests for
television set manufacturers on June 1.
According to George Hanover, inde-

There is argument that the
gap between coverage and

“receivability”’ must be

narrowed.
[P —|

pendent consultant for CEA, the man-
ufacturers of both encoders and decod-
ers were invited to attend. Each set
manutacturer wishing to test out the
various parameters of their decoders

FRAME GRAB

Almost one-half say never!

2001 |I

A look at the issues driving today’s technology.
When will iTV go mainstream?

62 (4%)

2002

203 (14%)

2003

224 (16%)

2004

NEVER

252 (18%)

670 (47 %)

SOURCE: ZDNet on-line survey as of 6-18-00
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were cloistered in separate rooms or
suites. The encoder people were at
WHD-DT and. when all the receiver
folks finished with one encoder, Ha-
nover would cue the encoder folks to
switch to a different encoder, until
each had their opportunity to be online
and be tested.

Although the media was not invited
and most evervone involved at
ATSC, CEA and WHD-TV (e-
clined comment, the off-record
conversation was that these
individualsdidn’tehink the tests
would have been attended if
the results were made public
or shared. C. P Patel, a noted
authority in the area of televi-
sion front-ends and a 20-vear
vereran of Sarnoff Labs, said
this information had to be shared,
otherwise the tests would have been
worthless as far as the encoder manu-
facturers were concerned.

According to one participant, there
is no test equipment available on the
market at this time that can rephicate
the real-life conditions of terrestrial
digital broadcasting. This unigue
opportunity should have proven very
beneficial to all parties concerned.

Another issue is a hist of require-
ments a consortium of broadeasters
has submitted to the ATSC. It would
seem that the well-trusting broad-
casters should have had that list in to
the ATSC long before all these stan-
dards for the nation’s digital televi-
SIOT system were to he cast in stone,

Fory in his comments on the broad-
casters’ requirements stated: “Under
existing law, DTV broadcasters must
transmit SVSB signals with the de-
fined ATSC framing structure,”™

Eory further stated if the ATSC is
going to solve multipath problems,
the digital framing structure must be
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] “To uplink 8 video feeds
“‘#rom the White House lawn,
g we put all our eggs
;k in one basket. §

USA

UK
4

Tiernan can take you
wherever you want to go,
however you want to get there.

Circle (107) on Free Info Card
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modified to accommodate a few addi-
tional data segments per data field, so
better “training signals™ can be pro-
vided for initializing the parameters of
the adaptive filter used for equaliza-
tion and ghost suppression. There are
those, however, who take issue with
this philosophy saying that adding
three dara segments per field results in
a one percent loss in channel capacity.

However, Eory argues that without
better training signals, the initializa-
tion requirements on the adaptive
tilter used ftor equalization and echo-
cancellation are exceptionally diffi-
cult, especially for certain complex
echo ensembles.

It would be an understatement to
say that in the past most engineers
underestimated the multipath prob-
lems DTV would encounter, The AHG
addressing these broadcaster require-
ments has determined cthat the failure
of current 8VSB receivers to operate
in the presence of multipath reception
is intolerable.

There is argument that the gap
between coverage and “receivabil-

Motorola’s Frank Eory said there are
bhitstream and encoder setting
issues other than just those that

relate to Table 3.

ity” must be narrowed. The AHG
on receiver pertormance is where
solutions must be found for as much
of the multipath reception problem
as is possible,

In order to cope cffectively with
multipath receprion problems, more
information is needed in the transmir-
ted signal to support adaptive filter-
ing in the receiver. No one has offered
concrete evidence to the contrary.
Engineering cannot be predicated sim-
ply on hope. All the incremental
progress reports become meaning-
less, especially if the progress sub-
sides before acceptable “receivabili-
ty” can finally be achieved. Solid
suggestions on fixing 8VSB rightaway
are needed if it is to be preserved.

Orther issues continue to plague re-

16
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ceiver manutacturers. CEA faithtully
promised to deal only with the now
tamous Table 3, but nothing in the
FCC rules savs a broadcaster must
adhere to them. If a broadcaster choos-
es a different scan or frame rate it’s
not uncommon to tind that sets can't
deal with any of these other rates.
Some sets even have difficulty deal-
ing with 720 lines.

Both organizations involved said that
they were fully ATSC compliant prior
to the change from 704 lines to 720
lines. They each supposedly performed
the same change and only that change;
going trom 704 lines to 720 lines. The
net result was that one set of bitstreams
caused problems in the receive and the
other didn’t. Reports from those in-
volved in this testing found that much
more surprising and scarier than the
tact that any receiver might have prob-
fems with 720 lines. It therefore ap-
pears not to be a 720 lines issue, but
rather an encoder-compliance issue or
a standard issue.

Eory said there are bitstream and
encoder setting issues other than just
those that re-
late to Table 3
and non-Table
3 tormats. Mo-
torola’s NPEG
decoder tirm-
ware team, af-
ter  making
changes, were
“totally taken
by  surprise
when the tour local DTV stations
went on the air and they found that
with one of them, video was not
decodable at all,™ he said.

The tix was relatively straighttor-
ward. After close scrutiny of the sta-
tion’s bitstream, it was discovered that
this station was transmitting only P
and B frames and no I frames. The
sottware looks for an 1 frame to get
started and never finding one, it never
attempted to decode the video. Now
that it is known that this situation can
exist, chipmakers can deal with it.

The engineers at the Phoenix station
in question said the condition was not
intentional, because they were sim-
ply using the encoder the way it was
originally set up tor them.

It is apparent that fixes to the stan-
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dard need to be addressed as these true-
lite scenarios come to light. Firmware
upgrades can easily be developed to
fix such problems, and Eory says that
this would be one very usetul applica-
tion of those “extra bits™ that are so far
not being used for anything.

Although no specific tie-in was made
with these problems, Sony, who an-
nounced in January that it would roll
out six HDTV sets this fall, has an-
nounced it will delay the delivery
“hecause of software problems and
technical standards concerns,™ Sony
executives sav retailers have been
notified that they will not deliver the
products this year.

Vic Pacor, senior vice president for
television and digital media products
at Sony Electronics, said, “Software
tor the main set ot chips inside the
televisions is taking longer to tinish
than anticipated.™ Pacor also said that
another factor was a rcccntly an-
nounced standards-body review of the
transmission method selected several
vears ago for digital TV signals.

Pacor said he wasn’t sure when
Sony would sell the new TV, which
includes two tube-based and four rear-
projections sets, Pacor did sayv that
Sony expected little financial impact
from the delay.

There are two main points that need
to be considered. First, these issues
are not based on the battle over
modulation schemes. These are pure-
ly digital issues centered on MPEG
encoding and other digital parame-
ters. That's what the June 1 meeting
in Washington, D.C., was supposed
to be all about. Perhaps we need to
rethink some of the bitstream con-
struction irrespective of the modula-
tion standard, simply as an insurance
policy. It’s clear thac all the issues of
even the bitstream encoding/decod-
ing process haven't vet been resolved.

Second, a high-ranking executive at
Sony said she had considered having
the company install a giant antenna on
the root of its skyscraper in New York
to get HDTV broadceasts for its show-
room but found that the cost of provid-
ing a reliable signal was prohibitive. 1f
Sony, which emplovs 100,000 engi-
neers and technicians, could not get a
reliable HDTV of its own, what chance
do the rest of us have? ]
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WCPX-DT to begin
multicasting six
channels

Paxsnn's WCPX-DT will be
multicasting six channels of net-
work feeds for 24 hours a dayv.

The itinerary will be three channels
ot the PAX network, consisting of the
local, central time zone on the prima-
rv teed with the Fast Coast and West
Coast feeds on Channels 2 and 3
respectively. The other three chan-
nels will consist of the Worship net-
work, Praise television network and
the Total Living Network (TEN), a
Chicago-based TV network, on Chan-
nels 4, 5 and 6.

Paxson savs it wants local cable
svstems in the Chicago market to
carry its digital local time zone feed
on the same channel to all basic
subscribers that the PAX analog sta-
tion had been delivered to at that the
same time,

In other words, cable operators
would substitute the primary digital
channel for the current analog sig-
nal so that the primary digital signal
is available to all cable company’s
basic subscribers on the same chan-
nel where the analog signal resided.
The other five channels being car-
ried by WOPX-DT% digital signal
would be available on the digital
portion of the cable system serving
homes equipped with set-top boxes
that could decode the additional in-
formation. It is Paxson's intention
chat these additional channels will
be available as free programming
services as well. It would be neces-
sary tor the cable company’s digital
set-top boxes to be equipped with the
channel mapping protocol (PSIP) to
be able to retrieve the additional
program material.

Lowell “Bud™ Paxson said, “We're
proud to be at the forefront of digital
hroadeast technology, The launch of
WCPXs digital signal marks the be-
ginning of our conversion of Paxson’s
television station group to digital
broadcasting. As we continue to up-
grade each of our stations’ transmis-
sion facilities for conversion to DTV,
we will be able to provide viewers
with multiple digital channels of en-
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tertainment programming, as well as
data transmission and e-commerce
opportunities.”

There's little doubt in anyone’s mind
that digital carriage is the key to the
success of the implementation and
acceptance of DTV, In this light,
Paxson said, “lt is the company’s
goal to achieve must carry under the
current 1992 must-carry law using
the processes available to us and, if
needed, to seck compromises to effec-
tuate a digital must-carry plan, which
I teel is an absolute requirement for
the successful transition on a nation-
wide basis from analog television to
digital television.™ Paxson said this
must-carry plan has been presented
to members of the cable industry, the
FCC and NAB,

Tech hits

ardly a day goes by that someone

doesn’t record a new method or
technical advance that will impact
broadcasting sooner or later, Heres a
briet look at some of the more notable
announcements.

The Federal Communications Com-
mission has announced it will be
studving 90GHz band. The advan-
tage of the super-high microwave
frequency is its capability of extreme-
lv wide bandwidth systems. The

The advantage of the
super-high microwave

frequency is its capability

of extremely wide
bandwidth systems.

downside is its inability to cover any
appreciable range. Distance could
possibly change with the develop-
ment of technology in that trequency
range. The military has been using
that frequency range for some time
tor range finding devices. Technolo-
gists at che FCC shared some rather
unique characteristics of the 90Hz
technologies. Probably the most im
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[t's no secret that Paxson has a
“strategic relationship™ with the Na-
tional Broadcasting Company (NBC)
and carries some of its shows such as
the game show “Twenty One,” and
weekly extended primetime coverage
of *2000 U.S. Olympic Team Trials™
leading up to this year’s Olympic
Games in Sydney in September.

Paxson’s president and CEQ Jeff Sa-
gansky added, *The conversion of the
company’s television stations to DTV
opens the door to new and exciting
opportunities for enhancing the quali-
tv and expanding the variety of pro-
gramming networks available to our
viewers, Digital television opens up
new revenue streams for the company
as we develop additional networks
with our partner, NBC.” [ |

pressive is the fact that the antenna
for these devices is actually part of
the substrate on which the final am-
plitier is also mounted. At these fre-
guencies, even a speck of dust can
take on the characteristics of a capac-
itor or an inductor, tuning the circuit-
ry substantially.

Spray-on circuits

Rescarchers at Sandia National
Laboratories have developed a pro-
cess they call “intelligent spray-
on marterials™ that have the
potential to create self-assem-
bling computer displays.

The material assembles into
circuitry, within milliseconds, as
the material solidities. When the
undoped material is spraved into
preformed vias, waveguides so-
lidify. By doping with molecules
that recognize specific conditions,
sensor arrays are instantly built.

This process is called “surtactant-
templated silica mesophases.™ The
materials can selt-assemble into pho-
tonic pathways. (Photonicis the quan-
tum of electromagnetic energy, gen-
erally regarded as a discrete particle
having zero mass, no clectric charge
and an indefinitely long lifetime.)
Jeff Brinker, project leader, senior
scientist at Sandia and a professor at
the University of New Mexico says:
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“By adding ligands thar exhibit mo-
lecular recognition, we can literally
spray on sensor arrays.” (A ligand is
an ion, a molecule or a molecular
group that binds to another chemical
entity to form a larger complex.)

Brinker's team has harnessed the
tendency of detergent-type mole-
cules to exhibit two phases with
opposite reactions to water, one
hydrophobic {warter-repellent) and
one hydrophilic (water-solubte).
During evaporation, those mole-
cules form spherical cavities called
pores. For instance, a drop of the
material dries to form a hollow
“dome™ and a line of the material
dries to form a hollow “tube™ flat-
tened on its bottom side.

So far, Brinker’s team has focused
on tluids and gases that lead to exist-
ing sensor chips, such as for handheld
chemical analyzers, but this is only a
start. With the addition of ligands
thar exhibit molecular recognition,
such as molecules that change color
inresponse to the environment, spray-
on sensor arrays can be produced.

Brinker sees a bright future for
his development in microelectron-
ics. His ream’s immediate plans
are to concentrate on microelec-
tronic devices that can spray di-
rectly onto flexible silicon sheets.
Eventually, the team envisions
spraving whole compurer displavs
onto a tlexible silicon sheet from a
standard ink-jet printer using color
composition software to mix the
materials as appropriate for differ-
ent parts of the circuitry. “With
ordinary color composition soft-
ware, we can mix them together in
64,000 ditferent combinations,”
said Brinker.

No matter how alluring “spray-on
computer displays™ might sound, it
will likely be many years before even
simple active devices make it out of
the lah. To get the ball rolling, Brink-
er said the ream’s next accomplish-
ment will be to create passive circuits
with characreristics that are difficule
to obtain using conventional means.
Brinker believes that the ink-jet mix-
ing strategy can be used to create
devices with diclectric coetficients
much lower than can be achieved
with conventional lithography.
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Solar disturbances

Layer names like troposphere, ion-
osphere and the like have plaved a
significant role in communications
over the years. lTonosphere bounce
has both helped and hindered world-
wide communications, Hops across
the Pacitic have been performed us-
ing tropospheric scattered in the 300-
to 400MHz range.

These and the other of the earth’s
lavers are greatly affected by sotar
activity. Phenomena such as seeing
KHQU-TV from Houston on the oft-
the-air receiver in Central Control at
KCBS-TVin Hollywood stronger than
its own (Hollywood’) transmitter
approximately 19 air miles away, is
the result of this kind of activity.

Since rthis kind of activity usually
occurs with the cycles ot the sun,
they’re not an everyday occurrence.
It is why broadcast engineers need to
be famibiar with this phenomena so
thar once they are affected by it, or

Hitachi is releasing its

“rewritable” 4.7GB DVD-RAM this

month.
e A ————% |

viewers call to report unusual cir-
cumstances, they are aware of a
possible cause.

[t wasn't too long ago that one of
these solar incidents wiped out one ot
the satellites many stations relied
upon for the regular feeds of syndicat-
ed material. The rest of us who were
atfected by that wipeout know it sure
can put some mighty big holes in
vour program schedule,

The sun, like the Earth, has its sea-
sons, but its “year™ equals approxi-
mately 11 Earth years. This is reterred
to as the solar cycle. According to Larry
Combs, Space Weather Forecaster for
NOAA/Space Environment Center in
Boulder, Colorado, this vear, the year
2000, Solar Cycle 23 reaches its peak
period of increased output throughout
the interplanetary medium, the 96 mil-
lion miles between the sun and Earth,
These intense releases of energy come
in the form of X-rays, clectrons, pro-
tons, neutrons and gamma photons.

July 2000
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They are released from the sun’s mag-
netic field through violent explosions as
solar flares or coronal mass cjections.
More than a billion tons of martter at
speeds of up to several million miles per
hour is hurled through space carried in
the solar wind, impacting anv planets
or spacecraft in its path. Severe storms
can oceur five times a vear during solar
maximum periods and even twice a
vear over the whole solar cycle.

The Earth’s atmosphere and mag-
netosphere allow adequate protec-
tion, but solar storms do not go unno-
ticed. Energetic protons can reach the
Earth in 30 minutes. These storms
have and can cause havoc on our
communication svstems such as
broadcast television and radio sig-
nals, long-distance telephones, cell
phones, and pagers: widespread
anomalous propagation problems
with VHE, UHF and HF frequencies.
Navigation systems can be affected
causing delayed signals and tracking
problems  with
Loranand GPS re-
ceivers, Satellites
can encounter in-
creased  drag,
causing them rto
slow and change
orbit, and experi-
ence  charging
from the charged particles harming
components on-board.

Optical recording

Almost evervone is familiar with
the compact disc. Whether your ex-
perience with them has been as a
storage device for dara, programs
and the like, or tor musical enjoy-
ment, the CD has certainly gained its
place in today’s society. The average
“data™ CD holds somewhere in the
neighborhood of 650MB of material
or about 74 minutes of the audio
material.

Gaining popularity is the distribu-
tion of tilms or other visual material
on what looks like a normal CIY but
whose capacity is in the vicinity of
2MB. There are some distribution
agencies that considered utilizing CDs
for distribution of their movies and
sviadicated programs. These digirtal
videodisc or DVD normally holds
about 2GB of compressed video and
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audio mformation, or one movie.

Hitachi-Maxwell has announced a
4.7GB large capacity DVD-RAAT disc.
According to Hitachi, this new DVD-
RANT media “provides high-quality
two-hour digital recording and large
capaaity data recording.™ In addition
10 this, a small size¢ (80mm) DVD-
RAM disc tor video camera views is
also being released.

Hitachi is releasing its “rewritable”
4.7GB DVD-RAM this month. The
disc holds up to two hours of digital
recording or 4.7GE of computer data.
[n additon to this, a 2.8GB DVD-
RAM disc tor video cameras will be
released next month,

This nught not secem like such a big
deal in big marker television terms,
however in smaller markers where
COsts are a4 constant consideration,
the potental for device like this in
news and or sports is certainly a very
viable consideration.

[l be nteresting ro watch rhis
new DVD-based camcorder tech-
nology ro see if it carches on anv
better than the Avid/lkegami hard
drive camcorder models rthat were

Another revolutionary Andrew
ships for instaliation.
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mtroduced a few years back. The
TWwo cases are not exactly compara-
ble because the Cam Cutter was
mtended tor protessional broadceast
LENG use while the Hitachi device
1s more aimed at the higher side of
the consumer market. But again
this 1s also not a verv valid argu-
ment because we saw many S-VHS
tape machines used both in the field
and on the air at many small mar-
ket television stations.

It you think that's grear, hold on
vour hats hecause a New York-based
company. Consrellation 3D, Ine.
(C3D) has anmounced turther produce
advances in the development of their
florescent muliilaver disc or FMD tor
use with current standard red laser
technology. Red lasers are precry much
the standard and an inexpensive com-
ponent used i virtwally all CD and
DVD plavers in order to access the
dara stored on the disc to be played.

C3D has developed the FNID me-
dia capable of much Ingher data stor-
age capacity, on the same sized discs
and that can be plaved on CIY/DVD
drives which have been subjected to

wiww.andrew.com

*» Which company sets the pace for
innovation in broadcasting?

The same company that wrote
the book on UHI.
Andrew Corporation.

With new products like our STACKER™
Optimized Antenna Structure (patent pending),
we're providing innovative, advanced
technotlogy solutions that improve periormance
and save you money.

With Andrew, there’s a system for success.

Take control of your DTV transition wth STACKER and the many other Andrew broad-
cast system solutions. Call us 3t 1-800-DIAL-4-RF and request packet number 523

Andrew Corporation, 10500 \V. 153rd Street. Orland Park. il 60462

“imnor and expensive moditication.”
Single FMD dises for use with these red
lascr-based drives will have capacities
up to 23GBE. You could get nearly a
whole series of svndicated halt-hour
shows on one disk.

C3D has designed this new media to
be backward compartible for use on
any disc drive that can play all tvpes
of CD, DVD and FMD media. It also
provides C3D with a clear road map
tor production of removable data
storage media with high capacity
applicanions bevond the reach ot DVD
{(storing up to 9GB).

“Cerrain vertical marker applica-
nons such as Digital Cinema plavers
and Interner streaming servers will
require higher capacities ot over 70GB
almost immediately and C3D will
serve these markets using green and
blue laser technology.

“We have extended our development
efforts roward immediate exploitation
of this 25GB red laser disc opportunic
concurrently with our existing 100-
plus gigabvte disc programs,” says
Patrick Maloney, senior vice president
of Business Development. |
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FCC auction threatens stations on channels 59 to 69

BY HARRY MARTIN

Undcr a Congressional mandate,
the FCC is going to auction off
frequencies currently occupied by sta-
tions on channels 60 to 69, The FCC
scheduled these auctions for Mav and
June; however, concerns raised by
both incumbent broadcasters and
wireless interests prompted the FCC
to postpone the auctions until Sep-
tember. Broadcasters operating on
these channels have expressed con-
cern that the new services that the
FCC has proposed for this spectrum
will cause severe interference to cur-
rent operations. They are also con-
cerned that the standard for protee-
tion of stations occupving the affect-
ed frequencies is vague or inapplica-
ble to television stations. The would-
be wireless applicants have expressed
concern regarding a parallel action
for mobile phone frequencies that

Dateline

The deadline to amend pending
MTSC applications for channels 59-
B9 to specity channels below
Channel 59 is July 17, 2000.
Amendments must be in the form
of rule-making petitions and
propose channels that protect all
pending or operating NTSC and
DTV proposals and stations, as
well as qualified Class A LPTV
facilities

Stations in the fallowing states
must place their annual EED Public
File Reports in their public files
and on their websites on or before
Aug. 1, 2000: California, lllinois,
Marth Carolina, South Carolina and
Wisconsin.

Under the new EECQ rubes, on or
before dug. 1, 2000, television
stations in North Carolina and
Sauth Caraling must file with the
FCC & *Broadcast Statement of
Compliance” on new FCC Form
397,
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may render the frequencies on chan-
nels 39 to 69 less valuable. The FCC
is trying to reach a solution that will
satisty all  parties by  the
Congressionallv-imposed  Sept. 30,
2000, deadline.

Applicants for new NTSC stations
or NTSC allotments on channels 60
to 69 must stll meet the Julv 17,
2000, deadline for amending their
pending proposals (see Dateline, be-
low). The postponed auction does not
accelerate or extend the end of the
transition period (Dec. 31, 2006) dur-
ing which both NTSC and DTV chan-
nels assigned to 60-69 may continue
to operate.

LPTV window announced

The FCC will accept applications
for new LPTV and TV translator
stations, and major changes to exist-
ing LPTV and TV translator stations,
during an application filing window
to be opened July 31 - Aug. 4, 2000.
A "major change™ in an existing
station is a change in output channel
or any change that would increase a
station’s protected signal contour.
Participation will be restricted to ru-
ral and small television market ap-
plicants to minimize disruption to
existing LPTV and TV translator sta-
tions caused by the implementation
of DTV. All technically conflicting
applications received during the win-
dow will be subject to an auction.

Applications will not be accepted it
they propose transmitter site coordi-
nates less than 75 miles from specified
city coordinates tor 211 cities in large
and medium television markets, with
the exception of facilities that request
a waiver of the geographic restriction.
These requests must demonstrate that
the proposed facility is completely
shiclded by terrain barriers, and the
COMMUNILY it serves cannot receive
signals from full-service TV stations
licensed in any of the 211 cities. Alver-
natively, terrain shielding may be

July 2000 ) o
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demonstrated using the Longley-Rice
terrain-dependent signal propagation
prediction method.

Court denies stay — EEO rules
effective

The U.S. Court of Appeals denied a
request for stav of the new EEQ rules.
The new rules went into effect on
April 8, 2000. While denying the
stay, the court put the underlying
appeal on an expedited track. A deci-
sion will most likely be reached in the
tirst quarter of 2001,

In the meantime, to comply with the
new rules, all broadcasters with five
or more full-time emplovees must
immediately establish an EEO pro-
gram, identifv who in management
will be responsible for implementa-
tion, and make certain the station’s
EEO policies are both well-known
and regularly reviewed for compli-
ance. The rules also require that broad-
casters provide the widest dissemina-
tion of information on new full-time
positions to reliable recruitment soure-
es. Broadcasters need to randomly
check to ensure that their sources are
providing gualified candidates and to
remove or add sources when appropri-
ate. Minorities and females should
appear in all applicant pools.

Repores under the new rules will
cover station employment units, which
the Commission defines as a station or
group of stations commonly owned in
the same market that share at least one
emplovee. On the anniversary of their
license renewal filing date, stations
must place an “EEQ Public File Re-
port™ in their public files and on their
websites, Every second month stations
in designated states must file their
Broadcast Statement of Compliance
(FCC Form 397). (See Dateline.) B

Harry C. Martin is an attarney with Fletcher,
Heald & Hildreth PLLC, Arlington, VA,

Send questions and comments to:
harry_martin@intertec.com
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Expert’s Corner/Vendor Views

NOAA’s change in direction

BY JIM SALADIN, SENIOR ASSOCIATE EDITOR

he National Oceanic and Armo-
spheric Administration {(NOAA)
recently announced a change in the
delivery protocoi, the NOAA Weath-
er Wire Service (NWWS), used to
deliver National Weather Service
forecasts to participating stations.
Service improvement was the im-
petus behind the change. The new
svstem is said to provide a “reliable
and timely™ warning delivery sys-

Exp:nr T he NOAA

Weather
Leonard Charles,

Ire Service
WISC-
seTv (NWWS) con-

version will affect all broadcasters
who have been getting the weather
wire data direct from GTE/Contel. It
will also atfect those stations that
have custom NWWS product filter-
ing equipment monitoring the data
obtained via a ditferent vendor. For
the latter, vou should be working
closely with vour vendor to make
sure vour custom equipment will
continue to function as desired. For
the former, Contel is now DynCorp
and with that comes a change in the
NWWS distribution system and the
product coding of the transmitted
data.

If your station has been a Contel
customer and vou wish to continue
getting that service direct, an equip-
ment change is in vour near future.
The tamiliar small satellite dish, re-
ceiver, and selector box that made up
the customer equipment compliment
of the old distribution system needs to
be replaced. Unlike the old system,
no longer does one size does fit all.
You have options available to you
from DynCorp. Ranging from most
expensive to least, vou can select a C-
band system, a Ku-band system, or
vou can subscribe to an Internet dis-
tribution system ot the NWWS prod-
ucts. The C-band system most closely
equals the old Contel system in capa-
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tem, allows reception of graphics
and has an improved GUL. A stan-
dard PC can be used to select and
monitor weather forecasts. Howev-
er, a change in NOAA's protocol
equals a unilateral shift for broad-
casters — change or lose service.
Does this equal a capital expendi-
ture to replace tully functional equip-
ment? Whart are the alternarives?

To give us a better idea of what this

bility. If vou choose the C- or Ku-band
system, vou buv the hardware and
pav an annual fee for the data. There
are lease options offered as well as
24/7 maintenance coverage for an
annual fee and installation for an
additional charge. The Ku system
offers additional data bevond the
NWWS including the Digital Fac-
simile System (DIFAX) and GOES
satellite images of the National
Weather Service (NWS). If vou choose
the Internet system, vou pav the an-
nual data tee plus a very small regis-
tration fee. You must supply vour
own Internet connection and “inside
the plant™ equipment. Go to
www.weatherwire.net for full details
and pricing to start sorting this our.

In the old system the selector box
functioned to filter the incoming data
so that vou only received products
specific to the region{s) vou desired.
Depending on which new svstem vou
choose, vour filtering will now hap-
pen in either the receiver ot the C-band
system, a PC in the Ku-band system, or
vou must come up with vour own if
vou choose the Internet system. The
good news is that with either of the
three options, the filtering process is
now entirely in your control which
will make desired changes much less
painful and more immediate.

It vou plan on writing your own
filtering software, you need to be
aware that the product coding of the
data will also change. The old Prod-
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means for broadcasters, we asked
Leonard Charles of Television Wis-
consin and Dennis Gourley of Texs-
can MSI to weigh in on this month’s
question, “What does the change in
NOAA protocol mean and are there
steps to be taken for the average
station?” [ |

Send questions and comments to:
jim_saladin@intertec.com

uct Inventory Listing (PIL} protocol is
being abandoned in favor the new
World Meteorological Organization
(WMO) protocol. This change will
better facilitate the worldwide ex-
change of meteorological observa-
tion and archival darta tor the weath-
er industry. It will also allow the
National Weather Service to retire a
very old product identity system. In
the interim until Mayv of 2001, both
the PIL. and WMQO headers will be
transmitted with each product/mes-
sage. There are also tools available
to convert between the two.

It is important to note that the new
NWWS is open architecture, which
means there could eventually be ad-
ditional vendors otfering svstems
which may, in turn, mean lower pric-
ing. Currently the new system is up
and running simultaneous with the
old. The latest deadline (there have
been many) for turning oft the old
GTE/Contel system is August 31,

For other methods of gerting the
NWWS information to vour station
£0 10 www.nws.noaa.gov/osofosol/
osol3/newnwws.htm. A click on Ad-
ministrative Messages on that page
will give vou access to the latest
progress and time line messages con-
cerning the NWWS distribution and
protocol conversion. u

Leonard Charles 1s the chief engineer of
Television Wisconsin In.c and 1s based m
Madison, W1,
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It doesn't take rocket scientists to see the
advantages of the RTS” Intercom System.

But they do.

.‘a

NASA needs a lot of

power to get its new X-34 Space

Shuttle program off the ground. That's
why they chose the RTS ADAM™, Advanced

Digital Audio Matrix intercom system. Like

NASA, RTS ADAM utilizes only the most
advanced, reliable technology. Installed in
missior critical applications throughout the world,

RTS Intercom Systems provide flexible, open-ended,
integrated communications solutions that work even under

the most demanding conditions. T
S 11717711 17 L
e PR © M @ o A—
RTS advanced communications technology isn't just for NASA l =

*

agencies around the world. From broadcast television to aerospace to T,

though. Just ask he “rocket scientists” at GM®, Lockheed Martin

Microsoft®. Boeing® and thousands of other companies and government

industrial applications, RTS is the system of choice among communications

professionals everywhere. Why not make it yours? ~ -
« 4 N usirect

Call toll-free today 1-877-863-4169. innovating the future of communications”
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v:unonf How have
J changes in
the NOAA de-
livery protocol
attected the broadeast and cable in-
dustrv through the vears and where

Dennis Gourley,
Texscan MSI

does it stand now?

In 1960, NOAA provided a rtext
code called Baudo code ar 1350 Baud
delivered via a dedicated 60mA rele-
phone line to a special decoder. The
forecast was a repeating string of all
the forecasts for the entre country,
and each area forecast had its own
header tollowed by a close code.

Broadcast and cable television sys-
tem purchased character generators
that were designed to intertace with
this code and contracted with a deliv
ery service to automatically receive a
specitic NOAA forecast for displav to
their viewing audience. The NOAA
torecast service provided by the US,
Government s tree, however the de-
liverv service and the equipment to
process the NOAA forecasr is paid for
by the television svstem displaving the

NOAA forecast.

