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The New TV-1000

Audio Console

LIVE TV —The Way it Has to Be
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DIGITAL TELEVISION SYSTEMS

'~

When Allbritton Communications
wanted to reach two television mar-
kets from a single location, Harris
incorporated a centrally located all-
digital studio with microwave links
to three transmitters over 100 miles
apart, two remote news bureaus
and 3 additional
microwave repeater
sites. This solution
enables Alabama’s
ABC 33/40 to blan-
ket the state with
city-grade signals.

“Harris’ digital
solution gives us
multichannel capa-
bilities which allow

“Harris created an all- dlgltal famllty
3 that let us double saleable inventory,
and they

did it at a near-analog cost.”

Robert A//bntton Chief Operating Offlcer Allbritton Communications

us to offer four distinct channels to
advertisers,” Robert Allbritton notes.
“Not only do we now have twice the
product to sell; we have the ability to
broadcast DTV as soon as we're
ready. What's more, Harris designed
and implemented our digital solution
faster thar: we ever
thought possible -
and at a cost only
10-15% greater than
analog.”

From an all-digi-
tal studio and C-/Ku-
band teleport facili-
ty...to a fleat of
Harris ENG and
SNG vehicles that

proudly bear the ABC 33/40 logo,
Harris met Allbritton’s unigue
challenge with state-of-the-future
techrology.

Whether your needs call for
digital-ready analog, or digital
right now, call Harris today. We'll
show you how digital is more of a
practical reality than you may think.

HARRIS CORPORATION
BROADCAST DIVISION

7920 Kentucky Drive
Florence, KY 41042 USA
TEL: +1 606 282-4800
FAX: +1 606 283-2818

a HARRIS

A new world of broadcast solutions

Systems: Electronic News Gathering — Fly-away Satellite — Mobile Procuction — Radio Studio — Satellite News Gathering
Satellite Uplink — Television Production — Television Transmission — Terrestrial Microwave

Circle (4) on Free Info Card
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We'll cover Na
than t

©AKIRA TAKAHASHI/AFLO FOTO AGENCY

The moment of concentration before the gate
slams open. The turn of a ski that determines

the race. The spin. The soar. The gasp.

With Panasonic DVCPRQ cameras covering every
game at Nagano, there’s not much drama our
lenses will miss.

But it's more than just the coverage that will
make you feel like you're right in the middle of it.
DVCPRO digital cameras are so lightweight, they
allow broadcasters to keep pace with the athletes,
even at 140 kilometers per hour, even at 138

meters above ground.

And that’s important when the difference
hetween a national hero and a silver medalist is
measured in .001 second increments.

There are over 30,000 DVCPRO units in use at
broadcast facilities around the world, offering
super-sharp digital images, pin-drop sound quali-
ty and minimal dubbing degradation. DVCPRO
won't just bring the action to your home, it will
bring you to Nagano.

Panasonic will offer state-of-the-art broadcasting

gano better
1€ SNOW.

systems, such as DVCPRO in our role as the Offi-
cial Supplier and prime contractor for the Interna-
tional Broadcast Center[IBC] and all the venues.

As an Official Worldwide Olympic Partner
participating with superior digital technology, we
believe it's also important to cover the true spirit
of sport. Something we do with our hearts, not
Just our cameras.

See you in Nagano for the snow.
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Is the uncertainty of HDTV keeping
you from buying the digital audio equipment
you need today? Are you afraid that what
AtoDs you buy today will be obsolete tomorrow?
b o A With NVISION you can buy now and buy

with confidence, because these products are
et 100% HDTV compatible. Each one is
designed to perform in today’s demanding
environment as &, well as tomorrow’s.

AES

DA's

Mix | Minus

Delays

Transmission
Protection
Switches

Reference
Gencrators

Synchronous/
Asynchronous
Routers from 8
to 260482

BUY *

I B ER BB BB BB O . [ WITH

CONFIDENCE

Time Code

Delays

Routers From

8x321t0512 °

FR1000 2RU frame and power NV 1025 AES DA with

g supply (with redundant option) - plug O reclocking and EQ

Data in any combination of up to 12 NV1000

Series modules
RS5422 /232 NV1035 Reference quality 20 bit NV 1080 AES reference
Routing Q AFS A to D converter generator for efficient digital audio

synchronization

64 Port to F NV 1045 Reference quality 20 bit NV3064SA Synchronous
256 Port i AFS D to A converter AES router 32% to 64 error-free,

on-air digital audio

Circle (9) on Free Info Card
For more information on these and other ligh performance audio

products, call us at 1-800-719-1900. www.nvisionl.com
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MEDAL
TABLE
.7

cenmb}g 10 |

RUSSA “‘ 106
FRANCE 161 4
CHINA 6 3
ITALY 313

FLOOD WARNING !

PAINTBOX & PICTUREBOX

The graphics team

In a wo-ld dominated by deadl nes and ratings, the ability to create
great news graphics fast, is vitdl. The urited forces of Paintbox®,

Picturebox® and Picturenet® P.us gives you all the creative power,
assured stills handling performance and =fficient networking you need.

H © I¥'s the t2am you can count on.

QUANTEL

Call our 24 hour Graphics Hotline now: 1 800 218 0051 Ext.481
Quantel Inc., 28 Thorndal Circle, Darer, CT 06820 Tel: (203) 656 3100 Fax: (203) 656 3459 http://www.quantel.com
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Marching to the DTV drummer

ver heard the line “If you build it, they will come” from the movie Field of Dreams? Recently it’s

been uttered by a variety of pundits from Wall Street to Sesame Street when referring to HDTV,
but they have added a new twist, “If you build it, will they come?” Trouble is, after it’s asked, few
seem willing to answer the question. Well, I think the question has been answered.

I recently spent several days at the January Winter Consumer Electronics Show (CES). I attend the
show infrequently, but when [ heard that Harris Broadcast was going to host a special DTV event, I
decided it was time once again to check it out.

What I learned was more than a little surprising. Although it’s no secret that TV set makers need
something new to sell, I didn’t expect as much excitement and visible support for HDTV from them
as | saw. From the set makers to DirecTV, to broadcasters,
everyone’s onboard the HDTV train, and this baby is ready to roll.

The show had plenty of set makers showing off their new TV sets.
In the past, we mostly saw recorded clips of flowers or fish, much
of which wasn’t even real HDTV. However, this time, the images
were live, off-air HDTV feeds from two Las Vegas stations, KLAS
and KLVW. There was lots of material, some designed to stress the
receivers, but all of it looking great. There were plenty of flat-panel
displays, new projection systems and lower predicted prices. Sets
will be available by the third quarter of this year. And, if you think
all this won’t matter because there won’t be any images to view on
these sets at your local Radio Shack or Best Buy, think again.
DirecTV announced that it will soon begin delivering two chan-
nels of HDTV programming.

Before concluding, I want to give a “Well done,” to the folks at
Harris. I’'ve been to a lot of press events (most could have been
neglected without missing anything), but this one was different.
The company hosted a session the day before CES opened to highlight its research supporting the
conversion to DTV. Although you might question the research the company conducted, Harris also
had independent sources there presenting their own data on the subject. Company officials promoted
HDTV and the technology; they did not promote their products.

Later that evening, Harris hosted what had to be the most upbeat, no-holds-barred, rousing kick-
off for DTV (or any other broadcast technology) ever. While I expected a typical snoozer, complete
with company talking heads spouting the advantages of “their” solutions, what I, and more than 200
others, got was a fantastic evening’s entertainment, in addition to some great facts and demonstrations
of HDTV and DTV.

Congratulations to Harris for supporting DTV at CES. It helps not only broadcasters, but also our
partners in this endeavor, the consumer electronics industry.

So to the question I first posed: Will they come? Well, I’ve seen it and when you build it — they will
come.

Brad Dick, editor

direct: brad_dick@compuserve.com
website: wiww.broadcastengineering.com

10 Broadcast Engineering  February 1998
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Reader Feedback

re: the October 1997
“Digital Basics”

Dear Paul,

Yes, the 2.4GHz digital wireless send-
er really works! [ just bought the Wave-
com Jr. brand (it cost $95) from one of
our distributors for video products (Pe-
tra) and frankly, [ was skepti-

elected officials (and bureaucrats).” Here
is yet another example:

Dear Brad,

I know most Broadcast Engineering
readers are more concerned, understand-
ably, about having to implement ad-

cal. I am surprised to report
that the quality is satisfacto-
ry and better than expected!

I needed to transmit a
PrimeStar signal to another
part of the house, approxi-
mately 40 feet away and
downstairs. Yes, the receiv-
ing antenna must be pointed
in the general direction of
the transmitter, but the trans-
mitter did not need to be
pointed at the receiver. 1 have
not noticed any interference
due to other equipment op-
eration, nor does walking
between the units cause any
signal degradation.

You might want to purchase one to
experiment with and see for yourself all
of its possible uses. I also plan to use it
with my camcorder for times when I
want the signal to transmit to a monitor
or recorder at a close distance where
wire would be impractical. It also trans-
mits quality stereo sound and can be
used for audio applications, as well.

I have also been trying some wireless
speakers around my house with excel-
lent results, solving some wiring prob-
lems with a simple solution.

Yes, it truly is a TV station for $150.

Donarp D. Funt
PresipENT/CEQ
DF&A WIRELESS
Corrus CHRISTIE, TX

Another roadblock for DTV?

Brad Dick wrote in his December
1997 Editorial: “In November, | again
reminded readers how stupid rules seem
to be the normal course of action by

12

Broadcast Engineering

[ F

cable. Each TV connected to cable in
one dwelling, can display any of 20 to
45+ channels all at the same time —
while DTH receivers can only tune and
output one channel at a time. So, with-
out multiple DTH receivers (and mod-
ulators), off-air broadcast reception,
cable, or other signals
(modulated onto channels
other than 3 or 4) DTH
owners must watch the
same channel on any/all
TV sets in the dwelling
that are connected to the
DTH receiver.

To date, no one in Con-
gress or the broadcast or
cable industries can ex-
plain the logic. If you can,
I'd like to hear it.

RoBiN Apar, CET

THE VIDEO LADIES

Durca SceNEs

2471 MoONTPELIER RD.
CoLumBia, KY 42728
DULCA@DUO-COUNTY.COM

vanced TV and how to finance advanced
television, however . . .

The Copyright Royalty Tribunal rec-
ommended increasing direct-to-home
(DTH) network copyright fees by 900%,
more than cable’s fees for the same
network signals. When the Library of
Congress approved that raise, I realized
that whether intentional or not, another
roadblock had been put in place to
block the road leading to smooth growth,
development and implementation of
ATV-DTV in the one area of program
distribution that can most easily em-
brace network ATV-DTV technology,
the DTH industry!

Can anyone provide a detailed expla-
nation of either the Copyright Royalty
Tribunal’s or the Library of Congress’
logic and reasoning for the disparity
between past and new DTH copyright
liability vs. cable’s copyright liability?

Cable advertisements compare (pro-
mote) their service vs. DTH. The ad
touts cable’s ability to carry multiple
channels (multiplexed) on one coaxial

February 1998

wwWw americanradiohistorv com

re: the November 1997
Editorial “Stupid Rules”

If you want to know about DTV or
HDTV ask your Congressman or Sena-
tor! (Particularly those on the Commu-
nications Commiittee, i.e., former Sena-
tor Hank Brown from Colorado — “I
can’t answer that question, but I will
certainly ask my office advisor about
that issue.” My answer was — Wait a
minute, I didn’t ask about an issue, I just
asked a simple question.

Jack E. McKaiNn
ITELCO
Denver, CO

READER FEEDBACK

INTERNET: brad_dick@compuserve.com
FAX: 913/967-1905
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You can buy a

discontinued

2465B for more or
a new IWATSU for less.
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How often does it turn out that your only choice
is your best choice?

While you can still buy a used Tek 2465B
400 MHz oscilloscope for as much as $8,300,
our new $8,000 470 MHz not only costs you
less but you get a whole lot more.

Besides the extra 70 MHz of bandwith and all of
the functionality that you've come to expect from
a superior analog oscilloscope, you'll also enjoy...

e QOur auto calibration feature that cuts your
callibration time down to 30 minutes or less.
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¢ Our ‘ghost-free’ IWATSU 6” meshless CRT
display that assures bright and sharp traces.

e Qur full TV triggering function that is a
standard feature and not a costly option.

Each of our 100, 200, 400 and 470 MHz
analog oscilloscopes comes with a three
year warranty and IWATSU’s 43 year history
of analog oscilloscope experience.

For more information, product literature or
to arrange a demonstration call us toll free
at 888-637-4513 or visit our web site at
http://www.iwatsu.com.

IWALSUAMERICAY S

430 Commerce Boulevard, Carlstadt, NJ 07072 Tel: 201-935-8486 Fax: 201-935-8533

WebSite: http://www.iwatsu.com e-mail: iwatsu@access.digex.net

Circle (11) on Free Info Card
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Beyond the Headlines

TCI has “different” HDTV

BY LARRY BLOOMFIELD

&6 "J" CI May Deny HDTV to its Sub-

scribers” and “TCI Cable Ser-
vice May Provide Only Low-Resolu-
tion Digital Television” were headlines
that blazed across the wire services
recently.

Last month, while speaking to the
National Association of Television Pro-
duction Executives (NATPE) in New
Orleans, Consumer Electronics Manu-
facturers Association (CEMA) presi-
dent Gary Shapiro said, “Manufactur-
ers and broadcasters have committed
to bringing Americans the astounding
picture resolution of HDTYV, but now
TCI’s 14 million customers may never
have the chance to see it. This is a huge
tragedy for the American consumer.”

