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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
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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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Improvements in technology mean more antenna choices for
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
Broadcasters may have to negotiate a regulatory minefield
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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.
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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
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RTS advanced communications technology isn't just for NASA l =
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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
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