NOAA torecasts were changed ro
ASCII with the same header and stop
codes and sull udlized the 60mA wire
service. The suppliers of the charac
ter generators were foreed to change
their software to accommodate the
new protocol so that their character
generarors could continue to display
the torecast intormation. When older
characrer generators could not be
rerrotirted they had to be replaced.

Contel/GTE worked with NOAA
and provided a sarelhite delivered
NOAA torecast service., This new de-
liverv service provided tor wider band-
width and faster baud rates, which
mcreased the amount of information
that could be delivered. This new
service caused character generators to
be replaced or be retrofitted and the
broadcast cable svstem now had o
buy a separate satellite dish and cus-
1om receiver to receive the new NOAA
teed. Hardware costs tor this service
were approximartely $1500 along with
an annual service conrract.

As of August 2000, the NOAA de-
livery services will change again re-
quiring a new satellite dish and re-
ceiver at a cost of approximately
$6000 along with an annual contrace
tee. The character generators the sta-
tions awn are not likelv to work with
this new scrvice, and agam their
character generators may needed 1o
he replaced or be retrofitted.

A stanion desiring to continue 1o auto-
matically receive and display NOAA
torecasts should check with its charag-
ter generator manufacturer ww see it
their svstem will intertace with the new
NOAA delivery protocol or if it pro-
vides an upgrade tor its equipment.

Texscan MSI s now providing an
alternative NOAA deliverv solution.
Any tuture changes made by NOAA
will be processed on Texscans NOAA
dara server so that the dara delivery 1o
their characrer generators will alwavs
be compartible. ]

[Jeu_ms Gourlev is consultant with Texscan
MSI Salt Lake Citv.

The Broadcast Fiber Optic System That Does Just About Everything

VIPER II

The most widely used fiber optic system for television production
and distribution Just got better. With the most advanced electronics,
electro-optics and packaging, the Viper Il meets all challenges in
your facility’s video, audio and auxiliary communications. Name
your fiber application—pre-fibered facilities, STLs, remote broadcasts,
mobile field production, video backhaul, metropolitan video links—
the Viper Il handles the job.

* Multichannel video & audio
« HDTV serial digital video;
16.4 Mbps to 1.5 Gbps
« 601 serial digital video
* Wideband NTSC/PAL video
« 24-bit digitized audio or AES/EBU
* Intercom, 2-wire or 4-wire
« Data, including RS232, RS422, CCU
* Universal 16-slot card cage
* Rack mount or “throw down”™ modules

It's not just a broadcast system. it's a multifaceted tool that's flexible,
affordable, and easy to use. It's the reason why more facilities that
choose fiber, choose Telecast.

) 7elecast

The world leader in fiber optics for broadeast production
(508) 754-4858 » www.telecast-fiber.com
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DOES YOUR PROFESSIONAL
ATSC RECEIVERSS
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i

'{

[Aputs: Outputs:

RFCH2 - CH69 DVB-ASI 3
DVB-ASI DVB-SPI (LVDS) 4
DVBISPI (LVDS)  SMPTE-310M N
* SMPTE-310M ATSC Video Decoding To 60MBPS%
RGBHV (1080i, 720p, 480p, 480i)'
HD-SDI Option (SMPTE-292m) "8
NTSC (SDI, S-Video, BNC) i
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Analog Audio L&R (XLR) il
VGA Monitor

PSIP Display

EPG Display

A
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TELECOMMURNICATIONS, NG,

15501 San Fernando Mission Blvd. Ste 100 Mission Hills, Ca 91345
Phone (818) 361-2248 Fax (818) 270-2010
e-mail: sales@ktechtelecom.com web: www.ktechtelecom.com
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Alchemist Ph.C

Motion
Compensated
Standards
Conversion
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PHAS O £ ATIO  MOTION COMPENSATION
27" MHE inbyTeOYERS AMPLING, JFULL 1€ BT
AL-DICHA! SiCNALPATHEAND PROPRIETARY ™ ", POINT

1L, /{RPQ._ATION:APE (TURE.

ACCHEMIST,PA.C TXI- TRANSMISSION
APPUCATION:OPTION

Equirpen RS ALCHEMIST PH.C, THIS 5 THE
COST-EFFECTIVE SOLUTION FOR TRANSMISSION
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AND QUTPUT STANDARDS ARE NOT-REQUIRED,

COMPATIBLE WITH ROLLCALL, “THE

3 INTE!.IIQENJI BROADCAST MANAGEMENT
SR 1 \ \

P ga . SYSTEM FROM™SNELL & WILCOX.

aaniy Ve

Circle (T17) on Free Info Card

5 sne & witcox JO

Engineering with Vision
Tel: 408 260 1000 www.snellwilcox.com



www.americanradiohistory.com

Digital Handhook

T
Data multiplexing

BY MICHAEL ROBIN

Wc live in a global village where
communications play an im-

portant role. To be relevant, commu-

nications must be reliable, accurate
and nearly instantancous. Communi-

nsition to Digital

cations are translated into analog or
digitat data, which are sent using a
transmission medium. The transmis-
ston medium, be it air (or lack of it as
m vacuum), copper (as in bifilar or
coaxial cable) or glass (as in fiber
optics) is a precious commodity, Since
the beginning of the modern age, the
telecommunication has
sought to maximize the data through-
put of the transmission medium, The
various methods used fall under the
umbrella ot data multiplexing.

industry

Analog multiplexing

Analog multiplexing has been with
1930s when the rapid
increase in telephone trattic required
the development of techniques altow-
ing tor the simultancous transmission
of multiple channels on a single tele-

us since the

communications medium. The meth-
od used was trequency division mul-
tiplexing (FDM), One of the most
successtul applications of FDM will
likely be unusable in the U,S, in 2006,

ture modulated signal conveying the
color-ditterence B-Y and R-Y infor-
mation. The chrominance spectrum
displacement by Fh/2 s achieved by
using a chrominance subcarricr whose

One of the most successful applications of FDM
will likely be unusable in the U.S. in 2006.

We are talking, of course, of the
frequency interleaving of the chromi-
nance and luminance information
resulting in the composite NTSC vid-
co signal. This process allows the
simultancous transmission of lumi-
nance and chrominance values in a
4.2MHe bandwidth. The svstem takes
into account the discrete spectrum
clusters of the luminance signal with
a spacing of Fh { horizontal scanning
frequency) and inserts cqually dis-
crete but Fh/2 displaced spectrum
clusters of a suppressed carrier quadra-

FRAME GRAB ' '
A look at tomorrow's téchnology.
Intermmet sapping broadcast news audlence
Internet attracts key segments.of national audience .. :
80% . :
70%° .
60% Watch L. 1TV
atch Lqcal
90% Regularly
40% _é
Watch Network
o _"""l-.._h* v ﬁe'glila}ly
20%
Online News
10% (At least 3 days
0% - - | ' , per week)
1993 1995 1996 1997 1998 - - 2000 -
SOURCE: Pew Research Center
www,people-press.org/medialdrpt.hun
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frequency is a multiple of Fh/2. The
chosen subcarrier frequency is Foo =
455 Fh/2 = 3,58\ Hz. The resultis an
interleaved spectrum with chromi-
nance and luminance clusters spaced
Fh/2 as shown in Figure While
frequency division multiplexing is a
relatively casy task, demuttiplexing is
relatively difficult to achieve. A pertect
decoder requires complex fittering
and separation of the luminance and
chrominance spectral components.
Unavoidable design compromises
result in chrominance-to-lhuminance
and  tuminance-to-chrominance
crosstatk. In addition, less than ideal
transmission-channel characteristics
result in high frequency delays, resulting
luminance delavs
and nontinear distortions, resulting in
ditferential phase and differential
gain, which aftect the accuracy of the
color rendition.

in chrominance wvs.

Digital multiplexing

Digital multiplexing uses the concept
of time division multiplexing (TDN).
Here severat related or unrelated
signals are sampled at a rate high
enough to ensure that no information
is lost. The samples
{relative to the original sample rate)
as required and are time division
multiplexed for sequential transmission
through a common medium. Digital

are shortened
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THE OMNEON VIDEO AREA NETWORK"

DV MPEG  AAF ~ AES, . IP Data

EEE 1894, SBI/SDTI  Ethernet RS422  Fiber

The Integrated Networking and Storage Infrastructure for New Media

Now a digital networking and storage infrastructure delivers the flxibility to connect all the leading
distribution, production and media management technologies via standard nerworks to a scalable resource of
multi-format storage; the wwlability to provide more bandwidth in more formats to more channels and
production suites than ever before; and compatibility to integrate seamlessly with current systems for casy upgrades
today, while equipping your operation for the future. The performance of OMNEONS VIDEO ARILY NETWORK
sets a new value standard for the industry, The unparalleled functionality makes the VIDEO AREY NEITWORK

the ideal networking and storage infrastructure for the digital television marketplace.

F eaturing

Data-type Independence - Supports MPEG, DV, AES/EBU, ITU 601, Metadata, HD,
AAF/QuickTime™, IP Data Linear Scalability - Scales smoothly to hundreds of distribution
channels and thousands of hours of storage Shared Storage Productivity - Enables collaborative
production and distribution in multiple formats Open Platform Compatibility - Works with
transmission, production, media management and Internet applications Reduced Cost-of-
Ownership - Lowers acquisition cost and operational and maintenance costs Reliability - Offers
both system-level and critical component redundancy Increased Profitability - Provides flexibility

to utilize existing assets and expand into new revenue generating services F

=
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www.Omneon.com VIDEONETWORKS
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multiplexers interleave a number of
lower speed signals to form a higher
speed signal.

The advent of digital signal pro-
cessing in studio environments has
led to time division multiplexing of
various data. The first TDM step in a
studio environment is the sampling
and quantizing of gamma corrected
analog luminance (E’y) and scaled
color-difference (E'cw and E'cx ) signals.
The latter are sometimes referred to as
Pu and Pw . Figure 2 shows a conceptual
application of the CCIR 601 4:2:2
concept as follows:

*The E’y analog luminance signal
is 5.75MHz low-pass filtered and sam-
pled atr 13.§MHz with a precision of
10 bits per sample. This results in a
bit-parallel digital luminance signal
(Y) with a data rate of 13.5Mwords/s.
The wordshaveadurationof 1/13.5MHz
= 74ns. There are 858 Y samples per
total scanning line numbered Yo to Yss-.

*The E’cs analog blue color-differ-
ence signal is 2.7SMHz low-pass
filtered and sampled at 6.75MHz
with a precision of 10 bits per sample.
This results in a bit-parallel digital
blue color-difference signal (Cu) with
a data rate of 6.75Mwords/s. The
words have a duration of 1/6.75MHz
= 148ns. There are 429 Cs samples
per total scanning line numbered Cao
to Cssze. The Cu samples are co-
located with every other Y sample
(Yo, Y2, Y4 L),

*The E’cn analog red color-differ-
ence signal is 2.7SMHz low-pass

Luminance Spectral Components
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Figure 1. Details of NTSC the FDM spectrum around the chrominance subcarrier.

filtered and sampled at 6.7§MHz with
a precision of 10 bits per sample. This
results in a bit-parallel digital red
color-difference signal (Cr) with a data
rate of 6.75 Mwords/s. The words have
a duration of 1/6.75MHz = 148ns.
There are 429 Ck samples per total
scanning line numbered Cro to Crazs.
The Cr samples are co-located with
every other Y sample (Yo, Yz, Ys ...}

Three multipair shielded cables can
carry the three bit-parallel data streams,
but it is cumbersome and costly. The
adopted solution was to time division
multiplex the Y, Cs and Ck. The 10-bit
bit-parallel data words are sequen-
tially clocked out starting with Cau.
The sequence is Cao, Yo, Cro, Y1, Cui,

Y2, Cri, etc. The last sample of the
line is Yus~. The time division muti-
plexing of data results in the outgoing
data rate being the sum of the incom-
ing data rates. This requires only one
multipair cable for signal distribu-
tion. The time division multiplexed
bit-parallel data rate is 27Mwords/s
and the duration of each sample is
1/27MHz = 37ns. The distribution of
4:2:2 muluplexed digital data using
a multipair cable is costly and cum-
bersome especially when a rouring
switcher is used. To facilitate the
signal distribution, the bits can be
read out sequentially and fed to a
single coaxial cable resulting in a
serial digital signal with a data rate

Sequence of Y Words @ 13.5 Mwords/sec
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Figure 2. Time division multiplexing of digital 4:2:2 data.
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Hit the air instantly while your rivals crash and burn. Thanks to Leitch, now you
can record multiple feeds, browse and edit as you record, and play back instantly
with BrowseCutter™, Instant Online~ and NEWSFlash™ — our digital newsroom.

The instant news makes impact, you have to be ready to launch
your crew into the action. The first one on air is reporting the
news; everyone else is just reporting history. As every second
passes, you're in danger of missing your target. Leitch's news
server ensures that you never crash and burn by supplying
direct, unrestricted access to our V-SAN — the Video Storage
Area Network. Your crew can simultaneously record multiple
feeds, edit complete packages and instantly play to air. In no
time you'll be shaping stories that once remained up in the air. Your crew will be on
the air before the competition loads its tapes. It's all possible with NEWSFlash™, the
only ‘in-the-server’ Non-Linear Editor designed specifically for quick, hard news. And
you can simultaneously attack with a fully armed squadron using BrowseCutter” and
Instant Online™, a complete set of ammunition allowing for browse, edit and instant
story to rundown conformance of digital video and audio content right from the jour-
nalist's computer desktop. The sky's the limit with Leitch's integrated news system.
Call 800-231-9673 for more information or visit our website at www.leitch.com.

Using NEWSFlash™ and Instant Online™ newsroom generals
R can coordinate with outside forces using the following compati-
ble newsroom interfaces: ANN, AvStar, Comprompter, DCM,
ENPS, Generation Technologies and Newstar

think vi

Intermational/Canada +1 {(416) 445 9640 Europe +44 (0) 1483 591000 USA. East +1 (800) 231 9673,
US.A. West +1 (888) 843 7004 Latin America +1 (305) 591 0611 Brazil +55 (11) 3151 5093

Hong Kong +(852) 2776 0628 Japan +81 (3) 5423 3631 Australia +61 (2) 9939 3355
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©2000 Lach and VR aie 1wgistered trademarke of Latch Tachnology Corporstion BrowseCurrer and NEWSFlash ars
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of 270Mb/s. This simplifies the signal
distribution at the expense of increas-
ing the bandwidth.

There are a total of 1716 samples
pertotalline(858Y,429Csand 429Ck)
and a total of 1440 samples per active
line {720Y, 360Cs and 360Cg). The
horizontal blanking duration is equal
to 1716 - 1440 = 276 samples. Hori-
zontal sync is not sampled. Instead,
two four-word Timing Reference Sig-
nals (TRS) are sent: one identifving
the end of active video (FAV) and the
other identifying the start of active
video (SAV). This leaves an overhead
of 268 horizontal blanking interval
samples available for transporting
other types of information referred to
as horizontal ancillary data (HANC).

HANC data are formatted in packets
consisting of a header, followed by
the ancillary data and ending with a
checksum (CS). In the absence of a
header it is assumed that no ancillary
data are carried. The header consists
of six words. The first three, 000, 3FFE,
3FF, values which cannot be assumed
by other data, signal the presence of
ancillary data. The following three
words of the header are DID (dara
identification), DBN (dara block num-
ber) and DC (data count). The ancillary
data follow the header. A maximum
of 255 words is permitted. Figure 3
shows details of the digital 4:2:2
horizontal blanking interval and the
manner in which two AES/EBU digital

{4 HORIZONTAL BLANKING INTERVAL — .
q— EAV —! (— SAV —b l

H
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Blal@lelu]lalalu 268 LINUSED WORDS klele wlalg|e
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Figure 3. Time division multiplexing of two AES/EBU digital audio data streams
mapped as a sequence of three words into the horizontal ancillary data space of a

4:2:2 data stream.

and 11, reduce this value by 10 percent
to 20 percent. Given an AES/EBU
data rare of 3.072Mb/s (hefore BPM
encoding), eight AES/EBU data
streams require 8 x 3.072Mb/s =
24.576Mb/s, leaving ample HANC
space for other ancillary data:
42.16Mbfs - 24.576 Mb/s = 17,584 Mbis,
Ancillary data can also be embedded

Digital multiplexers interleave a number of lower

speed signals to form a higher speed signal.
Ppe i —— e |

audio datastreams can be formartted
to fit in one ancillary data packet.
SMPTE Standard 272M defines
means of multiplexing (embedding)
up to eight AES/EBU datastreams (16
individual audio channels) in the
HANC data space. This is achieved
by grouping the eight AES/EBU data-
streams into four audio groups. The
HANC capacity of the 4:2:2 digital
format is of the order of 42Mb/s,
which is obtained as follows:
268words/line x 525lines/trame x
29.97t/s x 10 bits/word = 42.16Mb/s.
Certain exclusions, such as lines 10
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into the vertical-blanking interval
{VANC). Among the VANC data are
EDH (error detection and handling)
as well as VITC (vertical interval
time code). Audio is usually embedded
only as active lines HANC.
Embedding ancillary data is a conve-
nient signal distribution or transmission
concept. In a studio environment,
some difficulties resulting in audio
clicks are encountered with live
switching of bit-serial signals with
embedded audio. This is unaccept-
able in the pristine professional audio
world. In addition, some equipment

July 2000
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simply does not carry HANC dara.
This requires that the audio be de-
embedded, processed separately and,
subsequently re-embedded. This is
cumbersome and costly, especially if
we take into account the need to
maintain lip-svne, which is lost in
separate audio and video processing.
The majority of the teleproduction
community feels that digital audio
and video should be processed sepa-
rately and distributed in parallel.
Embedding, it required, should be
carried out at the end of the produc-
tion chain for distribution and/or pre-
set (non-live) switching. a

Michael Robin, former engineer with the
Canadian Broadcasting Corporation engi-
neering headquarters, s an independent
broadeast consultant in Montreal, Canada.
He s the co-anthor of Digital Television
Frndamentals, published by MeGrawe-Hill.

Send questions and comments to:
michael_robin @intertec.com
Michael Robin's hook may
be ardered directly from the
publisher by calling B00-262-

4729, It is ateo available from
sevaral booksallars
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# GRASS VALLEY GROUP

MEDIA WITHOUT BOUNDS"

WHEN YOU DIVE INTO AN UNCERTAIN FUTURE,
MAKE SURE YOU DO IT FROM A SECURE PLATFORM.

Changing dvlivery systems. Proliferating standards. Asset management for any content, any time,
any place. These are just a few of the rapidly emerging demands that can sink most video servers. Good thing
the Profile® XP Media Platform ™ does much more than traditional video servers. The Profile XP features an
advanced architecture capable ot handling formats from SD and HD to the Internet for the ultimate in future
proofing. All combined with the world’s most powerful digital media soltware plaiform that makes asset
management a snap. And the Profile XP's built-in redundancics have zero tolerance for lailure.

Of course, you'd cxpect nothing less from the company that invented both the video server and the
next-generation media platform. Maybe that's why more broadcast and video professionals in more places
throughout the world rely on Profile and the Grass Valley Group 1o produce, manage and deliver media content.

So come on in, the future feels great.
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As users, we rarely

Sample Server Architecture

want to play a file

from beginning to

end. Almost every Dl;ll Ealams
time we ¢all for the ViA VIA for Video and Audio
output from a video Engines

tile server, we are

actually asking for a 1

picce of material to e
be plaved from start K
of message (SOM) q_l::iEk_-‘
to end of message

(EON. There usu- l

ally are a few frames - ]
of black at the be- ng;;ﬁ;g
ginning and end of System
the program or spot, E#mal

and in most appli- Hglﬂr‘gr?cg

cations we do not

want to sce these

ViA
Decode

Engines

= ]

frames. Almost all
server manufacrur-
ers allow the user to
select where playout begins and
ends within a particular clip. How-
ever, there is some variation in just
how precisely the user can specify
the playback point.

While it would be natural to assume

Being able to spec-
ifv an SOM to plus
or  minus
frames may meet
most broadcasters’
needs. However, if
vou are trving to do
cuts between pre-
produced programs
at a specitic field or
frame,
quickly discover
that this level of
accuracy s inade-
quate. Why would
a server manufac-
turer design a svs-
tem that cannot
specify SON and
FOM

four

WiA

vou will

locations

Video servers may have a dedicated bus used to move audio and video streams
to/from the disk storage system.

that all servers allow a user to specify
an SOM down to the field, this mav
not alwavs be the case. Some servers
allow the user to specify SOM down
to halt a second or so, and many
times this is more than adequate.

down to the frame?
Many times this is
a decision based
upon performance. Access down to the
field may mean an unacceptable de-
crease i osvstem response. However,
most server manufacturers now allow
the user to specify playback down to
the field or frame, so this is less of an

Now there’s an accurate way to display your Stereo. 4 channel. 5.1 and even 7.1 analog or digital mixes. The MSD600M combines
an X-Y Audio Vectorscope, Phase Meter and “Jellyfish” LCRLsRs pattern in an ingenious and compact VGA display

Distributed and supported by

t.c. electronic

T LIRAA 1 SSCUINIT Y RAACET IR 23

DK-AUDIOD

MULTI-CHANNEL METERS

SEE EXACTLY WHAT YOU HEAR

e Seven selectable PPM/VU scales as well as Leq(m)!

e Upgradable from 2 to 4, 6 or 8 channels

¢ 1024 band Spectrum Analyzer Option (5Hz-20kHz)
and signal generator

e DK Meters are optional on SSL™, Studer™, Otari™
& other fine consoles

e VGA output standard

e 7.25"x5.5"x2", 12 VDC

Call 1-800 518 4546
for a demo in YOUR studio
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issue than it was in the past.

While plus or minus tour frames
might be perfectly acceptable in an
on-air playback situation, you can
imagine that post production requires
that the user be able to specify plav-
back points much more accuratelv.
In fact, it is very likely that being
able to start playback at a particular
tield is not enough. Audio post pro-
duction mav require that the user be
able to specify a playback as pre-
cisely as a particular audio sample.
Ina48kHz svstem, that means 48,000
sample points per second. When vou
consider that the server must unique-
lv identity cach audio sample in
reference to not only the incoming
video, but to an internal clock which
is locked to a video reference, vou
can start to sce that some creative
engineening is required to make cv-
erything work.

Decompressing MPEG

Now tor the real challenge. Few
MPEG svstems store material on a
trame basis. In tact, because of tem-
poral compression, manvy of the trames

are nussing. You may recall that
most MPEG encoders compress vid-
¢o in two ways — spatiallv and tempo-
rally. MPEG achieves temporal com-
pression by sending a complete trame
once and then onlv sending informa-

trames until it finds a complete frame
and then recreating the requested
trame on the flv. This is a little
complicated, but not really too hard
to do. But there is sull a bit of magic
to be done. How does the server know

The server huilds an index table to keep tahs

on the location of critical frames.
e T

tion about areas of the picture that
have changed in subsequent frames.
After a pre-determined amount of
tinw a complete trame 1s sent again.

If a user requests a specific frame of
video, that complete frame of video
may or mav not exist on the server, If
the encoder created the complete
trame, then the server need only re-
trieve the trame and displav ir, Burt
what if the requested trame was a *P”
trame, containing only predictive data
about how the next trame should be
constructed? [n this case, the server
can only display the requested trame
by going back cthrough previous

where the nearest complete frame is?
The answer is by using an external
mndex table. When an MPEG stream
1s recorded, the server builds an index
table to kecp tabs on the location of
critical trames in the stream. Then,
when a user requests a specific field
or trame, the server can quickly build
the frame on the tlv using the index
table as a reference. [ |

Brad Gilmer is president of Gilmer & Assoc
ates and is executive director of the Advanced
Authoring Format Association,

Send questions and comments to
brad_gilmer@intertec.com

“Synergize” your GVG' 100/110

Two of the world’s most popular small analog production switchers,

the GVG 100 and 110, can now be upgraded to DiGITaL SYNERGY PERFORMANCE

by simply replacing your frame with a Ross SYNerGY |
Digital Production Switcher Frame.

.}ﬂﬁsﬁgﬁs&
- Faxi(613) 6524425

44

Broadcast Engineering

Your
T GYG 100/110

Get “Synergy 1”
features including:

upgraded to
DIGITAL SYNERGY

4~ PERFORMANCE
by Ross -

$15K

www.rossvideo.com

Externali__ VE |

Powerul j“de: d‘bne-rator
Preview Overlay
16 Digital Inputs
Chroma Keying
10 Aux Busses

... and more!

Email: solutions@rossvideo.com
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you want to build the best headend,
start with the best modulators.

Stundard’s got you covered. Maximize vour modulator choices without
e gasing vour costs, Standard agile modulators give vou the performance

ol | xed-channel svstems. but with a lot more 1exibilit STAN“ 1
Forexample. our STRATUM System takes up less headend spuace per channel - ;

tha  anv other svstem. but stll offers advanced features such as remote contro

i A €
anc automatic backup for lost signal or power. Or take our new TV MITO00. T COMMUNI v i U r '

convers the entire spectrum from 5410 1000 MHz. and lets vou
car tbine up to 158 channels while sull holding out-ot-hand

noi-¢ 1o less than 60 dBe. . l
addition. Standard's TVMSS0I s the acknow! . i

edy 2d agile workhorse of the industry. oftering ' b

re-l roadeast quality and minimized notse and spurs b

for axtraordinary rehabihty and performance &y

An il costis a concern. the SCMANHP
oft s the same high quality and reliabiliy
but with an eve on vour hudget.

hen you upgrade the headend
reimember nothing delivers the signa
like a Standard modulator, | q 72X |

Standard

7. Communications N |

Mceting tomorrow's standards teday.

a— , .8 L] L
V]
— b
L.
TsE
g 2y & uw
(A N N NN - BN NN NN
§ Py
L —

e

www.standardcomm.co
.S.: (800) 745-2445 - Canada: (800) 638-4741 « Europe: 44 1923
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Ask Dr.Digital

Educational materials

BY STEVE EPSTEIN, TECHNICAL EDITOR

am looking for a
basic book on au-
dio and video engi-
neering. 1 have a
small to medium post
house (five suites) and
am about to move and
install a machine room.

[
7 w |
1 9 ]

I have a freclance engi-
neer for this installation but his
time constraints and my money
constraints require me to handle
many ot the small issues myself.
Can vou recommend a good refer-
ence book? My main concern is the
hookup ot analog and digital decks
through the A/D-D/A converters,
Any suggestions are greatly appre-
ciated.

Thanks,

Ken Skaggs

President, Frames Per Second
Dallas, TX

Dr Digital re-
sponds:
Let’s handle the
simpler issue tirst,
The A/D conver-
stons for tape ma-
chines can be casily handled with
the VIR-100 from Miranda (it was
featured as a Pick Hit winner in
the June issue). It handles all the
necessary conversions in a single
box. Now, for the harder issue: a
good reterence book. The Ninth
Edition of the NAB Handbook is
good, as is Michael Robin's book
“Digital Television Fundamen-
tals.”™ The problem with both books
is that they will tell you cevery-
thing involved and a lot more.
However, they don't concisely tell
vou how to assemble a tacility.
Steve Lampen’s book on Wire &
Cable will telh vou what vou need
to know for wiring, but there is no
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equivalent hook for building a full
facitity. Much of the problem is
that no two facilities are alike,
and therefore there are no casy
answers to the many questions that
face someone trying to build a
facility.

I have built several facilities and
strongly recommend vou plan ¢very-
thing carefully with vour freelance
engineer or someone else that is tech-
nically proficient. Heres why:

1. Mistakes made in the design will
be paid tor over manv vears to come.

2. Time spent in the planning stages
will be saved during the buildout.

3. Skipping the planning will resule
in considerable wasted time and ener-
gv (and money) during the buildout,

4. Itis a lot easier to move a wall 12

leaving

me to
wire it
mto  the
room. | am

tryving to have spaces left open to just
plug a machine in, but can’t plan for
evervthing. I need to learn the basics
myselt because [ cannot justify a full-
time staff engineer.

Dr.
sponds:

Have vour engi-
neer wire a panel in
a convenient spot
{machine room or
edit suite) that is just for connecting
those occasional picces of equip-
ment brought in by clients. Include

Digital  re-

Much of the problem is that no two

facilities are alike.

inches on paper than in the real
world. This WILL happen somewhere
in the project if it is not well planned.

It vou can’t atford to have the engi-
neer do all the work, at least allow
him to plan the tacility. Pav his rates
for a good design and then hire some
lower-cost help to do the buildout to
his specifications. Good luck, let me
know if vou need any additional
help.

Atter sending Ken that response, |
received the tfollowing:

Thanks for the re-
sponse! T am definitely
having my engineer de-
sign and instalt the new
machine room. My is-
sues are more with ¢li-

ents bringing in odd
equipment with a project,

July 2000
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video out, video in, audio in, audio
out, machine control and genlock
connections as well as necessary
interconnecting cables. That way it
is ready to go when yvou need it It
there is a call for more than one,
have him buitd two or three. Make
it a digital panel and throw in the
Miranda VTR-100 and vou are
ready to hook up almost anvthing
vou need. Most clients that carry
machines around know enough to
set them up if vou can simply point
them in the right direction. Good
luck.

Having a problem with a suppli-
er? Or, mavbe vou can't find that
one-ot-a-kind part. Let me help,
send me a note at drdigital
@compuserve.com. B
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SpectraSite Broadcast Group

WE’vVE Put MORE THAN 100 YEARS OF
BROADCAST TRANSMISSION EXPERTISE
UNDER ONE BANNER.

i Q‘Eﬁ-‘ Ny J@J[ (O Statelasa e

4 A V I)I Vertical Propertics, Inc. IITERRATIONAL TOWERS, C.

Now the most trusted names
in the tower business
work as one.
Together we are stronger.

www.spectrasite.com
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The Systems Group recently completed

i construction of the Oxygen Media
television studio facilities located in the Chelsea
Market building complex in lower Manhattan.
The initial design concept for the facility
envisioned a DV-oriented, desktop
production environment. However, Oxygen
Media's broadcast strategy expanded the
core facility requirements over the course of
the project cycle. It quickly became apparent
that office space would become a focal point
for production backdrops and a more
traditional, yet versatile, production control
room would be needed. The facility’s design

focuses on production facilities that do not

detract from its open, loft-like office space

while maximizing the capabilities of hardware

and systems. The success of the project
depended upon these objectives being met
while the Oxygen Media creative team, talent
and production crews rehearsed in

preparation for the Feb. 2, 2000, launch date.