TCI plans to downconvert broadcast-
er transmission of 1,080 interlace
(1,080-I) HDTV and then pass it on to
its subscribers in a lower resolution,
480 progressive (480-P) format. Under

FRAME GRAB

these circumstances, TCI’s subscribers
may suffer a loss of more than 80% of
their spatial resolution when compared
to the 1,080-1 signal were they to re-
ceive it directly.

Gary Shapiro Leo Hindery, Jr.

“This highlights the importance of
the FCC’s upcoming must-carry pro-
ceeding,” continued Shapiro. “The FCC
must ensure that if broadcasters trans-
mit programming in high-definition,
cable companies are required to pass
the programming through to the con-
sumer in the same manner. Otherwise,

A look at the issues driving today’s technology.

Why won’'t you buy a satellite TV

dish in the next 12 months?

Broadcaster's greatest friend may be DBS-equipped homes. A Yankee
Group's survey on satellite TV dish ownership showed that relatively
few consumers cited the fact that DBS does not carry local TV stations

as a reason to not buy a dish.

DON'T LIKE LODKS
OF IT ON PROPERTY
2.6%

COSTS EXTRA TO

USE ON MORE THAN _

ONETV SET -~
3.6%

DOESN'T CARRY
LOCAL TV ~
STATIONS

1.5%

KO NEED FOR ONE
49.4%

T00 EXPENSIVE |
0%

Source: SCRI International. For more information on broadcast and production industry trends, contact www.scri.com or
e-mail: scri@scri.com.
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cable subscribers will be involuntarily
downconverted to a picture resolution
no better than today’s TV.”

Although the next generation of TV
receivers will be able to receive and
decode the lower-resolution 480-P as
one of the 18 formats available, the
lower-resolution 480-P, justisn’t HDTV.
“Anyefforttolabel 480-Pastrue HDTV
is an attempt to fool American consum-
ers, who want the highest level of reso-
lution they can get. HDTV could have
awonderful future, butit won’tif Amer-
icans aren’t allowed to see it,” Shapiro
concluded.

The cable industry has always had the
charter to pass along to their subscrib-
ers exactly what they received from
their various sources. Case-by-case
exceptions have been made when it has
been impractical to pass on some pro-
gram material in stereo.

To present the other side of the story,
Leo J. Hindery, Jr., president of TCI,
said, “CEMA’s information is incor-
rect and it was extremely irresponsi-
ble of them to mislead the public. The
truth is, TCI has provided for addi-
tional choices and flexibility for all
involved. The technology in TCI’s ad-
vanced digital set-top devices allows a
TV signal in any HDTV format to be
transmitted to a customer’s high-defi-
nition TV set. Second, customers who
do not own a high-definition TV set
canreceive 480-P HDTV signals, trans-
lated into a standard-definition for-
mat, with the set-top device as cur-
rently configured. As the market for
HDTYV evolves, TCI will continue to
respond to the needs of its customers.
Any accusation that we are impeding
this process is dead wrong.”

Hindery continued, “We believe
strongly that the marketplace will drive
this business and determine which
HDTV format will be used. The dia-

logue continues in the broadcast indus-
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THE RIGHT VIDEO
MANAGEMENT COMPANY
MAKES EVERY SECOND COUNT.

And every dollar, franc, pound, or peso too! That's why you need a company thart offers more than just

shrink-wrapped software and board sets. One that has an ongoing history of customer satisfaction and

field-proven system solutions. A company like Odetics Broadcast. We
understand your station automation needs and have systems to meet
those requirements. Like SpotBank, a complete on-air automation
system that provides smart management of video server storage.
SpotBank is a flexible system that supports multiple on-air channels.
And SpotBank uses RAID servers for maximum data protection, so you
can count on every spot.

To assure a smooth transition, Odetics includes system installation,
training and round-the-clock customer support. Clearly, the SpotBank

family makes every second count.

Odetics SpotBank™
family, a plug and play
automation solution.
The SpotBank family of
format-independent disk-
based disk automation
systems covers all your on-air needs. From
single-channel MicroSpot™ to multichan-
nel SpotBank configurations, the
SpotBank family includes a configuration
that will meet your on-air requirements.
SpotBank systems can be expanded to
control up to 24 external devices includ-
ing a variety of VTRs, routing switchers
and master control switcher. SpotBank is
compact, affordable, field-proven and
available today.

The Automated Storage Management Company
USA Tel (714) 774-2200 EUROPE Tel +44 (0) 118 927-4600 ASIA Tel +65 324-0636

W http://www.odetics.com/ E-mail broadcast_sales@odetics.com
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Contrary to popular belief,
3 engineers and physicists are

guite capable of celebration.
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sEngineers and physicists dan't celebrate like the rest of us.
Y They wait for a truly spezial occasion.

i Like develop'ng the finest 12-bit digital camera on the market.
g And then they really cut loase.

|
I
|
Our engineers designed an advanced 12-bit Digital Signal Processor.
Our physicists developed a revolutioncry 16:9 CCD imager.
|

Working together, they figured out how tkese innovations
m
v"'z_“‘: [ L

could give you the best picture avaikable.
And if that weren't enough to cheer about,

they made our camera SDTV-ready. with the s
flexibility and reliability you've come to expect from Sony. L‘ajf " '1.‘?
After you see what our new camera can do, b
you'll understand what all the celebration is about ,".-,',;

www.sony.com/professional and 800-635-SONY ext. . ADSP

80% horizontal depth of
modulation at 400 TVL

16:9 CCD 12-bit DSP
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try surrounding HDTV formats and
digital multiplexing. The outcome of
this dialogue will help determine the
HDTYV product ultimately available in
the consumer marketplace.”

A few days after CEMA’s Gary Sha-
piro addressed NATPE, TCI countered
by saying, “TCI unequivocally affirms
that its advanced digital set-top devices
will indeed have the capability to pass
through, to high-definition TV sets,
HDTV signals in the 1,080-I format or

any other proposed HDTV format that
may be selected by broadcasters and
the consumer marketplace. Further-
more, since the introduction of high-
definition TV sets into consumers’
homes will happen over time, TCI has
taken the extra step of incorporating
the ability to translate 480-P HDTV
signals into the standard NTSC format
for display on consumers’ standard-
definition TV sets.”

It is my understanding that only the

720-P and the 1,080-1 have ever been
referred to as high-defination televi-
sion.” TCl also stated, “Based upon the
demands of the marketplace, translat-
ing other HDTV formats into stan-
dard-definition TV signals remains
possible with additional processing
speed and memory in the advanced
digital set-top devices. In no way is TCI
planning to “downconvert” any high-
er-format HDTV signal to a lower
HDTV format.” ]

Is lip sync in HDTV going to be a problem?

uch space has been given to the 18

different video formats that are
part of the new DTV standards, but not
much has been said about audio. You
need to look at what you’ll be working
with, because there may be potential
problems, if you are not aware of what’s
going on.

Dolby Digital AC-3 is Dolby’s third and
next generation of surround sound and is
the audio system adopted
for HDTV. AC-3isalsothe
digital film format and is
used on the audio tracks of
the latest-generation digi-
tal videodisc (DVD). That’s
not all. With the recent
changes to the PAL DVD
specification, the AC-3 en-
coders are used in most
_ parts of the world, includ-

ing Europe, making it, for
the most part, the worldwide format on
audio tracks. This makes the techniques
for encoding/decoding the same for DTV,
DVD and HDTV.

AC-3 provides five full-bandwidth
channels and a 120Hz bandwidth low-
frequency effects channel (hence the 5.1
channel term) that provide extra head-
room for special effects. The full-fre-
quency range channels consist of right-
front, center-front, left-front, right-sur-
round (rear) and left-surround (rear).

The trick comes in carrying 5.1 chan-
nels of audio information, which would
normally require close to SMb/s of data
in a 384kb/s stream. Perceptual coding
methods that take advantage of the
human ears’ tendency to respond to
only the loudest of several closely spaced
components of a sound are used to do

18

Broadcast Engineering

Louis Fielder

this trick.

AC-3 alsoincludes provisions for send-
ing information about the audio in mul-
tiple auxiliary datastreams, such as lan-
guage identifiers, copyright protection,
time stamps and control information.

According to Louis D. Fielder of Dolby
Laboratories in San Francisco, in a tech-
nical paper published by the Audio En-
gineering Society entitled Collected Pa-
person Digital Audio Bit-Rate
Reduction: “A distinguishing
feature of the AC-3 is that it
processes multiple channels
as an ensemble. It uses an
oddly stacked TDAC trans-
form and is designed primari-
ly for single-point to multi-
point consumer applica-
tions.”

With that in mind, what do
we do with AC-3 when it gets
to our station? There could be some
potentially undesirable side effects lurk-
ing in the corners ready to bite you
when you’re not looking.

It will help to understand the impend-
ing quagmire if we approach this from
the standpoint of a station getting a
feed in HDTV. The station will receive
encoded AC-3 along with normal net-
work HDTV video feeds. Dolby ad-
dressed this issue and said, “Most of
the networks, except for PBS, are plan-
ning to distribute a mezzanine level
rate-reduced datastream to their affili-
ates. The audio and video will run at a
high enough data rate to allow several
decode-re-encode processes to happen
without losing any significant amount
of quality. The final rate-reduction pro-
cess that produces the 384kb AC-3
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datastream and the video data that will
be combined to make up the 19.39Mb/
s ATSC transport stream, will happen at
the transmitter.” Now that should put
some minds to rest.

But what about the network or other
feeds that may be distributed, like PBS
will be doing. According to Dolby, “PBS
will distribute the 19.39Mb/s per ATSC
transport stream to all affiliates just to
getasystem-wide HDTV presence from
day one. The company realizes that for
the HD programming, it won’t have the
freedom to brand its programs, but is
willing to forego this to get the service
started. I’'m guessing that it will also go
to the intermediate level of compres-
sion that will allow them the operation-
al freedom it has now in the future.”

There is some concern that decoding
delays in AC-3 may raise their ugly
heads. Dolby reassured me that “nor-
mally, the video is processed, when it
goes through master control and has to
be decoded and re-encoded in the same
manner as the audio would have to be
to add a voice-over.” The saving factor
here is that the video decoding, pro-
cessing and re-encoding takes longer
for the video than it does for the audio.
The result is that we will still have to
delay the audio to match the video, as
we do today.”

It appears that any station, especially
the PBS affiliates, will have to decode
the AC-3 back into all six channels, add
what it needs to and then re-encode all
six channels back to AC-3. According
to Dolby, AC-3 decoders will have the
ability to decode and reproduce any of
a number of different configurations
“from one to 5.1 channels from a com-



The Short/cut Editor is your
next tape recorder, edit block
and digital delivery system.

It’s Un-Reel.

So is our free test drive offer.

Discover for yourself why
the Short/cut Personal Audio
Editor is the perfect replace-
ment for generations of
reel-to-reel tape recorders.

It delivers massive hard disk
storage, provides true cut and
paste waveform editing, and
makes low-cost copies to the
popular Zip“drive® It even has
built-in speakers.

Short/cut is powerful enough
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mon 5.1 channel bitstream.” The chan-
nel playback configuration is the X/Y
mode, X being the number of front
channels and Y the number of sur-
round channels. Thus, the AC-3 cod-
ing algorithm supports 3/2, 3/1, 3/0,
2/2, 2/1, 2/0 and 1/0 playback modes.

Also keep in mind that it takes time to
decode and encode digital signals.

Fielder said, “AC-3 is a single algo-
rithm with a high degree of flexibility
with regard to data rate and other oper-
ational details.”

In speaking with Brink’s Intasys’s Pe-

ter Burinskas who was involved with
the audio codec concept and associated
compression issues said, “Where the
Grand Alliance’s selection of the AC-3
scheme gets dicey is in live feeds that
need to be VO'd. The problem, even
when sending the original 5.1 signal
out as 2/0, is the encoder delay. If you
are feeding a digital transmitter with an
uninterrupted compressed digital sig-
nal, and all of the boxes along the way
“speak” AC-3, all is wonderful in TV
land. The moment the signal is decoded
for enhancement of any kind, it must be

A new chip for cameras

L ooking to buy new cameras in the
not too distant future? Well hold on
to your hat and those budget dollars
too. It looks like you could get much
more for your money and better pic-
tures to boot from a new generation of
cameras, if they use a recently devel-
oped chip from the Sarnoff Corpora-
tion. Sarnoff, the former RCA Labora-
tories, has developed an image
sensor based on complementary
metal oxide semiconductor
(CMOS) technology. The new
CMOS active pixel sensor (APS)
has a dynamic range that is near-
ly 100 times that of standard
charged-coupled device (CCD)
sensors, at comparable resolu-
tions. This means better shadow
and highlight detail. What’s
more, the APS-CMOS can con-
trol exposure without the need
for a mechanical iris. The on-
board electronics also eliminate
the need for external analog-to-
digital converters and other cir-
cuitry normally required in
CCD-based cameras.

The chip is designed to give full
TV resolution with video output
in analog and 12-bit digital form. The
temporal noise is as low as 10 elec./
pixel for demanding applications, with
a dynamic range better than state-of-
the-art CCDs (more than 110dB), to
preserve image detail in highlights and
shadows. APS-CMOS chips have low-
er power consumption than CCDs,
making it attractive for battery-pow-
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ered applications. The chip is also com-
patible with color filter technology.
The design incorporates break-
through technology that virtually elim-
inates the performance limitations as-
sociated with previous CMOS-based
image sensors. The design of the inter-
nal circuitry reduces fixed pattern noise
to <0.01% of full signal, below the
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threshold of visibility.

Michael Ettenberg, senior vice presi-
dent of Sarnoff’s solid-state division
said, “The CMOS APS is virtually a
‘camera on a chip,” and we believe it
will revolutionize the way cameras are
made and used. Not only can it replace
CCDs in many current camera applica-
tions — it will help create new applica-
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fed to the transmitter as uncompressed
or recompressed using AC-3. The en-
coder/decoder chain total processing
delay averages 100ms. Most of this is in
the encoder, with only Sms to 27ms
delay resulting from the decoding pro-
cess. This means that at best, ‘walking
up to the post’ is gonna be tough.
Two questions. Is there a simpler way
of doing it? How can we do our local
audio business, such as inserts without
screwing up the incoming signal? If you
think about it, we’re sure you can think
of several more concerns.

tions. Its low cost allows engineers to
add vision capability to products where
it would once have been too expensive.
Complete cameras based on the CMOS
imagers will be cheaper right from the
start, because they’ll need fewer elec-
tronic parts and consume less power.”

It came as no surprise when Etten-
berg commented, “We expect the qual-
ity of the resolution to eventu-
ally overtake what you can do
with film. As we move for-
ward and improve the tech-
nology, we’ll be able to have
the same quality as pictures
from high-definition TV sets
and beyond.”

The cost of the chip is low
enough to make the digital
camera as inexpensive as a
computer mouse and just as
common. Ettenberg predicts
that the CMOS APS chips will
start at prices comparable to
those of equivalent CCDs and
then drop as volume increas-
es. Unit costs for the chips
could be in the $6 to $10 range.

The company will license the
technology to camera makers
and provide engineering support to
modify the sensor’s design to fit specific
cameras and applications. The compa-
ny has already approved two foundries
to fabricate the chip, and will supply
design tapes for manufacturers who
wish to produce it in other foundries.

For additional information, check out

www.sarnoff.com. [ ]
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Show me the graphics

If you weren’t one of the estimated 130 million plus who watched
Super Bow| XXXIl, you missed some of the hottest graphics seen on
television. To make spectacular graphics happen, NBC Sports enlisted
the help of Silicon Graphics (SGI) to provide game analysis using SGI's
Onyx2 Infinite-Reality graphics computers to render and deliver live,
real-time, 3-D graphics.

The goal of NBC and SGI was to present complex statistics in a way
never before seen on network television, while providing an informa-
tive, entertaining interpretation with a new look

As the football game progressed, several on-site engineers used SGi's
02, desktop workstations to input data, play by play, so it could
render the results live on the Onyx2 systems when needed. An NBC
spokesperson said, “There was a separate machine for every category
or separate graphic they built. This SGI equipment and software and a
live set where the commentator made his presentation were all
housed in a separate trailer near the remote truck.

At the conclusion of each quarter, Randy Cross, NBC Sports commen-
tator used statistical charts created by the Silicon Graphics Onyx2
systems to provide viewers with a live, 3-D animations of key game
elements from the graphics trailer. “Statistics are a necessary part of
football, but numbers are boring. Pictures excite people. The capabili-
ties of real-time live, instead of a pre-made packaged piece made my
job as a commentator much easier.”

The 3-D model of the stadium was created by MultiGen, Inc., using its
real-time, 3-D modeling tool, MultiGen Il Pro. Also working with Silicon
Graphics was Boston Dynamics who had developed Football-Guy, a
special version of its DI-Guy (software which was created to visualize
football defense formations).

The equipment was, for the most part, off-the-shelf SGI gear, but the
software was a joint effort custom modified or designed specifically for
this particular event.

The current price tag for this “solution,” including the custom soft-
ware and hardware, is pretty stiff. The approximate cost for everything
in this particular solution was about $250,000. However, like everything
else, the price should come down for these packages as they - come
into more common use.

For more information, check out www.sgi.com. E

CEMA unveils new logo

t the International Consumer Elec-
Atronics Show in Las Vegas last
month, the Consumer Electronics Man-
ufacturers Association (CEMA) and
the Advanced Television

and presenting for display all ATSC

video formats.
The CEMA/ATSC certification pro-
gram, which will be administered by
CEMA, will allow

Systems Committee
(ATSC) unveiled a new
logo for the DTV Receiver
Certification program.

ATS8C CERTIFIED

OIGITAL TELEVISION

manufacturers to as-

sess their products for con-
formance to the ATSC stan-
dard. ATSC will establish the

This new logo will be dis-
played on TV sets, computers and oth-
er consumer devices to signify to con-
sumers that the product they are about
to purchase will be capable of receiving
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conformance standards and
compliance testing procedures.

For more information, contact CEMA
at www.cemacity.org or ATSC at
www.atsc.org. L
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Blazing trails in DTV

hen you want to do a job right the

first time, you start by getting the

best people you can. Thatis what Hugh-

es did when it put together its subsid-

iary, DirecTV. To lead the team, the

company nabbed Dave Baylor, NBC’s
Skypath wizard.

Because DirecTV delivers TV program-

ming digitally, it might give us some

insight as to what terrestrial broadcast-

ers will be getting into. My first step was
to get a direct broadcast satellite (DBS)
receiver, If there were any faults, I'd see
them on my 50-inch TV set. The differ-
ence in picture quality over any of the
cable services or off-the-air signals ex-
ceeded my expectations.

Step two was to give the engineers at
DirecTV a call. T asked Jeffrev Crosby,
senior vice president in charge of engi-
neering, what DirecTV had planned.
He said, “There are 18 different for-
mats all separate from NTSC. Given
the large established market, we will
continue to transmit NTSC for many
years to come. DirecTV will most cer-
tainly want to offer digital TV formats
to the consumer that will be consistent
with these (other) new formats.”

DirecTV broadcasts from satellites
some 22,300 miles out in space. “We
currently have three satellites flying in
close formation. Each satellite has 16
transponders. DirecTV uses 11 tran-
sponders on DBS-1 and USSB uses the
remaining five transponders. DirecTV
operates all of the transponders on
each of the other two satellites.” Di-
recTV’s uplink site is in Castle Rock,
CO, and a second site is being built in
southern California.

To get the number of channels to the
viewer’s receiver, | was curious about
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YOUR SURVIVAL

SDTV? HDTV? Both? — Managing the Evolution

How easily can you adapt to the digital television future? Snell & Wilcox has many .

of the answers you need. Especially on the question of HDTV. After all, we've /
been developing High Definition :

Yes. FCC regulations only require

Can I use my
existing facility for
production and then
upconvert to HDTV
for transmission
and still adhere
to the FCC
requirements?

the transmission of a digital signal,
but don’t specify the digital transmission or
production format. Standard Definition (SD)
formats such as 4801 can be upconverted to
higher quality formats, and component digital
signals from clean sources upconvert fairly
well to HDTV. NTSC is not so good because
of its limited bandwidth. D-2 and D-3 digital
signals are better than analog because of the
reduced noise. The ideal pictures for this purpose
are those downconverted from HD.
So the best solution of all is to use

HDTV cameras for acquisition

How do I deal with all

Easy. Compared with clean 601 digital

and downconvert to SDTV for

post production prior to up-

" : signals, archive material typically suffers
converting. This also means you

. from problems such as tape noise, film
get continuing value out of your

i gi [ T — grain, poor quality transfer, motion weave

and sometimes the degradation of old age.

Can | downconvert a signal
so that I can do local

production?

Yes. Studio quality baseband HD feeds just
require a suitable downconverter set to the
required aspect ratio. If the source is an ATSC
MPEG bitstream, it's got to be decoded back to
baseband video with the highest possible
quality before downconversion.

www americanradiohistorv com
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UIDE TO HDTV

Can I pass
through

an HDTV
signal

if I'm
not
doing any
local HD
production?

Is it time to transfer my
facility to a 601 type
production at the

very least?

Maybe. 601 isn't HD
and will still require
upconversion, but the
output quality will be much
better than upconversion from
other sources. If your NTSC quality
is good, you could use a high grade Yes. The HDTV signal you pass

decoder and an upconverter to through wifl be MPEG encoded
and provided you don’t modify

output HDTV in the short term. - ' A
it in any way, it’s a cinch.

If it isn’t, you should fix it because
upconversion reveals poor quality

and MPEG encoders don't like noise.

What kind of quality can I expect

my archive material? when I upconvert my
Careful noise reduction and pre- IOCHI production for
processing of these SD signals prior transmission in HD?
to upconversion will tackle each of
these problems and enable you to Best results are from a
maximise the value of your archives. 601 digital source. Then

analog component is the
next best, finally the least
good results come from a
composite NTSC source.
When you have no choice
but to use composite, you will need
the best decoder. With less than
excellent decoding, residual NTSC color
subcarrier can remain in the decoded
video signal. This is then treated as
video by the MPEG encoder, wasting valuable bandwidth.
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THE DEFINITIVE HD RANGE
FROM SNELL & WILCOX

Up and downconversion allows eX|st|ng eqmpment to complete
its life cycle into the HD era.
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m Transmission/Production

s 8aoca
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HD200: Compact HDTV Downconverter
HD2100: HDTV Downconverter Economical solution for dual format studios.
Excellent quality pictures, particularly suitable m General Purpose
for dual SD/HD production.

m Transmission/Production

HD50: HDTV Upconverter HD6000: HDTV Field Rate Converter
Economical analog upconversion. Converts both ways between previous
Ideal for monitoring. 1125 HD formats and US 1080 standard.
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archive programming.

KT Transmission/Production
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what kind of compression it used.
When pressed, Crosby said, “We’re
using MPEG-2. The world of digital
video compression is similar for ev-
eryone right now. We’re dealing with

the same issues trading off the number
of channels vs. the image quality for
those channels.”

Crosby went on to indicate that when
it comes to formats, the consumer will

Harris and Lucent form DTV alliance

n Jan. 21, Harris Corporation and
Lucent Technologies announced the
formation of a strategic alliance to pro-
vide digital TV encoding equipment for
broadcasters. The Harris FlexiCoder
(tm) will use MPEG-2 encoding tech-
nology developed by Bell Labs, the
R&D arm of Lucent Technologies.
The FlexiCoder is an expandable,
modular, ATSC-compliant digital vid-
eo and audio compression system. It
will allow flexible, transparent switch-
ing between multiple channels of stan-
dard-definition video or a single chan-
nel of high-definition video, each with
Dolby stereo digital audio. A data in-
put module will accept EIA708 cap-
tioning data and will support an exter-
nal Dolby Digital encoder. All video

modes and formats in the original ATSC
Table 3 will be supported, subject to
ongoing standard-setting issues.

Four SD channels in a single ATSC
transport stream (one TV channel) were
demonstrated, with a target of six HD
programs or one HD program to be
available by NAB ’98. For the target
HD operation, six encoding engines
are combined for increased horsepow-
er. Of the six encoder engines used in
the HD mode, four are required and
two are configured as redundant stand-
bys. For additional reliability, multiple
modules of the same type can be in-
stalled as redundant pairs, with auto-
matic change-over. The modules are
hot-swappable, although redundant
units must already be installed to allow

not decide. It will be up to the broad-
casters. Ultimately, Crosby felt that if
the broadcast industry narrows down
to just a few of the 18 formats, they
would become de-facto formats. B

seamless replacement of a failed unit.

ATSC transport stream outputs are
available in a variety of formats, in-
cluding ATM and SMPTE 310M.
(310M is the new SMPTE standard for
the link between the ATSC encoder and
the 8VSB exciter. It is in the final stages
of standardization.) A unique feature
of the FlexiCoder and 8VSB exciter
combinationis a transport stream frame
synchronizer. This decouples the tim-
ing reference of the transmitter from the
transport stream clock rate, allowing the
transmitter frequency stability to be de-
termined by an external frequency refer-
ence (GPS, WWV, etc.) if desired. ®

Larry Bloomfield is a former chief engineer,
tndustry consultant and author, located in Bend,
OR.
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system offers 256 selectable frequencies to alleviate
interference problems in traveling applications.
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FCCUpdate

Reallocating TV Channels 60-69

BY HARRY C. MARTIN

n ayear-end action, TV Channels 60-

69 (the 746-806 MHz band) were re-
allocated to other services. Specifically,
24MHz at 764-776 MHz and 794-
806MHz were allocated to the fixed
and mobile services for public safety
use. The remaining 36 MHz at 746-
764MHz and 776-794MHz were allo-
cated to the fixed, mobile and over-the-
air DTV broadcasting services.

A proposal has been issued to develop
rules for the public safety services that
will operate in the Channel 60-69 spec-
trum and includes criteria for protect-
ing analog TV and future DTV stations
against interference.

Channel assignment update

In December, broadcasters responded
to filings by the Association for Maxi-
mum Service Television (MSTV) and the

Association of Local TV Stations (ALTV),
which asked the FCC to revise the DTV
table of channel allotments.

MSTV requested 357 changes to the
table saying they were designed to re-
duce projected adjacent-channel inter-
ference among stations operating on the
DTV channels and alleviate interference
to existing NTSC service and new DTV
service. MSTV changes included 32 ad-
ditional allotments on Channels 60-69.

ALTV addressed the disparity in au-
thorized power between UHF DTV
channels assigned to stations operat-
ing on UHF channels and UHF DTV
channels assigned to stations operat-
ing on VHF channels. ALTV suggested
allowing DTV stations to increase pow-
er to 1,000kW if they use beam-tilt
antennas or other technologies to pre-
vent additional interference.
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Fees for ancillary DTV signals

The FCC plans to impose fees on
stations that use digital spectrum for
non-broadcast services and other uses
that are supplemental to stations’ over-
the-air DTV signals. In an NPR, the
FCC asked what methodology should
be used to determine the fees. The
rationale for imposing fees on ancillary
use of DTV spectrum is that the com-
mission does not wish to provide a
competitive advantage to broadcasters
over wireless licensees who purchased
their spectrum at auctions.

The FCC proposed three alternatives
to calculate the fees: 1) a percentage of
gross revenues, 2) a percentage of net
revenues or 3) a combination of both.®

Harry Martin is an attorney with Fletcher,
Heald ¢& Hildreth, PLC., Rosslyn, VA.
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DTV: Broadcasting or datacasting?