July 2000 Broadcast Engineering 49
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Over time, design considerations
were balanced against the need to
maintain a workplace environment
betore, during and after live broad-
casts from the facility. Conference
rooms, cubicles and much of the
work space environment are used as
backdrops for show segments, Those
segments are then packaged for use in
the daily production of Pure Oxvgen,
a live broadcast that featured inter-
views, performances, pre-taped seg-
ments, impromptu chats with Oxvgen
statfers and a particularly strong
tocus on the Internet. To meet the
demands of a live show, as well as
minimize disruption to the surrounding
otfice environment, the production
crew and their equipment must move
through the space as quickly and
etticiently as possible.

Oxvgen Media Engineering and The
Svstems Group developed a produc-
tion plan for ambient lighting, acous-
tics, sets, Crew movement, communi-
cations and the logistics of moving
camera positions throughout an of-
tice space environment during a live
broadcast. Broadcast service panels
(BSPs), which are /O panels with
connectivity to various production
svstems, are extensively emploved,
integrating surtace-mounted, custom-
tabricated cable demarcation boxes
in 14 different locations across two
floors. All of the [/Os return back to
jackftields in the Central Equipment
Room for maximum tlexibility, Cam-
era triax connectivity is achieved
through the use of minitriax connec-
tors and jacktields. The result is any
CCU can be easily and quickly patched
to any camera or BSP in the facility.

Technology and logistical consider-
ations notwithstanding, an eftort was
made to blend the production infra-
structure into the architectural ele-
ments of the Oxvgen office space. In
many facilities drop ceilings or raised
computer flooring are common ap-
proaches to “hiding" coax, twisted
pairs, CAT 3 and related interconnec-
tions from view. At Oxygen, the cable
raceways are an integral part of the
overall office space look and can be
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seen frequently on the dailv broad-
cast of Pure Oxygen and Trackers as
well as above, around and through
the office environment.

Locating core production areas
in close proximity was an impor-
tant technical design goal for the
project team. The need to mini-

At Oxygen, the cable
raceways are an
integral part of the
pverall office space
ook.

mize svstem cable runs, as well as
centralize the activities of the pri-
maryv production crew became a
driving concern. To achieve the
necessary results, the Central
Equipment Room is located adja-
cent to the primary studio stage.
[ts placement requires 150 foot
cable runs through the floor of
Central Equipment Room, on ca-
ble travs through the seventh tloor
space and then to the rear of the
Production Control Room monitor

R -

XY

ish T/’ep
trol , ’“oduc
booth. 7ey, rlonC
Room wng © the o
across tro ism‘,/
ment Room.9mq

The technical »,ra Co ;”7“
ital facility that ©dr,, "o/
DVS 128 router pqu"t‘ }
64x64, BVP 500 ser ©~
two channels of Ultima
nacle FX Deko and L,
Leitch reference and timeco
tems and Sony Digibeta as
primary tape tormat. A Whe]
stone SP 8 32x4x2 mixing consol;
is employed in the Audio Control
Room. A Mackie SR 40-8 console
is located in the Trackers studio for
sound reintorcement,

To achieve the post-produced “look™
Oxvgen sought in its live programs,
several content acquisition methods
were evaluated. Ultimately, miniDV,
DVCAM and Beta SP were used as
the remote platforms. There are both
Avid and Media 100 nonlinear edit-
ing systems in use, as well as Apple’s
FinalCut Pro software running on G4
Macs. Oxvgen uses Drastic Technol-
ogies’ VVW' 3000 and VVW 3500
digital video servers to translate and
plavback all three formats real time.

The Audio Control Room has a Wheatstone SP8 32x4x2 mixing ¢onsole, ProTools
24 mix plus, Sony dual diversity WRR 840A UHF receivers, Tascam 40 MK 11 DAT, and

360 Systems 2730 Digicart.

Juty 2000
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No matter
how high,
how far,
how fast,
how clear,
how 1cy,
how windy,

how wet
or
how many.

PiRod’s
solutions
are

SOLID.

PiRod can manage your unique tower
needs with custom-designed solid rod,
free-standing or guyed towers built to
your specs and erected where you need
them now. Our towers are solid—
engineered to handle your most critical
problems—and customers tell us that
our turnkey design and erection
services are pretty solid too. Like our
record of providing tower solutions
since 1952, So when you need a solid
partner for your communication needs,
call PiRod. When it comes to towers,
there’s just nothing hollow here.

Solid Rod, Solid Service, Solid Value

For a free guide to tower selection and
a fast, courteous response to your
request for a quotation, contact:

/A FiROD INE.

Solid Rod, Solid Service, Solid Value

PiRod, Inc.

P.0. Box 128

Plymouth, Indiana 46563-0128
(219) 936-4221

Fax (219) 936-6796
www.pirod.com
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Production facility expansion

During the course of the project the
Production Control Room design goals
grew from relatively modest require-
ments to accommodating four hours
of daily live production and produc-
ing short-form segments ott-line
throughout the day. To meet those
demanding production goals, several
factors were considered. First, the
tacility supports two separate studios
with a total complement of 13 camer-
as. In addition, the Production Control
Room must quickly and easily trans-
form into an online edit suite. Finally,
the Production Control Room is limit-
ed to a cozy 15-foot by 25-foot area.
Space rapidly became a premium in
the room and an aggressive plan was
developed to use every unit of avail-
able rack space and console real estate
as ergonomically as possible.

Time Base Consoles designed the rear
producer’s desk <o it accommodates
four people on the rear desk and pro-
vides valuable rack space for jack-
fields, tape machines and supplemental

audio equipment on its frone side. The
TD position has the Sony DVS 7200
production switchet/DNE 7000 Core 2
digital video eftects in the front desk, a
removable Sony audio mixer 90 de-
grees to the right, and tape machines
and jackfields 180 degrees behind it
This allows one person to “run the
room™ in an edit. By creating a break-
awayv connection for the mixer and
placing it on a roll-around cart, the
room quickly converts to its “on-air™
contiguration, giving the TD more space
to operate during live productions.

-

Trackers studio

In November, the Trackers studio
construction began, resulting in signif-
icant system expansion. The studio
could not be located in any contiguous
space in the existing Oxvgen floor
plan, so a site was selected in a differ-
ent section of the Chelsea Market
complex. The design goals were slightly
different for this space, because it
“piggy-backs™ onto the existing Cen-
tral Equipment Room, Audio Control
Room and Production Control Room
capacity in the core facility. To achieve
the target on-air date, a second project
team was chosen to implement the

The eighth floor muitifunction office space (also known as “the zipper”) features
an easily reconfigurable cubicle system which provides multiple backdrops for
“Pure Oxygen” show segments.
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Trackers tacility. The two teams
worked together, completing the core
studio construction and building the
new studio intime tor the Feb. 2, 2000
launch date.

Architecturally, the Trackers studio
more closely resembles a sound stage
environment and requires less con-
sideration for the nearby office space.
A Telecast Fiber fiber optic system
was selected to link the Trackers
studio with the equipment and pro-
duction rooms. Video signals, inter-
com, audio and return signal paths
are transported more than 800 feet to
the Central Equipment Room via fiber.
The outpur SDI signals are then sent
to jackfields and into the Sony router.

The goal was to be able to change
from one studio configuration to the
other within a small operating win-
dow every dav. Pure Oxygen is broad-
cast live from noon to 2p.m., and
Trackers is on-air from 4p.nm. to 6p.m.
Since both studios are being used for
live productions, transitions need to
occur as seamlessly as possible. As a
result, the technology deploved must
allow fast and accurate changeovers,
without any noticeable signal degra-
dation. The expansion of the minitriax
patchbays and six BSPs in the Track-
ers studio  satistied the video
changeover goals while remaining
consistent with the existing core studio.

To accommodate the need to place
talent throughout the two studios and
move camera positions constantly and
quickly, both the core studio and the
Trackers studio utilize a wide variety of
wireless communication devices. Fre-
quency coordinaton for 24 Sony wire-
less microphones, 28 Clear-Com wire-
less PLs and 12 wireless 1FBs in a rela-
tively benign RF environment would be
challenging, but implementing this plat-
torm in the heart of lower Manhattan
presented a truly daunting task. The
extensive use of these wireless systems
allows for maximum flexibility within
the studios, while allowing various
groups of technicians, cameramen and
producers to communicate seamlessly.

Launch day planning

The construction timeline for the
facilities was nearly seven and a half
months. This 1s an aggressive timeta-
ble when one considers that general
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leading stations to digital integration

takes us down a lot of . =

roads .

We understand that the road to digital transition and integration for
one station may be very different from that of another. Having been
down a lot of roads in large markets and small, we bring a wealth of
experience planning and managing the digital transition process,
addressing the specific needs of the stations we work for and the unique
markets they serve.

We have the resources: financial, technical and human. We have the
experience. We have the relationships: architects, contractors, manufactur-
ers. And we have the training systems to get your people up to speed in
a hurry.

So whether you're managing in Mayberry or maneuvering in

Megalopolos, we can make the road to digital transition and integration
straight and smooth. Give us a call before you begin your journey.

Technology Evolves. We Take You There:

PROFESSIONAL COMMUNICATIONS SYSTEMS
A DivisioN o1 Mirpia GeExrraAaL, INC.

5426 Beaumont Center Blvd., Suite 350 * Tampa, Florida 33634
Toll Free: (800) 447-4714 » Fax: (813) 886-9477
WWW.pCoInsys.com
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construction was notsubstantiallvcom
pleted until the end of the tourth month
in the project cvele and rehearsals
began less than a month later. This
meant that most of the on-site technol
ogv integration took place while civil
works conscruction was being com-
pleted. In addition, core facilities had
to be completed tirst so rehearsals
could begin and a production schedule
established. Remaining svstems inte:
gration was finished during off-hours
and downtime. Close coordimation
among the various construction on:
tractors, Oxveen techmceal and cre
ative statt, and The Systems Group
was kev to successtully meeting the
demanding project deadlines.
Oxvgen Media went “on-air” the
morning ot Feb. 2, 2000. The tirst
eight hours at programming were de
voted to a single camera crew and

producer walking throughout the core
studio, Trackers tacility and the Atni
um of Chelsea Market providing a live
and unrehearsed ~behind the scenes™
look at launch dav. At the same time
a complete dress rehearsal was taking
place tor Pure Oxygen and Trackers.

I'he remote crew bypassed the core
studio tacilities by using the BSPs and
minitriax jack tields to patch their cam-
era teed directly 1o the outhound signal
path. This allowed the first live broad
cast ot of the facility to occur while
the rest of the production crew was
using the Production Control Room,
Audio Control Room and both studios
to simultancouslv rehearse in therr
respective spaces. The flexibility de-
signed and buile into the system al
lowed all three production elements to
work idependently from day one. B

Dauvid Higgeins is director of projeet develop
ment for The Systems Group located in
FHobobken, NJ.

The Trackers studio located over 800 feet from the core production facility utilizes
a Telecast Fiber Optic transmission system to provide interconnectivity to the
central equipment room.

56 Broadcast Engineering

July \/2\/000

wWwW americanradiohistorv com

Oxygen Media
Project Team:

Geoffrey Darby, president of
production/convergence:

Andrea Cummis, vice
president of engineering and
operations

Tom Burns, vice president of
broadband technologies

Alison Murphy, director of
facilities

The Systems Group
Project Team:

David Higgins, project
manager

Bob Degnan, system
engineer

Dave Stengel, assistant
project manager

Paul Rogalinski, integration
manager

Installation Crew:
Mattias Allevik
Alex Blanding
Darwin Clermont
Larry DeFazio
John Zulick

Equipment List

Sony 64x64 SDI router

Sony DVS 7200 production
switcher with shot box

Sony DME 7000 Core 2
digital video effects

Sony BVP 550 and 570
cameras

QTV teleprompters with AP
News interface

Pinnacle FX Deko character
generator

Pinnacle Lightning still store

Drastic VVW 3000/3500
Digital Disc Recorder

Clearcom Compact-72
Ultimatte 9 Chroma keyers
Wheastone SP 8 32x4x2

Mackie SR 40-8 mixing
console
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Routes RGsB, RGBS, RGBIHYV, component
video, HDTV, composite video, S-video,
and/or sterco audio

24 1O sizes from

Exccutive mode 814 up o 16+ 16

operation

Ultra-wideband 450 MHz (-3dB)

video bandwidih

Front panel & 5 ¥y,
10 label . s ]
2 4 5
windows i 4
S
&
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PO O OP PP
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Triple-Action
Switching™
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Audio attenuation/gain via CrossPoint Plus 1616HVA

RS-232 or front panel

Selectable input
SVYNC termination

Saurce verification with Digital
Svnc Validation Processing!™!

1/0) grouping

— Extron CrossPoint Matrix Switchers

Extron’s newly extended family of CrossPoint Matrix Switchers now includes 16 additional models for convenient
control and centralized routing of multiple signal formats including RGsB, RGBS, RGBHV, component video,
HDTYV, composite video, S-video, and/or stereo audio. The new CrossPoint Plus Series delivers more than wwice the
video bandwidth of the CrossPoint Series and includes other advanced features tor even greater matrix swircher design
flexibility. With 24 models to choose from, this complete line-up of CrossPoint and CrossPoint Plus single-box routers
makes switching with Extron easier than ever betore.

CrossPoint Series
12 models to choose from

* NEW- Audio gain or attenuation (-15dB o +9dB)
adjustments ¢liminate noriceable volume differences
herween sources

* NEW- Front panel 1/0 button label windows for
easv and inwitve 110 selecrion

e 200 MHz (-3dB), minimum. widehand video
bandwidth, tully loaded

¢ View 1/O mode to show which individual inpurs and
outpuIs are active

* Audio follow or breakaway routes audio and
video together or separately

* Individually buffered, independent outpurs

+ Global memorv presets

¢ QuickSwitch Front Panel Controller™ for
intuitve control

« RS-232/422 control

1/0 sizes:

8x 4
8x 8
12x 4

12x 8
16x 8
16 x 16

all sizes are
available with or
without audio

CrossPoint Plus Series
12 models to choose from

* NEW- 450 MHz (-3dB)., minimun, ulira-wideband
video handwidth, fully loaded

* NEW- Extron’s exclusive Digital Svnc Validation
Processing (DSVP ™) verifies active sources by scanning
all mputs for active sync signals

o NEW- Excellent isolation between channels and
extremely low clecrromagnetic emissions (o minimize
signal leakage in high security environments

* NEW- 1/Q grouping allows specitic outputs to be
grouped together for convenient wiring and switching

« NEW- Triple-Action Swirching™ (RGB delav) blanks
the screen during switching to eliminare glitches

* NEW- Exccutive mode for protection in unsecured
cnvironments

Check out the CrossPoint Webcast demo
at hup://wwwe.extron.com/crosspoints

- Extron Electronics
800.633.9876 = www.extron.com

_,\"‘;"0‘ EXTRON ELECTRONICS/RGB SYSTEMS, INC EXTRON ELECTRONICS, EUROPE | EXTRON ELECTRONICY. ASIA EXTRON ELECTRONICS INFORMATION
: S | 1230 South Lewn Sueer. Anaheim. CA 92805 Becldscherneg, 60 3821 AH Amersfoort 35 Joo Seng Rd. 204-01. PN Industrial Bldg. | EXTRONWEB™: s n.con
"b)" 800.633.9876 714.491.1500 FAX "14.491.151 +31.33.453.4040 FAX +31.33.453.4050 +65.383.4400 FAX +63.383.4004 EXTRONFAXT™: 714.491.0192

0 usa The N | Singapore 368363 24-hour access duid

-
°‘urfa'.
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Transmission & Distribution

Transmitter site safety

BY DONALD L. MARKLEY

Ir was a dark and stormy night, as
the famous story goes. In broad-
casting, that often leads to a transmit-
ter going down with the customary
smell of burnt carbon and charred
wiring. The natural reflex, supported
heavily by management and the pro-
gramming, department, is to get the
thing back on the air as soon as
possible. That often leads to the chiet
CNEINCCT Or transnuitter supervisor
being called to venture out into the
storm to make repairs. Often, by
himself. Bad idea.

Don’t make the mistake of working
on high voltage svstems all by vour-
selt. For this purpose, high voltage is
anvthing above 24 volts. The most
lethal voltage, based on the number
of fatalities, is common 120V AC,
primarily because it is evervwhere
and technicians are used to having it
present. As familiarity tends to breed,
at least carelessness, if not contempt,

that voltage being present on termi-
nal strips or internal transmitter com-
ponents tends to be largely ignored.
This can, in turn, lead to bad conse-
quences. Many transmitters will have
that voltage present in the cabinets

disconnect to the building. Further,
they should be specifically instructed
to stay the heck (term used to please
the editors, not to show the real
significance here) away from vou
while the work is going on. The

The most lethal voltage, based on the number

of fatalities, is common 120V AC.
el e e |

even when the main breaker is turned
off. A separate breaker often feeds the
exciter and control circuits.

Avoid working alone

When making that panic trip to
work on equipment, call someone
clse, almost anvone else, to be present
at the site. That person should be
shown how to power down every-
thing, even if by pulling the main

FRAME GRAB

A look at the conumer side of DTV.

2000

Laptops

7%

Handhelds gain computer market share:
Portable computing continues to gain users.

Handhelds

2003

Laptops
Handhelds
10%

SOURCE:DC www.zdnet.com
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natural reflex upon seeing someone
receiving a nasty shock, making
strange noises and moving in unnat-
ural wavs, is to grab them to pull
them out of the equipment. Another
bad idea, because it can simply tead
to two people demonstrating those
characteristics.

tt would be wonderful to have an
assistant on site who is knowledge-
able and who can make a real contri-
bution to the repair process. If that is
not practical, a warm body of almost
any type will do as long as they are
sufficiently smart to be able to pull a
breaker and call 911, Administration
ot mouth-to-mouth would be a bonus.
Remember that one of the first prob-
lems associated with severe electrical
shock is temporary paralysis of the
chestmuscles. Alittle mouth-to-mouth
action ¢an keep all svstems working
until the paralysis has passed and
normal breathing returns. A second
problem from severe shock is ventric-
ular fibrillation, where the heart seems
to flutter rather than beat. Closed
chest heart massage might be helptul,
by a trained person, but more helpful
is trearment with the appropriate
cquipment — the reason for 911, If
nearby, medical treatment may ar-
rive in a timely fashion to avoid vour
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Year 2000 Transmitter Lineup

DTV:[ ite

1 Solid-State Digital UHF
W Transmitter. 75 to 300 W.

An easy and practical Jump-Start
Solution for your DTV transition.
2 Solid-State UHF Transmitters.

Digita! *Analog
1kW to 20kW

3 Solid-State VHF Transmitters.
Analog - M Series ]
Digital - MD Series

The perfect pair for
transmitting Analog
and Digital VHF signals.

Components and
assemblies are
interchangeable.

if you have an M Series, or want to
upgrade your analog transmitter,
check out the M and MD Series.

LANDMARK

4 Hi-Power Digital UHF, 10T Transmitters.
8kW to 100kWw.

Hi-Power Analog UHF, 10T Transmitters.
25kW to over 100kW.

Check out these features:
Internal construction.
Accessibility.
Redundant
Control System.
LDMOS high-gain,
broadband drivers.

o
%
&
g
Tt

* Soft Start.
Diagnostics with fiber optic
Antennas interconnects.
Towers Safety: IEC-215 compliant.
Turnkey RF Systems 5 Solid-State 1 Watt to 1000 Watt
Bui]dings VHF and UHF Translators/Transmitters.
Site Development NEW Frequency agile Input and Output and

provides on-site flexibility for mandated
FCC channel changes.
LeBLANC built the KXTV, Linear/Ferroresonant
2000 ft. towerin 1986, Power Supplies.
strengthen it in 1999 and

BEiatd antenné§ R All designed and manufactured
Channels 35, 53 and 61. in an ISO 9001 Registered Facility.

LeBLANC BROADCAST INC.

Ray Camovale, President 905.844.1242 « LBI Denver, Sheryl Richmond 303.665.5016
* Wast: Dave Hill 650.574.4600 « Bob Palmer 360.403.1960
+ Central: Tony Guess 940.682.4147 « East: Frank Davis 281.296.8132

www.leblanc-group.com/Ibi www.larcan.com
Circlen(]1 28& on Frge lrr]tl Card
WWW._ameri¢canradiohistorv.com



www.americanradiohistory.com

transter to the ECU (eternal care unit).

Even better, take care not to get
shocked in a manner that would lead
to such results, The worst shocks are
through the head or from hand to

cable travs. Once inside, snake cele-
mentary school did not teach them
not to crawl onto high voltage con-
nections. Such activities lead to off-
the-air time and really nasty messes

Snakes have a great tendency toward the
investigation of openings such as cable

entrances into buildings or leading to cable trays.
ee——

hand. Electrical current through the
head can normally be avoided by
reasonable care, However, the hand-
to-hand problem is more difficult to
avoid. The natural instinet is to steady
oneselt with one hand on the cabinet
while reaching into the equipment
with the other. That can result in a
nasty shock with the current travel-
ing through the chest, leading to the
above-deseribed heart and breathing
problems. Use the age-old technique
of putting the unnecessary hand be-
hind vou or in vour pocket. That will
keep it out of trouble and help avoid
the worst of shock related problems,
The other old technicians trick is to
never grasp anvthing, Develop the
habit of alwavs touching terminals
with the back of a finger before
taking hold. If a voltage does exist,
the natural retlex will be to draw
away rather than gripping tightly.
This technigue will help vou avoid
being hung-up in a circuit until the
local utility company decides to stop
producing electricity.

Unauthorized visitors

In another area of concern, nature’s
little creatures are all out and about
this time of the vear. Besides the
fuzzy, loveable ones, there are the
nasty crawly ones. Snakes have a
great tendency toward the investiga-
tion of openings such as cable en-
trances into buildings or leading to

to clean up. The obvious solution is to
be sure that no such openings exist.
Canned foam products are readily
available at electrical supply houses
that will totally scal conduit ends or
small openings in the building walls
and foundations.

In addition to the problem of ani-
mals getting into high voltage sys-
tems, a real safety problem exists in
their presence. The sudden appear-
ance of a snake inside a cabinet can

house in a directtonal arrav. Upon
sensing movement above him, he
saw a copperhead snake lving on the
doorframe above the door. His first
reaction was to place the end of the
plastic tube on his shop vacuum over
the snake’s head upon which it was
drawn into the tube until reaching the
point where the girth of the snake
exceeded the diameter of the rtube.
Now the problem was what to do
with this closed system of snake and
vacuum. The author would have per-
tormed a scientific experiment in
which it could be determined if a shop
vacuum motor would run undl a
large snake starved to death, The
technician in this instance trned ott
the vacuum, pulled the snake from
the tube and hit its head with a
hammer. Bad choice, but he really
wanted his vacuum cleaner back.

It 1s realized that dealing with
snakes, insects and other animals
really doesn’t rank with working on
a high voltage supply in terms of

Cleanliness and a well-maintained building

will help relieve workers’ concerns.
—_—_————aaaaaeee e ooy g3

lead one to forget electrical safety,
especially if one is as upset by such
occurrences as this author. A similar
reaction may occur upon being greet-
ed by bees or other groups of insects.
Now that the famed kil
present in parts of this country, the
problem is further aggravated, The
solution is very simple. Good house-
keeping and building maintenance
will climinate openings where such
beasts might gather. Keep the build-
ings tight and closed to reduce the
problems of animals,

We are reminded of an instance
when a technician in western Missou-
ri was vacuuming out an ATU dog-

er bees are

safetv, However, it goes directly to
maintaining a safe workplace with
minimal hazards atfecting working
conditions. Cleanliness and a well-
maintained building will relieve
workers' concerns regarding minor
issues and allow them to concentrate
on the bigger issues. |

Don Markley is president of Markley and
Associates, Peoria, 1.

Send questions and comments to:
don_markley @intertec.com

www.broadcastengineering.com
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The Industry’s
Hottest Newsletters

NEWS

VIDEO

REVIEWS = b D List -

FEATURES

For Audio
Professionals

WHITE PAPERS

TUTORIALS | DigitalMediaNet.com Newsletter -
S i | Forvideo, Animation, Special Effects,
" ' ' ERng 'maging and Design, CAD, Broadcast
L) Ll = i and Post Production Professionals
RESEARCH Kl | - |
CONTESTS

WIN a Viewsonic VP150 Flat Panel Dispay 15”

Sign up for one of our FREE e-mail newsletters by Sept. 15, 2000 to be entered in the drawing.

Sign up at www.DigitalMediaNet.com/register.htm
Digital Media NET (B

Where the Creative Cammunity Meets 7

www americanradiohistorv com
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Production Clips |

Audio for video — analog, digital or embedded?

BY MIKE BETTS

Mnny tacilities use a combination
of analog and digital audio signals
when producing and delivering pro-
grams. New equipment may only
accept or provide digital audio, and
11O signal conversion could be re-
quired if the existing analog infra-
structure is to be used. Existing ana-
log infrastructures still provide a use-
ful method ot connecting digital sig-
nals, but the conversion back and
forth to analog introduces the draw-
backs of analog into the digital path.
The dynamic range of the digital
path and the ability to interconnect
digital signals without any loss are
teatures that should be utilized wher-
ever possible. When updarting facili-
ties to add digital audio, the use of
embedded audio in the video channel
should also be considered.
Changing paths to digital may not be
cconomical, so the use of A/D-1V/A
conversion products and embedders
and de-embedders warrants careful
consideration. Picking a standard to
conform to is one of the first require-
ments. With digital audio, the choice
is normally the AES-3 standard. That
standard, however, encompasses
many variations and knowing which

and although different sampling rates
of 32- and 44, 1kHz with data resolu-
tion of 16 or 24 bits can coexist, it is
good practice to keep to one inter-
change tormart, It planning for 24 bits
in the future, make sure that all

level (SO1) at -20dB. This reference
level accommodates the range of most
tinished audio program material,
Once converted to digital, the signal
can be routed or distributed using an
AES-3 router or audio DA using one

There is no real benefit in using one cabling

system over the other.

equipment being purchased 1s 24-bit
capable. All AES-3 variations can be
embedded into digital video and de-
ciding when to use embedding s
usually a matter of economics and
tacility tunctionality.

Conversion

Converting from analog to digital
has many advantages in data stor-
age, transmission and processing,
Probably the most important factor is
that the signal is not changed as it
passes from one piece of hardware to
another. Theretore, it s important
that the levels are set correctly at the
point of conversion from analog to
digital. These Tevels will then be
maintained throughout the system

From AES-3 auwdc stream

182 Frame AES-3 Biock

192 Frame AES-3 Block

Conupied Block

To AES-3 audio stream

192 Frame AES-3 Block

192 Frame AES-3 Block

Corruptad Block

Figure 1. lllustration of a hard switch between non-aligned AES-3 audio blocks. The
“trom™ and “to” blocks are corrupted at the switch point unless data is decoded,
level controlled and the block structure rebuilt.

variation can be used by cach picce of
cquipment is important, The default
used by many facilities for AES-3
audio is stereo, 48kHz sampling at
20 bits, This default is accommodat-
ed by most production equipment,

Broadcast Engineering

until they need to be changed for
production purposes. The dynamic
range of digital audio when using 20
bits of data 15 120dB. The maximum
operating level (MOL) is referred to
as O0dB with the standard operating

JUI%vzv(\]/\(/].(%—lmericanradiohistorv.com

of the standard cabling systems: bal-
anced XLR connectors or unbalanced
750 BNCs. There is no real benefitin
using one cabling system over the
other, although using coax with BNCs
is often preferred. BNCs take up less
connector space (important tor large
routing switchers) and unbalanced
does not require the expense of trans-
tormers for coupling. When trans-
porting data, either system will work
and the choice of cabling becomes
one ()f COst, space, c(m\'cnicncc and
distance to be covered.

AES-3 features

Besides the advantages of using dig-
ital signals, the AES-3 standard al-
lows for easy routing and distribution
of stereo (or two mono) signals, Addi-
tional paths can be used to route
multichannel signals for multichan-
nel operations such as a second lan-
guage or the use of three AES-3 paths
for transporting uncompressed Dol-
by Digital 3.1. Audio synchroniza-
tion (audio to audio and audio to
video) and any requirement to sepa-
rate or process the audio channels
individually (left, right, mvert, mix-
ing, cte.} must also be considered.
Audio-to-audio synchronization is
usually accomplished using a com-
mon reference, such as an AES-3
silent signal. This synchronizes the
Z-tlag reference at the start of the
192-frame block structure. Not all
cquipment locks to an AES-3 refer-
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Route Multiple Audio Channels Easier and More Economically Than Ever.

Simplified transport

RAVE is a revolutionary audio transport system that
allows you to route multiple channels of audio over
standard Ethernet hardware and cabling. A single RAVE
network can now replace hundreds of analog cables,
dramatically reducing installation time, effort and
cabling costs while improving routing flexibility and
audio performance.

One nefwork

RAVE now supports "switched" network topologies so
you can run audio on your existing data network—
completely eliminating the cost of installing a dedicated

audio infrastructure with separate hardware and
cabling. Your network can be divided into "virtual LANs"
or VLANS allowing audio channels to travel alongside
asynchronous PC data and control traffic—without
affecting the audio signal.

Ethernet switches also allow RAVEs to link to other
types of networks, such as Gigabit Ethernet or
Asynchronous Transfer Mode (ATM) networks, for
added network capacity to route hundreds of audio
channels on the network. Switched networks can also
support Spanning Tree and Trunking that allow
redundant links for failsafe operation.

RAVE Instaliations Worldwide

Super Bowl XXXI, XXXII
Six Flags Over Georgia
Edison Field, Anaheim
Bellagio Hotel, Las Vegas
San Francisco City Hall
Safeco Field, Seattle

Bally’s Hotel and Casino, Las Vegas

Legoland, Carlsbad

Kentucky

“RAVE” and “Mear the Pover of Techoology” ae Tademants of G5C duthg Praduct, inc “03C" and e G5C lagn are regsteres sth the IS, Patert and Trademark 0ffizz

03C Autia Products,

1675 Matdrur Bvg . Costa Mesa CA 32626 USA

WWW.americanradiohistorv.com

Imperial Hospital, London

National Exhibition Center, London
Bally's Hotel & Casino, Las Vegas
Southeast Christian Church,

CobraNet™ compalible

RAVE uses Peak Audio's latest version of s Cobrahet,
making it fully compatible with other CobraNet-based
devices from other manufacturers.

Proven trach record

From San Francisco City Hall to the Sydney Opera
House, RAVE has provento be the ideal choice for solving
complex audio routing challenges at venues worldwide.
In fact, RAVE is ideal for broadcast facilities, arenas,
theme parks, theaters, and other applications needing
multiple audio channels routed over long distances
free of noise and hum.

For a free application guide or for more information call (800) 854-4079 or visit our website at www.qscaudio.com.