BY LOUIS LIBIN

here are now more opportunities
for broadcasting data and it is the
new catch phrase for those who want
to take advantage of the digital capac-
ity of the new DTV channel. According
to some estimates, the potential reve-
nue from datacasting will ultimately
run a close second to broadcasting rev-
enue. In the beginning of the DTV era,
however, datacasting has an even high-
er potential for stations to earn money
than even broadcasting premier HDTV
programming. To date, there is no con-
clusive research or evidence to prove
the business model of the various data-
casting schemes and plans that broad-
casters are currently evaluating.
The new digital transmission technol-
ogy will allow broadcasters to deliver
high-definition pictures, CD-quality

audio and additionally, data transmis-
sions. The FCC adopted the standard,
leaving open the video formats. This
means that full flexibility is available to
broadcasters for different video for-
mats, all the way from high-definition
pictures to low-resolution images. The
digital broadcaster will be transmitting
only data through its network, leaving
it to make the choice of services to
occupy the almost 20Mb/s. The use of
data broadcasting will allow broad-
casters and others to apply part of the
6MHz channel for other services, and
these uses may prove to be a significant
revenue stream, even at the beginning
of the DTV service.

The DTV system owes much of its
power and flexibility to the packetized
transport technology employed for the

broadcast delivery of the multimedia
service.

Along with packetization, the trans-
port technology provides two other
important functions: multiplexing and
synchronization of the services that
comprise a program. The transport
technology creates a stream of fixed-
length information packets from a va-
riety of elementary bitstreams. Each
packet contains only one type of data:
video, audio or ancillary. Because there
is no fixed mix of packet types, the
transport mechanism can dynamically
allocate the available channel band-
width for complete flexibility. Each
transport packet consists of a four-byte
packet header followed by 184 bytes of
payload. The header includes means
for synchronizing packets and identify-
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ing payload service. The sync byte,
always the first byte of the packet head-
er, contains a fixed, pre-assigned value.
A 13-bit field called the packet identifi-
er, also found in the packet header,
affords a way of multiplexing various
elementary bitstreams. Because the lo-
cation of the packet identifier field is
fixed, packets corresponding to a par-
ticular elementary bitstream are simple
to extract once packet synchronization

has been established. The simplicity of
this approach is extremely significant.

An example of a solution for the mul-
tiplexing/datacasting problem can be
seen with the Philips 4.0+1 DTV com-
pression system. This is a modular sys-
tem, capable of flexible designs. A sta-
tion may choose to transmit four SDTV
signals in one ATSC datastream. HDTV
programming may be added by using
an HDTV encoder. External data sourc-

es can be inserted, even replacing an
SDTV source. One of the primary pur-
poses for this device is an STL replace-
ment, toallow the NTSCand the HDTV
or multiple DTV channels to be multi-
plexed together for transmission on a
single channel. This is but an example
of the types of equipment we will see in
the coming months and years. u

Louis Libin is a broadcast consultant in New

York and Washington.
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Expert's Corner/Vendor Views
Planning for DTV

ithin any facility, there are infrastructure issues that once implemented are difficult to change. As stations move toward
DTV broadcasts, these infrastructure issues must be revisited. BE contacted two readers and two vendors and posed
the following questions:

1) What type of infrastructure would you recommend stations build if they have to convert within the
next two years? Is a mezzanine approach adequate today, how about for tomorrow?
2) What if stations don’t bave to convert until five years from now? Would the answer be different?

Group perspective:

All of our stations are in the 30+ tier and do not need
to convert until the end of the FCC’s timetable.
Therefore, we will be doing only minimal conversion
" over the next two years. Our facilities consist of a
= 1 composite analog infrastructure, however, within

e 7 that infrastructure are other formats, made necessary
- o
by color-under and component tape equipment and

" RGB-based graphics systems. These signals are con-
Charlie Goode, vice e L. T £ (anal ite)
president of engi. verted to the house format (analog composite) as
neering, Smith needed, and we expect conversion to the house
Broadcasting, St.

Petersburg, FL.

Scott G. Griffin, principal
and director of engineer-
ing, The Systems Group,
Hoboken, NJ.

System integrator perspective:
The choice of infrastructure
needed to support DTV program-
ming is primarily a business deci-
sion. It is based more on a station’s
market competition, network af-
filiations, fiscal capacity and pro-
gramming content than on a sub-
jectively chosen transmission or
production standard. The mezza-
nine approach of a 270Mb/s rout-
ing and distribution scheme, with
upconversion and “mole”-aided
bitstream splicing for network
insertion, is the most cost-effec-
tive approach for most stations
that need to convert within two
years. Once transmitting in DTV,
a close monitoring of the compe-
tition, and an assessment of the
actual financial impact of the new
technology will lend clarity to a
prudent next step, whether it be
further technological upgrade or
expanded programming. ]

format to remain a staple of our operations. What
will change will be the house format.

Facility upgrades and purchases are made with an eye toward a serial
digital infrastructure. For example, we are no longer installing 8281
cabling. Wiring is being done with true 75} connectors and cabling that
supports data rates in excess of 270Mb/s. Fiber is not used unless it is
required. Routing switcher frames compatible with serial digital are used,
but are being configured with analog crosspoints. As our complement of
serial digital equipment grows, so too will the router crosspoints to
support it. As our existing cameras are replaced, we are providing them
with switchable aspect ratio cameras. In this manner, we hope to preserve
our current investment and extend the equipment’s useable lifetime.

The concept of local pass-through of network signals is unworkable. Local
branding, EAS and local commercial insertion are all required in our current
and future operations. A mezzanine level of some type might be support-
able, but our anticipation is that incoming and locally produced signals will
be converted to a serial digital house format and handled accordingly. We
do not expect to support a high-definition infrastructure, but rather to
upconvert standard-definition as needed. It does not make economic sense to
invest $4 or $5 million in a station that is only worth $4 or $5 million. =
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r I Yhe era of DTV has arrived. A gigantic private sector
undertaking has finally forged its way through a long
and sometimes difficult process to shape the new

American broadcasting landscape. Television is about to

change dramatically, and it will change for the better.

All facets of the gigantic television “food chain” are
already being touched. From program origination through
post-production, distribution, and traversal of the broadcast
network infrastructure, to the local station’s final program
preparation and—finally—transmission to the home, the new
DTV agenda is affecting every element of the television sys-
tem. And, it is affecting the system in ways we would not
have dreamed of only a short five years ago.

The DTV agenda of the United States encompasses a
new freedom never before known through all of the decades
of analog NTSC transmission. DTV can be a digital HDTV
(high-definition television) service, or it can be a digital SDTV
(standard-definition television) multichannel service. Perhaps
most important, it can be any combination of these two. In
other words, broadcasters have been assigned a new and sepa-
rate 6 MHz RF channel through which they can transmit a
single channel of HDTYV, or multiple channels of SDTV, or
any combination of these two services—throughout differ-
ent portions of a given day or night. The “payload” carried
by the mandated digital transmission standard has been ef-
fectively deregulated.

It is probably true to say that the new freedom broad-
casters now have, in terms of the DTV service that they might
ultimately offer, is presently a cause for some confusion and
anxiety. The difficult decision of how to start the service,
and then how to evolve it to a successful new broadcast busi-
ness, confronts every broadcaster.

The leading edge of this total television system, namely,
the camera or camcorder that originates the DTV pictures
and sound, will play a major role in the system that follows.
Just the decision of whether to start with digital HDTV, or
one, two, three or more widescreen or 4:3 digital SDTV ser-
vices, poses a basic question as to the appropriate camcorders
for the news crews, the cameras for the news studio, and cam-
eras for a production studio or mobile outside broadcast (OB)
truck.

In this Technical Brief, Sony will examine the central
technical issues confronting the producer and broadcaster
when acquiring the program origination equipment that will
support their first venture into an embryonic DTV service,
while facilitating further flexible migration. What is unique
about this DTV era is that different broadcasters may elect to
pursue quite different migration strategies to their final ser-
vice. This poses special challenges to the studio/OB camera
manufacturer. Sony’s design strategies underlying the new
BVP-900/950 digital SDTV studio/OB cameras and the new
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HDC-700/750 high-definition cameras will be outlined as
contemporary solutions to these challenges.

DTV Requirements in Studio Camera Systems

What are the key requisites for acquisition systems support-
ing program origination in this looming era of DTV? What
are the essential technical imperatives, in contrast with those
of the former analog-only NTSC period? There are four such
requirements, given below:

B Aspect ratio management. The need to service both
the standard 4:3 aspect ratio and the new 16:9 widescreen
image format introduces the most difficult challenge of
all for the program originator. Aspect ratio conversion
entails difficult choices in terms of preserving or
discarding precious picture content.

B Highest picture quality. In anticipation of DTV, an
entirely new yardstick of picture quality will soon be
appearing in the living room. This will be propelled by a
plethora of new digital delivery media that bring MPEG-
2 digital component video directly into the home.

B Highest signal/noise performance. There is now an
entirely new industry need for the very lowest in picture
source noise. Noise is the enemy of compression.
Television program masters will henceforth be subjected
to increasingly frequent digital compression in order to
service distribution via DTV broadcasting, digital
satellite and cable, and digital packaged media ranging
from CD-ROM to DVD. A formerly benign noise
interference (in the analog NTSC context) can, in an era
of heavy digital compression, be easily translated into
new and disturbing picture artifacts.

B System flexibility. The diversity of services that any
given broadcaster may ultimately deliver, coupled with
the still unclear migration to a full widescreen DTV
operation (while still maintaining an ongoing standard
4:3 analog NTSC service for some years), augur for
particular care in the choice of program origination
equipment that is suitably flexible.

The implications of each of these issues are complex, and
need to be carefully evaluated against the contemporary tech-
nologies available to camera equipment manufacturers. In
particular, the ability to deliver full HDTV and a choice of
either the 4801 or 480P SDTV formats will become more
important.




Section I: Camera Technology for SDTV

DTV and SDTV are both usually distinguished from

current analog NTSC by their aspect ratio. HDTV is
always presented in a widescreen 16:9 aspect ratio, compared
to the standard 4:3 of NTSC. SDTYV, on the other hand, while
expected to be largely 16:9 widescreen, can also be standard
4:3.

As shown in Figure 1, the very essence of the future
simulcast broadcast operation will dictate a great deal of pro-
gram material flow between the ongoing analog 4:3 NTSC
service and the new DTV service. Archive 4:3 material will
be regularly accessed for the developing digital DTV chan-
nel; new material specifically originated for the widescreen
DTV channel may well also be used at times on the analog
NTSC channel; widescreen film-originated programming may
sometimes service both channels; and so on. There are many
variations that will constitute a normal daily programming
dynamic in the multiple DTV scenarios that will surely evolve
in the anticipated competitive and innovative DTV market-
place.

The management of aspect ratio is a significant new
production issue, dealing in a world that will encompass two
quite different image formats: the widescreen 16:9 format
and the standard 4:3 format. Here we are dealing with the
very troublesome issue of picture content, as illustrated in
Figure 2. The 16:9 image has 33 percent more horizontal
picture content than the 4:3 image.

There is no good way of moving program material in a
bidirectional manner between two such formats. Simply put,
you can derive an often-times excellent (or at least satisfac-
tory) 4:3 image from a 16:9 original, but there is no way of
deriving a satisfactory 16:9 picture from a 4:3 original.

Figure 3 summarizes a novel Sony approach to the
entire issue of implementation of dual 16:9 and 4:3 aspect
ratios in a studio/OB camera (the BVP-900/950). The essen-
tial point the illustration conveys is Sony’s recognition that
this implementation would vary considerably between cus-
tomers. No one implementation would meet all the needs of
a broadcast and production industry that will see different
approaches to both the initial start-up and the ultimate mi-
gration of DTV services. There are a number of primary vari-
ables, including:

B The timetable of the end-user. Being able to upgrade to
16:9, in their time frame, can be very important.

B Some innovative users will start immediate production
in 16:9, but would still like to have the ability to also
produce in 4:3 if the need arises.

DTV
Channel

Down Conversion

U Cenverslon

"-“.r"'
Analog
NTSC i 4:3 525 System f———a=-NTSC
Channel

Figure 1. The flow of program material between the existing
analog NTSC service and the new DTV service.

Picture Content Picture Content

is Fully ' is
Protected / SReee \Curtailed
Format ’
16:9 SDTV — 4.3
. SOTY
Conversion

Figure 2. Exchanging program material between two different
image formats is not symmetrical in terms of protecting picture
content.
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BVP-950

BVP-900

Figure 3. The Integrated Imaging Capsule allows rapid
configuration of a camera with a 16:9 or a 4:3 CCD imaging
system.
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At first glance, it would seem that the switchable 16:9/
4:3 camera would meet all requirements. That is not, how-
ever, the case in the real world.

Widescreen is fully expected by the marketplace to
produce a picture that can be clearly distinguished from tra-
ditional 4:3 images, and for that reason alone there can be no
short-changing the initial 16:9 image capture. It is for this
reason that Sony always employs a full-format, true
widescreen 16:9 CCD imager, whenever it images for
widescreen.

The suggested approach of using a basic 4:3 imager
and electronically altering the vertical spatial sampling struc-
ture to implement 16:9—in Sony’s view—is, unfortunately,
badly flawed. Sony disagrees with the concept of attempting
to synthesize any form of credible widescreen image from
switching a 4:3 imager into a 16:9 mode, for the following
reason.

Spatial sampling can only be optimized for one format
or the other. The all-important optical low-pass filter is a fixed
entity that cannot be optimized for two different vertical spa-
tial sampling formats. Vertical aliasing is inherently trouble-
some in the 525-line SDTV domain, and this is worsened by
such an approach. Sony strongly favors the use of a true 16:9
imager and the employment of DSP signal processing to de-
rive a quality 4:3 video format from the widescreen original.

For a television station today, three approaches to dual
16:9 and 4:3 camera operation are useful:

B Configurable
B  Simultaneous

B Switchable

We will look at each in turn.

Configurable

This approach exploits the innovative Sony concept of the
plug-in Integrated Imaging Capsule. It uses two optimized
CCD Integrated Imaging Capsules—one being a full-diago-
nal 2/3-inch standard 4:3 format, and the other a full-diago-
nal widescreen 2/3-inch 16:9 format.

This approach works exceedingly well for those cus-
tomers who, by the very the nature of their business, are regu-
larly reconfiguring studio/OB and companion portable cam-
eras. Mobile truck operators, who alternate between differ-
ent sports coverage and high-visibility entertainment events,
are a classic example of this type of user.

They also fully expect to be reconfiguring their cam-
eras for different events that will be defined by widescreen
or standard 4:3. Having an appropriate pool of 16:9 Inte-
grated Imaging Capsules will readily facilitate the transfor-

4 Sony Technical Brief

NTSC
Operation Ana|og
R NTSG
43 Singla Channel e peeii-TX
ingla Channe ¢ bE
. T §
4:2:2 1
4:3 Multichannal 30TV )
16:8 Multchannel SDTV MPEG-2
DTV %
Operation ehenOE E "t |
g igital
SuperSet
of 4:2:2 Simulcast

News

Figure 4. The evolving simuicast broadcast plant and the
servicing of NTSC and DTV with multipurpose studio/OB/
EFP cameras.

mation of the appropriate mix of studio/OB and portable cam-
eras to 16:9 operation.

Simultaneous

This is a very important operational situation. Figure 4 de-
picts a macro-view of the evolving broadcast station (or pro-
duction facility) of the near future. Depending upon the
agenda of the customer, they will ramp-up some form of DTV
while continuing to broadcast 4:3 NTSC. It is expected that
these agendas will be widely variable. HDTV may or may
not figure into the agenda in the early years. Widescreen 525-
line SDTV surely will play a role for most.

Within the dual simulcast NTSC/DTYV operation, there
will constantly arise the need to service both channels from a
single live source. Broadcast news is a prime example. Here,
a widescreen camera will directly originate the live 16:9 pic-
tures for the new DTV service, but those same images may
also be required for the analog 4:3 NTSC news program.

Sony’s novel (and still unique) ARU-701 aspect ratio
converter can take an analog component video output, or the
serial digital component video output, from the widescreen
16:9 camera CCU and simultaneously deliver the two re-
quired live feeds—each via serial digital interfaces. (See Fig-
ure 5.) A switchable camera alone cannot do this.

Switchable

As DTV broadcasting becomes more routine, the need to
deploy cameras between 4:3 and 16:9 operation will, for many
customers, become almost a daily event during the simulcast
years (at least until NTSC goes away, many years from now).
Now, the switchable camera becomes more attractive.
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Figure 5. Use of the ARU-701 digital processor produces
simuitaneous 16:9 and 4:3 outputs.

The switchable camera will require a DSP camera head
and a true 16:9 Integrated Imaging Capsule. This provides
the high-performance true widescreen image origination, de-
livered via a serial digital interface of 16:9 at the output of
the CCU. Alternatively, via a remote control switch at the
master setup unit, a 4:3 derivative can be digitally created
from the widescreen capture and provided as a serial digital
stream at the CCU output.

Highest Picture Quality

The overall performance of a television camera can be di-
vided into two distinct categories:

B Those separate imaging attributes that collectively
contribute to overall picture quality (that is, the aesthetics
and beauty of the picture).

B Those separate artifacts of the camera system that
collectively detract from the overall picture quality.

The name of the game in high-end television camera design
is to optimize all of the picture quality factors while mini-
mizing all of the picture artifacts.

The New Importance of Picture Quality

As the transition begins to digital component video origina-
tion and post-production—and all-digital transmission to the
home—it is very important to take stock of how we specify
the true overall performance of picture sources. Widescreen
MPEG-2 digital 4:2:0 component 525-line video that is vir-
tually artifact and noise-free will look dramatically different
from analog NTSC when viewed in the living room. As a

£ Piclure Sharpriess B
8 A e \\
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. Reproduction Reproduction
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Figure 6. The muitiple dimensions that contribute to image
quality.

consequence, new criteria for source picture quality will in-
variably emerge.

In describing the overall aesthetics of the DTV pic-
ture, it is essential to re-examine the multidimensional as-
pect of image quality and to reassign some priorities to the
contribution of each of those picture dimensions.

Quantifying the Separate Dimensions of Picture
Quality

There are four core attributes of picture quality, as illustrated
in Figure 6. They can be separately considered (and sepa-
rately specified) as the key contributing dimensions of pic-
ture quality:

B Picture sharpness—the overall resolution of the image.

B Tonal reproduction—the accuracy of reproduction of
the gray scale.

B Color reproduction—the total color gamut that can be
captured, and the accuracy of reproduction of the
luminance, hue and saturation of each color.

B Exposure latitude—the total camera dynamic range, or
the ability of the camera to simultaneously capture picture
detail in deep shadows and in areas of the scene that are
overexposed.

The overall performance of a camera is largely determined
by the front-end imaging system, namely the combination of
optics and imager. These elements predetermine the four core
attributes, earlier defined, of a television picture. The image
quality must be fully retained and—where possible—en-
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The New CCD Imager

We unceasingly refine the core tech-
nologies of CCD imaging. These re-
finements are not merely isolated
advances in semiconductor physics.

Rather, they constitute carefully

planned development programs tar-
geted at improving specific picture
attributes that have been clearly

CCD imager Video Processing
Pixel count Picture Detail enhancement system
Super EVS sharpness Skin tone detail system
Toral Video dyrnamic range management system
Sensor ; - Gamma precorrection
dug
design PSRN - Black gamma
Exposure Variable overexposure
latitude - Knee control
Manufacturing Cak Linear matrix
uality contral i ' i
q reproduction Variable linear matrix

Secondary color vector

identified by Sony’s camera design
teams. These engineers are a formal
part of design reviews for any new

Table 1. System linkage between the CCD imager characteristics and the video DSP

processing in determining overall camera performance.

hanced within the complex RGB video processing system
that follows the imaging system.

Thus, the operational picture performance of a camera
is totally determined by the combination of the CCD optics,
the imaging system and the RGB video processing system.
Table 1 shows the relationship between the CCD imaging
parameters and the associated video processing that together
contribute to each of the four primary dimensions of picture
quality.

Achieving the Highest Picture Quality: The Pivotal
Technological Linkage of a New CCD and ADSP

What is different about the Sony approach to Advanced DSP
(ADSP) is that it was not born of an isolated technological
advance in RGB video signal processing. Rather, Sony’s
ADSP was part of a larger advanced imaging strategy that
carefully coordinated two important, but separate, develop-
ment programs. It comprised no less than a strategic mobili-
zation of the separate technologies of CCD imaging and DSP
processing to enhance the multidimensional aspects of a num-
ber of important imaging parameters.

The specific goal was to advance digital video imag-
ing simultaneously, on two fronts, with the intent to produce
the highest performance SDTV camera in the industry. These
two development programs included:

B The introduction of an advanced new CCD imager that

would simultaneously improve dynamic range and S/N.

B The move to the long-sought 12-bit DSP, which would
simultaneously facilitate a better match with the high
dynamic range of contemporary CCDs, and higher S/N.

6 Sony Technical Brief

CCD development programs.

The award-winning Hyper-
HAD™ technology was spawned
from this synergistic coordination of
a focused program to make a significant breakthrough in tele-
vision camera dynamic range, actually thrusting its imaging
capability—in this respect—beyond the legendary capabili-
ties of motion-picture film. Sony did not stop there.

The company, some time ago, elevated the priority of
sensitivity, S/N, and dynamic range as a system “‘imaging
troika” that Sony would optimize in concert. This imaging
troika is illustrated in Figure 7. Equally important, when Sony
attempts to optimally reproduce the superb CCD imaging
capability at the lower end—toward optical black—as well
as the overexposed signal ability, it speaks of a total imaging
dynamic range in excess of 70 dB! As much priority needs to
be assigned to this crucial lower region of the exposed signal
as to the higher signal level region. Clearly then, care must
be exercised in the priorities assigned to the A/D amplitude
scaling applied to this unprecedented level of video signal
[1]. This is the very essence of the Sony strategy to signifi-
cantly improve overall picture quality.

':.-“" ot ; .__: T ..f-,'““r:-:h:,\":
- Sensitivity =1 _:“3\'

= — = e

el -__-\-1""‘ :_:,_:-_-:_'___

Signal to Noise
Ratio w;‘;";‘

Figure 7. The three core performance attributes of the CCD
imager that combine to expand the exposure latitude of the
studio camera.
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Sony’s Approach to 12-bit ADSP

The analog-to-digital (A/D) quantizing levels have a direct
bearing on the S/N performance of the DSP processing cir-
cuits in a camera system. Over the linear video A/D output
range from black to nominally exposed reference white level,
the video S/N is given by the well-known formula,

S/N=10.8+6 N (dB)
Where N = the number of bits assigned to that range.

Table 2 summarizes the quantization S/N ratios of various
levels of DSP amplitude sampling.

The significance of this DSP S/N quickly emerges when
the concatenation of this S/N with that of the CCD itself is
examined. Sony set as a central design target, for the new
BVP-900/950 cameras, that the amplitude sampling of the
video representation of a nominally exposed signal (capped
black to nominal 100% exposed reference white) must be af
least 10 bits. The remaining bits would be delegated to han-
dling the overexposed signal.

To ensure the highest S/N camera for the era of SDTYV,
it is essential that the CCD imager be the defining element of
that noise level. This demands that the DSP quantization noise
be of a far lower level than the CCD imager noise. In this
respect, a rule of thumb is that the DSP quantization noise
will have less than a 1 dB effect on overall camera S/N if the
DSP S/N is about 6 dB higher than that of the CCD. Figure 8
illustrates this critical issue by examining two cases: one
where the CCD and the DSP have the same S/N, and a sec-
ond where the DSP has an S/N approximately 10 dB higher
than that of the CCD.

The 12-bit DSP Camera: The New BVP-900/950

It is in recognition of this major S/N system optimization
that Sony’s design approach to 12-bit digital video process-
ing is markedly different from that of some competitive 12-
bit DSP cameras. This difference is significant. Figure 9 shows
the contemporary approach used for the assignment of the
12 bits to the full CCD linear output signal. Here, priority
has been given to a linear quantization, based upon a plau-
sible argument that handling the compression of the over-
exposed signals entirely in the digital domain constitutes the
achievement of a goal of the true digital processing camera
[2].

The resulting 9.2-bit amplitude scaling applied to the
nominally exposed signal produces a DSP quantization noise
in the vicinity of 65 dB, which, if concatenated with a 62 dB
CCD, would produce an operational S/N of about 60.5 dB.

WWWw.americanradiohistorv.com

Number of Bits [ DSP Quantization Levels

8 bits SM=10B+6xB8=588dB
g bits SN=108+6x2=648dB
10 bits S/N=108+6x10=708 dB

11 bits SIN=10B+6x11 =76.8dB

Table 2. The quantizing S/N associated with various DSP
quantizing levels.

62 dB 5908

A Converter for DSP  =——

Equal S/N ratios produce a 3dB system loss

72 dB
- 61.5dB

A0 Convartar lar DsP - =3

A 10 dB S/N difference produces a 0.5 dB system loss

Figure 8. The critical separation required between the CCD
and the DSP S/N contributions.

Peak white ---------1

(12-bit quantization)

9.2 bits

‘ 100% Nominal white --f------ -

Black S
12-bit linear conversion

Figure 9. 12-bit linear quantization of the total CCD output
signal capability results in a 9.2-bit amplitude scaling for the
100% nominally exposed signal.

In the case of the BVP-900/950, Sony has a new CCD
producing a remarkable 66 dB S/N, so it was important to
elevate the DSP S/N as far beyond this point as possible. The
starting premise was an unequivocal assignment of at least

Sony Technical Brief 7




Peak white (max exposure)

Nominal white

CCD output

10 bits to the nominally exposed (reference white chip of gray
scale chart at 100% video level) signal.

Accordingly, Sony uses an analog pre-knee processing
technique before the 12-bit A/D converter. This is a careful
compromise—a fixed and accurate analog compression of
highlight information—one that facilitates unique and sophis-
ticated downstream digital processing of the important over-
exposed highlight information. The results of this approach
are shown in Figure 10.

This scheme produces an effective operational S/N
performance for the camera of 65 dB, a number that sets a
new yardstick for the industry and assures the requisite ultra-
low noise source that will be important in the era of com-
pressed SDTV transmission. Table 3 shows how this S/N is
produced, being a concatenation of the 66 dB of the new
CCD and the 10.3-bit allocation to the quantization of the
nominally exposed video.

The issue of S/N, however, is only the first key perfor-
mance issue. The second is the effective dynamic range of
the CCD/DSP combination, which—in turn—will determine
the operational exposure latitude of the camera itself.

It must be emphasized that 12 bits are still not suffi-
cient to properly quantize the extraordinarily high linear
dynamic range signal that a contemporary CCD can produce.
Today, Sony typically talks in terms of overexposed CCD
linear signal output capabilities in the vicinity of 600 per-
cent! At least 16-bit linear quantization is required to do jus-
tice to such an extraordinary signal range if it is to be handled
entirely in the digital domain, as shown in Table 4.