S5C

Circle (129) on Free Info Card

HeAR THE POWER OF TECHNOLOGY.
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ence and mav only use a 48kHz word
clock. This produces a block sequence
with a random start point from when the
equipment was turned on. Equipment

and the new audio block can be
corrupted, causing a discontinuity
of up to §mS. (See Figure 1.) ldeal-
Iv, downstream equipment should

Switching between video streams with

embedded audio, however, also has problems.
e s e —

that combines or switches between
synchronous, but not block aligned,
AES-3 streams should be able to handle
this situation. It is also preferable for
an audio mixer, for example, to accept
and process non-synchronous streams
without problems. OQutput streams
should then be re-encoded as AES-3
compliant streams at the mixer output
svichronous with the AES-3 reference.
Svnchronous audio is also impor-
tant when live switching between
different audio signals is needed, es-
pecially if this is in combination with
a video vertical interval (V1) switch,
The relationship between the AES-3
frame sequence to video {323/60)
covers five video frames using 8008
audio frames before repeating. This
relationship, however, is not related
to anv particular video frame or the
audio 192-frame blocks, Therefore,
it almost impossible to know where
the sequence is when a switch is
required. Switching between digital
audio streams should include a fade
down and tade up of the audio at the
switch point to prevent ilegal audio
level changes from being introduced
into the audio datastream. Switching
between audio datastreams requires
the data to be decoded and the chan-
nel and other status bits rebuile to
maintain the 192-frame block struc-
ture in the output.
Non-svnchronous audio often re-
quires a hard switch to be used in-
stead of a mix, and the data blocks at
the switch point will be corrupted.
Preserving the data structure is im-
portant to prevent unknown effects
from being introduced by equipment
that does not adequately process a
non-contoming datastrecam. When a
switch occurs between two non-
aligned audio block sequences, hoth
the our point of the old audio block

64
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mute the audio stream when a non-
conforming block structure is re-
ceived 5o as not to introduce digital
pops or clicks into the signal path.
The response to a discontinuity,
however, may vary greatly berween
products.

transmitter all within the SD video
signal. Processing the audio, if re-
quired, can be accomplished within
the master control switcher by de-
embedding and re-embedding the
AES-3 data. This also provides for
split video and audio effects as well
as final level control and the ability
to choose left- or right-only channels
as required.

Switching between video streams
with embedded audio, however, also
has problems. It is impossible to pre-
vent audio block sequence corruption
at the switch point without de-embed-
ding the audio and processing it sep-
aratelv. Providing on-air routing is
not required, implementing embed-
ded audio can save the cost of audio

Ewsfng Analog
Existing Existing Audhg Destnabons
Analog Audio = Analog *
Sources Il Audio Router
.ﬂ-nah:q
o AEE-3
Cormersion
AES-3 Digital Audic
AES-3 e AES-] Daslinations
Audin s Synchronoas _ b
SaLncns fudin Routar
X |
Auda
B0 Video Only Audio Cmly |
] Embedders Sources Nficlee with
Embedoas
Ao 16
SDi Video I—.. Dkt Tranamisson
Sources SDI Video At 9t
With Embedded|™ | Router - c :ﬁ%’l —
Audio 501 Videa — & ull
Qnly

Figure 2. Hybrid facility showing combination of analog, AES-3 and embedded

audio formats.

Emhbedded audio

There are many cases when using
embedded audio should be consid-
ered. These include routing audio
and video over long distances, where
up to 16 channels of audio (eight
AES-3 streams) can be accommodat-
ed within the serial digital video
signal, or when many pieces of equip-
ment can accept or produce embed-
ded audio. This can provide a cost
saving in ancillary equipment for
routing and converting audio sepa-
rately from video. For instance, com-
mercials plaved from media file serv-
ers can often be output with audio
embedded in the video. This can be
routed through a video router to
master control and then on to the

JUWV\?VQ/Qfgmericanradiohistorv.com

routing and cabling especially in
master control, (See Figure 2.) Em-
bedded audio is usually too costly
and would overly complicate opera-
tions where separate audio and video
processing functions are used, such as
in a studio or production suite,
With careful planning, a facility
can migrate roward a fully digital
facility without large expense and
additional conversion costs, It HDTV
or media file servers are being added,
these often force the issue by deter-
mining where to target the use of
digital. ]

Mike Betts is the semoy partuer of Broadeast
Traiming Partners, Nevada City, CA.
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DTV is an enormous challenge.
Thomcast breaks it down with
simple solutions that address  your

specific needs.

=

We offer the most affordable *
solutions available. Whether your
needs are 10T or Solid State, our
transmitters consistently exceed FCC
specifications at higher power levels than our
competition, and we achieve over 20 kW average
power per |OT HPA with headroom to spare.

Our experience spans over 25 years. In fact, a
Thomcast transmitter was used for the first over-the-air
digital HDTV broadcast in 1992,

Time Tested Technology

.

\\&4 104 Feeding Hills Road, Southwick, MA 01077

, don't have 1 face 1he challenge of DTV alone...We can pey

Our exclusive DAP™ (Digital
Adaptive Precorrection) technology
eliminates the costs and inefficiencies
- of countless hours spent in system
setup and maintenance activities.
Simply put, you get higher quality
with lower operational costs.
We stand behind our two-time
Emmy award winning products with support and edu-

cational programs that are unsurpassed in the industry.

Call us today and we'll show you that when it
comes to your transition to digital . . . you don’t have

to face DTV alone.

"We invite you to join the Thomcast family.
Our people have the knowledge and care . . .
which truly makes the difference.”

Richard E. Fiore, Jr.

Vice President, Sales
Thomcast Communications Inc.

Circle {130) on Free Info Card

(888) 872-8505 + www.THOMCASTcom.com
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BY JAY S. MARTIN

Today some 82 percent of American
households have access to st least
one digital television signal. Three years
ago no home in America had access
to this technology. The digital age has
truly revolutionized television broad-
casting, bringing about the most sig-
nificant change since the advent of
color television some 495 years ago.

The antennas that transmit this digital
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bitstrearm have experienced a similar
magnitude of change.

Until late in 1997, analog was still the primary means of television
transmission. As a result, the transmission system, including the
antenna, could be optimized at those specific frequencies where the
majority of energy was present; picture, color carrier and aural
carrier. These frequencies represent only a small portion of the full
6MHz bandwidth used by the station. Today, digital broadcasting
requires that the full 6MHz bandwidth of the television channel have
a linear response throughout the transmission system with minimal
VSWR and group delay {transmission system includes transmitter, RF
system, transmission line antenna and any associated interconnects).
With digital, more bandwidth means more data transmission capability,
a key issue in today’s information age.

. i i 67
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Is there additional

capacity on the
existing structure?

Do you plan on
reverting back
to NTSC for DTV
broadcasting?

Yes

Is NTSC antenna
digital compatible No

and less than
10 years old? >

Yes

Do you have an
adjacent channel
allocation?

No Vertical real estate
company of master
antenna system

s 4

Side Mount DTV-High Power

Yesl

4

Side Mount DTV-Low Power

Can antenna be designed to No
transmit both signals with
minimal increase in load?

* Stacked Array-New DTV
under existing NTSC

Yes

Dual channel pylon antenna

Top-Meunt NTSC
Side mount full power DTV

* Stacked Array-Top mount

NTSC and DTV pylon or panel

Broadband pane! for both NTSC

and DTV-top or side mount

Top mount NTSC-
Side mount low power DTV

* Stacked Array-Mount new
DTV under existing NTSC

Side mount Low power OTV

Side mount Full power DTV

*Stacked Arrays will require removal of tower sections or increase in FAA clearance.

The broadcaster must go through a series of steps to determine what options are available for the implementation of DTV

service.

Fhere are a number of hurdles that
must be overcome to ensure success-
ful implementation of DTV, In addi-
tion to tower capacity and the cost of
conversion to DTV, the modulation
war, 8VSE vs. COFDM, must be
resolved. Whatever the outcome of
the latter bartle, modulation scheme
will not change antenna svstem de-
sign. Antenna svstems designed to-
day tor digital broadcasting using
SVSB modulation will require no
maoditication should COFDIM or both
modulavion standards be adopred.
Also, there are no tirm business mod-
¢ls in place roday char will allow che
broadeaster to immediately profit
trom digital transmission. This issue
mav be selt-reselving in char new
means tfor the transmission of data
are always being sought. The medi-
um capable ot transmitting the great-
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est data rate in the most ecconomical
manner will be the dominant medi-
um: this mav be the future of terrestri-
al breadcasting,

When designing an antenna svstem,
several criteria must be considered.
First, svstem hinearity {otherwise
known as output response or trequency

must be such that this response is
maximized. Svstem non-lincarity can
result in gain variations across the
channel in excess of 10dB. This vari-
ation in gam will result in an in-
creased bie error rate. Although the
receiver mav be able to compensate
for this, it will result m a reduced

The adjacent-channel antenna

has its pros and cons.

response) across the tull 6 MHz channel
must be opumized. This is cthe gain
and phase response vs. frequency
across the channel. Whether the an-
tenna s a top mount, a side mount, a
pylon or a panel antenna the lincarity

wwW americanradiohistorv com

carrier-to-naise ratio and a total loss
ot coverage in the tringe areas. The
goal should alwavs be to minimize
amplitude and phase distortion in the
transnussion svsteny while saving the
equalizer headroom in che receiver to
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correct for propagation path defects.
Specific causes for this gain variation
poor output response} will be exam-
ned turther.

Directly related to the ourput re-
sponse ot an antenna is the beam
sway. Beam swayv is the term used tor
the variation in beam tilt across a
given channel. End-ted antennas have
an inherent tendency to have a beam
sway in excess of 0.5 degrees depend-
ing on the antenna gain and “phase
taper” from slot to slot. The resulting
beam tile is higher than desired at the
lower edge of the band and lower
than desired at the upper edge ot the

band. This is due to the tact that
pylon antennas are typically designed
tor a slot spacing ot approximarely
one lambda at the center of the chan-
nel. As this spacing varies, a cumula-
tive phase taper will result from slot
to slot, creating a variation m beam
tile. At Channel 41 tor example, the
wavelength is 18.59 inches. It the
radiating clements (slots) in the an-
tenna are spaced at one wavelength
in the center of the channel (360
degrees, or 0 degrees berween ele-
ments), at the fower end a 1.7-degree
phase taper will result (spacing of the
clements is 358.3 degrees versus 360).

WRC, Washington, DC, chose to stack its NTSC antenna at 587 feet and its digital
antenna at 637 feet. Shown are the antennas being raised into position.
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The opposite phase taper will occur
at the upper end of the channel. The
result, abour 3.4 degrees total phase
taper between each laver ot the an-
tenna, This i1s a cumulative taper in
that between slots one and two, the
phase taper i1s 3.4 degrees; berween
slots one and three. it is 6.8 degrees
and so on. The higher the antenna
gain (more elements or slots, the
narrower the main beam and the
more significant the resulting beam
sway. Also, the associated group de-
lav variation across the channel can
approach 20nsec. from the end-fed
antenna alone. The only way to toral-
ly eliminate beam swav is to center
teed the antenna with equal slot char-
acteristics above and below the teed
point. Each halt ot the antenna will
have equal and opposite beam sway,
thus having a total cancellation et-
tect. This results in an elevation pat-
tern main beam that is extremely
stable. Beam swav is one of the most
sigmticant contributors to gain vari-
ation across a given channel. Also,
bv center feeding the antenna, the
group delay can be reduced to less
than 10nsec.

Another c¢ritical parameter in the
design of a pvlon antenna is the
antenna “illumination.” lllumination
reters to the phase and amplitude
distribution to each slot of the anten-
na. The phase distribution is varied
in part by changing the slot spacing
trom layer to laver. The amphrude
distribution is varied in part by chang-
ing the coupler diameter within the
antenna. To ger the optimum fre-
quency response out of a DTV anten-
na, a tapered illuminaton should be
used with the power distributed at
higher levels near the center or feed
point of the antenna and reducing as
vou approach the end slots. A tapered
illumination will vield a very stable
elevation pattern throughout the null
structure. The tapered illumination
combined with a true center feed will
generate a superior frequency response
across the full channel in both the
main beam and throughout the view-
ing area.

The DTV allocanon table has 33°
adjacent channel allocations, 195 N+ |
and 162 N-1. N+ 1 refers to an alloca-
tion where the DTV is the NTSC
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Broadcast Engineering


www.americanradiohistory.com

ELEVATION PATTERN
30 SLOT, END-FED ANTENNA
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Degrees Below Horizontal

Lower Band Edge

T NTSCand IMW DTV (max-

[ imized) could operate out of a
E common antenna because of
the power handling. Also, it
there is a problem with the
antenna the associated
transmission line run, both
the NTSC and DTV services
would be off the air. For those

5.0 ’

or

4.0

30

stations with the adjacent

AdB

channel allocation and sufti-
2.0 CICNT TOWET Capacity, a unigue
solution would be two adja
cent channel antennas co-lo-
10

= — tor primary NTSC service and
0.0 backup DTV service and rlhe
10.0 sccond antenna would be for
primary DTV service and
backup NTSC service. Should

cated. One antenna would e

50 60 70 80 SO

Figure 1. End-fed elevation pattern showing beam sway and resulting frequency response.

transmis-
sion line run fail, the backup

cither antenna or

ELEVATION PATTERN ] system tor both selrviCcs is 1N
place. This method ot redun-
30 SLOT, CENTER-FED ANTENNA dancy has been used by KSTR

10 5.0 49/DT48 of Irving, TX.

0.8
A panel alternative

g8 el An alternative to the pylon
- 0.7 antennaas the broadband pan-
T 06 30 cl. This is the tvpe of antenna
.E 05 % that the majority of the inter-
T.; : Lower Band Edge < | natonal broadcasters are ac-
x 04 2.0 customed to using. Interna-
03 tional markers have embraced
0.2 Upper Band Edge 10 this rcclmtl)lngy with success
’ | because of the need ftor co-
0.1 location within a major met-
00 0.0 ropolitan area and the lower
g e 20 38 '4an sg 20 70 B0 90 108 ransmitter power levels used.
| Degrees Below Horizontal In the L_iumcstu: marker, smgle
(o rransmuitter power levels can

Figure 2. Center-fed elevation pattern with tapered illumination (G type) and resulting

frequency response.

channel plus one (ex: 17NTSC/
18DTV). These allocations otfer a
unigue opportunity and challenge to
the broadeasier. It tower loading is an
issue, there is the possibility of trans-
mitting both the NTSC and D1V
signals trom a common antenna.
However, untl recently combiner
rechnology was only available tor
the N-1T applicanons. This is no long-
er the case.

As with all possible contigurations,
the adjacent channel antenna has s
pros and cons. On the plus side is the
load placed on the tower. In many
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exceed SOKW average and
multiple frequency installa-
tons can have combined transmirtter
power levels in excess of 100kW

cases, borh services can go on the
tower with little or no tower moditi-
cation. Also, when an adjacent chan-  average. The same technology thar
nel anrenna s installed, an immedi-
ate improvement to NTSC service
should be realized. With the adjacent
channel antenna, the elevation and

was acceptable tor Europe is not
acceptable for the US, Major design
changes in panel antennas and the
assaciated power division/teed sys-
azimuth patterns are nearly identical  tem have allowed this technology o
tor both channels. This will ensure
that a uniform signal is received
throughout the viewing arca over
both channels. On the downside, there
are power limurations 1o the adjacent
channel antenna. With current tech-
nology 11 s unhikely that a SNW

extend to the domestic market, cven
at the power levels above.

As mentioned earlier, the same is-
sues that are considered tor pylon
type antennas must also be consid-
ered in the design ot a panel antenna.
The primary advantage of panel an-

July 2000
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tenna designs is the fact that multiple
channels can operate in a common
system allowing for a common mas-
ter-antenna system shared by multi-
ple broadcasters. Also, with a branch
feed system the beam sway is mini-
mized due to the fact that the path
from the antenna input to the individ-
ual panel is nearly identical for all
panels. There is no cumulative phase
taper as with a pylon antenna and the
relative phase to each layer in eleva-
tion remains constant as frequency
changes keeping the beam sway at a
minimum. Custom azimuth and ele-
vation patterns can be generated with
the panel antenna by changing the
number of panels in elevation, orien-
tation of panels, number of panels
around the structure and the phase
and amplitude feed to each panel.
Custom patterns have been generated
in both elevation and azimuth for
both the World Trade Center and the
Empire State Building in New York
City.

When designing an antenna system,
the feed to the antenna cannot be
neglected, as this is part of the “sys-
temresponse” equation, As mentioned
earlier, this response must be linear in
that all components in the transmis-
sion path must be optimized across
the full channel or channels of opera-
tion. To get the desired response, the
feed should be coaxial transmission
line vs. waveguide unless power han-
dling prohibits the use of coaxial line.
To minimize this as an issue, trans-
mission line has been designed to
handle the high power levels of even
the largest master antenna systems.
This is a proprietary product known
as EHT Line. Although waveguide is
a more efficient means of getting a
signal from the transmitter to the
antenna, the group delay added to the
system by such a run must be com-
pensated for at the transmitter. Coax-
ial transmission line does not have
the group delay associated with it (in
addition to having a fraction of the
wind-area of comparable waveguide).

When choosing the method of DTV
implementarion, consideration should
be given to the channel of operation
after the transition period; post 2006.
Many VHF broadcasters have been
allocated an UHF digital channel at

IMW effective radiated power or
ERP (1573 of all DTV allocations are
UHF), Based on the current FCC
ruling, VHF broadcasters have the
option of going back to their VHF
channel for digital broadcasting after
2006 (post 2006 all broadcasters will
reside within the core spectrum of
Channels 2-51 with Channels 52-69

and less than 10 vears old? If the
answer to both of these questions is
ves, than a side-mounted aluminum
DTV antenna for the interim period
may be the best and most economical
option. If plans are to go back to the
NTSC frequency and the antenna is
old or non-digital compliant (end-
fed, simple illumination), a stacked

Antenna systems

designed today will require

no modification
should COFDM be adopted.

being returned to the FCC for auc-
tioning). For the VHF broadcaster,
the transition to DTV at the high
power levels will be very costly. The
VHF broadcaster has typically been
accustomed to a utility bill of less
than $5000 per month, whereas trans-
mitting at 1MW average ERP in the
UHF band can generate a utility bill
in excess of $25,000 per month. This,
in addition to propagation character-
istics, is encouraging many VHF
broadcasters to consider moving back
to VHF for DTV broadcasting after
2006. Many high-band VHF broad-
casters such as KCTS-9/DT41 of Se-
attle have chosen a stacked antenna
system to allow them this flexibility
in the future. Both factors may also
encourage those same broadcasters
to go on the air with DTV service
today at lower power levels. Before
going on the air at low power levels,
broadcasters should confirm with
their consultant that their authorized
contours would remain protected from
other channels by the FCC,

Both pylon and panel antennas offer
many options including top mount-
ing, side mounting, stacking and ad-
jacent channel antennas. Choosing
which way to go is not simple. Nor-
mally, the top mount position is taken
up by the primary NTSC service. If
this is the case and plans are to go
back to the NTSC channel for DTV
broadcasting in the future; is the
NTSC antenna digital compatible

July 2000
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antenna may be the best option in
which the DTV and NTSC service
are top mounted. This option offers
the highest centerline of radiation for
both services while allowing both
antennas to radiate in an obstruction
free environment.

If the NTSC antenna is relatively
new, the option exists to stack this
antenna above a DTV pylon or broad-
band panel antenna. This would re-
quire additional aperture, which could
be obtained through the removal of
tower sections or an additional height
clearance from the FCC.

In the first two years of the transi-
tion to digital television approxi-
mately 115 stations made the transi-
tion. The vast majority of these early
adopters were in the top 30 markets
and in many cases the DTV as well as
a new NTSC antenna were installed
simultaneously in a stacked antenna
system. In the remaining three years,
over 1500 stations need to make this
transition. To date, there are over
1300 stations that have not ordered
equipment for their facilities. Although
the next deadline for the commercial
broadcaster is May 1, 2002 — May
1, 2003 for the non-commercial
broadcaster, waiting will not solve
the problem. Plans should be well
under way.

Jay S. Martin is director of marketing for
Dielectric Communications.
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ATSC 10T/

Thomson TH in ‘he Comark 10X nsmitter at
isville. The six used can output each fo
power of approximately 330kW. Photo ¢ esy of Thg
Electroniques.
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major controversy exists among American TV
broadcasters and regulatory bodies.

A tew years ago, the FCC chose the ATSC system
based on 8VSB modulation. Some people in the
industry are questioning thar choice, claiming that
the European system, DVB-T (COFDM modulation),
offers real advantages, such as easier reception
inside buildings or by mobile devices.

Rather that offering a solution to the controversy,
this article discusses the performance ot tubes and
cavities for the rwo different tvpes ot modulation.
Use of the TH 770 10T for both 8VSB and COFDM
operation is examined. The TH 770 10T from
Thomson Tubes Electroniques (TTE) is already
used bv several manufacturers tor their analog and
digital transmitters. In analog transmission, it offers
output power of 63k W for the picture (peak sync) and
6.3kW aural in combined amptlification mode.

8VSB performance

The TH 770 is also use. as the final stage in 25k'W
8VSB transmitters. In an attempt to improve pertor-
mance, we acquired a modulator/corrector from
Thomecast. This device supplies an ATSC signal on
any UHF channel, starting from a real baseband bit
stream, or a pseudo random hitstream generator.

The output signal is sempled atter the tinal stage
and compared to the ourput signal of the modulator.
The transter curve can be extracted from this measure-
ment, for both phase ard amplitude. The corrector
then applies to the modulator signai a pre-distortion
which is reciprocal to the calculated distortion ot

Juty 2000 Broadcast Engineering 73
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TRACE ﬂa Cht Spectrund

Barker 705 720 000 HZz

Center:

701 187 SO0 Hz

3;83 Porer:t -7.476 dBn

706 NHz

ner:

Figure 4. Lelt shoulder of the COFDM signal at 15kW (avg).

the cascaded amplifiers. The convo-
luton of this pre-distortion and the
amphitices” distornon should rheorer
wollv provide a perfect signal 1o the
antenna. Spectrum analvsis 1s used to

Figure 1. Spectrum analyzer and power
meter showing the resulits of 8VSB modu-
lation through a TH770/TH18770 system
at 30kW (avg.) output power,
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TRACE R:
-29.3t4 dbn A Mark

dBn
Loanag

=75 pouer: -1

Span: 8 MHz Center:

TRACE R:n Chl Spectrun

Mar ker

_h1 Spectrur
er

705 720 900 Hr -29.314 dBu

478 aBrt
706 MHZ

Power: -7.421 dBm

pan: 10 HHz Center:

assess qualin

Best resules are reached by linitng
the range of correction well below the
peak power level. High power values
are scarce and have onl very
limited cffect on intermodulation.
This means that tubes should nor be
ranked in terms of peak power capa-
biliry, bur rather according to average
power output.

These results are clearly summarized
m fagure 10 which shows both the
power meter and rhe spectrum analvzer.,
In addinion, rthe shoulder levels were
measured with a vecror signal analvy
er, by integrating the power spectral
density over a 3NMHz band in che
middle of the channel, and over SO0KH 2
along the edaes of the channel. We used
a tlat top mput window to ensure
amplitade accuracy. The shoulders are
shown in Figures 2 and 3.

At an average power ot 30kW, che
lete shoulder = level i the nuddle
HOAB = lefr side level; i.e.. lett shoul

der [2.478dB = 10dB + 38.113dB
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706 HHz

Figure 5. Right shoulder of the COFDM signal at 15kW (avg).

35.6dB. The 10dB factor compen
sates tor the integracon width ot
SMElz in band, 300kHz our ot band.
Also at 30kW average power, the
right shoulder = —=12.478dB — 10dB +
57.803dB = 35.3dL.

GCOFDM performance
The modulator can also ourpur a
COFDAN signal, at 7- or 8NMHz band
width, with 8000 carriers 64QANI
modulated. We repeared the previous
experiment, under the same operating
conditions, and with the same channel
30 (706 ME1z central trequencey in Eo
rope), changing onlv the modularion
scheme., We artained average power
of 15LW, with slightly berter inter-
modulation (36.2dB on the lefr shoul
derand 36.4dB on the righr shoulder;
se¢ Figures 4 and 3}, This significant
ditterence in average power is due to
the difference in peak factor: 7dB for
SVSB versus THdB tor COFDM.
s for the 8VSB rests, we tound that
optimum results were obtaimmed
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not attempting to correct the transter
zurve up to the peak power, Under the
same conditions, with comparable
intermodulation, the TH 770 10T
offers twice as much average power
with 8VSB as with COFDM (8000/
64QAM). These good results were
achieved using a clever setup.

Test setup

In the output circuit, saturation plavs
a role in determining performance,
whether in terms of voltage saturation
(i.e. the slower clectrons thy back in

the interaction gap) or current satura-
tion (e, the peak current is not limited
by space charge, but by the Richard-
son-Dushman law). Increasing the high
voltage has an ettect on both (even on
current saturation which does not oc-
cur unitormly over the cathode). All of
our measurements used only 34kV ot
beam voltage. The correct load im-
pedance must be chosen to prevent
voltage saturation, The 521 band-
width of the final amplitier stage is a
good indicator for the correct setting,

Figure 6 shows the output bandwidth
tor an NTSC ana-

s M) log TV channel
695 700 705 7o 715 720
8.00E +00 ; (8.8MHz 1dB be-
7 002200 L) low Flw peak). It
[ was imcreased to
6.00E-00 10.5MHz, 1dB
& 500E+00 Poad 4 | below peak by
k-l B
= A changing the cou-
5 4
@ ling between the
3.00E+00 1 pimg o
twooutputcavities,
200800 T A patented system
100Ee00 }4 L | N ‘ | | onthe TH 18770
000E+00 L1 , b cavity ensures that

the bandwidth re-

Figure 6. Standard NTSC forward gain (521) shows a bandwidth

of 8.8MHz 1dB below peak (dotted line).

mains the same
no matter what

Frequency (Mhz) channel s used.
695 700 705 710 715 720 . .

0.00E+00 : ; Input circuit:
00E00 Lo || | L1 The spectrum of
P, | rlu‘cnrrccr.cdSVSB
R signalt is wider than

& _ the non-corrected
= poom | - 6MEz signal. In
B 2506401 i | other words, the
-3.00E+01 G T correction signal
350E+01 has spectral com-
o |51 51 51 18 G L | | ponents outside the
asoesor L | | interval (fe= INTHz:

Figure 7. Reflected (S11) bandwidth used for NTSC.

I te + 3MNHZ). These

components must

685 690 695 700 705
Q.00E+00

Frequency (MH2)
710 718 720 725

not be retlected by
the [OT input cir-

-2.00E+00

cuit. Figure 7shows
the reflected (11

-4 00E+00 4= -+ - =

-6.00E+00Q . a 4 .

bandwidth  tor
1 | NTSC. It has been
expanded using a

S11(dB)

‘8.00E+00 g

{1]] double slug tuner as

shown in Figure 8.
Driver: Correc-

-1.00E+01

-1.20E+01

. RN
“1.40E+01 ] ] | |

ton is not meant
for the finat high

power amphifier
—

Figure 8. Expanded S11 bandwidth used for 8VSB or COFDM
obtained through the use of a double slug tuner.

stage only, but tor
the whole cascade
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of amplifiers. For all ot our experi-
ments, we used a slightly oversized
bipolar solid-state preamplitier from
ltelco, rated at 800OW (analog, service),

Video response: Flat video response is
needed for satistactory intermodulation
levels, This also applies o DTV, even
though the term video response does not
seem appropriate for digital modulation.

We found that optimum
resuits were obtained
by not attempting
to correct the
transfer curve up to
the peak powen

All resonances under 8MHz in the
circuit formed by the cavity, the tube,
the cables and the supplies have to be
removed. For these applications, the
TH 18770 has clear advantages. First,
a capacitive short circuit for frequen-
cies under 10N Hz has been installed
close to the tube, between the cathode
and the grid, Secondly, both cathode
and grid are connected to ground by a
high-value capacitor, which is also
useid as a blocking capacitor for the
beam voltage. This type of lavout
facititates a flat video response.
Based on our tindings, several conclu-
sions can be drawn: Fiest, COFDM is a
more difficult signal to amplity than
8VSB. At a given average output power,
a COFDMT svstem requires twice as many
tubes. Because 1OTs and Diacrodes are
used tor high-power applications, our
experiments on the TH 770 1OT could
well apply in general, Second, peak
power is detinitely not the sole tactor in
component choice. Many other factors
must be considered, such as the tube’s
video response, inputand output band-
width and intrinsic lineariny, [n the final
analvsis, onlv comprehensive measure-
mients such as those deseribed here can
provide an understanding of power
component performance. [ |

Michel Langlots is RSD manager, Digital

U TV Products, Thomson Tuhes
Electroniques. France.
Broadcast Engineering 75


www.americanradiohistory.com

nialo facilitizs g ©

digital television (DTV) channel

has a lot of raw capacity, The FCC
requires one free video signal of NTSC
quality or better, which amounts to
only about 20 percent of the potential
payload. The rest can be used to
provide any lawtul service the licens-
ee chooses, including the transport ot
data tor pay -- sometimes called data-
casting when carried over broadcast
facilities. A particularly promising
subcategory of datacasting is teh use
ot excess DTV capacity to provide
access to the Internet.
A DTV channel carries 19.4 million
bits of data per second. A single
NTSC-grade video signal occupies
only about 18 percent of that capac-
ity, about 3.5Mb/s, so a DTV channel
can be used to carry about five NTSC-
quality video subchannels. Alternative-
ly, it can carry one high-definition video
service, which needs a lot more data, or
it can carry the FCC’s minimum of one
NTSC-grade video service and use the
almost 16Mb/s left over for other ser-
vices. That 16 Mb/s is enough to down-
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load an entire edition of a local news-
paper 10 less than two seconds.

The FCC treats anything on a TV
channel other than a trec video signal
as “ancillary service.™ The licensee
may charge for ancillary services.

Special cases:

1. The FCC requires a DTV station
to carry at least one free video signal
at NTSC resolution or better on or
atter these dates:

* All major-nerwork-attiliated stations
in the top 30 markets now;

* All remaining commercial stations
by May 1, 2002; and

* All non-commercial stations by
Mav 1, 2003.

This free video service must air
during the same time periods as the
licensee’s analog signal, although the
programming need not be the same
as on the analog channel.

2. After the applicable date listed
above, a DTV station that carrics its
one free video signal can use the rest
of its capacity for ancillary services.
Before the applicable date, the sta-
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tion can carry ancillary services re-
gardless of other programming.

3. If the only signal the station
carries 1s high-definition video, then
that signal must be free, and there 1s
no ancillary service.

4. If a station transmits more than
one tree video signal, all are subject
to FCC broadcast regulation and none
of them is ancillary.