Unfortunately, 16-bit high-speed A/D and video pro-
cessing is beyond today’s technology. Various techniques for
pre-processing the linear analog output from the CCD imag-
ing system have, therefore, been utilized to optimally match
this extraordinarily wide video signal dynamic range to the
capabilities of a given A/D converter. Given this limitation,
Sony carefully deploys the 12 bits to optimize both S/N and
dynamic range. True optimization of exposure latitude (this

8 Sony Technical Brief

__________________ e

Sony 12-bit A/D

Figure 10. The amplitude
scaling of the BVP-900/950
DSP cameras, which uses a
fixed analog pre-
compression to optimize the
bit allocation for both
maximum S/N and
preservation of a wide
exposure latitude.

Signal to Noise Ratio and Bit Sampling
S/N=10.8 + 6N dB

BYP-900/950 = 108 + 6 x 10.3
(ADSP)=10.8 + 61.8
=726 dB

With a 66 dB S/N FIT CCD imager
Camera S/N =66 dB + 72.6 dB
=65 dB

Table 3. How the new CCD and 10.3-bit quantization of the
nominally exposed signal combine to produce an operational
S/N of 65 dB.

Video Control Function Number of Bits
Mominally exposed video (100% g
reference white)

Gamma correction (X4 gain at o
black)

White balance gain (color 1
ternperature adjustment)

Black gamma (X2 gain) 1
Overexposed signal handling 3
(B00% of nominal whita)

Tatal 16

Table 4. The allocation of minimum bits to each of the core
functions of the DSP camera.

is bound up in issues of CCD sensitivity, dynamic range, and
noise floor) is the primary goal.




Section Il: Camera Technology for HDTV

he nature of the U.S. DTV agenda suggests that the ma-

jority of broadcasters will inevitably become involved
in providing both digital HDTV and digital SDTV services.
This duality poses a serious dilemma to the broadcaster and
program producer in terms of planning their capital outlays
over the early years of DTV. In recognition of this fact, and
of the quite unpredictable nature of the overall migration from
4:3 analog NTSC to widescreen DTV, Sony has adopted a
core strategy to make HDTV program origination equipment
as multipurpose as possible. Multipurpose, meaning the flex-
ibility for one studio/OB camera system to deliver both HDTV
and SDTV outputs. The latter one available as a choice of
the ubiquitous ITU R601 4:2:2 4801 standard, or the new
480P version of that basic format.

A flanking strategy was to design that camera to be as
cost-effective as possible, so that the HDTV premium paid
above the typical cost of a present-day, high-end, 525-line
equivalent camera system would be well-justified by this dual
format capability. The center of the strategy was to firmly
embed the new HDVS (High-Definition Video System—the

HDVS
HDC-700

BVP-550

logo used by Sony for its line of products to support HDTV
program production) cameras within the existing BVP series
of SDTV/NTSC studio and portable systems. Maximum sys-
tem compatibility would be maintained; lens interfaces (op-
tical, mechanical and electrical) would be maintained; and—
to the degree possible—all physical components would be
common between the two camera families.

The HDC-700 is a full-featured studio/outside broad-
cast camera utilizing Sony's two million pixel Hyper-HAD
[frame-interline transfer (FIT) CCD imager. The HDC-750
is a companion portable HDVS camera that perfectly matches
the performance and operational features of the HDC-700. It
can, however, be used in a stand-alone portable configura-
tion for highly mobile field acquisition. It can also be config-
ured for full studio operation with the same CCU and control
panels as the HDC-700. Figure 11 illustrates the integrated
camera HDTV/SDTV system.

The cameras utilize the same housings and chassis as
the contemporary BVP-900/950 and BVP-500/550 SDTV
camera families. The unique high-speed digital control sys-

SDTV
“High-End”

BVP-900

Figure 11. The master design strategy to integrate SDTV and HDTV studio and portable camera systems.
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tem is common to all of these HDTV and SDTV cameras.
They also share the same remote video control panels and
the same master setup units.

The benefits of this master design plan are twofold:

B Migration from the present analog 4:3 525-line world to
widescreen digital SDTV or full HDTV is made easier
with a variety of transition paths.

®  Important manufacturing economies of scale were gained
that dramatically lowered the price of the new HDTV
camera systems.

Having set the stage for the transition to HDTYV, the
HDC-700 studio camera and its portable companion HDC-
750 will next be outlined in terms of the four key criteria
earlier defined for DTV.

Management of Aspect Ratio

The HDC-700/750 cameras originate in 16:9 widescreen
HDTYV. Both of the cameras also provide a simultaneous feed
of downconverted 525-line SDTV. The cameras are, thus,
multipurpose in that they simultaneously deliver serial digi-
tal outputs of both HDTV and SDTV. This “two for one”
capability offers broad operational flexibility in that it en-
ables the servicing of both forms of DTV (for those who will
offer both HDTV and SDTV), or it allows a paced migration
from an initial SDTV program service to full HDTV at a
later time.

The troubling conversion of widescreen SDTV to a
standard 4:3 format can be a creative decision requiring some
production flexibility. The HDC-700/750 provide remote
control (from the MSU or the RCP video panels) of a variety
of aspect ratio conversion choices. These include:

B Widescreen 16:9 525-line SDTV.

B Standard 4:3 derived from the 16:9 downconversion,
with remote variable control of pan-and-scan.

B [erterbox version of the full widescreen image within
the standard 4:3 format.

Picture Quality

Just as with the SDTV camera, the front-end CCD imager
goes a long way toward the ultimate determination of the
HDTYV camera picture quality. And again, the criteria of pic-
ture sharpness is directly related to the pixel sampling struc-
ture, while the remaining key criteria of tonal reproduction,
color reproduction and exposure latitude are all largely bound
up in the quality of the individual CCD sensor.

10 Sony Technical Brief
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Camera Control Unit

o ey | HD SD
i R 4 e r—n X3
l Bl Erocessiy | 1080i
50TV 480i
| Downconvarter e — 01
. . _ 480p
| | Selectable as:
* 16:9 widescreen
_ * 4:3 pan & scan

* 4:3 letterbox

Figure 12. A built-in downconverter within the CCU makes
the HDTV camera multipurpose in delivering both HDTV and
one of the SDTV alternatives.

Sony expended enormous resources in perfecting the
HDTYV CCD imager. It first introduced the 1920 x 1035 pixel
CCD to the U.S. market in 1992 with the HDC-500 camera
[3]. Refinement of the HD CCD technology has been ongo-
ing since that time. At NAB in 1997, Sony introduced the 2/
3-inch, two million sensor CCD using Hyper-HAD and FIT
technologies.

A distinct advantage of such a multipurpose camera is
that the downconverted SDTV video is of a highly technical
quality. The original HDTV imaging effectively constitutes
a “super-sampling” system in both the horizontal and verti-
cal domain (with a 1920 x 1080 sampling lattice), both of
which are subsequently interpolated down to the 4:2:2 SDTV
structure of 720 x 480 samples using very sophisticated digital
techniques. In the vertical direction, this means a higher over-
all modulation transfer function (MTF) and much less aliasing
than that created by a 525-line camera. In the horizontal di-
rection, it also allows a higher MTF and less aliasing for the
downconverted SDTV signal.

As illustrated in Figure 12, the CCU delivers three
outputs of serial digital HDTV and two outputs of serial digital
525-line SDTV. In the case of the progressive scan SDTV
output, each 540-line Field of HDTYV is digitally converted
to a high-quality 480-line Frame.

Signal to Noise

The HDC-700/750 cameras employ a new 2/3-inch, two mil-
lion pixel CCD for each of the RGB video channels. These
Sony-developed CCD imagers (FIT technology) are the cul-
mination of a decade of technical development. They utilize
the latest in Hyper-HAD techniques in the sensor design,
which yields a high luminance S/N performance of 54 dB
(measured unweighted over a 30 MHz bandwidth). While it
is difficult to directly relate this specification to contempo-
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Figure 13. The all-digital fiber link for the HDC-700/750.

rary S/N specs for 525-line cameras (which are measured over
the much more restricted 4.2 MHz bandwidth), suffice to say
that it subjectively represents an extraordinarily low noise
level. This greatly depressed noise floor contributes to the
extended dynamic range that endows these cameras with an
operational exposure latitude in excess of 10 f-stops.

System Flexibility

The HDC-700/750 cameras were designed to meet all needs
for outside broadcast in HDTV. In particular, long cable con-
nections between the camera heads and their CCUs are the
key to system flexibility for large sports and entertainment
event coverage. Both cameras utilize two-way, all-digital
transmission of video, audio, intercom, control and status sig-
naling. These are 1.5 Gbits/s serial digital transmissions (both
directions), according to the SMPTE 292M standard. Such
transmission data rates negate the possibility of multicore or
triax cable. Accordingly, a new fiber-optic interface has been
developed to facilitate this transmission over a 3,000-meter
(>9,000 feet) length, as shown in Figure 13. This camera
fiber interface is presently in the final stages of standardiza-
tion by SMPTE.

The technical advantage of this approach is enormous,
providing a digital link of high signal integrity, which en-
sures that the full quality of the HDTV image created in the
camera head is made available at the CCU output interface.
Perennial problems associated with triax transmission on long
cable lengths are a thing of the past in HDTV: no more elec-
tromagnetic or RF interference, no timing skewing, and mini-
mal equalization problems.

A New Era for Camera Technology

The dawn of DTV, and especially HDTV, promises to re-
shape the television industry in short order. New digital de-
vices and systems are rapidly replacing important elements

www americanradiohistorv. com

0

The Sony HDC-700 HDTV camera in action. Designed for
studio and OB use, this camera features simultaneous HDTV
and SDTV outputs.

of the NTSC-based analog past. Cameras are, of course, a
crucial element in the chain that will bring crystal-clear im-
ages to consumers.
signal processing developed by Sony have given broadcast-
ers, content producers and production houses the tools they
need to succeed in the DTV revolution.

New advances in imaging and digital
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The same two questions were posed to vendors familiar with
infrastructure issues.

VENDOR

One of the most basic questions a broadcaster faces in
planning for DTV is whether to go single-program high-
definition or multiprogram standard-definition. Many broad-
cast stations still have analog NTSC facilities. If broadcasters
elect to jump all the way from NTSC to HDTV, but consum-
ers don’t buy into HDTYV, they could find themselves sitting
on a high-tech elephant. If, on the other hand, broadcasters
bet on multichannel SDTV and convert their NTSC facility
Bruce Penney, to component digital 601, they might be at a competitive
Tektronix, Inc. disadvantage if HDTV is a hit. What’s needed is a strategy for
converting an analog NTSC facility to digital, while preserving the flexibility to
later use the facility for either HDTV or SDTV.

Proper application of compression in a DTV facility can provide this
flexibility. If we use 270Mb/s or 360Mb/s serial digital routing and distribu-
tion within a facility, we can support lightly compressed HDTV or non-
compressed SDTV. Broadcasters can safely convert to digital now, imple-
ment 16:9 widescreen operation at the appropriate resolution for their
market and know that the basic infrastructure is future-proofed to handle
SDTV or HDTV.

But what if a broadcaster doesn’t have to convert to digital until five years
from now? Because 16:9 widescreen is a key part of DTV, the sooner
broadcasters convert to 16:9 digital, the sooner they can start building their
library. By choosing the right balance of 16:9 SDTV, lightly compressed
HDTYV and full 1.5Gb/s HDTYV, broadcasters can be sure that their invest-
ment in digital television has immediate and long-term value regardless of
whether DTV means SDTV, HDTV or both. n

3/
= | atalyst” ¥

¢ All the switching and
The DTV infrastructure will inevitably encompass the keying power you need in
duality of routing/distributing and networking. This dual-
ity includes routing and distributing uncompressed base-
band SDTV and HDTYV video and multichannel audio, in
addition to networkingdigitally compressed SDTV/HDTV/
audio signals. For high-definition production, the base-
A band network will encompass digital “islands” largely
Carry T using the SMPTE 292M HD SDI interface.

arry Thorpe, ) .
vice president of Sony has embraced the international MPEG 4:2:2 P@ML
Acquisition Sys-  compression standard as the basis for production, trans-
:?L“:i’c?;nyBEl'xici:: mission and distribution (via the new SMPTE SDTI
nessandProfes- transport interface standard) of SDTV. An extended family
sional Group. of MPEG levels will serve the HDTV applications.

Four imperatives form the underpinnings of the approach being taken by
Sony: 1) highest possible picture quality based upon the 4:2:2 digital
component set for all broadcast applications — adequate data; 2) highest
possible storage efficiency on disk (realize cost-effective DTV servers) —
minimum data rate; 3) utilization of the installed base of digital routers —
attempt to maintain the maximum DTV data rate below 270Mb/s; 4)
utilization of existing digital VTRs for tape streaming — data rates
commensurate with those VTRs.

An 18Mb/s implementation of such a system has already been brought to

a traditional environment.
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money them all. From the biggest uncompressed formats to the
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Introducing the Origin" video computing platform from
Silicon Graphics. It’s time you had everything you wanted,
everything you needed and everything your competitors
didn’t want you to have in one, rack-mountable, digital

broadcast platform.

Time will tell which digital video formats become the

standards of our industry, so the Origin platform supports

most multi-channel playout streams, from HDTV

“‘
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UP TO

to low bit-rate MPEG, run them all today.

Time also changes everything, so we’ve

SDI

DVCPRO™ o RIGIN
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given the Origin platform more scalability and flexibility
than any dedicated box. Store months of on-line video, fast-
network to any local desktop, run world-class applications,
support standard automation systems and StudioCentral™ assct
management environment. Want advanced graphics? Origin
will let you add it. That’s power and flexibility.
When you’re ready to see what the best system in the

industry can do, visit us on the Web. But don’t wait too long.
Time is money and of the two, we can only make you more

of the latter.

SiliconGraphics
Computer Systems

Circle (20) on Free Info Card

WWWw.americanradiohistorv.com



Digital Handbook

Transition to Digital

Testing CCIR-601 serial digital distribution

BY MICHAEL ROBIN

he need o sausty the complex sig-
nal distribution patterns typical of
large teleproduction centers led to the
development of the bit-serial distribu-
tion concept. For this type of distribu-

ing signal can then be transmitted on a
single coaxial cable. This signal has a
high bit rate (270MDb/s) and an associ-
ated spectrum on the order of 1GHz.
When properly installed, this system

kD
on the cable loss equalization capabil-
ity of the receiver, are typical.

Figure 1 shows a block diagram of a
bit-serial digital signal distribution mod-
¢l. The source encoder is a conventional

; TRANSMITTED RECEIVED
BIT-PARALLEL DIGITAL BJT-SERIAL DIGITAL BIT-SERIAL DIGITAL BIT-PARALLEL DIGITAL
| COMPONENT ANALOG VIDEO SIGNAL VIDEOQ SIGNAL VIDEQ SIGNAL VIDEO SIGNAL COMPONENT ANALOG
| VIDEOD SIGNAL IN 27TMWORD/s 270Mb/s 270Mb/s 27TMWORD/s VIDEO SIGNAL OUT
|
Y — l l l RECEIVER l —y
v__.| SOURCE CHANNEL| + SIGNAL o
BY - ENCODER . ENCODER MEDIUM CHANNEL " pecogn|
*
|
RECEIVER
THERMAL
NOISE

Figure 1. Bit-serial digital video signal distribution model.

can provide unambiguous and error-
free signal regeneration at the end of

tion, 10-bit parallel data is read out
sequentially, starting with the least sig-
nificant bit (LSB) and ending with the
most significant bit (MSB). The result-

FRAME GRAB

A look at tomorrow’s technology.

long coaxial cables. Lengths up to be-
tween 200 and 300 meters, depending

- How soon do TV stations expect to
have in-house HDTV production
facilities?
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group of threc A/D converters whose
outputs are multiplexed into a
27Mword/s bit-parallel datastream. The
channel encoder transforms the bit-par-
allel datastream into a bit-serial digital
signal suitable for transmission through
the chosen medium (e.g., coaxial cable).
The receiver channel decoder deserial-
izes the received bit-serial signal and
recovers the bit-parallel digital video
signal, which can be converted back to
analog, if necessary, by a set of three
D/A converters. Problems can arise
due to excessive cable losses, that result
in a low signal-to-noise ratio (SNR)
and a high bit error rate (BER). Addi-
tionally, interference caused by ther-
mal noise contributed by the receiver
input stage, can corrupt the signal.

Standard interface characteristics
and performance

SMPTE 259M describes the bit-serial
interface for 525/59.94 and 625/50
equipment. It has applications in video
facilities using coaxial cable. Cable
lengths must not exceed the amount
specified by the equipment manufac-



turer (typically 300 meters). A signal
loss of 30dB at the clock frequency is
normally acceptable. The interface char-
acteristics are summarized in Table I.
The typical eye diagram of the bit-serial

a digitizing oscilloscope with a band-
width on the order of 2GHz, which can
be programmed to measure a set of
parameters and display the results. Pa-
rameters to be measured include ampli-

measured, resulting in relarive mea-
surements. The bandwidth of the rela-
tive jitter measurement depends on the
clock recovery method used, because
the recovered clock signal will contain

digital signal and some signifi-
cant characteristics are shown
in Figure 2.

Figure 3 shows a classifica-
tion of bit-serial performance
indicative of parameters relat-
ed to the transmitter, distribu-
tion medium and the receiver
of the bit-serial signal. Three
areas of performance-related
engincering concerns are as
follows:

1. evaluation of equipment and
technology;

2. post-installation acceptance
rests; and
3. maintenance tests.

Measuring signal parameters

For SDI, measuring signal character-
istics requires accuracy, speed and re-
producibility. It is advantageous to use

OVERSHOOT
3

AMPLITUDE

—_—

«———UNIT INTERVAL (UI) —— |

Figure 2. Eye diagram measurement dimensions.

tude, rise time and fall time, jitter, over-
shoot and undershoot.

Jitter measurements require a suit-
able reference. The reference can be
external to the equipment to be tested,
resulting in absolute jitter measure-
ments, or derived from the signal to be

,  some of the signal jitter char-
' acteristics. A jitter measure-
ment bandwidth of 10Hz to
27MHz yields timing jitter
values, whereas a measure-
ment bandwidth of 1kHz to
27MHz yields alignment jit-
ter values. When measuring
jitter, it is important to men-
tion the reference clock
source.

Waveform monitors be-
longing to the Tektronix
WFM601 family can be used
to carry out signal character-
istics measurements. However, many
of these instruments have a measure-
ment bandwidth on the order of
300MHz, which affects the rise time/
fall time and overshoot/undershoot
measurements. This requires the use of
a correction formula (check with the

ot

“LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND
IS CATCHING ON EVERYWHERE, " WHISPERED SNELL.
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manufacturer) to obtain credible re-
sults. Some waveform monitors offer a
choice of derived reference clock band-
pass allowing the user to determine the
dominant frequency of jitter.

Transmitter output return loss is an
important performance indicative pa-
rameter, especiallv for relatively short
cable runs. Measuring this parame-
ter, however, requires special network
analyzers.

Bit-serial digital video equipment, es-
pecially large-capacity routing switch-
ers, may generate high levels of EMR.
Equipment design and safe installation
practices can help reduce EMR to ac-
ceptable levels. EMR levels of equip-
ment and installations can be measured
using a calibrated antenna and a spec-
trum analvzer.

For receivers, in addition to the input
return loss, several other characteris-
tics should be measured. These have to
do with the receiver’s ability to extract
the original data from a noisy and
jitterv input signal. Two special test
signals have been developed to meet
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Figure 3. Classification of bit-serial signal performance indicative parameters.
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| TRAMSMISSION ORDER: LSB OF ANY DATA WORD TRANSMITTED FIRET

CHARNEL SCRAMBLED NRZI

CODING INPUT SIGMAL POLARITY: POSITIVE LOGIC
DATA WORD LENGTH: 10 bits

TRAKSMITTER UINBALANCED OUTPUT

CHARACTERISTICS | SOURCE IMPEDAMGE: 750 NOMINAL

{=ee fipure 2] |RETURN LOSS : =

RECEIVER ~ UNBALANCED IIIPllT
CHARACTERISTICS INPUT IMPEDANCE. 75(
RETURN LOSS; = 15d8 Lﬂﬂﬁ.
OPTIONAL CABLE-LDSS

15d8 [SMHz TO'CLOCK FREDUENCY OF SIEHAI_]I
DUTPUT SIGHAL AMPLITUDE: B0OmY E?f £ 1%
| DC OFFSET: 0.0 V + 0.5V WITH REFER
| RISE AND FALL TIME: 0.4ns TO 1.5n5 BETWEEN 20% AMD 80% OF SIGNAL
AMPLITUDE POINTS. DIFFERENCES MOT TO EXCEED 0.5ns
OVERSHOOT OF RISING AND FALLING SIGMAL EDGES: <10% OF SIGNAL AMPLITUDE
JITTER: 0.2 UN (0. T4ns) BETWEEN 10Hz AMD 27MHz

T0 CLOCK FREQUENCY OF SIGNA
IZATION: 30dB AT CLOCK FREQ

CE TO MID-AMPLITUDE OF SIGNAL

OF SIGHAL

Table 1. Characteristics of bit-serial interfaces.

this requirement.

I. The EDH test signal: The error
detection and handling concept (EDH)
was developed by Tektronix and issued
as SMPTE Recommended Practice (RP)
165. Itis based on making cyclic redun-
dancy code (CRC) calculations for each
video field at the serializer. Separate
CRC:s for the full field and active pic-
ture, along with status flags, are locat-
ed in the ancillary data space of the
vertical interval and sent with the other
serial data through the transmission
system. The CRCs are recalculated at
the deserializer and, if not identical to
the transmitted values, an error is indi-
cated. EDH is used as an in-service test
to pinpoint automatically and electron-
ically any system failures. Depending
on the sophistication of the EDH mon-
itoring and measuring equipment, er-
rors can be indicated as a warning light
or as a complex report of errors and
their sources. Each flag is set or cleared
on a field-by-field basis.

2. The pathological test signal (SDI
checkfield): Proper performance of bit-
serial digital equipment depends on
accurate data recovery at the receiver.
The interface signal has two major
drawbacks that require special atten-
tion in the design and implementation
of the receiver. The first drawback is
the existence of a DC component and
low-frequency spectral components.
This makes designing a practical re-
ceiver equalizer difficult. The second
drawback is the possible occurrence of
a long run length of logic Os and 1s in
the datastream. This requires a stable
clock regenerating VCO to avoid fre-
quency drifts. The fundamental idea
behind the pathological test signal is to
stress the transmission channel and
assess the effects. Two special test sig-
nals have been developed. One consists
of a 1 followed by 19 0s. It has a large
DC content and is used to stress the
cable-loss equalizer. The second signal
consists of a sequence of 1s and Os
repeated every 20 bits, that provides a
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Computers & Networks

Networking basics, Part 2: Faster is hetter

BY BRAD GILMER

f you are building a network from

scratch, you might be asking your-
self, “Should 1 be looking into some-
thing faster than 10Mb/s?” “How much
more will it cost to install a faster
network?”

The cabling, connectors, patch panels
and wall plates will cost you exactly the

54

Broadcast Engineering

same for 100BaseT as for 10BaseT.
The labor cost associated with install-
ing these components is the same too
— about $125 per desktop. The pieces
at the ends of the cable — the network
interface card (NIC) and the hub—are
the only price difference. The NIC
plugs into your PC. The hub is at the
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minimum number of crossings for
clock extraction. SMPTE RP 178
describes a recommended patho-
logical test signal called the serial
digital interface {SDI) checkfield. It
consists of one half field of each of
the two stress signals described pre-
viously. This test signal is fed to the
input of the equipment under test
and the output is monitored on a
color monitor. Bit errors affecting
the top of the picture are a result of
equalizer malfunction. Usually, this
is due to excessive lengths of coax-
ial cable. Shortening the cable can
eliminate the problem. Bit errors af-
fecting the bottom half of the picture
are caused by a malfunction of the
receiver clock regenerator and could
indicate a condition where the free-run
frequency of the PLL-controlled VCO
in the receiver has drifted from the
specified frequency. In this case, re-
adjusting the VCO frequency may elim-
inate the problem.

Because of the high reliability of dig-
ital equipment using bit-serial ports,
many organizations do not carry out
tests of any kind. This creates a false
feeling of security that can lead to
catastrophic results. Implementing a
program that verifies proper bit-serial
operation can help reduce and elimi-
nate bit errors and avoid complete
failure. |

Michael Robin, former engineer with the Cana-
dian Broadcasting Corporation engineering
headquarters, isan independent broadcast con-
sultant located in Montreal, Canada, and the
co-author of “Digital Television Fundamen-
tals” published by McGraw-Hill.
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center of the star and
serves as a central
connecting point. (See Part 1 in Janu-
ary.) Even the NIC and hub costs are
similar between 10BaseT and
100BaseT. A six-pack of 10BaseT NICs
can be purchased for about $200 —
about $34 per card. A totally dumb
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10BaseT hub will cost about $100. A six-pack of 10/100
cards that will run either 10BaseT or 100BaseT costs $350,
and a dumb 100Mb hub costs approximately $400.

Dumb hubs or smart hubs?

Hub prices vary greatly, ranging from $400 to $2,500 for
a 10/100 Ethernet hub. So, why is there such a big difference
in price? Quality of components may have something to do
with it, but the larger reason is differences in functionality.

2.1mm 10.0mm

¥
9.0mm
58.6mm
CERAMIC FC CONNECTOR

FACTORY POLISH
* MULTIMODE - PC
 SINGLE-MODE < SUPER PC

\ *ULTRAPC FIELD FIBER
s . X 1

FIEERINE MECHANICAL SPLICE

WITH INDEX MATCHING GEL
FIBER MECHANICAL SPLICE

Figure 1. Fiber connectors are becoming more common and easier
touse. Terminatingafiber cable into aconnectortypically involves
a mechanical splice at or near the connector.

Dumb hubs serve as a central connecting point for the
network — and that’s it. Smart hubs serve that function, but
many also perform protocol conversion and allow connec-
tion to a backbone running at a much higher speed. Most
also contain network management software that tracks the
network performance and reports this information to a
central point. The decision of a dumb hub vs. a smart hub
depends on the criticalness of your network, its size and
your personal preference. When it comes to connecting a
small group of computers together, both hubs will work
fine.

How can | go even faster?

One way to go faster is to purchase faster cable. There are
cable technologies on the horizon that promise connectivity
over wire at rates up into the gigabit range. Standards for
some of these technologies have not been set, and equipment
availability is constantly changing. One thing is certain —
faster wire-based technology will be available soon. The best
thing is to speak with someone knowledgeable about net-
working when you are ready to begin work, and purchase
the fastest wiring available at that time. Once the cost of
installation, NICs and a hub are considered, cable cost
becomes much less significant.

WWW.americanradiohistorv.com
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What about fiber?