5. Pay video services are ancillary
and can only he provided in addition
to the required free service.

In practice, any lawful service can
be offered via DTV on an ancillary
basis. Ancillary services may, but
need not, relate to the video program
then being broadcast. The FCC’s ¢x-
amples of ancillary services include
sports information, computer software,
telephone directories, stock market
updates, interactive educational and
other services, data transmission of
anv kind, and even audio materials.
Mobile wireless services such as paging
also qualifty as ancillary.

Ancillary service i1s not subject to
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broadceast regulation, But it an ancil-
lary service is analogous to some
other FCC-regulated service, then it
is subject to the same regulations as
that other service. For example, a
DTV licensec that offers paging as an
ancillary service would be subject to
the FCC paging rules,

Delivering ancillary services via DTV
requiresappropriate equipmentat both
ends of the communication. The broad-
caster needs equipment to acquire the
ancillary data and merge it into the
MPLEG bitstream for transmission,
Fach end user needs circuitry to re-
ceive, seleet and demodulate the chan-
nel, plus the means to separate out and
use the ancillary data, Analvsts expect
future DTV receivers and set-top con-
verters to have data ports that will
simplify these functions.

Common carrier issues

Providers of data transport are gen-
erally considered to be providing
teleccommunications services. Some
telecommunications providers are
deemed to be “common carriers,” a
status that imposes special legal re-
sponsibilitics. A common carrier must
provide service to all that request it
(up to the limit of capacity), may not
discriminate unreasonably among
customers, and is subject to com-
plaint proceedings at the FCC. A non-
COMMON Carricr, 1n contrast, is free to
negotiate any terms with any custom-
ers it pleases. Most DTV stations will
probably prefer to avoid common
Carrier status,

A DTV station that carries data on
an ancillary basis risks being treated
as a common carrier it it meets all of
these conditions:

e [t offers service for a fee;

e [t transmits information ot the
user’s choosing;

e [t transmits and receives the user’s
information without change;

e [t transmits between or among
points specified by the user; and,

* It ofters service directly to the
public,

A licensee engaged in datacasting is
likely to meet the tirst four tests
above. In that case, its common car-
rier status witl turn on the fifth test,
whether it provides service to the
public. The licensee can minimize

the likelihood of being considered a
common carricr if it sells services to
other companies, rather than directly
to consumers; it it markets its services
in trade publications, rather than
consumer mediag and if it sells ser-
vice under contracts that run at least
a vear, rather than monthly.

Fees

A DTV licensee that provides ancil-
fary datacasting services is potentially
subject to several fees levied by the FCCL

DTV ancillary fee: DTV ancillary
services may compete with more tra-
ditional radio-based services, some
of which must buy spectrum at auc-
tion. Congress feared that DTV free
spectrum would give it an unfair
competitive advantage, and so au-
thorized the FCC to impose a special
DTV ancillary fee to help level the
playving tield. The FCC set that fee at
3 percent of DTV revenues received
from transmitting other entities” data.
Licensees are required to tite a return
and make payment cach Dee. 1 for the
vear ending on the previous Sept. 30.

Universal Service Fund and TRS
feess A DTV licensee that derives
revenue from data transport may be
subject to two additional fees, each
calculated as a percentage of rtele-
communications revenues. One is the
Universal Service Fund fee, which

16Mb/s is enough
to download an entire
local newspaper
in less than two
seconds.

subsidizes service in high cost areas
and to low income consumers, schools,
libraries, and certain health care pro-
viders, Presently at about tive per-
cent, it tluctuates quarterly., The oth-
er is the Telecommunications Relay
Service fee, which supports special
telephone services for hearing- and
speech-impaired users. Adjusted an-
nuatly, it has always been a small
fraction of one percent. Both fees are
subject to exemptions and have com-
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plex rules for calculating the base
amounts on which the percentages
are levied. How these rules will apply
in the DTV context is not yet fully clear.
In addition, a DTV licensee will
uleimately pay a “regulatory fee™ to
the FCC. Today the regulatory tee
imposed on its associated NTSC
facility covers the station, but the
FCC will doubtless impaose a separate
fee on DTV stations once licensees
have relinquished their analog fre-
quencies. So far there is no indication
the fee will depend on whether the
station offers ancillary services.

Internet access

One potential business tor DTV
ancillary services is the provision ot
Internet acecess: hooking up homes
and businesses to the Internet,

Today most residential and small-
business users reach the Internet by
dialing over an ordinary telephone line
to an Internet service provider (ISP,
which connects the user to the Internet
backbone. Besides providing the all-
important connection, most 1SPs also
supply end-user software, display a
“portal screen”™ that links to popular
sites, provide storage for the user’s
webpages, and ofter technical support
as needed. Most ISPs also store, or
“cache,™ popular sites for faster access
by customers. Some offer additional
Internet-related services such as webpage
design and e-commercee support.

An ordinary wlephone line provides
only relatively slow Internet service.
Given a choice, users generally preter
broadband {high-speed) access. A broad-
band comnection fills up the screen
more quickly, downloads large files
taster, and can play video and high-
quality audio in real time. Two main
forms of broadband access are present-
[y available. The first, digital subscrib-
er line (DSL), is a high-speed service
that runs over ordinary telephone lines,
It is available only to certain subscrib-
ers, most of them in densely populated
areas, The second option is cable mo-
dems. They are also limited to certain
arcas, and leave many businesses un-
served. In addition, many cable compa-
nies require the customer to subscribe to
a cable-affiliated ISP that may not
provide the full range of Internet servic-
es, Other emerging broadband options

77

Broadcast Engineering


www.americanradiohistory.com

include microwave radio and unlicensed
“spread spectrum™ radio, but these are
not yet widely available. Internet deliv-
ery by satetlite also may become teasi-
ble in the near future.

DTV is an alternative means of
delivering broadband Internet ser-
vice. Unlike DSL and cable, which
require specific physical connections,
DTV Internet is available to custom-
ers anvwhere in the DTV station’s
coverage area.

A DTV station’s ancillary capacity is
the equivalent of almost 300 conven-
tional telephone lines (at 56kb/s), or
abour 10 DSL lines, However, all users
must share this capaciry. If 300 custom-

Ancillary service is not
subject to broadcast
regulation.

ers attempt to download at the same
instant, each will receive data only at
phone-line speeds. In practice, though,
this limitation is less severe than it may
scem. Only users who are transferring
data ar a given moment impinge on the
capacity available to others. Custom-
ers who are reading the screen, printing
data, or typing commands have no
effect on others’ download speeds. Nev-
ertheless, the average speed available
to each customer will tend to drop as
More customers sign on,

Uplink required: Interner service is
nwo-way. A downlink connection deliv-
ers Internet material to the user, while a
return uplink channel communicates
the user’s keypresses, mouse clicks and
outgoing messages back to the ISP
DTV c¢an provide only a downlink,
although at high speed. Fortunartely,
most users need only a low-speed up-
link channel. An ordinary telephone
connection usually suffices for the up-
link unless the customer is one of those
few who must transter large amounts of
data. Another uplink option is the wire-
less 218-219MHz service tormerly
called the Interactive Video and Darta
Service (IVDS), and originally intended
as a return link from viewers to televi-
ston stations. Other radio options may
be available in particular areas.
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Internet roles for a DTV licensee

A DTV licensee interested in pro-
viding Internet access can take either
of two roles.

Carrier only: The licensece can act
solely as a carrier to deliver data
from an ISP to end users. The DTV
licensee would typically contract with
the ISP, which in turn markets the
service to end users as part of an 1SP-
provided package. The DTV licensee
collects a fee for carriage from the
ISP. The service can be priced in the
aggregate, monthly per user, by the
amount of data carried, or by any
other agreed-on formula.

Carrier and ISP: Alternatively, a
DTV licensee can itselt function as an
ISP, In addition to delivering data to
the end user, it would receive the end
user’s uplink signals, interconnect the
end user with the Internet backbone,
and perform the various ISP support
funcrions. Residential end users typi-
cally pay their ISPs a monthly fee in
the $25 to $50 range for broadband
service. In addition, some I1SPs collect
fees from unaffiliated commercial
websites in exchange for prominent
listings on the ISIs portal page.

Common carrier issues: We noted
the disadvantages of common carrier
treatment above. A DTV licensee can
probably avoid being classed as a
common carrier it it acts only as a
carrter, and not also as an ISP The
licensee can then market its service to
ISPs, instead of directly to the public,
and sell service for a minimum period
of one year. A licensee that also wishes
to function as an ISP runs a greater risk
of common carrier treatment, as it
would probably wish to marker direct-
ly to the public and offer service by the
month. The licensee may nonetheless
be able to avoid common carrier sta-
tus by setting up its ISP as a separate
corporation and selling the communi-
cations service to the ISP on a long-
term basis, rather than providing
monthly access service directly to the
public. Caution: The legality of this
approach has not yet been tested.

Equipment for Internet access

Each DTV station offering Internet
access will need equipment capable
of receiving customer-bound data
from the ISP over standard darta lines,
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adding customer address informa-
tion and encryption, and merging the
data into the MPEG-format bitstream
tor DTV transmission. A DTV licens-
ee that also acts as an ISP will need
the servers, storage and transmission
facilities, and other equipment need-
ed to maintain a connection with
Internet backbone facilities.

Each customer will need equipment
(a “DTV modem™) capable of split-
ting off Internet data from the DTV
signal, identifying data addressed to
that customer, decrypting it, and con-
verting it to a form compatible with
the desktop computer. The plug-in
computer cards with DTV tuners avail-
able now may not be able to identify
and deervpr ancillary data correctly,
As noted above, data ports on tuture
DTV receivers and set-top converters
should evenrually simplity connec-
tion for the end user.

Privacy is a special concern in
shared systems, like cable and DTV,
inwhich each user’s equipment mon-
itors all the bitstreams directed to
all users. Such systems require close
attention to addressing, so that each
user's equipment recognizes only
the communications directed to it.
Equally important, all transmis-
sion on the system must be careful-
Iy encrypred to protect each indi-
vidual user from both inadvertent
and intentional interception.

Going forward

The excess capacity available on a
DTV channel makes it possible for the
licensee to otfer a range ot telecommu-
nications services on an ancillary ba-
sis. One especially promising option
is Internet access. The timing is right:
The demand for broadband Interncet
access is outrunning available deliv-
ery systems, such as DSL and cable,
just when DTV stations are going on
the air. Providing a link to the Internet
opens an opportunity tor DTV licens-
ees to broaden their service beyond the
traditional viewing audience to peo-
ple who have forsaken TV screens tor
computers. L

Mitchell Lazarus is an attorney weith Fletcher,
Heald & Hildreth, P1LC. He can be reached
at 703-812-0440, mlazarues@ulien . mit.edu.
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Alliance ,
Digital Master Control

HDTV won't replace all other formats
e anytime soon. That's why the PESA
Louvge” Alliance Master Control Switcher makes
S0 much sense. ;l_,'he Alliance is designed
for; 1) full-time SDTV; 2) full-time HDTV,
Cougentd or 3) mixed SDTV and HDTV broad-
32x32 Matrix casting. Multi-format technology allows
SDTV systems to be upgraded to HDTV,
preserving your investment. The PESA
Alliance aiso supports muilti-channel
capability, so you're ready to handle
any programming strategy.

PESA's lineup of HDTV routers is right
for today's needs. For maximum flexibitity
take a look at the Cougar HD. You
can start as small as 4x4 and expand
to 32x32 with plug-in cards. The
Ocelot HD delivers a 16x8 or 16x16
matrix in only 1RU, making it great
for field or studio use. The LNS-8 HD
LNS-8 HD 8x2 switcher is perfect for monitoring,
b editing, telecine, and automated
8x2 Matrix applications.

Ask about PESA's ali-new HDTV
Corporate Sales Office distribution Amplifiers!

PES ‘ 35 Pinelawn Road Suite 99€
Melville, NY 11747
Systems Tel: 800-328-1008
Fax; 631-845-5023

Copyright©2000. All rights reserved www.pesa.com [ salesinfo@pesa.com
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Switcher
Technologies

Soad t Santasas ety

T 0 B F
hoosing the right routjng
switcher Fabric and control

systemisoneofthe mostimportant
decisions a director of engineering

or chief engineer must make when

| constructing or upgrading a televi-

By prioritizing the station’s needs, evalu- = sionFfacility. This article explores the
ating its current routing system and

deteriming future growth, broadcasters
can choose a reouting systems that

best fits their facility's needs, Shown § ;
here is a Philips Venus-SDV 512x512 available today. and in the near

router controlled by Jupiter software at . « a
USA Networks broadcast center in Los future, to help guidedecision-makers

Angeles. Photo courtesy of Philips.

various technologies and topologies

toward the right choices.
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TCR8 MASTER

MEET THE BEST DIGITAL
AUDIO MULTITRACK
MASTER RECORDER MADE.

360 Svsterns designed the TCRS with one goal in mind

o deliver a Master Recorder that faithfully captures the resulis of vour work
The Diference is in the Details

T provide the level of sonic accuracy that critical projects demand. you
ave 1o sweat the details. TCR's design specities gold XLR connectors. metal
filny resistors. no capacitors in the audio path. and
4 patented low-noise circuit to suppress R hum
and cuble noise. Put all of this on shielded PC
boards with double-regulated power. and the result
is it 24-hit audio recorder of unprecedented qualin

Defining the Master Recorder

ITie TCRS Master Recorder includes the tools
ou’ll need for professional work— solid svnchronization, the right connectors
nd a1 teature-set focused on commercial audio production

l'odav's high-resolution audio formats need a new generation of recorders
hat deliver on the promise of 24-hit audio. By actual measurement. the TCR8
viaster Recorder far exceeds the spees of competitive machines. and actually
pproaches the limit of today's art

Foclav's 24777 studio makes verv real demands on audio equipment.
Which is why 300 Svstems designs for reliability. just as we design for audio
quality. But then. we also hive 30 vears experience huilding equipment for
sund-the-clock professionals,

I'rom original recording to final mixdown. the new TCR& Master Recorder
delivers performance without compromise. Should vou expect anvihing less?

RECORDER

Superior Audio Quality

* Measurable improvement of 20-dB in SNR and dynamic range over
conventional designs

o Bit-for-bit ™ reproduction of 24-hit PCM, Dolby-E and AC-3 recordings

o Record across all tracks, at any sample rate

* Workstatian file interchange with SD-1l and WAV files

* Complete Cut-Copy-Inser-Erase editing features

® The best digital scrub editing on the market

o Time offsets, track slip, varispeed and audio delays

e Up 1o 24-hours of recording time in a single file

Standard Equipment
 DVD-RAM drive for 10 hours of 24-hit audio on low-cost disks
* Internal 968 SCSI hard disk (up 10 50 GB availahle)
¢ 250 MB Zip” drive
* A complete sel of XLRs for analog and AES/EBU
o Rear panel SCSI port for external drives
* Large display for full length file nomes
* Multi-machine synt provides up to 64 tracks
® Flex-Formai™ drive bay for removable
media, such as DYD-RAM (standard),
Magneto Optical or removable hard disks
* (omplete SMPTE time code features:
> Suppori for oll frame rates
> VTR emulotion with P2 control
> Reads LTC or VITC
> Hord lock to Digitol Betacam™ for fight sync during scrub-edits
> Referente 1o Video, AES, Word Clock, or LTC

* 55,995 complete

= -

IMere is u dilference. Click on Wysle 1
for o 20-dBB improvement in your next project.

A5y

The pros know the difference.
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There are two basic topologies in
common use today:

¢ A central equipment pool. Expen-
sive pool resources are allocated as
needed to the various functional ar-
eas in the facility, i.e., on-air broad-
cast, production, news, etc.

e Distributed resources or islands
dedicated to the specific functions.

Real facilities usually have a combi-
nation of the two topologies. Most
systems have evolved through a mix of
factors: market forces, facility history,
individual personalities and corporate
culture. The choice of a new routing
switcher fabric and control system will
also be governed by these factors.

Fabrics and control systems

Routing switchers were basically con-
sidered patch panel replacements. The
control systems were very basic, con-
sisting of simple control panels. Typi-
cally, the most sophisticated feature
was the video/audio split.

Today’s control systems, driven by
user creativity, have evolved into
highly flexible and theretore com-
plex systems.

With the advent of digital video and
the development of common ASICs, the
hardware fabric performance is fairly
uniform among reputable vendors. The
control system is now the dominant
factor that should drive the choice in
choosing a new facility infrastructure.

The most basic topology for routing
switchers is the X/Y matrix, with X
inputs by Y outputs. It is easy to
understand and control. It is ideally
suited for the central equipment pool
topology. Its main disadvantage is
that the price tag grows with the
number of inputs times outputs.

The enormous cost of large X/Y ma-
trices led to the development of control
system algorithms that allow for the
reduction of the number of cross-points
for larger tabrics. The algorithms were
originally developed by the telephone
industry and subsequently modified for
broadcast use. There are three common
techniques, each with its unique set of
advantages and disadvantages. They
are multistage cross-point arrays, path-
tinding or distributed tabric arrays, and

mon implementation is a three-stage
topology. This topology consists of
small X/M input matrix blocks, mod-
erately sized M/N middle or interme-
diate matrix blocks and small N/Y
output matrix blocks.

Multistage topology can vield signif-
icant cost reduction for large fabrics.
There are several three-stage routing
switchers operating today at facilities
such as ZDF in Germany, BT in London
and USA Networks in Los Angeles.

One of the main concerns with three-
stage architecture has to do with block-
ing, or not being able to complete a
required connection through the fab-
ric. For the telephone company, this
was not a big issue — they simply give
vou a busy signal or an all circuits in
use recording. For broadcasters, this is
unacceptable, so sizing and control
algorithms were developed to reduce
the possibility of a block to extremely
low probability. This need not be a
major concern when considering a
multistage tabric topology from an
experienced multistage vendor.

One drawback of multistage topol-
ogy is a slight degradation of perfor-
mance. Fach connection goes through
the underlying X/Y blocks three or
more times. This was a major con-
cern for traditional analog audic and
video fabrics, but is less of a concern
for today’s digital fabrics.

Path-finding fabrics: These are a phys-
ical distribution of small X/Y matri-
ces, interconnected by trunk or tie
lines. This topology can realize enor-
mous cost savings in a facility where
the island topol-

switch fabric. This is particularly
important in today’s transitional mar-
ket, from analog to digital audio and
video, or uncompressed vs. com-
pressed digital audio and video. A
small number of format converters
can be integrated into the fabric and
transparently routed through, based
on source and destination format re-
quirements. Modern control systems
should have this capability.

Just as in the multistage, be sure to
consider purchasing this type of sys-
tem from an experienced vendor.
Another topic that is closely related
to the idea of pathfinding and tie-line
management is the growing require-
ment to provide a seamless control
system for routing switchers located
in separate facilities. In choosing a
control system, it is important to look
for the ability to use standard local
and wide area networking {LAN/
WAN) architectures, including the
Internet, to provide extended control
functionality over long distances or
local control over a LAN.

Time division multiplex {TDM) fab-
rics: While not yet economically feasi-
ble tor full-bandwidth digital video
transport, TDM fabrics are an attrac-
tive option for AES digital audio rout-
ing fabrics and possibly compressed
video. The cost of designing and build-
ing this type of fabric continues to drop
rapidly due to advances in ASIC tech-
nology and high-speed serial trans-
ports on copper and fiber. TDM can be
used to implement a large virtual X/Y
fabric in a central frame or a distribut-

T S cona N/n Input L Middle M/m Output

nant.  While Matrices Matrices Matrices
vielding  the %——Im— UEE“"
greatest savings L I'la1ri:| s :

in hardware, it
is the most com-
plex topology to
control and re-
quires careful
planning betore
deployment.
One unique
benefit of path-
tinding is the
ability to com-
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Figure 1. A three-stage matrix uses an intermediate set of
crosspoints to provide connections from N inputs to M outputs
using fewer crosspoints than an X/Y matrix.
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Pro-Bel’s Eclipse tamily of -
routing switchers is connecting
with more and more broadcasters.
providing them wirh the muscle
they require ro manage their
signal distribution needs in a

changing environment. pro oot

The Eclipse SD senal digital video

switching core with rwo types of

input/output card scts: SD for

standard definition serial digital

1 signals; and HD tor HDTV
signals

- ['he Eclipse AES router provides
é I high densiry and high

pertormance ar a low price. Start

router is specitically designed as a ——y 1 ar 128x128 in 7RU and expand

compact and cost-eftective SDI
house router. Starting at
128x128 in 15RU for dual-BNC

ourputs (or 128x256 it vou nced only one BNC per

output), Echpse can expand in the field, while
in-service, wirhour atfecnng in-use signals. No one

makes it casier; we even supply the expansion cables.

The Eclipse SD/HD uses a 1T4853Gh/s crosspoint

Tl l to 768x2506 1 less than one rack.
With a powertul range of lett /right
channel control capability,

this 1s the perfect mate to maximize performance
ot Eclipse video rowurers.

Wrap Pro-Bel's highly-acclaimed control svstem
around the exact Eclipse configuration ro mecet vour
spees and artach yourselt to a worldwide leader

pro-bel

5 HUB DRIVE - MELVILLE, NY 11747 - PHONE: 631-845-2000 - FAX: 631-845-3867

WWW.CHYRON.COM
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ed fabric using add-drop mux/denux
boxes interconnected by high-speed
serial copper or fiber trunks.

There are always tradeotts that need
to be made, and this option is no
exception, The virtual fabric created
in 2 TDM router is based on unitorm
time slots. Each input or output corre-
sponds to a specific time slot assign-
ment for its sample transport. This
normally implics a synchronous svs-
tem architecture (there are exceptions)
extending bevond the fabric and
throughout the tacility. It the system is
not frequency locked, then the fabric
must perform sample rate conversions,
which inherently modify or distort the
signal. In tacr, the worst case distortion
oceurs for nearly identical input to
output sample rates. Proper digital
audio facility design is akin to system
tming for NTSC or PAL analog video.
Keep in mind that vou will have to do
some sample rate conversion due to
the multiphicity of rates vou will en-
counter, .., 32,441, 48, 96, 192kHz,
vari-speed or when encountering 29.97
vs. 30Hz trame rares,

Switching Dolby E will require a
svnchronous tacility so that switching
oceurs within the time fences defined
by Dolby E, based on video frames.

Make sure vou understand vour
requirements and the vendor offer-
ings betore making a purchase deci-
sion tor virtual or TDM routing fab-
rics. There are products available

It is important to look For
the ability to use
standard LAN/\YAN
architectures, inciuding
the Internet.

which offer a good compromise of
synchronous vs. asynchronous fea-
tures and control svstem tlexibility.

Packet, cell and/or network-based
fabrics: While packet-based switching
has been around quite a while, it has
only recently started to enter the broad-
cast infrastructure. Universal standard-
ization of protocols, the Internet, inex-
pensive computers, and the availabil-
ity of inexpensive networking compo-
nents implementing the physical and
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Figure 2. Path finding topologies can include format conversion within the fab
but require sophisticated control systems.

protocol layvers have mouvated this.
Gagabie Echernet, IEEE-1394, USB
physical lavers and IP and ATM pro-
tocol lavers fit loosely into this arena.

The development of MPEG-2, -4
and -7 video compression and AC-3,
MP3, and Dolby E for audio com-
pression have added a whole new
range of possibilities for distribution
of video, audio and now metadata
within facilities, using the packet-
based tabric or network topologies.
These rechnologies can be verv usetul
tor the distribution of non-real-time vid-
co as files or lower bit-rate, real-time
transport tor lower-quality require-
ments, i.c., desktop monitoring, In-
ternet video streaming, or other imag-
inative applications like remote site
monitoring. Keep in mind that high-
quality, real-time signal transport will
still require tull-bandwidth signal paths.

Web-based control and monitoring
of switching fabrics and distribution
equipment is also starting to show up
on the market. This is an easily
leveraged technology available from
the PC/workstation market, so look
tor it to become commonplace.

A designer of tacility infrastructures
needs to consider these technologies
as viable players in the design. Beware
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of becoming overwhelmed with the
possibilities. Make sure vou understand
the tradeotts in quality and content-
delivery latency betore jumping in.
Asynchronous transfer mode (ATM)
fabric: Depending on the path pa-
rameters, ATM fabrics, while being
cell-based, do have some nice char-
acteristics that can be detined by the
service requester. An ATM cell s
analogous to an 1P packer with a
tixed 33-bvte length, five bytes for the
header and 48 bytes tor the payload.
ATM can guarantee quality of ser-
vice (QOS) bevond the facility walls,
and even internationally. ATM is
independent of the physical laver. It is
a method of transport within the
synchronous digital hierarchy (SDH)
and SONET. This author considers
ATM a step above 1P transport and
belicves vou will see P transported by
ATM not ATM transported over 1D
Theretore, when considering vour net-
worked infrastructure, look at AT M as
a possibility. Look to ATM for inter-
factlity and inter-city transport of lightly
compressed video and audio in the
tuture, using the public networks.
Oprtical fabrics and wavelength di-
vision muldiplexing (WDM): There
have been several demonstrations ot
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When there’s no room for failure,
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choose a Ciprico storage solution.

For over 15 vears, Ciprico has been providing reliable image data storage solutions
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optical switch fabrics in the past two
decades. One would think thae by
now optical interconnect and optical
switching would have replaced broad-
cast facility infrastructure. Why hasn't
this happened? There is one funda-
mental reason: pure cconomics. While
the technology exists, it is still far too
expensive compared to traditional
methods. Electrical/copper interfac
escevenat LASSGhs, are much cheap-
er than their optical counterpares. As
the telecommunications industry
progresses toward low-cost eleceri-
cal/optical conversion, transport and
switching, the television industry will
leverage the technology, Don't hold
vour breath, full-bandwidth video
transport is probably a decade away.

Great debates and hazard
warnings

Beware that the major routing
and control svstem vendors are
ficrce competitors. Some of them
are actively engaged in the propa-
gation of FUD (fear, uncertainty,
and doubt) regarding their compet-
itors” products. This makes vour
job more difficult as vou have to
sort through the FUD. The section
explains what vou may encounter.

Non-reclocked vs. reclocked serial
digital video: In the carly days of serial
digital video distribution, a great de-
bate raged over non-reclocked vs. re-
clocked outputs, Today there are han-
dreds of thousands of installed non-
rectocked signal paths, which operate
without any problems. Non-reclocked
paths work for three reasons:

¢ Good intrinsic signal fidelity in the
fabric.

* The path normally exists from a
processing device that generates a
pristine serial output, to a processing,
device that subsequently de-serializ-
es the signal, generally with a receiv-
er that has good input jitter tolerance
vs. frequency.

s A properly designed serial digial
receiver/de-formatter has a much
wider inputjitter tolerance (1) T) trans-
fer characteristic than an intermedi-
ate reclocker. The reason reclocking
seems to be a good thing is that it does
reduce jiceer. This is normally accom-
plished by restricting the reclockers’
PLL bandwidth. For a receiverfdefor-
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matter, however, one wants to maxi-
mize PLL bandwidth so as to maxi-
mize the receivers” jitter tracking
range with respect to frequency. The
PLL bandwideh of the reclocker placed
in a router output isat best a compro-
mise between conflicting require-
ments. It iy entirely conceivable that
a poor-quality input source could
become erred in the router reclocker,
but be accepted by the subseguent

The PLL bandwidth
of the reclocker placed in
a router output is at best
a compromise between
conflicting requirements.

devices receiver/de-formatter with-
out error due to its wider PLL band-
width, 1.ec beteer 1T, had the reclock-
cr not been present.

A properly designed reclocking de-
vice must, by definition, have two
PLLs and an elastic buffer between the
wide-bandwidth PLL receiver side and
the narrow-bandwidth PLL transmis-
sion side. There are no single chip
ASIC reclocker 1Cs currenthy available
that provide this functionality, cither
for SDTV or HDTV, Therefore, vou
may actually be
better off without
reclocking in
vour routing fab-

ric for point-to-
point and point-
to-multipoint
paths. See
SMPTE  Engi-
neering Guide-
line SNPTE
EG33, for a bet-
terunderstanding
ot this subject.
The  require-
ments for HDTV

fabric design ob-

viate the need for
reclocking when
SDTV s passed
through the
DTV fabric. It
YOU  INSist on
STV reclocking
HDTV

m an chosen.

www.americanradiohistorv.com

»
il

product, vou are going to pay for
something totally unnecessary. The
SDTV non-reclocked multipass per-
formance of todavsy HDTV fabrics
approaches that of the present genera-
tion of SDTV reclocked products.

At this infaney stage of HDTV SDI
deployment, HDTV reclocking
should be a user-selectable option,
This is because some serializers and
receiver/deformateers for HDTV are
poorly implemented. The reclocker
may actually help vou in this case.
Virtually all of the major vendors
ofter reclocking at HDTV rates.

Synchronous AES vs. asvnchronous
AES: The issue of synchronous vs.
asvnchronous AES fabrics is more a
facility theology issue than a compet-
itive vendor issue. There is a consis-
tent lack of understanding of how to
successfully implement digital au-
dio. Digital audio routing is akin to
analog video routing and svstem tim-
ing. If vou don't synchronize vour
digital audio facility properly, vou
get pops, ticks and clicks at switch
points, or all the time it you try to
pass an asvnchronous signal through
a purely synchronous fabric. If vou're
a pragmatist, then vou'll be happy
with full-time sample rate conver-
sion. But if vou're a purist or perfec-
tionist, then vou need to think about

St
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Large routing systems can take considerable rack space. Be
sure to ptan for sufficient rack space and cooling for the system
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the old NTSC or PAL video timing
requirements and do the same for
your digital audio.

Deterministic vs. non-deterministic
control: Deterministic control sys-
tems are those that have a guaranteed
latency or delay between the time
that a command is initiated and the
time that the command is physically
executed. For manual push button
control, deterministic response is not
important because the response of the
control system is usually faster than
human response time. It is most im-
portant when controlling multiple
devices that need to be in synchro-
nism, as is the case with legacy linear
editing systems and perhaps frame-
accurate automation systems.

Most of the modern control systems
are based on Ethernet backbones,
which are inherently non-determinis-
tic. If the amount of traffic is kept low
on the backbone, then there is a
reasonable chance that commands
will arrive within acceptable time
fences. This is why the control system
vendors want the control backbone
isolated from your corporate LAN,
using bridges and routers.

Once you claim Ethernet then you're
also saying non-deterministic. The
vendors can use time stamping and
command queuing (event stacks) to
minimize the effects of non-determin-
ism, but there is always a probability
that a command may not be deliv-
ered when expected.

Real-timevs. non-real-time &
Fullbandwidthvs.compressed
The explosive growth of the Internet
and inexpensive, powerful, PC work-
stations in the past decade is radical-
ly changing the way we do things.
Editing and graphics creation using
workstations and LAN technology is
common, This makes it difficult to
determine how much full-bandwidth
tabric vs. how much compressed,
and/or non-real-time tabric is needed
in a facility. The full-bandwidth fab-
ric is usually quite expensive, while
LLANs, SANs, and VLANs are quite
inexpensive, even for the Gigabit
versions. Today, on one extreme there
are those that predict the complete
disappearance of the traditional full-
bandwidth fabrics in the next five

Broadcast Engineering

vears vs. those who insist that LANs,
etc. just won't fulfill cheir distribution
needs. It is already apparent that the
industry is in transition toward the
use of non-real-time and compressed
material transfer, but at the same
time, size and sales of full-bandwidth
fabrics is acrually increasing. It ap-
pears that full-bandwidth fabrics are
here to stay for the foresecable future.

Making theright choice

Examine your present and future
requirements, based on:

* Existing infrastructure — what are
its limitations and strengths? Build on
what works, change what doesn't.
Can the new control system work with
existing fabrics you may want to keep?

® Future expansion needs — how
long do vou plan to keep the new or
upgraded infrastructure? Ten years is
not unreasonable for the switching
tabric and control system. Plan for
cxpansion capability both in the ac-
tual fabric and the control system.

* Emerging technologies = how can
they be applied to reduce cost or
enhance capability? What are the
market forces driving their emer-
gence? Are they realistic or faddish?

What can you afford?

Prioritize your requirements. You
will most likely need to compromise
some of them based on the available
product ofterings. It is unlikely that
one vendor will meet every one of
your requirements.

Research the available product of-
ferings and the companies behind
them that tit your requirements.

How well does the product fit the
requirements? Utilize the free exper-
tise of the vendor as a solution pro-
vider in claritying the product vs.
requirements match. They may have
acceptable workarounds that vou can
live with, or better ver, a better way
than vours to accomplish what vou
want to do. Let them know what vour
vision is. Usually, they have seen a
much broader range of applications
and solutions than you have. Ob-
serve how well the company works
with you in this process,

Is it likely the vendor will still be
around to support your future expan-
sion needs? How well do they support
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their legacy and current products?
Look at their track record. Actively
investigate several user references.

Does the product comply with in-
dustry standards and regulatory re-
quirements, such as SMPTE, UL,
FCC, and CE? Ask for proof of com-
pliance/performance information if
vou have any doubts. This is impor-
tant, because the end user, not the
vendor, is responsible for compliance
to some of the regulatory standards.

Consider cost of ownership: product
reliability, tacility real estate, power
consumption, warranty and/or main-
tenance contract options, How much
will it cost to expand the system in the
tuture? Be aware of the size break-
points where input distribution and/
or output combiners become neces-
sary. These will greatly affect the cost
of vour system. Brand X may have
the lowest price for today’s need, but
there may be a real shock later when
you want to expand your system,
because ot the added distribution am-
plifier and/or combiner costs.

Document vour requirements so that
your selected vendors can bid on
them. Pick your top two or three
vendors and seek competitive quotes
from each one.

You may need to recycle through the
process for the best fit of your objec-
tives/requirements vs. your budget.

Make your purchase decision with
confidence, knowing vou've done
vour homework.

Making the right choices in vour
facility infrastructure is vital to your
business and personal success. The
worst mistake yvou can make is rushing
into a purchase decision without un-
derstanding what vou really want to
accomplish. Understanding and ap-
plving the available technology choic-
es can seem overwhelming, burt is
manageable and rewarding if the time
is wisely invested. Use whatever re-
sources are available to vou, especial-
ly free resources from vendors vou are
considering purchases from. Once you
have done your homework, you should
be able to make your purchase deci-
sions with confidence. el

Barry Albright is a member of the technical
staff for Philips Broadcast, Media Netwoork-
ing and Control group, Salt Lake City, Utab.
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lee election-mght programming
presents a number of unique
challenges and opportunities tor
broadcasters. No other programming,
except perhaps for the Olvinpics, is
yuire as dara-intensive. Elections
require broadcasters to eftectivelv
communicate a rorrent of numbers
trom local. state, and national voring
districts — mcluding not only the
results as they come in. but projected
exit-poll results trom their own or
outside polling orgamzations. Nei-
ther s the challenge dimimished for o
local station versus a national ner-
work. because the viewers ot local
stations will tvpically expect 10 see
projections and returns reported on a

county-bv-county and citv-by-city ba-

sis, In addition to statewide races and
the results on a national level.

Election night  programming
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Electio
Systems

BY MATTHEW STRAEB

TCPresents an opportuity o ingrease
viewership, particularly if the returns
are reported na compelling manner.
But like the Olvmpics, it is an oppor-
tunity that comes along only once
every couple of years on average -

such that nerworks and stations need
to weigh caretullv the beneties of an
imvestment in special sers and graph-
1cs that will be used tor one night and
then reured. With the costs of conven-
tional sers constantlv on the rise, it 1s
not surprising that a growing number
ot broadcasters in the U.S. and abroad
are turning to virtual sets as a way to
creare visually striking election night
coverage within the contines of a
reasonable budget. Parr of the attr

tion is the abihitv to situate newscast-
ers in a novel, imaginative virtual
environment. Even more importa

virtual sets are being used o help

July 2000

The 2000 elections are yet another op-
portunity for local stations and national
networks to garner increased viewership.
The clear and constant presentation of
poll numbers, candidate information and
results can put you ahead in the ratings
race. Images coutesy Orad.

communicate election statistics more
effectively, turning the numbers into
an integral, eye-catching part ot the
setring,

Real-timeupdates and total
automation

Although virtual sets can and are
used for nearlv any rype of TV pro-
gramnung, what makes them espe
cially atrracrive for election cover-
age is that the raw dara ot election
results can be directly mported and
automatically converted ro 3D ob-
jects that maternialize mto the same
virtual space occupied by rthe pro-
gram hosts. To make this happen
within the context of a live broadcast
requires a solution in which rerurns
from Voter News Services and other
online data sources can he fed into the
svstem and rhen dropped automar
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is made in an instant.
the story should be just as fast.

Chances are, you've heard that digital technology can help produce news faster and easier. With an
SGI Media Server,” the evolution to digital can happen just as fast. Qur new video server distributes
media as data for browsing and sharing content over standard data networks, allowing you to
leverage your existing infrastructure for repurposing content. Plus, our multi-format, resolution-
independent solution delivers simultaneous input, serving, and play-out of video, eliminating the
need for independent devices. These advantages—as well as 24x7 service and support—help make
your transition to digital quick and easy. To learn more about SGI Media Commerce™ solutions, go to
www.sgi.com/go/broadband/ or call 1-800-800-744].
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cally into templates that have been
created in advance for immediate
broadcast to air as finished graphics.

Automating the import of election
data and transforming that data into
graphical video elements is a capa-
bility otfered by a number of graphics
and character gencrator suppliers.
Such automation requires template
pages to be created in advance with
pre-defined field stvles and positions
for subsequent completion by a re-
mote control protocol. Thart is, the
graphics product must be programmed
to recognize and read the particular
election data. For the most part, elec-
tion data is supplied as simple ASCII
tiles which the graphics products have
been programmed to read and build
into animated 3D images. Today's
products are extremely sophisticat-
ed, and with advance planning and
setup, in addition to the bar graphs
and/or charts that are rendered, the
products can automatically import
head shots of the candidates, state
maps, and other relevant graphics
from a video library. This kind of

complex setup obviously calls for
sophisticated templates, thought out
well in advance, and able to handle
multiple changes according to the
data feed.

Combining the automated 3D elec-
tion results with virtual set technolo-
gy can be accomplished in a couple of
ditterent ways. The most straightfor-
ward solution is to integrate the on-
air graphics capability with the virtu-
al set itself, a capability provided by
the leading virtual set supptiers. Us-
ing these systems, the 3D graphics for
election returns are created as part of
the set design and expressed as icons,
bar charts, pie charts or other repre-
sentations that are updated automat-
ically: when called to air.

Alternatively, a stand-alone on-air
graphics svstem can be used down-
stream to create graphics and receive
updated information from the wire
services, which are then switched to a
virtual set system. Because virtual set
gear is widely available for hire, the
first alternative will appeal to sta-
tions that may not have invested in

AJA vibeo

A good thing just got better
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Now works with1080p24!
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the computer hardware necessary to run
an advanced 3D on-air graphics pro-
gram — or those which prefer having
integrated graphics, virtual sets, and
chromakeying all within a single
system. Downstream solutions, which
can work well for stations with a
seasoned on-air graphics department,
can be combined with complete virtu-
al set systems or with add-on products
that enable a virtual set capability.

Combiningtraditionaland
virtual sets

Another alternative for election night
coverage is to combine conventional
set and virtual set technology in the
same scene, which provides a number
ot the benetits of a virtual environ-
ment at less than the cost of a specially
designed conventional set for election
coverage or even an entry-level virtual
set system. In this type of application,
one or more “virtual walls™ are intro-
duced into a conventional set and are
used to display election statistics, can-
didate images, and remote and satel-
lite video teeds. There are election
systems available that use lighrweight
panels mounted in any conventional set
in virtually anv indoor or outdoor envi-
ronment. Because camera information,
and informarion about the panel’s po-
sition and orientation, is extracted
from the video feed itself using pattern
recognition, handheld cameras can be
used freely and even the panel irself
can be mobile or handheld. Knowing
the panel’s exact position and orienta-
tion, the svstem maps any desired

| secondary video signal (D1 or analog)

on to the particular panel in real time,
transforming it into a virtual video
screen. Graphic stills or animared elec-
tion data charts, converted to a video
signal, may be used as the video screen
source. As a result, virtual elements can
be placed in the same scene as a reporter
reporting live from campaign headquarters
or on-site at a local precinct, for example.

Of course, virtual walls and animated
graphics based on fast-changing data
have numerous applications bevond
election night broadcasts. These include
sporting events, home shopping chan-
nels, and real-time displays of tinan-
cial information, and others.

Matthew Straeh is president of Orad, Inc.,
New York City,
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New Products & Reviews

Vibrint digital news production applications

BY ROLAND BOUCHER

he broadcast industry has tinally

reached the point where technology
purchasers are no longer at the mercy
of manufacturers who setl expensive
and unnecessarily complicated pro-
prietary solutions. More powertul
computer solutions built on open, off-
the-shelt and standards-based tech-
nologies are now available,

Broadcast technology evolution

Broadcast news has found it ditfi-
cult to balance cost-effective, mass-
market computer solutions with the
requirement tor dealing with massive
amounts of video data, The industry
experienced the first of three waves of
technological change in the mid-
1970s, when the advent of portable
video cassette recorders, edit control-
lers and digital TBCs brought about
the change trom film production to
tape. As digital video compression
technologies improved in the mid- to
late-1990s, some manufacturers
introduced systems that relied on
multiple proprietary elements. This
was necessary because the standard
technologies of the day were nort
powerful or fast enough to handle the
demands of broadcast news produc-
tion. Many of the proprietary solu-
tions were designed around large and
expensive central server systems. At the
same time, much work was done to
determine acceptable levels of com-
pression and to establish standards for
compression. Today, MPEG and DV/
DVCPRQ compression formats are
routinely used for news acquisition and
contribution. The formats used are
similar enough that they may all be
processed through the same networks
and CODECs, greatly improving the
economics of system design.

As a result of advances in standard
off-tape data rates, drive capacities
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and networks, we are today entering
the third wave of broadcast technology.
Using oft-the-shelf PCs, networks and

be capable of [-4X transfers when
connected to tape decks, servers or
routers with this feature.

We are today entering the third wave of

hroadcast technology.

storage it is now possible to construct
a third-wave digital news production
svstemn that rivals the performance of
the central server systems of the sec-
ond wave, but at a price point that
retlects the use of mass-market com-
puter tools and technologies.

A standards-based solution

The Vibrint product line of the Grass
Valley Group offers an example of
such a third-wave solution. The system
is composed of individual PC worksta-
tions with Windows NT applications
designed tor teed caprure, editing and
plavback. Fach workstation is a stan-
dard off-the-shelt Intel Pentium PC
running the NT operating and file
system. The system supports standard
storage solutions and standard TCP/P
file transfer and gigabit Ethernet net-
working protocols. Each workstation
is equipped with standard SDI and
analog inputs and outputs.

The workstations currently support
MPEG-2 elementary stream video
compression. MPEG-2 files may be
transferred via network to the Grass
Valley Group Profile or another vid-
eo server. The application has the
ability to search tor clips and se-
quences and pull them from MPEG
Protiles on the network. By the end of
the vear, a new oft-the-shelt CODEC
board will offer simultancous
support for both MPEG-2 and
DV/DVCPRO. There will also be an
optional SDTI/SDTI-CP VO that will
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The Vibrint applications include an
interactive feed capture system, a non-
linear hard news editing application
and a low-cost, manual news play-
back system. As an alternative to
the Vibrint applications, broadcast-
ers can choose to interface with the
Protile XP Media Platiorm for news
ingest and plavback, as well as
other video servers,

With support for both MPEG and
DV/DVCPRO, the workstations allow
for integration with a wide range of
broadcast systems and equipment. To
that end, Grass Valley Group and
Vibrint have plaved an active role in
proposing standards tor file transfers
and metadata. As these and others are
adopted and broadcast products evolve
into more of a third-wave, standard
computer model, broadeasters will see
the cost curve decline dramatically
and performance increase.

Benefits of standard technologies

A standards-based solution offers
signiticant benefits to broadcasters
beginning the move to computer-based
news production, including:

¢ Greater flexibility: A system based
on a standard platform offers the
flexibility of choosing from a variety
of applications that run on that plat-
torm and running muldple applica-
tions on a single system.

¢ Simplified maintenance and casier
upgrading: As technology advances
and new products become available,
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they can be integrared more casily. Ofl
the-shelf sysrems parts and components

re available from many sources
addinon o the company thar orginally
supphied them, making ic easier and
less expensive to repair and upgrade.

* Distinct cost advantages: As con
sumer and induserial use ot PCs grows,
the price pomt of standard wehnology
drops tremendously, as well as the costs
of corresponding peripherals.

e Easier mtegration of new capabili-
ties: Traditonally, rhe broadeast news
environment functioned as a loose col
lection of isolated work groups with
discrete, ver parallel, rasks such as
storv wrinng and video ediring. The
rhird-wave workstarions bridge the gap
by providing links berween video pro
duction and rext-hased sysrems such
as Avsrar and EPNS on a single PC.

Later this vear, we will also see low-
resolution, sottware-only applications
otternng joumalist desktop browsing
and cdiring functions. The new appli
cations will run on the existing Win
dows N1 deskrop inregrared wach the

WCWSTOOIM compriinyg svsiem. Beaatise

Whatever your application-—-analog or digital-——our line of plug-in IOTs
provides the solution. The same tube can be used either for NTSC
or digital TV (8vS8B and COFDM). Which means no more hassle with

Analog & Digital
A lot more versatility. A lot simpler for you.

muitiple references. In fact, no more hassle, period: The tube’s easy

chey will not requine spe-
ciahized wvideo boards,
many broadeasters will
be able to rollour the new
capabilines without n

vesting in new hardware,

An alternative to
central server solutions
Moday vou will find
second-wave digital nesws
production solutions in
operarion. They will evp-
wallv have proprictarny V———
computer elements, Most
of these svstems also use
proprietary file and oper-
ating svstems, as aell as proprician
nerworks, and are not rraly open and
interchangeable. NMany rely on now
obsolere processing clhipswith no abihiey
to upgrade, custom designed network
protocols and a custom file svseem. [t
the svsrem s truly open, you should
be able o manage vour media tiles
on vour PC. wich rhe abiliny to copy
and send them over a nenwork quse as
vou would with a Word documenr.

TH 770 10T
60 kW NTSC
25 kW 8vSsSB

Advances in standard technologies make it possible to
create a broadcast news production system. such as
Vibrint NewsEdit. entirely with off-the-shelt products.

\s vou move vour news production
svstem to current computer-based
technologies, make sure vou mvest m a
svstem that truly capitalizes o and
delivers all of the benetits of open and
standards-based technologics. Ll

For more information o Vibrint's
digital neres production applications.
circle (433) on the Free [nfo Card.

W omarketing fo
" [l"ll.

> THOMSON COMPONENTS

AND TUBES Corp.
You need it, we'll supply it

plug-in installation means you don't have to remove the cavity. Making
your life simpler from ordering to operation. The bottom line is our tubes
save energy. Yours. For more information, e-mail us at: info@tctus.com

www.tctus.com

Circle (141) on Free Info Card

Juty 2000

www.americanradiohistorv.com

95

Broadcast Engineering


www.americanradiohistory.com

SR

Pinnacle’s PDS 9000: Integrating switcher and DVE technologies

BY PAUL TURNER

Pmducti(m switchers as we know
them have been around since the
carly 1960s. Using state-of-the-art
analog circuitry, they evolved over
approximately 20 vears into highly
complex video compositing engines.
As their level of complexity grew, so
did the ditficulty of maintaining them,
in the mid-1980s, digital production
switchers started to make their entrance.
By and large, these were merely digital
copies of their analog counterparts. With
the high cost of digital circuitry at that
time and the enormous power con-
sumption ot TTL chips, only the
wealthiest customers could afford to
purchase and run these digital switch-
ers. While the price has definitely
dropped. production switchers today
have added few new features to those
ot their analog ancestors.

DVEs are a more recent develop-
ment. They grew from the technology
of early trame synchronizers and were
digital devices from the start. Based on
the idea of storing an entire field or frame
of video and then manipulating the
physical tocation of each pixel in the
stored image, they opened up a world
of possibilities for effects in television.

Being so ditferent in the basic nature
of their functions — the production
switcher to mix together elements to
provide an entire look and the DVE to
provide enhanced special effects — the

Systam Culpals

bG Boarcs

IERAEENN]

Syelem Irpuis

XPT Matrix

two devices have evolved separately.
Once production switchers became
digital in nature, however, this scemed
to be an artiticial boundary. It has
long been the dream of manutacturers
to produce a device that integrates

the operator needs them, because they
are tied up in other areas of the switcher.

Integration of M/E and DVE processing
The PDS 9000 is the first switcher to
truly integrate DVE functionality into

The M/E processing is the DVE processing.

the functionality of switcher and DVE
into one processing engine. The PDS
9000 is the first production switcher
to truly achieve this goal.

Methods of integration

Many manufacturers integrate DVEs
into their production switchers by
connecting stand-alone DVE svstems
into the video path of the switcher
through the use of aux buses, etfects
send systems, ete. The only real integra-
tion ottered here is that the external DVE
can be controlled trom the switchers
control panel. The two devices remain
phvsically separate entities, and much
of the potential power of the combined
svstem is lost. Moreover, this “hox
within a box™ architecture usually
dictates that the number of DVE chan-
nels within the switcher be limited, so
some form of delegation is required in
the switcher setup. This means that DVE
channels may not be available when

M/E processor
(WE 1)

Y

M/E processor
(M/E2)

M/E processor
{PGM/PST/DSK)

-

Figure 1. In the PDS 9000, serial digital signals are processed in the eight I/O boards
and routed through the crosspoint matrix to three identical M/E processors.
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its video path. The M/E processing is
the DVE processing. This is due to the
system’s incredible “building block™
ASIC. Pinnacle’s proprietary video pro-
cessing technology allows M/E fune-
tions and DVE tunctions to be com-
bined in a single chip, the K2. K2
includes mixers, color correctors, kev-
ers, filters, address generators and inter-
polators in a single building block. This
building block is fundamental to the
compact size and low power consump-
tion of the svstem. (The video processor
chassis draws approximately 400W'
with all options installed.) Every N/E
in the system is equipped with three tull-
function DVEs - one on each kever and
one tor the main transition engine. The
user never has to delegate a DVE to a
kever = the kever already has one.

System architecture

The general architecture of the PDS
9000 is quite rraditional in overview
{see Figure 1). Serial digital signals are
received, deserialized and equalized
by the system’s eight 1/ boards, each
providing processing for five inputs
and three outputs. The input signals
are then fed to a crosspoint matrix,
which routes them to the M/E proces-
sors. There are three identical M/E
processors in the system = one for each
M/E and one for PGM/PST/DSK. All
processing associated with an individu-
al MJ/E resides on the M/E card itself.
This leads to simplified maintenance
requirements - in the event ot a failure in
an M/E system, the entire M/E is simply
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Inputs from XPT
=
-t

Key1
Color correction

Key2
Color correction

| B

Background A
Color correction

Background B
Color correction

L

Key! i
Keyer/DVE

Key2 }
Keyer/DVE

Output to XPT |

—

Transition Mixe
DVE

Figure 2. PDS 9000 M/E architecture. Key and background signals in the M/E pass
through color correction circuits and are combined in the final mix/DVE stage.

replaced with a new board. Boards
may cven be swapped wirhin the svs
tem to assist in more complicated trouble:
shooting tasks. Finally, the video outpurs
of the M/ boards are sent back through
the crosspoint matnix to the 10 cards.
Figure 2 15 a simiplitied block diagram
ot the DS 9000 NM/E architecture.

M/E architecture

Lach ot the tour buses n the M/F
pass through a color carrecror airenit.
This is used tor both mpur proc amp

The TH 755 IOT. A whole new replacement solution. It's 100 percent
interchangeable with other makers’ tubes of the same power class.
And it's 100 percent easy to make the change because you can keep

A new alternative.

A direct replacement. A direct new way to save.
your original cavity. But the benefits don't stop there. Like all our ICTs,

functions and. in the case of the keyer
paths, for YUV and opnonal RGE
color correction funcoions. The A and
B background signals (PGNT and PST
in the PGNUPST/DSK system) then
pass on to the timal nux/DVE stage.
The kev signals are passed to the
kever/DVE portion of the NI/E. It the
DVE is not required. it is simply by
passed and adds no defav. It the DVE 1s
required on an mdividual kev bus, 1t1s
enabled betore the kev s passed on (o
the timal mix/DVE stage. Note thar the

TH 755 10T

DVEs operate on both fill and ke
signals, in 4444 mode tor the highest
signal fidelity

The rwo background signals, along
with the nwo kev elements, are com
bined i the final min/DVE srage.
This DVI 1s used purely tor transition
eftects. allowing the user to pertorm
DV rransitions in exacrly the same
wav as they perform wipes, Finally,
the outpur signals are passed back to
the crosspoint.
combines
DV processing with traditienal NI
processing. The DVEs do not use the
1/Qs of the svstem
part of the M/E iselt.

I'hrough the use ot advanced signal
processing technology, the DS 9000
dispenses with the idea of picture trans

This architecrure truly

they are simply

tormation heing separate from mixing,
Keving and wiping. By placng this
technology deep m the video path of the
mix/ettects. the PDS 9000 allows the
user Creanve freedom. n

For more piformation on Punacle’s
1’DS9000.circle (432) an Free lnfo Card.

Paul Turner is bradadeast business manager
for Pinnacle Svstems in Movntaimn View, C

% THOMSON COMPONENTS
AND TUBES Corp.

You need it, we'll supply it

the TH 755 delivers outstanding operating stability, constant gain, along
Iifespan, and cost savings in both acquisition and operation. And it delivers
them by design. For more information, e-mail us at: info@tctus.com

www.tctus.com

Circle (141) on Free Info Card
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Grass Valley Group’s Kalypso video production center

BY MARK NARVESON

Tndn}"s tive and post-production
CNVITONMCNTS are MCreasing in com-
plexity, placing heavier demands on
production equipment. Customers who
want to maximize production vatue and
TeVeILie streams are using, existing, instalked
equipment with varving degrees of suceess.
Customers face four major challenges as
they plan the production flow for new
programming,.

First, todavys sophisticated look re-
guires more graphics, animations and
ettects to be on-air simuttancously. These
range from traditionat graphics to new-
er looks that include identification logos,
deker tapes and sidebar animatons. Sec-
ond, some productions require more
mix/ettects (M/E) banks to pre-configure
composited shots tor the director
view and make course corrections before
airing.  In general, more AVE banks
means more directorial choice and
smoother production flow. Third, cus-
tomers want customized feeds for
multiple usages or end users, cach with
customized graphics and without the

The Grass Valley Group Kalypso Video Production Center
offers new DoubleTake Split M/E technology, allowing
any or all mix/effects banks to be divided into two
separate M/Es to allow more directorial choice.
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need for extensive post production,
Finally, technical directors increasingly
need to have conrol over all the elements of
live production, including VIRsand DR,

video buses for such applications as
video in wipe border, masking from a
video source and secondary background
transitions. Also available are up to six

Customers face four major challenges as they

plan the production flow for new programming.

without taking attention away from the
mam switcher control and monitor wall.

It was with these challenges in mind
that the new Kalypso Video Production
Center from the Grass Valley Group
was developed.

Increasingly complex production value

In today’s production environment,
there is a strong need for more video
inputs, more Kevers, more storage for
still frames or animations and more
tlexibility in the output svstem. The
Kalypso Video Production Center ofters
up to 80 CCIR-601 compatible inputs
to accommodate large numbers of
camera, VIR and other
sources without the
need to switch external
router destinations
during a live program.
Up to 46 programmable
outputs can be config-
ured to provide any
desired set of M/E or
auxiliary bus outputs,
A large number of
auxiliary buses can be
used for such applica-
tions as monitor wall
control directlv from
the main switcher panel,
in some cases reducing
the number of facility
router destinations
into the control room.
Each NVE features tour
kevers for more graph-
ics lavering capability,
as well as nwo utiliey

Juty 2000
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channels of internal DVE; a 100-frame,
cight-output frame store with integral
hard drive storage: and animation
capabilitv. These features allow cus-
tomers to reduce or eliminate their
dependency on external DVE channels,
still stores and logo animators,

Need for more M/Es

Many applications require more
M/Es than current production switchers
can offer. For example, in sports pro-
gramming one M/E mav be devorted
to an 150 feed for recording the clean
program with the game clock - useful
in replay applications. Directors may
also want to see four to six camera
and/or VTR sources with the correct
graphics simultaneously to have more
options to take to air, rather than the
one to three NVEs usually available. This
is usetul in news where a director may
want to see both anchor shots, the weath-
er chroma kev, the live remote, the
sports desk and the satellite feed — all
ready to go to air with appropriate
graphics. Kalvpso™s new Double-
Take Spht NMVE technology allows
any or all mix/effects banks to be
divided into two separate M/Es with
independent transition mixers, k-
MENM Effects Memory svstems and
preview outputs. The power of eight NVEs
is now available from a four-AVE system.,

Muitiple distribution streams

Clean teed svstems are used to difter-
entiate between two or more clients,
distribution streams or purposes. For
example, a taped version of an cvent
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A Full House of Transmitters

- .. We wish to thank everyone who visited our booth

= "7 at NAB 2000 and experienced the zany exploits of

- Helga and Dr. Biterror and "DTV Science.” At this
- j;;,,;‘ - | very successful show, we showcased ADC's compre-
et hensive line of transport and transmission solutions

for the broadcast industry, including our “full
house” of analog and DTV transmitter products.

With nearly twenty years' experience in the design and manufacture of
television transmitters, we continually strive to build a product line that is
responsive to the needs of broadcasters. The Innovator™ Series of high-
power solid state transmitters is available in power levels up to 120kw or
60kw digital using the latest LDMOS transistors. If your application requires
an 0T, our Visionary™ Series of High Power UHF transmitters at 420kW
analog or 180kW digital power levels is the card to play. ADC’s hand includes
the 800 Series of low and medium power transmitters, available with either
solid-state or Diacrode amplifiers at power levels to 10kw analog or Skw
digital. With so many choices, you can bet that we have a product to meet your
application.

Whether your needs include DTV transmitters, digital routers, signal manage-
ment equipment or patching products, ADC provides the solutions to build
your digital infrastructure. For additional information about our full line of
broadcast products, please visit our web site at www.adc.com/broadcast or
call (800} 215-2614.

Circle (142) on Free Info Card
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Technology issues

Implementing these technologies
is complex and must take into con-
sideration kev elements of a trans-
mission network that was designed
tor voice traffic. There are also
constraints within the video signals
being transported which must be
addressed. Addressing the follow-
ing issues makes local area and
wide area nertworks feasible:

e Jitter. Jitter is cumulative in na-
ture and therefore aggregates in larg-
er networks. Increasing signal jicter
leads to reduced noise margin, which
in turn produces higher error rates
and less reliable communications.
Jitter tolerance, jitter attenuation and
intrinsic jitter characteristics are im-
portant considerations when select-
ing terminal equipment.
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* SONET/SDH pointer adjustment.
SONET/SDH networks use a svn-
chronizing mechanism called pointer
adjustment that can result in the in-
sertion or removal of several byvtes of
information to compensate for clock
drift between terminal equipment.
This can lead to video transport prob-
lems such as loss of video synchroni-
zation and image tearing unless ap-
propriate steps are taken in the design
of the transport terminal equipment.

e Pathological signals. The SDI
signal was not originally specitied
tor fiber optic transmission, leading
to conditions that can generate a long
string of ones or zeroes. These sig-
nals can lead to loss of signal lock
at the transmitter or receiver. Addi-
tional signal processing overcomes
this problem, but any method used

- AU

e

el
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must be reversible, so that the end
user signal is identical to the trans-
mitted signal.

* Optical budget. SONET/SDH
networks have tightly specified optical
charactenistics. Local systems using
fiber directly at 270Mb/s must also
be carefully designed. The distance a
signal can be carried on any fiber
network depends principally on the
optical power launched at the trans-
mitter, the attenuation and dispersion
characteristics of the fiber, and the
sensitivity of the optical receiver.

Many companies ofter fiber trans-
port products designed only for short-
haul or intrastudio applications. These
products are generally not designed
to meet stringent performance and
reliability requirements for deploy-
ment in carrier networks.

* Nerwork management. The effi-
cient operation of large networks
requires comprehensive network man-
agement facilities. The SONET/SDH
network itself offers a network man-
agement svstem, so the use of this
network as a back-bone holds addi-
tional attraction. However, the ter-
minal equipment management sys-
tem needs to be integrated so that
monitoring, fault isolation and re-
configuration of the network can be
quickly and reliably performed.

* ATM or IP Networks, ATN and IP
transport technologies offer some at-
traction to carriers since thev can
potentially transport mixed tratfic
services on a common network. How-
ever, there are some specific problems
such as the potential for differential
delays for real-time video signals.

Virtual Studio Networks has the
potential to change the way movies
and television are produced by per-
mitting collaboration communities
to be spread across the globe. Produc-
tion cftectiveness can dramatically
increase. The same benefits that un-
compressed digital video transport
networks bring to the production com-
munity ¢an also be extended to the
broadcast community.

For more information on Video Prod-
ucts Group's Virtial Studio Network,
circle (434) on the Free Info Card.

Steven Storozum s vice president of Video
Products Gronp Inc.
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Video Product Group’s Virtual Studio Networks

BY STEVEN L. STOROZUM

In the world of television technology,
change tends to be revolutionary;
witness the advent of digital television
and new media. However, human
nature prefers an evolutionary ap-
proach to change, and the human side
of the television industry is clamoring
for stability in the sea of changing
technology. One of the most human
processes in television is the editing
process. Technology has been rapid-
tv advancing in this arca, but editing
is still done by collaboration between
the editor and other artists involved
in the production,

One challenge in editing is gather-
ing and considering the appropriate
imput given time and budget con-
straints. The approval process can be
repetitious and long. A new editing,
tool, the Virtual Studio Network, has
the potential to make the process
smoother and more effective,

Application examples

Applying a networked svstem ro
the editing process allows the client
to interact with the editor while
both are removed trom the acrual
content. Until now, problems with
video quality, timecode and audio
svnchronization have prevented the
application of the svstem.

Quality levels in editing need to

Services exist which provide the
feeds needed to connect studios to
post tacilities and enable real-time,
contribution-quality video/audio
editing with the required data signals.

Embedding audio and data main-
tains absolute syachronization on all

Video Product Group’s VPG-8000.

signals. Since the video signal is
uncompressed, video processing is in
real time with no delay between the
server or tape deck and the edit con-
sole or the client. This enables the use
ot a shared storage device across a

Editing is still done by collaboration between
the editor and the other artists involved

in the production.

be very high, as approvals are done
on final output from the edit suite.
Consequently, long-distance trans-
port ot contribution/mastering-
quality video signals is required,
along with the accurate, synchro-
nized transfer of controt and sound
information.
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wide region and makes editing more
efticient since sound, picture, special
effects and other editing processes
can share the cost of storage.
Permitting any user to connect to
any other user on the network allows
true collaboration on demand. Long-
distance system connections can be

Ju\l/yvvzv(\)/qgmericanradiohistorv.com

switched in and out at will or on
schedule, gathering all long-haul in-
terfaces in the central office.
Uncompressed long-haul interfaces
are possible through the use of svn-
chronous optical network (SONETY/
synchronous digital hierarchy (SDH)

and dense wavelength division multi-
plexing (DWDM) technologies.
SONET/SDH transport svstems are
currently provided throughout the
world, delivering bandwidth in mul-
tiples of 133Mb/s between central
offices and trom a central office to

customer premises. DWDM permits
40 or more independent signals to
share a single fiber, with cach sig-
nal having a bandwidth as great as
10Gbhfs, DWDM  greatly increases
backbone bandwidth for voice, data
and video applications.

When uncompressed video transport
is combined with embedding technolo-
gy, long-distance collaborative editing
is feasible and easily implemenred. As
the cost of high-bandwidth SONET/
SDH circuits is driven down by the
advent of DWDM technology, this svs-
tem becomes increasingly affordable,
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may have different graphics than the
live broadeast version or a live pro
duction mav be simultaneously broad-
cast with graphics m two ditterent
languages. Clean feed sysiems vl
cally offer customization over one (o
four kevs, but this is often not enough.
The tallback position is to utilize a
second producnion faciliey with a second
crew — doubiing the control room
expense. Kalypso's FlexiKey Program-
mable Clean Feed rechnology gives
producers the abiliry o fully customize
two program streams for two ditferent
chients. Automatic kev substirution
ofters the ability o automarically bring
up a Spamsh graphic on the secondary
output when the corresponding English
graphic is taken to air on the primary
output. One technical director can
casily produce both programs on one
praduction switcher,

More contral from one location
Technmcal directors are often called
upon to control more on-air devices
such as VIRs and DDRs, requiring
more powertul device control tea-

tures at their fingertips. This mav be as
simple as a custonized button panel
that plays VTRs to air at the appropri-
ate nme. More sophisticated configu-

from the Grass Valley Group. More
advanced operations can be added to
the mix as the technical director becomes
more famihiar with the capabilities of

One technical director can easily produce bhoth

programs on one production switcher.
AT e ey )

rations may emiploy an auxiliary con-
trol panel thar can set cue ponts, jog
torward or backward and manage DDR
clip stacks. The Kalvpso svstem’s mam
control panel features a device control
window next to the program/preset
bank. allowing access to Protile video
clips as well as VTRs. Clip stacks can be
managed to auto cue the next clip
once the current chip is taken off air In
addition, the user can choose to auro-
matically plav a clip when the corre-
sponding device 1s taken to ain

The Kalypso also keeps the same
look and teel as tradinonal Grass
Valley Group production switchers,
minimizing the training period tor those
tamibiar with other digital switchers

the system. This. coupled with mtegral
control of external devices such as the
Krvstal and GVeous digital effects en-
gines and SMS-7000 router destina
tions result i the most powertul pro-
duction svstem on the marker rodav.

The Kalvpso Video Production Cen
ter 18 oftered moa tour-N/E version, as
well as a new two-AMVE version ideal
tor small- to mid-size live, post and
remote truck production that was in-
troduced ar NAB2000. |l

For more niformation on Grass Valle
Group's halypso. eiele (451) on the Free
Info Card.

Mark Narveson is the product marketing
manager of video production systems for
Grass Viulley Gronp.

When you need support, you need it fast. At Thomson Components
and Tubes we make sure you get it. In addition to our sales force, we
also deploy a technical tearm that provides fult suppert with timely
consulting and assistance services during both equipment definition and

Total availability in real time.

You want it. You've got it

2 THOMSON COMPONENTS
AND TUBES Corp.

You need it, we'll supply it

installation of our products. Across North America, coast to coast.
Qur broadcast tubes are directly available of f the shelf from our extensive
stocks in Totowa, New Jersey. Whenever you need them. For more
information, e-mail us at: info@tctus.com or call us at (973) 812 S000.

www.tctus.com
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World Wide Audio, without leaving your studio.

Rocket Network takes audio production beyond the boundaries of studio walls, making connections
that let you work with anyone, anywhere, anytime. It’s like a global multi-track.

On-line FIEXihiiin. <"

Rocket Network uses the Internet to allow professionals
to work together on audio productions without having
to be in the same physical space. Instead of shipping

e

Studio, where Rocket Network handles the details meessmﬂal IDUIS_
of passing your parts to others and vice versa.

That leaves you free to concentrate on capturing

the perfect take, using your own local system to record

tapes from place to place or renting high-capacity
phone lines, you log into your Internet Recording

Through partnerships with leading audio developers,
Rocket Network is bringing RocketPower™ to the
professional tools you already use, starting with
Steinberg Cubase VST and Emagic Logic Audio.

A multi-level permission system lets you control
access to your Internet Recording Studio. And

our RocketControl” client offers built-in chat
capabilities, so everyone in the session can

chime in with feedback as the project takes shape.
The Rocket Network Web site offers additional
resources and services for audio collaboration.

N ' led an - '_- .
Full Audio Fidelity. | !""
With Rocket Network, there’s no compromise in . -
audio quality—the system handles files in a vast _.- N

range of formats and compression levels, all the '.
2N -

and edit. Whenever you're ready for others to hear
your audio or MIDI parts, you simply post your
work to the Internet Recording Studio, automatically
updating everyone else’s session.

way up to uncompressed 24 bit/96kHz. And you
don‘t need access to a super-fast connection; DSL i
ar T1is great, but VOl:J can also work productively A PUWEﬁUI Cunnectlnn
aver a humble 28.8 dial-up. The system supports

nultiple user-defined presets for posting and Rocket Network adds a new level of freedom to

creative collaboration, allowing you to choose your
team — singers, musicians, voice - talent, composers,
engineers, producers — based on who's right for

the project, wherever they happen to be. With full
Tidelity, plus anytime, anywhere productivity,
Rocket Network is a powerful new connection

to the world of audio production.

Escape the boundaries of your studio walls. /
Register at Wyw.rocketnetwork.com »

o arce code: RN21

eceiving, and handles all conversicns, letting
everyone participate in their own preferred format.
That means you can conduct a session in a speedy,
ow bit-rate “draft” mode, then move on while the

nal parts are posted in the background at full-fidelity.

emagic = FUpiniy (O starbarg p l] I: k E l
. o NETWORK"

£l rights reserved @ Rocket Network. Inc. 2000. All other product and company l nte rnet Reco rd in g Studios

mes are w or @ of their respective holders.
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Technology In Transition
Production switchers

BY JOHN LUFF

Herhert Zettl would be extremely
jealous of the options available
to the program production profes-
sional of today. Zettl wrote the defin-
inive textbook used for generations
studving television production.
Among his most creative ideas was a
method to do a “wipe,” using a single
camera and a mirror caretully placed
to show a second set when it was
pushed in front of the camera. Imag-
ine the care needed to be sure vou
weren't showing the public the pro-
duction crew instead of the second
set. Remember, this would have been
live and in black and white. Zettl had
plenty of other creative ideas that
survived as common operational prac-
tices tor decades.

Zettl would be truly amazed at
many of the common video mixing
tools available to every segment of
the market. The recent maturation of
computer-generated special etfects
would have been unthinkable, and
even digital eftects would have been
hard to imagine. Live television re-
mains a challenging arena for profes-
sionals, and in some ways even more
creative, though perhaps less exact-
ing than moving mirrors required.

The complicated nature of on-air
production switching used for news,
special events and sports broadcasts
has continually pushed manufactur-
ers to new heights. When the first
GVG 1400 solid-state production
switchers became available (one is
on displav in the lobby of the GV
headquarters for those of vou who
have never seen one), the effect on
live production was immediate and
predictable. It effects, limited to sim-
ple wipes and kevs, as well as addi-
tive and non-additive mixes, could be
done in such a stable plattorm then
how much more could be pushed into
the technology. GVG, Vital, CDL,
Ampex and other manufacturers of
that era moved the bar ever higher
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with multiple etfects banks, chroma
kevers, memory recall systems, inno-
vative lavering techniques and more
in a_decade long push to wring the
most out of analog switcher technol-
ogy. In the 1970s, digital processing
became possible and for a tme the
tocus of producers looked towards
emerging digital effects, innovated
by the SqueeZoom from Vital, Switch-
ing has never been the same since.
That advent of digital processing

allow vastly more complex capabili-
ties for the same money, or alternative-
Iy prices that were unthinkable even a
few vears ago for capabilities that are
quite remarkable.

In the last vear even the complicat-
ed 3D computations and filtering that
are required for digital effects manip-
alations have moved into the switch-
er itself, allowing seamless control
over lavering and transformations of
three dimensional space. Transitions

Digital techniques have become so powerful
and cost effective that analog designs no
longer have a place in the live market.

pioneered by Vital allowed Zettl's
creative visualizations to be accom-
plished in the quiet of the control
room without complicated staging.
Over the next generation, digital ef-
fects matured and digital processing
moved into the mainframe of the
production switcher.

Today, it is indeed hard to buy an
analog production switcher because
digital techniques have become so
powerful and cost effective that analog
designs no longer have a place in the
live market. Analog production switch-
ers were endowed with literally hun-
dreds of intricately interrelated adjust-
ments that had to be considered in the
correct order to achieve adequate per-
formance. As digital technology be-
came available, reliable manufactir-
ers were able to recast the assembly
process. Instead of burn-in and labor-
intensive tests and final adjustments at
the factory, it became possible to burn
in the digital processors without as-
sembling into a complete system, and
final test has become essentially a
programming and performance veriti-
cation process. The result has been to
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between lavers or scenes now can
include special transtormations as a
normal course of production, without
large price or flexibility trade-ofts.
At the same time the increase in
capability of new production switch-
ers has spawned a rapid increase in
the complexity of on-air product.
Animated graphics are now the norm
in sports production, and news pro-
grams have evolved into a produc-
tion signature look that would be
difficult to reproduce with technolo-
gy available just 10 vears ago. We¢
have in fact entered the third genera-
tion of digital production switcher
hardware from some manufacturers.
Much ot the new capability in dig-
ital production switchers is driven by
the integration of digital signal pro-
cessing technology and custom-de-
signed arrays, which allow the com-
plexity to be reduced to a set of
programmable *picture modifiers.”
For instance, the introduction in the
1980s ot infinite re-entry to analog
production switchers became possible
only with considerable complexity.
The same capability in digital switchers
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LA TV transmitter engineer Matt Stevenson used to work late, very late.
His station then fitted EEV 10Ts supplied by Marconi Applied Technologies.

Now Matt gets to sleep and his family has a life.
EEV I0Ts have already achieved millions of trouble free operational hours.

Marconi's new high power plug-in I0Ts mean that Matt will need to

| spend less time on site.

|-+ i wour finest hour ber

Analog and Digital | Unrivalled Support | Long Life | High Reliability

I Marconi Applied Technologies | www.marconitech.com

arconi.

|US: Tel 1 800 342 5338 Fax (914) 592 5148 Email info@eevinc.com
UK/RoW: Tel 44 1245 493493 Fax 44 1245 492492 Email info{@eev.com
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is as much a matter of sofrware as
system architecture. Some manufac-
turers have licensed sophisticared
chroma key capability as softiware
for incorporation into switcher designs.

Some manufacturers have implament-
ed their designs using,
general-purpose com-
puter platforms and
off-the-sheltoperating,
svstems hike Win-
dows NT. Others
have chosen to use
real-time operating
systems like VX Works.
Neither choice should
be viewed as inher-
ently flawed, for it is
the integrated whole
that must be re-
viewed. At the risk
ot overstating the
obvious, there is no
such thing as bug
free software. Every
manufacturer has
sutfered some birth-
ing pains with new
hardware and soft-
ware in production
switchers. The most
imporrant question
to ask the switcher
salesman is whether
bugs cause cither the loss of output
video or potentially force a “reboot™
that will take considerable time and
certainly affect the output picture. At

with dozens of pins. Today, vou can
install a single Caregory 5 cable to
control one manufacturer’s control
panel. It is possible to buy a second
control panel on one manufacturer’s
design and then assign part of the

Increasingly sophisticated production capabilities for news and sports,
once accomplished with great difficulty on analog production switchers,
can be done easily with new digital switching models. Shown here is a Ross
Synergy switcher at WKOW in Madison, WI. Photo courtesy of Ross Video.

switcher to cach control panel. This
has appeal where simple productions
may originate from a second studio,
at the same time as a more complex

The complicated nature of on-air production
switching used for news, special events and
sports broadcasts has continually pushed
manufacturers to new heights.

least one manufacturer has thought
ahead and provided a cuts-only bus
that can operate independently in the
event the main switcher requires a
“three finger salute.” While clearly
this is an admission of fallibility, it is
a refreshing admission.

Remember the old analog switcher
vou installed in 19837 The control
panel used multiple connectors each
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production in the main control room.
One electronics frame with two users
is very appealing. To be fair, Abekas
firstimplemented this idea in the 1980s.

Recently, the landscape of production
switchers expanded with a crop of four
mix cffects designs, as well as families
of switchers that include standard defi-
mition (325 and 623} designs, as well as
HDTV varatons. Two manutfacturers

July 2000
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have shown this concepr with identical
operator interfaces for either electron-
ics frame. This is particularly appealing
when a control room might be in-
stalled for SDTV today and converted
in the future for HDTV use. It is even
possible toswitch be-
tween formats with-
out disrupting the
operator’s interface,
which is intriguing
when considering
svstem  evolution
implications,

It is valuable to
note that one Furo-
pean manutacturer
has implemented /O
capability that will
accept not only all
variations of HDTV
carried in SMPTE
29281 (10801730,
1080p/24 and 720p/
60), bur also 480p/
60 and allegedly
4801/30. I say alleged-
Iv because 1 have vet
to see it working,
but the design seems
capable of this ¢n-
hancement. If other
manufacturers im-
plement similar de-
signs, clients will certainly win,

One recent design implements two
operating modes that allow cither
conventional re-entry stvle compositing
or extended Tavering. This concept 1s
not new, having first been used in the
1980s in designs from GV and Abekas
{both products are no longer available).
These designs were intended for post
production, and are still used today.

It's pretty incredible when yvou con-
sider the cost of current designs is
lower (in almost all cases) than similarly
sized and equipped analog designs.
Modern designs are providing new
capabilitics, higher reliability, freedom
from drift, and the highest possible
picture quality, vet prices in detlated
dollars are down considerably. Secms
like digital switching has moved into
the mainstream to stay. u

Toha Luff is president of Synergistic Tech-
nologies e, in Canonshurg, PA,
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Audio Equipment for Broadcaster s

,,,.,,A,,C;,S, EUEELY Wmu-ow,oe Best Price Guarantee® - Same Day Shipping Extended Hour™=
Knowledgeable Sales Staff - Flexible Terms

“ Advantage .
.. Your Source
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u find the right equipment for the jol
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FREE
Prp;M'nRatalog

Ca_'l_‘t‘BTm&zs 8434
Let BSW work to your advantage! To Order Call BSW 1-800-426- 843
We offer a best advertised price guarantee’, same day shipping or Vi S it WWW. b SWusa.com

of in-stock items’, sales professionals with reai-world experience,

and sales hours from 9:00 am to 9:00 pm Eastern Standard Time.
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COMPUTER-BASED SWITCHER

Lighthouse Digital Systems Navigator: PC control program
giving users control of switching capabilities; functions of the
system include multivendor switcher control, multiswitcher path-
finding, programmable remote control panels; also, a Java-based
virtual panel running on multiple platforms that can simufate the
appearance of hardware panels or be configured by users to fit
their needs; 800-323-8289; 530-272-8240; fax: 530-272-8248;

www.lighthousedigital.com
Circle (350) on Free Info Card

STUDIOEDITING VTR

Panasonic AJ-D960: allows 25Mb/s and 50Mb/s recording
and playback in 525- and 625-line standards; records up to 92
minutes in DVCPROS50 or 184 minutes in DVCPRO modes and
plays back consumer DVCAM and DV cassettes; other features
included advanced digital slow motion and audio scrub
capabilities for frame-accurate machine-to-machine or edit-
controller-based editing; DVCPRO50 mode features provide
4:2:2 signal processing;800-528-8601; 323-436-3500; fax: 323-

436-3660; www.panasonic.com/broadcast
Circle (364) on Free Info Card

HDTV DOWMNCOMNVERTERS

CValley SPH-100/SPH-150: new downconverter models from
(Valley allow users to utilize an NTSC monitor to check frame sizes
of images shot with an HD camcorder; 16:9 HDTV signals can be
monitored on a 4:3 NTSC monitor and 16:9 signals can be monitored
in full 4:3 size; 4:3 marker switch adds a white marker to 16:9
signals for 4:3 monitor check; 949-727-9161; fax: 949-727-9188;

www.cvalley.com
Circle (351) on Free Info Card

DATABASESERVERSOLUTION

Mixed Signals Technologies Spike ITV: allows advertisers to
access and control viewer response data from their interactive
advertiser and programming; offers scalable and flexible architec-
ture; is capable of interfacing with order fulfillment systems for
e-commerce; supports viewer registration and financial transaction
management using an integrated distributed database infrastruc-

ture; 310-838-4353; fax: 310-838-4354; www.mixedsignals.com
Circle (352) on Free Info Card
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VISUAL EFFECTS SOFTWARE

Discreet Logic combustion*: features include keying, motion
tracking and color correction tools, as well as a fast caching archi-
tecture; allows users access to a unified paint, animation and 3D
compositing environment; it also supports Adobe Photoshop and
After Effects plug-ins;800-869-3504; 514-272-0525; fax: 800-

305-6442; www.discreet.com
Circle (353) on Free Info Card

MULTIMEDIADISPLAY

Princeton Graphics AR3.6T: new display in the ARCADIA T-
series is a 4:3 direct-view 36-inch CRT; also supports NTSC video,
480p (DTV) and 1080i and 720p HDTV formats, as well as VGA,
SVGA and XGA PC and Macintosh graphics; other built-in features
include an NTSC tuner, a line doubler and a 12W x 2 ampilifier; 800-
747-6249; 714-751-8405; fax: 714-751-5736;

www.princetongraphics.com
Circle (357) on Free Info Card

SIDEADDRESS CONDENSERMIC

AKG C20008: features a preset cardioid polar pattern, high
sensitivity and low self-noise, as well as a switchable 10dB pad;
also, microphone comes with accessories such as an SA41 stand
adapter and an optional H100 spider shock mount system; C2000B's
frequency response goes down to 10Hz; 615-360-0499; fax:

615-360-0275; www.akg-acoustics.com
Circle (354) on Free Info Card

INTERNET VIDEOPLATFORM

Virage Video Application Server 2.0: provides a complete

solution for creating and maintaining video-rich websites using a

simple Web interface; serves as a platform for video web applications
including advertising, personalization and syndication, and rights

management; allows for seamless integration of video and other

site content; 650-573-3210; fax: 650-573-3211; www.virage.com
Circle (358) on Free Info Card

MPEGVIDEOSERVER
Leitch VR440: features four bidirectional /0 channels in a

4RU frame; can be configured to more than 40 channels with
simultaneous access to the video storage area network with
capacity from 250GB to more than 3TB; offers redundant power
supplies, main feeds and hot-swappable drives with RAIDSoft
switchover;800-231-9673; 757-548-2300; fax: 757-548-4088;

www. leitch.com
Circle (363) on Free Info Card
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Turning the high-end
wireless market

LECTE

The UCR210D wireless
microphone receiver 1S a
compact assembly built around a
solid aluminum, monoblock chassis.
The chassis provides exceptional RF
isolation between critical sections of the dual-band compandor and microprocessor
circuitry and the ruggedness to deal with the controlled SmartSquelch™ and SmartDiversity™
real world, wherever you have to work. optimize the signal to noise ratio under any conditions.
The receiver adapts to changing signal conditions based
upon an intelligent analysis of the incoming RF ievel and rate
of change of RF level, plus audio level and audio content.
Simply amazing. Simply LECTRO™.

A tracking front-end and
256 selectable UHF frequencies, a

The receiver is powered by an aluminum battery
cartridge (4-AA batteries) that slides onto the side of
the housing, or from external 12 to 16 Volt DC.

| Call (800) 821-1121 | LECTROSONICS®

In the USA, Canada and Puerto Rico

Talk with a human, not a machine. . . .
% _ . visit: www.lectrosonics.com

381 Laser Road. Rio Runcho. NM 87124 USA - ph (505) 892-450/1 fax (305) 892-6243 - e-mail: sales@lectrosonics.com

Fhe Wireless Compaity
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COME T0 A NEW WORLD
- OF CONVERSION

ANALOG WAY® introduces the Leading
Studio Scan XTD 820, a High Resolution
WORKSTATION,/PC/MAC to VIDEQG SCAN CONVERTER
for a broadcast quality conversion

Features :

oFront Panel LCD Window
with Direct Touch Control
for fast and easy adjustment

@6 Anti-Flicketing levels

@16 user memory Presats
#Internal Power Supply

#0ptional Dightal video Output (SDI)
@16 milllon Colors Processing

®Professional GENLOCK

#COMPUTER INPUT
up to 1 600 x 1 280
{Auto Scan up to 110 KHz)
#VIDEO OUTPUTS ;: COMPONENT
(DVCAM™, DYCPRO™ recording),
RGB/S, NTSC. PAL. S. VIDEO

©Z00M up to 200 % (continuous)

Eﬁm § o b @ wi0OGA __1;

dthar Prodistts avalkabile @ Saemiees Switchers®, Scalers,
Lime oubders, Down Converters, interfaces, Cables, DA's

ANALOG WAY, 75 Maiden Lane, “
New York, NY 10038
Tel: (212) 269-1902 - Fax: (212) 269-1943
www.analogway.com  ANALOG WAY

Circle (183) on Free Info Card

SOt DOWNSTREAM
. LINEAR KEVERS

a . - .
¢ = bl el PENVRIA

Masterkey 6

The perfect, cost effective solution for
flawless linear keys.

~ = " EEPORORE®

| bVS

Masterkey 7
Loaded with features: linear keys plus ~
A/B mix, wipes, split screen, fade to black,
chroma key, safe area graticules,
key masking, failsafe bypass, memory,
preview output.

Front control panel of both models may
be remoted.

broadcast video systems corp.
40 west Wilmot St., Richmond Hill, Ontario L4B 1H8

Ph(905)764-1584 Fax(905)764-7438 E-mail: bvs@bvs.on.ca

Website: www.bvs.on.ca

Circle (149} on Free Info Card
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GRAPHICS SOFTWAREPLUG-IN

Inscriber Titlemotion DV 4.2: allows users to creat video titles
and motion effects in Adobe Premiere on Windows 98 and NT plat-
forms; new features include over 200 pre-designed templates, more
than 50 animation templates, blur filter and over 200 new text
styles; with full key channel support, titles can be laid over
digitized video with full transparency;800-363-3400; 519-570-

9111; fax: 519-570-9140; www.inscriber.com
Circle (359) on Free Info Card

STREAMING MEDIA PRODUCTIONSYSTEM

Media 100 iFinish 3.0: Windows 2000 will serve as the streaming
media production solution’s primary development platform
offering; the move offers users the benefits available in the more
stable operating environment, including dual-head support;
with the system, users can utilize input from almost any video
device or graphics application to create high quality video and
audio content for streaming over the Internet;800—773-1770;

508-460-1600; fax: 508-624-9384; www.media100.com
Circle (360) on Free info Card

COMMERCIAL-GRADECDPLAYERS
Superscope/Marantz PMD330, 331 and 340: these CD
players are able to play CD-RW discs recorded on CD-RW
compatible recorders; models offer a high-performance CD
mechanism and state-of-the-art signal processing technology, a
multifunction programmable cue button that enables precise
control of playback and a 10-digit keypad to access up to 99
tracks; also offers A-B point audio loop playback, audible frame-
by-frame search control, single-tack play, index searching and
21 preset functions; each model includes RCA analog outputs,
digital (SPDIF format) coaxial output and RC5 remote input/
output; 630-820-4800; fax: 630-820-8103; www.marantz.com/

product/professional
Circle (362) on Free Info Card

GROUND LOOPRIPPLEELIMINATOR

Matthey Electronics MRE filter range: available as single
or triple channel boxes, the filter reduces 50- or 60Hz hum by up
to 60dB; eliminates potential hum interference in the video
channel of cameras, video effects generators and monitors;

+44-1782 524 919; fax: +44 1782 524 977,
Circle (355) on Free Info Card

PUBLICATION

SYPHA NLE Buyers Guide: new publication offering over 300
entries dedicated to nonlinear video editing systems; also covers
disk recordersiservers aimed at editing applications; potential
purchasers can use the guide to establish what is on the market
and determine the most useful product for their needs; full
listings include target markets, specifications and operational

features; +44 1817 611042; fax: +44(0)181 244-8758;
Circle (356) on Free Info Card
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© 2000 Maxell Corporation of America

DROFESSIONAL MEDIA

Get blown away by the power of Maxell’s

professional digital media. Maxell's cutting edge portfolio

ncludes products such as DVCPRO and Betacam SP and a full line of digital recording products such as
Digital Betacam, D-2, D-3, D-5 and DLT. Maxell offers top reliability and performance and the brand
name to drive sales and stimulate category growth. When you combine Maxeil’s history of delivering
peak performance, outstanding reliability and category innovation with our technological

leadership, it's no wonder we've been the industry’s choice for over 30 years.

[ TAKE YOUR PROFESSIONAL MEDIA TO THE POWER OF MAXELL

PROFESSIONAL

Circie {148) on Free Info Card
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512X512HDROUTERS

Leitch Integrator: is available in HD, coaxial or fiber SDI
analog video, AES audio, mono or stereo analog, offering field-
accurate switching in 4-, 6- or 8RU frames; it also features dual
outputs, references and individually configurable serial ports, as
well as hot-swappable power supplies and control logic;800-

231-9673; 757-548-2300; fax: 757-548-4088; www.leitch.com
Circle (365) on Free Info Card

HD D/A CONVERTER

Miranda Technology SDMO0871p: miniature HD digital to
analog converter facilitates the monitoring of HD serial digital
HD SDI SMPTE 292M) video signals; RGBHV/YUV output with
user-selectable sync type to enable use in a wide variety of HD
component analog and multisync computer display monitors;

514-333-1772; fax: 514-333-9828; www.miranda.com
Circle (366) on Free Info Card

TVFAQILUTY AUTOMATION

Columbine IDS Broadcast Master V.7: new design and
architecture allows for improved scalability, business integra-
tion, SQL database structure for open access to third part tools
and simultaneous access to shared data within a workgroup;
offers Break Explorer and Planning Plus facilities; an integrated
suite of software modules for acquisitions, schedule planning,
program and transmission scheduling, process control program
management and sales and library management; 303-237-4000;

fax: 303-237-0085; www.cjds.com
Circle (367) on Free Info Card

ROUTERPROTOCOLCONVERTER

DNF Controls RPC: converter allows routers from different
manufacturers to work together under a main router control;
slave routers can be mapped to any desired level on the main
router; supports routers from Grass Valley Group, PESA, Sierra
Video Systems and Telect as masters and/or slaves; 818-252-

0198; fax: 818-252-0199; www.dnfcontrols.com
Circle (368) on Free Info Card
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on Switchers

O
e

Analog
is Alive & Well
at Ross

< MV - 3U PUlS
2 ME 24 Inputs
2 ME 16 Inputs
1.5 ME 16 Inputs
1 ME 16 Inputs
1 ME 10 Inputs

RVS 424
RVS 416
| RVS 316
| RVS 216A
| RVS 210A

Downstream MultiKeye
Downstream MultiKeyer

# Next Transition
“GVG"* Style
Operation

¢ 3 Year Warranty

GVG I & Tademark 10f Grass Valey Group

Switchers, Keyers,
& Terminal Gear

Tel: (613) 652-4886
Fax: (613) 652-4425

Email: solutions@rossvideo.com

www.rossvideo.com

Ask about our complete line of
RossGear Terminal Equipment.
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LC Fiber Optic Connector Products

Methode Fiber Optic products
inanufactures a complete line of LC
connectivity products for voice. video
and data applications. The LC
brochure details product specification
and performance standards of this
small form factor solution.
Singlemode and multi-mode
connectors, adapters, simplex and
duplex patchcords, and cabling
hardware are now available.

Methade Electronics, Inc.

Fiber Optic Products

7444 West Wilson Avenue

Chicago, lllinois 60706

(B00) 323-6858 Fax: (708)867-9621

Circle (154) on Free Info Card
Quick-Cure™ Connectors

The Methode ST® and SC Quick
Cure™ system combines patented
polymer ferrule technology with a
rapid cure adhesive. The pedestal tip
reduces fiber breakage, and the 20
second curing interval decrease fielg
termination procedure time.

Methode Electronics, Inc.

Fiber Optfc Products

7444 West Wilson Avenue

Chicago, lllinois 60706

(800) 323-6858 Fax: (708)867-9621

Circle (155) on Free Info Card

Quantum QX™ Backplane System

The QUANTUM QX™ fiber optic
backplané connectivity system offers
high-density connectivity in
backplane applications such as
tslecom and datacom networking.
QX trunk cables and assemblies are
available in multimode and single
mode versions and are compatible
with other backplane systems.

Methode Electronics, Inc.

Fiber Optic Products

7444 West Wilson Avenue

Chicago, lllinois 60706

(800) 323-6858 Fax: (708)867-9621

Circle (156) on Free Info Card

Angle Polish Connectors

Broadband Applications require the
back-reflection reducing
capabilities of Methode APC Angle
Polish Connectors. Available in FC,
SC, and LC configurations.

Methode Electronics, Inc.

Fiber Optic Products

7444 West Wilson Avenue

Chicago, lilinois 60706

(800) 323-6858 Fax: (708)867-3621

Circle (153) on Free Info Card

MP™ Connectors

£

The Methode MP Ribbon Connector
System offers a 12 fiber capacity in
a miniaturized footprint patterned
after SC styles. The MP is ideal for
high-density LAN and data center
applications.

Methode Electronics, Inc.

Fiber Optic Products

7444 West Wilson Avenue

Chicago, lllinois 60706

(B00) 323-6858 Fax: (708)867-9621

Circle (152) on Free Info Card

SC Fibre Channel Loopback

Methode offers severai loopback
products to test a variety of optical
network and basic transceiver
operations. Fibre Channel System
{FCS) compatible loopback
connectors are available with
several attenuation levels.

Methode Electronics, Inc.

Fiber Optic Products

7444 \West Wilson Avenue

Chicago, lllinois 60706

(B00) 323-6858 Fax: (708)867-9621

Circie (151} on Free Info Card

Stratos fiber optic
connectors work where

others fail.

Expanded Beam technology lets your broadcast go through no matter what.

Whether you're irving to commuleate through dirt. nud
wiler. grease — or even eaplusions — Methode's new Strates fiber
opli€ connectors can do the job. That's because they use
Expanded Beam (EB) teehnology for unsnipassed performance
Tn harsh emvdromments

Machined from advanced materials, Methode's Stratos ER
connectors are easy to clean and eaw w inate. They hase the
optical charactenstics of the high-performance fiber optic
conneciors You'd find i a nice, clean campuler reoni

but with the shility te handle ane unprotecied emironment no
manter how rough

Al Stratos EB connectors dre suppurted by Methode Fiber
Optics offices wil prrsonnel located all over the warld. 1Cs just
what vor'd expect from Methode Electromics. a $400 million
company and developers of the advanced MIP7 and Quick-Cure
connecton.

Call 1-800-323-6858 (oduy 10 learn more - or to place

vour order — (or Methode Stratos EB fiber optic connectors

(M ETHODE ELECTRONICS, INC.

Hethode Electranics. Inc. - 7444 W Wilson Ave « Chucago, IL 60706 « 1-800-323-6858 « FAX.1-708-867-9621 + www methodegom + fopinfo@ methode com

ST® is a trademark of Lucent Technologies
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BROADCAST COMBINERMASKFILTER

Andrew Trinity: RF filter for television broadcast applications;
providing thermal stability — cool operations up to 75kW;
features aluminum construction and thermal compensation
technology which reduces frequency drift;800-DIAL-4-RF; 708-

349-3300; fax: 708-349-5444; www.andrew.com
Circle {373) on Free Info Card

MEDIUM-HAULVIDEOPLUS 2-WAY DATALINK
Force Inc CCTV Linx RS-250C: allows for the transfer of
baseband video and bi-directional RS-232 data signals over a

PUBLICATION

security/surveillance video, highway video/data collection, tunnel
monitoring and airport security systems; offers adjustment-free
RS-250C medium-haul video-quality performance; may be used as
a stand-alone module with EMI/RFI shielding or adapted for use
with a EIA 19-inch rack chassis;800-732-5252; 540-382-0462; fax:

540-381-0392; www.forceinc.com
Circle (369) on Free Info Card

Hannay Reels Audio/video cable reels catalog: new four-color
catalog provide information and updated specifications on Hannay

single fiber optic cable, with complete EMI immunity; the system  Reels audiofvideo cable reels, including its newest line designed

can be used with no need for user adjustment in applications including

KRAMER - Solutions
That Make Sense

w hether you are installing a Presentation System, Edit Suite,

Control Room, Video Conferencing System or any application that
needs multiple source audio or video display. Kramer's extensive line of
cost-effective matrix switchers gives you the uncompromising quality and
versetility to solve any installation problem. Call us for a free catalog. to
choose the model that best suits your application, or for some free advice.

\ \4 /
NEW /
~.yg 8.8 8VS 808X " @ Video Bandwidth 200+ MHz ® Video S/N 74 dB

~, spaan Audio Bandwidth 100+ kHz Audio /N 84 dB
b \
o 4 \ /

saLecTon

O L -l TR !

~ | ~
@ Control manually,
® Kramer K-switch® RS-232 or RS-485

software included
Ny /,

® Balanced or
unbalanced audio models

3 vear -
~ Warranty
Kramer Family of Matrix Switchers Ty ,.,r\:
¢ Video e Serial Digital (SDI)
* Audio * S-video * Video and Audio
20 East Main Street * Clinton, New Jersey 08809
(888) 275-6311 ¢ info@kramerus.com

In Canada, Call (800) 263-0733
www.kramerelectronics.com

Over 250 Switchers, DA's, Processors, VGA/XGA Interfaces,
Encoders and DecodersYou Can Count On! 7
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for simplified set-up and tear-down; reels engineered for recording

facilities, live events and mobile
broadcasting are featured;800-GO-
REELS; 518-797-3791; fax: 800-

REELING; www.hannay.com
Circle (370) on Free Info Card

AUDIOCONSOLE
ACCESSORIES

Otari ADVANTA accessories:
new line of accessories for the
ADVANTA digital production system
include seven options; the line
features a 19-inch Rack Options
section for an additional 19-inch
work surface; other accessories
include a TDIF/ADAT 1/0 unit providing
32 inputs and outputs in ADAT optical
or TDIF formats and an ADVANTA
fader panel with eight assignable
Master Faders for use as dedicated
group masters; redundant power
supplies for phantom power, the
server and the DSP engine are also
available as options;800-877-0577;
818-598-1200; fax: 818-594-7208;

www.otari.com
Circle (371) on Free Info Card

TRANSMISSIONLINES
Andrew Rigid Transmission Line:
now available with a new 7 3/16-inch
75 ohm line and patented technology
for extending the life of a transmission
line system; Andrew's rigid transmission
line is made from high connectivity
copper tubing; features a patented
bellows section in each inner conductor
allowing for differential expansion
between the inner and outer conduc-
tors; the section eliminates mechani-
cal wear and keeps metal shavings
out of the line, extending transmission
line life;800-DIAL-4-RF; 708-349-3300;

fax; 708-349-5444; www.andrew.com
Circle (372) on Free Info Card
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At 2000 feet up,sZ“d best won't do.
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d with ovet 1/2 a century of

| expertlse Dlelectrlc can design

the ﬁnes "‘éngmeered DTV Antenna System available.

"(

~ s one company with two facilities —

Raymond, Maine and Palmyra, Missouri —
Dielectric offers you the world’'s most experienced
team to get you on the air with DTV. Work with the
RF leader in the broadcast business because it is
our primary business. We offer you provan designs
for the most fully engineered DTV systems in the
world today.

* 700 years of combined broadcast engineering expertise
*212 DTV antenna systems on air or in manufacture

* 80 DTV stacked antenna systems

*2 DTV high power triple stacks

With more DTV experience than all other manufacturers
combined, Dielectric assures you that your project will
be done right and on time. Put our expertise to work for
you and call us today.

Dielectric

Engineering Excellence Since 1942

I Circle (158) on Free Info Card

~800.341.9678 » 207.655.4555 » www.dielectric.com ¢ email: dcsales @dielectric.com
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JI6ITALED
[ELEVISIONZ00D i

CONFERENCE & EXHIBITION  Atlanta, Georgia

A MUST ATTEND EVENT FOR ALL
DECISION-MAKERS INVOLVED IN

TELEVISION & PRODUCTION

Broadcast

ENGINEERING

<§Qaammsr

ENGINEERI\NG
millimeter

MD’ ¥
(S SYSTEARS

- "e‘j,\

@‘%
Gr

TN B
- . -

CALL 225.751.5626 orR ReETURN CourPON

Filt out the form below to make sure you receive ail the program and registration information as it becomes availabie:

[3 I'm interested in attending DTV2000 [} I'm interested in Sponsoring/Exhibiting at DTV200(

Name Title
Company
Address

City State Country

*Phone Fax

“*E-mall
*International guests, please include city and country codes
**Provide only if you wish to receive news and updates via e-mail

FAX: 225.751.6344

MAIL: DTV2000 Customer Service « 16016 Perkins Rd. « Baton Rouge, LA 70810 « USA
CALL:  225.751.5626

VISIT:  www.dtvconference.com

wwWwW americanradiohistorv com


www.americanradiohistory.com

VIDEO CARDS

Digital Voodoo D1 Desktop 64 series: series of uncompressed 10-bit SMPTE
259M SD1 QuickTime video cards including D1 Desktop 64, D1 Desktop 64 Lite
and D1 Desktop 64AV; the D1 Desktop 64AV is optimized for editing with
Apple’s Final Cut Pro and other such applications, with audio features rather
than the key output featured in the other models in the series; D1 Desktop 64
and D1 Desktop 64 Lite models feature new dual channel video output allowing
options including “video and audio,” “video and alpha key” and full dual link

4:4:4:4; +61 3-9699-4633; fax: +61 3-9699-3226; www.digitalvoodoo.net
Circle (378} on Free Info Card

PORTABLE MIULTIDISCRECORDER

HHB Communications Portadisc: optimizes the advantages of the mini-
disc format, including exceptional sound quality, random access and straightfor-
ward editing using easy-to-handle, low-cost media; records on standard mini-
discs and uses the latest ATRAC recoding algorithm to ensure optimum sound
quality; balanced mic input circuits enhance the unit’s sonic performance; circuits
feature switchable phantom power and limiting, which can be stereo linked;
records 80min stereo; 160min mono.; 310-319-1111; fax: 310-319-1311;

www.hhb.co.uk
Circle (385) on Free Info Card

INTERNET-ENABLED REMOTEMONITORINGSYSTEM
Euphonix Listen-In: allows System 5 users to provide a live, secure Internet
access for those involved in the recording/mixing process who are physically
removed from the control room; users can log on through any audio capable PC or
Mac and hear a near-CD quality mix; 818-766-1666; fax: 818-766-3401;

www.euphonix.com
Circle (381) on Free Info Card

ANALOGDIGITALTRANSMITTER

Rohde & Schwarz NH7000/NV7000: compact, medium-power transmitters
with LDMOS transistors and integrated analog or OFDM/8VSB coders for
analog and digital transmission; feature liquid cooling, a newly developed
exciter and a special hardware concept; +49-89-41292931; fax: +49-89-

41291211; www.rsd.de
Circle (386) on Free Info Card

DIGITALWIRELESSSYSTEMS

TOA Electronics DK-7 series: provide users with studio quality sound and a
dynamic range of more than 110dB, with no pumping or breathing effects;
systems are availabel in handheld, lapel or instrument forms for applications
ranging from live performance to studio recording, electronic news gathering
and pro audio; offers 24-bit analog-to-digital conversion for precise reproduc-
tion of the source signal, and seven selectable frequencies for simultaneous use
of up to seven systems;800-733-7088; 650-588-2538; fax: 650-588-3349;

www.toaelectronics.com
Circle (387) on Free Info Card

VIDEO DISTRIBUTION AMPLIFIERS

Crystal Vision VDA series: new series of analog video distribution
amplifiers allows for 18 different combinations of boards and frame rear
modules; the VDA210R, VDA110R, VDA210M and VDA110M provide users with
a choice of different numbers of inputs, outputs, loop-throughs and manual or
remote control to meet installation requirements; all feature GPI and LED
indication of errors including input failure and power loss, adjustable gain and
high quality equalization; +44 1223 506 515; fax: +44 1223 506 514;

www.crystalvis.com
Circle (388) on Free Info Card
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new concept
“Capacitive-Discharge”
800Hz PULSE GENERATION

BULK ERASERS

FAST
COMPACT
EFFICIENT

RELIABLY ERASE
METAL TAPES

All Models operate on 117V at 3 Amp.
24 hour continuous duty, no heat build-up.
A mj‘ |—"‘
sal ;’ 2500 ’

3800

.' s
3800 &) &
For BETACAM-SP-Sx 2500

Digital BETACAM. MIl.  For DVCPROQ L-M
VHS, Beta elc and

1/2"w METALOXIDE Ultra High
COERSIVITY
i | 5500

For D2(D1). D3, D5
Large and M-S
34w 1/2"w

all cassette
METAL-OXIDE
TABLE TOP MODEL

.l

I

§f
-

6000

For D2(D1),D3,DCT
Large and M-S
34w -1/2'w

all cassette

Up to 1"w+14" rell

D ';'I all Reel Type
0 . METAL-OXIDE
| MASTER ERASER

REQUEST FULL-LINE CATALOG

U.S.A. DISSTRIBUTOR
RTI-RESEAARCH TECHNOLOGY INT'L.

4700 CHA SE AVENUE
LINCOLNWOOD, IL 60646 U.S.A.

PHONE :847-677-3000
FAX  :847-677-1311

SANIX CORPORATION

TOKYD, JAPAN FAX:81-3-3702-9654
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Interested in
Digital Audio Workstations?

Ifyouneed toknow what'son
the market. The DAW Buyers Guide
Is vour answer!

How many trade shows,
magazines. telephone calls and
[nkernet searches would it take to find
eventhing that's out there? Then
how long would it take to compileall
that infonmation into an casily
comparabie format”? And then w hat
aboutall that missing info?

Don’tworn -wevedone the
hard work forvou!

The DAW Buyers Guide from independent consultants SYPH A includes
details of over 300 digital audio workstations and tapeless recorders and
corersnotonly existing systems. but those vetto be launched

[U's comprehensive. it's i aluable and it's only $34.93 - shipping
and handling. For more details contact SYPHEA Tel =44 208761 1042:
Fay = 20 X2 X738 email svpha a compusen e.com.

The DAW Buyers Guide i~ « ailable through NAR Publications.,
wawnab.org nabstore. or direct from SY PHA and other booksellers
worldw ide,

It's here...
Industrial Machinery
AUCTIONS
on the Internet!

Industry will never
be the same.

AUCTIONS
Maochinery and Property
—Mus—
Muachinery Tor Sale
Businesses for Sale
Commercial Real Estate
HEFs and K=
mployment

ding and Capital
E-mail Motification Services

u;ww.i-numindustry.:um
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BETACAMSP VIDEOCASSETTE

Quantegy BSP: offer high quality picture and audio reproduc-
tion for professional ENG/EFP and studio applications; feature a
dimensionally stabilized polyester backing for the prevention of
skew errors; also feature quality assurance test plans inctuding
full-width laser scanning, real-time video dropout testing and
laser scanning inspection of the coated web and individual
strands to maintain surface uniformity;800-752-0732; 334-745-

7643; fax: 334-742-6091; www.quantegy.com
Circle (390) on Free Info Card

uPs

MGE UPS Systems Galaxy 3000: three-phase, online 10- to
30kVA UPS is compatible with all major industrial and network
communications protocols, offers a full graphical user interface
display, and reports all input/output voltage combinations;
offers a unique ECO mode operating at 97 percent efficiency;
advanced inverter technology restricts total harmonic distortion
to less than three percent; also features a contained, scalable
design — extra options cabinets are not necessary;800-523-

0142; 714-557-1636; fax: 714-557-9788; www.mgeups.com
Circle (392) on Free Info Card

PANTILT ANDLENS CONTROLSYSTEM

Electronic Systems Integration Model 280: features video
preview and sync distribution; handles switching needs including
teleconferencing, distance learning and theater instrumentation
for small broadcast facilities; allows control of up to four remote
camera sites by a single electronic solution through two auxiliary
switches on the front panel; four RS-422 connectors interface with
each of the remote sites; pan/tilt and lens control system also
features a 9-Pin D connecter for RS-232 serial interface, a 6-Pin
Mini-DIN connector for remote CCU interface and a wall-mounted

power supply; 407-956-0095; fax: 407-956-0610; www.esi-inc.com
Circle (393) on Free Info Card

ISOLATOR

Jensen Transformers 1SO-MAX CO-2RR: newest in
Jensen's IS0-MAX line of isolators, eliminates hum in audio
systems; neutralizes ground loop problems occuring within
audio signals with a turnkey interconnect solution; the CO-2RR
provides users with 15dB of headroom at 20Hz; 818-374-5858;

fax: 818-763-4574; www.jensen-transformers.com
Circle (397) on Free Info Card

FACLITY MANAGEMENTSYSTEM

Xytech Systems Web Browser Module: latest addition to
the Enterprise facility management system allows film
companies, broadcast studios and production houses to access

www americanradiohistorv com


www.americanradiohistory.com

N (u.: @N i

enyoYm e

True power is the ability to control — and that’'s what the
new ENVOY7256 router with Time Division Multiplexing
{TDM) technology gives you; unequaled power to control
your digital audio signals. With single channel switching SUTRRE
with gain control, channel summing and phase inversion
of up to 512 channels (256 AES) in a single 14 RU frame,
the possibilities are endless.

HQUIPMENT

SERVICES

The TDM matrix allows individual mono channels to be swapped from any input
pair to any output pair regardless of size. Linear expansion to multiple frames
now becomes effortless. With just one additional 14 RU 512¢ frame you've
doubled your routing size to 10247, With just four 14 RU 5127 frames you're now
at 2048°. There are no additional audio DAs or secondary switching systems to
worry about and expansion interconnections use standard coaxial cables. In a
digital environment where being out of control can spell disaster, the
ENVQOY7256 router gives you the power that puts you solidly in control. And it's
only available from the people that have DTV down to a science. ADC.

For more information call (800) 726-4266 in North America or {530) 265-1000
worldwide, or visit our website at www.adc.com/broadcast.

Circle (161) on Free Info Card The Broadband Company
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facility information over the Internet; users of the system can
access information such as studio and production schedules,
and location information from anywhere in the world, as well as
tracking their own information online; 818-767-7400; fax: 818-

767-7430; www.xytechsystems.com
Circle (398) on Free Info Card

DIGITALBETACAMVIDEOCASSETTES

Quantegy DBC: high impact cassette mechanism for ENG/EFP
or post production applications; features a coactive site binder
system to improve cross-linking and reduce debris; incorporates
polyurethane molecular binder and matrix lubricant system for a
smooth tape surface; small and large cassette sizes offer play
times of six minutes to 124 minutes; 800-752-0732; 334-745-7643;

fax: 334-742-6091; www.quantegy.com
Circle (389) on Free Info Card

DIGITALTELEPHONE INTERFACE

Telex Communications RTS TIF-2000: designed for use
with all RTS digital matrix intercom systems; features an auto!
manual answer mode and direct call-in to party lines and IFB
circuits, as weill as direct audio input mixes with matrix audio;
calls can be placed on hold and accessed individually or all at
once through talk and listen keys on the RTS keypanels; TIF
status is displayed on the TIF-2000 front panel;800-392-3497;

612-884-4051; fax: 612-884-0043; www.telex.com
Circle {396) on Free Info Card

COAXIALKEYPANELINTERFACE

Telex Communications RTS €51-200: allows users to
connect RTS Matrix keypanels with intercoms via a single
coaxial cable; interfaces provide two complete, independent

interfaces in a 1/2RU box, converting send and receive audio
signals from balanced analog to a 48kHz, 24-hit signal, and a bi-
directional data; all these are then transported over a single
coaxial cable;800-392-3497; 612-884-4051; fax: 612-884-0043;

www.telex.com
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ASSETMANAGEMENTSYSTEM

Vecta AMS: is an NT-based system providing backup and
archiving to standard SCSI devices, C2-level security and
multiple-criteria database searches; the system also offers
seamless integration with Vecta DTV Stillstore; users can also
view stored images from remote clients through an Internet
browser, and utilize centralized reference storage and archival
of still and graphic images; 800-706-0077; 310-581-8800; fax:

310-581-8808; www.avicatech.com
Circle (401) on Free Info Card

‘Comprehensive,” ‘In-depth,’ ‘Vital’

developmentsin DTV,

Dr. Corey Carbonara
conducts research and
performs consulting for
HDTV/DTY conversion at

Baylor University,

Waco, TX. technical in nature.

124 Broadcast Engineering  Jufy 2000

“One of the biggest challenges of
my job is keeping up with the

When our readers tell us about Broadcast Engineering, they say it's the best
place to get current and reliable information about the television, cabie and
production industries. Just ask Dr. Corey Carbonara:

“Broadcast Engineering provides
2 high-definition of clarity on
DTV issues.™

*“I believe it is vital to keep
abreast of these new developments
and technical breakthroughs.
Broadcast Engineering always has
comprehensive coverage and in-
depth analysis of issues that are

Dr. Corey P. Carbonara

Associate Vice President for Technology
Management; Executive Director,
Institute for Technology Innovation
Management, Baylor University

Broadcast

ENGINEERING

THE JOURNAL OF DIGITAL TELEVISION ®

AnINTERTEC ARIMEDI Y Publication
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Video Demodulator

msi 320 Tek/Rohde'
Here’s what you'’ll

Differential Phase 2™ 2° | find when you
Differential Gain 1% 2% compare the
ICPM Accuracy +2° from 75° to 105° not specified msi 320
Aural Signal Visual carrier Requires a sync with the
Demodulation ' not required modulated visual Tektronix/Rohde
Zero Carrier User selectable Must be demodulator:
Reference Line between 11 and 36 factory set

But don't just take our word for it. Put the Don’t wait. Just tell us you want to try the msi 320
msi 220 side by side with the demodulator with absolutely no obligation. We'll send you a demo
you're using now. If it's a legendary 14507, you'll request form. Fill it out and return it, and we’ll send you
find the performance of the msi 320 nearly a demo unit that you can test and evaluate, [t's that
identical. If it is anything else, you'll find there’s easy. If you have any questions, we’ll even help you
no comparison. set up a valid comparison test.

Make the comparison. Call us today.
You'll be glad you did. f'l_%:::::?n

inc.

Modulation Sciences Inc.

1. Tektronix is a registered trademark of Tektronix, Inc. Rohde is trad k i2pyniands el D'  SOmeEstp L a5
. rademark of . Inc. Ro rademar
of Rohde & Schwarz Gmbh & Co, KG, Germany Toll Free: (800) 826-2603 Fax: (732) 302-0206

2. 1450 is & mark of Tektronix. Inc. E-mail: sales@modsci.com www.modsci.com
Circle (163) on Free Info Card
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HDUNCOMPRESSED VDR

DVS Digital Video Systems Inc ProntoVision 2000:
successor of the ProntoVision allows real-time 1/0 and storage
of uncompressed HDTV content; new generation fits into a 4HU
case; contains huilt-in video disks holding up to one hour of video
and audio; supports comman HDTV rasters — 1035i/1080i, 720p,
1080p/24, 1080p/30 and 1080sF/24; features a real-time color space
converter allowing for YUV/4:2:2 and RGB/4:4:4, with in and outputs
in YUV and RGB; can be operated as a stand-alone device or in
connection with a host computer running Windows NT 4.0,
Windows 2000, Linux or Solaris platforms, 818-241-8680; fax:

818-241-8684; www.digitalvideosystems.com
Circte (394) on Free Info Card

225-4500KVA UNINTERRUPTIBLE POWER SUP-
PLY

MGE UPS Systems EPS6000: offers large-scale, continuous
operation power backup for hroadcast facilities; protects
Internet and broadcast facilities from power outages and
provides power conditioning to smooth out periodic power line
or weather-related disturbances; handles the "crowbar effect”
caused by broadcast transmitters by means of high surge
circuitry and a 100 percent rated static transfer switch; features
Insulated Gate Bipolar Transistors with MGE's Digital Power
Quality micro circuitry;800-523-0142; 714-557-1636; fax: 714-

557-9788; www.mgeups.com
Circle {(391) on Free Info Card

DTVTRANSMITTERTESTSYSTEM
Harris CD Eye: now shipping from Harris,
an integrated digital transmitter test system;
a software-based system that provides
measurements for spectrum, out-of-channels
mask, eye diagram, consteliation, signal-ta-noise ration

and error vector magnitude, pilot level, nonlinear analysis and
real-time adaptive correction metrics;800-622-0022; 513-459-

3400; fax: 513-459-3890; www.harris.com
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MULTIMEDIA SERVERS

Alex Temex Multimedia Libra servers:
now shipping with the Linux operating
system, scalable, modular servers offer easy
access to multimedia via LAN networks;
parallel architecture eliminates duplication of stored data; +3

1471695 77; fax: +33 4 50 64 09 02; www.alex.com
Circle (399) on Free Info Card

FIREWIRESTORAGE

MicroNet Technology SANcube: now
shipping, the serverless storage network
offers fast connectivity and fast, reliable
storage for project collaboration on Power
Mac G4, Power Mac G3, PowerBook and iMac DV systems,

transfer rate is 30Mb/s; 949-453-0673; fax: 949-453-6071;
Circle (400) on Free Info Card

THE EQUIPMENT LIQUIDATION CHANNEL

The Leading Marketplace for
Professional Technology Tools

100% Satisfaction Guaranteed
Secure Transactions

Automatic Payment Escrow
Over 20 years of Pro Experience

Consignment or Buyout

‘® ® ®
digibid.com
Auction Network
an IndustryClick solution

www.digibid.com

e-mail your list to liquidation@digibid.com I eina |
or call 1.800.423.5499 Broadcast / Film / Pro Audio / Video / Lighting I
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You already have enough to think about when choosing for streamlining your single or multichannel operation.
a video server system. So here's some straight talk. The We won't dazzle you with the configuration diagrams
SeaChange Broadcast MediaCluster™ is the most reliable  here. Visit www.seachangeinternational.com. And see
in the industry. Without costly mirroring. That's the bet- why we're playing on 27,000 channels worldwide.

ter thinking engineered into SeaChange's entire family of
MediaCluster servers, defivering MPEG-2, 4:2:2 video at
bit rates up to 30Mb/sec. With rock-solid solutions start-
ing well under $100K, you can buy into open standards

SEACHANGE

INTERNATIONAL

and networked solutions that offer real opportunities

www.seachangeinternational.com

Circle (165) on Free Info Card

SeaChange International, inc. 124 Acton Street, Maynard, MA 01754 phone: 978-897-0100 fax: 978-897-0132 ©2000 SeaChange International, Inc.
All rights reserved. MediaCluster is patented, and a trademark of SeaChange International, Inc.
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Business highlights from broadcast and production

BY LAURA COLLINS, EDITORIAL ASSISTANT

Professional Communications Systems
was chosen by WTVC-TV to provide
systems design and integration for its
new broadeast tacility in Chattanooga,
TN, PCS installed equipment including
Panasonic DVCPRO 25/50 VTR and
routers, and switchers from the Grass
Valley Group in the new digiral facility.

PCS is also providing systems design
and integration services for NBC affiliate
KCEN-TV in its transition to digital.

Toral Video at Houston Studios recenty
purchased a DVCPRO cameorder and
HD studio VTR from Panasonic for
use in the production of feature films,
trailer tootage, video for plasma
screen display and HD projection.

Panasonic’s DVCPRO PV Series was
purchased by WVNY-TV in Burlington,
V1. The station is using the digiral
component cameorders, VI Rs and studio
plavers in the acquisition and produc-
tion of two daily 30-minute newscasts,

Fox Sports Ner wifl also be using
DVCPRO 50 equipment trom Pana-
sonic. The equipment will be used to
acquire, edit and plavback spores
programming in Fox Sports Net's
regional networks,

Panasonic, Tiernan Communications
and Synergistic Technologies have
founded Digital Broadcast Resources.
The alliance will provide broadcasters
with end-to-end digital television so-
lutions encompassing SD and muitifor-
mat HD production equipment and
systems, critical encoding, and system
integration capabilities.

Joint projects taken on by the three
companies include an HDTV broad-
cast of “Monday Night Football™
and the ABC HDTV Release Center.

NBC will use Scientific-Atlanta’s
PowerVu Plus digital video compres-
stom system to deliver four channels
of backup broadcasts to its network
attiliates in the United States.
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ALLIANCE ATLANTIS chose
Columbine JDS provided integrated
management solutions for its four-
channel lineup. CJDS™ DMAS and
Paradigm will be corporated into a
management and automation system
for traftic, programming, material man-
agement and multichannel automaton.

THOMCAST Communications and
Evertz recently signed a reseller agree-
ment. Under the agreement, THOM-
CAST will distribute and market
Evertz products including keyers, logo
inserters, timecode generators and
universal data readers/decoders to
the domestic broadcast market.

Avstar and Sony announced a joint
solution for newscasters. The project
introduces Active-X protocol into the
Avstar Newsroom Computer System
in order to allow it to coexist with Sony
systems. The integration specifically
allows tor control of Sony's Clipkdit
and NewsBase news server and enables
newscasters to access news feeds and drafr
accompanying text simultaneously.

Artesia Technologies announced
that Centerseat has chosen its Teams
3.0 digital asset management solution
in its new entertainment and informa-
tion website, www.centerseat.com.
Centerseat will use the system to
support secure syndication and content
distribution to its broadcast partners,
as well as to create a comprehensive
digital media library of images, video
and audio.

Artesia’s Teams solution will also be
used by 2le, a Web entertainment
broadcasting network, to manage its
streaming, media content for scheduled
and on-demand display.

NBC News recently purchased ES425
SNG encoders from TANDBERG
Television to cover major news events
worldwide,
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Axiom-MT records
NMew Orieans jazz

Sheffield Audio Video Productions
recently used Solid State Logic's 96-
input Axiom-MT digital multitrack
console at the New Orleans Jazz Festival.
The MT was utilized in Sheffield's
remote truck to capture Sting's
performance in 5.1 surround sound.

The console was able to flawlessly
comhine 5ting’s audio with the HD
video of his performance by interfac-
ing effectively and cleanly with the
equipment in the video remate truck.
In addition, the Axiom-MT's automa-
tion enabled a quick changeover
betwoen performances, since produscess
were able to do a sound check in
advance and recall the settings from
that for each performance.

Virage offers
interactivity for WB

The WE television network chose
Virage Interactive to allow viewers to
interact with the WB’s one-hour comedy
series Popular, Virage's application
services will be utilized to put the first
18 episodes from the first season of
Popular on the Web.

Viewers can then view specific scanies
by searching the material by charactes,
date and episode at wrww. TheWE. com.
They can participate in the Popular
Purge by expressing their opinion on
which character should be eliminated
in the show's season finale, with the
most humorous comments integrated
into the broadcast of the show.

AMS Neve console
supports Grammys

Maobile recording specialist Effanel
Music used a 128-input Capricorn
digital rixing console from AMS Neve
to record and mix this year's Grammy
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“I'm Nat Ostroff, Chairman of the Board at
the new Acrodyne. I'm here beca