What about running fiber to the desk-
top for the ultimate in speed? Fiber
connectivity provides the greatest po-
tential for high-speed networking to the
desktop. But, fiber has found its true
niche in connecting hubs together be-
hind the scenes. Here are some of the
reasons. The first is installed cost. It
costs about $250 per line for fiber line,
terminations, wall plates and jumpers.
A fiber hub costs anywhere between
$1,500 and $3,000, depending on the
features. Fiber NICs are also more ex-
pensive — a six-pack of FX fiber NICs
is about $2,000. Second, fiber media
can be easily damaged. The cables are
better than they used to be, but it is
difficult to protect a fiber cable in an
office environment. The big killer of
fiber cables is not crushing, it is bending
the fiber too tightly. Third, fiber termi-
nations are sensitive to dirt. If you leave
a fiber termination uncovered and re-
connect the cables before you clean both
surfaces, you may end up with a connec-
tion that is noisy at best. On the positive
side, gone are the days of the old biconic
fiber connectors where alignment was a
real problem. The new FC connectors
always mate correctly with little prob-
lem. Once you connect the fiber, dirt is

no longer a problem. Taken together,
these three issues have relegated fiber to
the back room where it is a better fit in
the computer network environment.
Fiber has a big advantage over wire in
areas of high electromagnetic interfer-
ence, impulse noise and lightning. If
you continually have a problem with
lightning destroying the NICs, you
might try switching to fiber. Another
advantage is distance. Fiber can be
used in runs up to 412 meters. 10BaseT
and 100BaseT are limited to 100 meters.
If you have ever tried terminating
fiber cables in the past, you probably
still have nightmares about sanding
little figure eights. All that has changed.
3M, Siecor and others now make crimp
connectors and splices for fiber that
allow you to terminate fiber easier and
cheaper. (See Figure 1.) If you were not
all that great at making splices in the
past, you can probably do better with
these. Losses will be in the one-half to
one decibel per connector range. A
connector kit costs about $350 and
connectors are about $6 each.
Although it is difficult to make a
single recommendation that is right for
everyone, here are some thoughts. Let’s
assume that you are going to install a
small network with 10 workstations.
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Bringing a scope back to life

BY STEVE EPSTEIN

s promised last month,
we're here to help. Along
those lines, one of my assis-
tants recently received a plea
l for help from Brian Hoover,
%' chief engineer at WNIT, the PBS
affiliate in Elkhart, IN. It seems
Brian was in the middle of re-
building a Tek 529 and needed some
information that ran many years back
in Broadcast Engineering magazine.
Well, we dug deep in
the archives and it turns
out that the article Brian
was looking for was writ-
ten by Ken Dixon and
ran in our December 1978 issue. It
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discussed modifying the 529 to replace
the 7788 tubes (yes, tubes) used for
vertical output with 2N3439 transis-
tors. Now, ['ve repaired a few 529s in
my time, and most of them had already
been modified. Why anyone would want
to keep one of those beasts alive is
beyond me, but hey, 1 just spent my
entire weekend rebuilding/restoring a
50-year-old micrometer (ACE Hard-
ware sells them for $29.95, but it was
my wife’s grandfather’s). So, who am 1
to say? Regardless, we sent Brian the
information he needed.

Shortly thereafter...
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Given that the cost of 10BaseT and
100BaseT is about the same, and given
that you can purchase equipment that
runs at 10Mb and 100Mb, then you
should probably purchase 10/100 cards
and wire your facility with the fastest
wiring system available. Minimize your
initial hub investment and plan on re-
placing it in a few years as your net-
work grows. ]

Brad Gilmer is president of Gilmer & Associ-
ates, Inc., a technology and management firm.

FURTHER READING

The following sites on the web contain
more information on 100BasaT and fiber:

* "Data Communications Cabling FAQ”
compiled by readers of the
comp.doom.cabling newsgroug,

“ ey hostots utexas.edu/ethernet/
descript-100quickref html

* www cis.chio-state.edu) hype-test/
fag/usenet/lans/cabling-fag/fag.html

Brad Gilmer left a 1d-year stint at
Turner Broadcasting Systems, Inc. to
start Gilmer & Associates, Inc. Brad's
consulting company specializes in
designing and implementing rmulti
channel and DTV broadcast Tacilities —
especially those fadlities that employ
high-speed video networking. You can
reach Brad at 770-414-82952 ar an the
Internat at boilmer@atinet.com.

Received your
fax with the
magazine arti-
cle and sche-

matic  dia-
grams. Re-
paired  the
scope and it
works great.

Please have lunch on us grateful WNIT
engineers!

Brian L. Hoover, Chief Engineer
WNIT-TV, Elkbart, IN
Enclosed in the letter were some fast
food lunch coupons (hint, hint).
Thanks, Brian.
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Well, I don’t think that Tektronix has
to worry too much about a warranty
claim on that scope. We’re here to help
you. So, if you’ve got a technical prob-

i
Several years ago I washired J
as the chief engineer at a sta-
tion in southern Illinois. Included in
the station’s equipment complement
was a 10-foot satellite dish that was

lem, complaint or question, send it to
dr_digital@intertec.com. Include as
many pertinent details as possible, such
as what you’ve done already and who

dish was moved too far east or
west, the motor {(which was basi-
cally designed for a six-foot mesh
dish) was not strong enough to lift
the dish back up.

After doing a little research, it
became apparent why a larger
(stronger) jack wasn’t used; it sim-
ply wasn’t available in the neces-
sary size for a reasonable amount
of money. For the most part, there
were consumer units and models for
five-meter and larger dishes — but
nothing that was in between. Another
solution was needed. Because I couldn’t

The counterweights were mounted on a five-foot lever arm and provided enough weight
to offset the weight of the dish.

used daily for a variety of feeds. Ap-
parently, it was designed for use at a
cable head-end because it was not mo-
torized. Two hand-operated jacks al-
lowed it to be aimed at the desired
bird. Sometime before I arrived, one of
the hand jacks was replaced with a
motorized unit. After [ was on board
several weeks, 1 found out the dish
could only be aimed at the birds in the
center of the arc. It seems that once the
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use a bigger jack, maybe I could lighten
the dish. Counterweights are fairly
common in many applications, I fig-
ured one could help here as well.

A series of calculations led me to
believe that 150 or so pounds of coun-
terweight on about a five-foot lever
arm would offset the weight of the dish.
Luckily, the metal and fiber-glass dish
assembly had a metal frame that pro-
vided support for the rather massive
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you have talked to at the manufacturer
and I’ll see what I can do.

Steve Epstein

counterweight. Using mostly two-inch
pipe, a local machine shop fabricated
the “iron cross” and the necessary
mounting hardware. The end of the
long pipe was threaded to accept a
standard pipe cap. Removing the cap
allowed the counterweights to be add-
ed as necessary.

The counterweights {two large and
one small) were made from six-inch
steel sleeves large enough to fit around
the two-inch pipe. Four “spikes” (three-
inch carriage bolts) were welded to the
outside of the sleeve to provide some
additional grip for the concrete. The
spiked sleeves were placed in the center
of a wooden form and the concrete
was poured around them and al-
lowed to harden.

When everything was assembled
{except the jack) and the counter-
weights adjusted, the dish could be
moved from horizon to horizon with
little more than finger pressure. The
jack was then remounted and with
some adjustment, provided full cov-
erage of the arc. At that point, the
dish could be aimed at any satellite.
However, one small problem be-
came obvious over the next few
weeks. It seemed that when the dish
was pointed nearly due south, the
signal strength would bounce
around a bit. Looking at the dish, |
noticed it was being blown around
by the wind! The problem was me-
chanical “slop” in the jack. Re-
adjusting the counterweights added
some load (25 to 50 pounds) to the
jack, eliminating the dish blowing in
the wind.

Manufacturing the “iron cross” ran
about $300, but it eliminated the ma-
jority of the wear and tear on the mo-
tor/jack assembly. It also improved the
functionality of the dish by more than
300%. Other than an occasional tune-
up, that dish required no additional
maintenance the rest of the three years
[ was there. ]
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Predicting DTV coverage

BY DON MARKLEY
S ome months ago, this column
touched on filing requirements for
DTV. In part, the procedure described
was correct, but more needs to be add-
ed to fully cover the filing requirements
and the ability to predict the DTV
service area. The problem comes about
as the result of the commission’s deter-
mination of a new antenna pattern that
is meant to duplicate the NTSC Grade
B service area.

The table of allotments that was con-
tained in Appendix B of the FCC’s sixth
Report and Order identifies a maxi-
mum ERP and HAAT for each DTV
allocation. What isn’t clear from that
document is that the ERP is the maxi-
mum allowable using the directional
pattern determined by the commission.
In preparing a DTV application for a
construction permit, it IS necessary to
refer to that directional pattern and to
propose an antenna that will not ex-

ceed the limits of that pattern at any
azimuth value. This is discussed fur-
ther in documents that can be found on
the web page for the Association of
Federal Communications Consulting

A standard “omni”
antenna will fit by
simply checking the
actual pattern for
the antenna and
rotating it.

"Engineers (AFCCE) at www.afcce.org.
In particular, the comments filed by
AFCCE concerning petitions for re-
consideration in that docket are of in-
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terest as is an excellent paper by Oded
Bendov concerning the construction
permit process.

More on directional patterns

Of particular concern are the new
directional patterns. The patterns are
available from the FCC web page at
www.fcc.gov. An easier way is to use
the link through the author’s web page
at www.dlmarkley.com. That page also
includes a link to the AFCCE. The
actual file is “dadb” and contains all of
the notified patterns for all manufac-
turers, the directional antenna patterns
as filed by all existing or proposed
stations and the calculated DTV pat-
terns. The DTV patterns are at the end
and are identified by the city, state and
channel number. Here is where the first
of the problems lies.

For many stations, the DTV patterns
are near non-directional. Many are
sufficiently close to non-directional that
a standard “omni” antenna will fit by
simply checking the actual pattern for
the antenna and rotating it as needed to
keep it under the limits. It must be
realized that no antenna is truly omni-
directional. They all have a little varia-
tion from a perfect circle. It may be
possible to use that variation to meet
the commission’s requirements. In such
a case, the simple check list application
is a reality. In addition, an application
for an ERP less than that shown in the
allocation table will often work with a
simple omnidirectional antenna as the
maximum ERP values of the DTV di-
rectional antenna will not be exceeded.
The problem comes with trying to file
for the maximum permissible ERP.

The directional antenna patterns for
many stations are unrealistic. Some of
the patterns are simply unobtainable in
the real world. In fact, some of the
antenna patterns don’t even comply
with the commission’s rules. The rules
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Transition smoothiy to digital RF testing
with comprehensive RF, modulation and
data quality measurements.
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HP 8591C Cable TV Analyzer:
The industry’s only one-box tester for all
non-interfering RF and video measurements.

HP E6277A MPEGscope DVBplus:
Real-time measurements and monitoring
of MPEG streams.

Be Prepared for the Interactive
Technology of the Future.

To stay competitive, you have to be prepared for new

digital technologies—including interactive services.
And you have to know that the products you buy
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for directional antennas limit the ratio
of the maximum to minimum value of
the pattern to 15dB for UHF stations
and as little as 10dB for VHF stations.
Although waivers of those limits have
been granted on a case by case basis in

cally done in the real world. Therefore,
it won’t be possible for some stations to
duplicate their existing NTSC Grade B
contours. In some cases, they can’t even
come close. You wonder if anyone actu-
ally looked at the DTV patterns before

It won’t be possible for some stations to
duplicate their existing NTSC Grade B

contours.

the past, it seems unusual for the com-
mission to specify patterns that do not
meet their own rules. A brief study of
the patterns reveals max to min ratios
of as much as 32dB. Get serious. That
ratio is difficult to achieve with a dish,
let alone a TV transmitting antenna.
That really means that the maximum
ERP shown on the table is a joke. Even
if a ratio of 20dB could be achieved, the
maximum ERP would have to be re-
duced by as much as 12dB to have an
application that would be acceptable
by the FCC.

Let’s look at some real numbers.
WGBO-TV is licensed to Joliet, IL, on
Channel 66. The station is located on
the John Hancock Building in down-
town Chicago and operates with a di-
rectional antenna and an ERP of
5,000kW. The null on its DTV pattern
ala the commission’s computations Is -
32dB from the peak. The authorized
DTV ERPis 128.7kW. Let it be assumed
that an antenna with nulls 20dB down
could be reasonably built and further
assumed that the commission would
grant a waiver for that antenna. That
would limit the station’s maximum DTV
ERP to 9.89kW to avoid exceeding the
commission’s pattern at any azimuth.
The commission’s tables indicate that
thestation’s DTV/NTSC coverage match
is 100%. Let’s see now. That would
mean that 9.89kW for DTV will pro-
vide the same service area as 5,000kW
for NTSC at the same height. Those pigs
must be flying again.

In addition, the lobe shapes themselves
are a little bit strange. Rates of change
on the side of lobes of as much as 10dB
over a 10° azimuth change are shown
for some stations. That can’t be realisti-
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they were published or if the output of
the computer was treated as the mouth-
ing of some great deity as untouchable
and absolute.

Now, on to the height above average
terrain. The value shown in the allot-
ment table is a maximum HAAT. Un-
less the DTV operation is to be on the
same antenna as the NTSC station,
which should be possible for some sta-
tions, the two stations cannot operate
with the same HAAT unless a candela-
bra structure is used. There is no provi-
sion in the DTV rules for reducing

calculation, the maximum ERP and
HAAT can be obtained from the table
contained in the sixth Report and Order.
Then, the transmitting antenna must be
designed to provide the best match to
the commission’s directional antenna
for that station without exceeding the
directional patternatany azimuth. Then,
the distance to the noise-limited contour
can be determined from the F (50, 50)
curves modified to F (50, 90). Even
better, an improved propagation model,
such as Longley-Rice, can be used to
obtain a more accurate evaluation of the
service area based on actual terrain.
With luck, this will change. Numer-
ous petitioners have requested the com-
mission to revisit this process and to
correct some of the obvious problems.
It is felt by many that the problem
results, at least in part, from using one
model to calculate the location of the
NTSC contour, a different model to
determine the location of the DTV con-
tour and a third method to determine
interference. This is not comparing ap-
ples and oranges — it is comparing
apples and cows. The commission’s
staff has indicated that changes are

In the meantime, to answer the question
of what your DTV coverage will be —

who the hell knows.

power with an increase in HAAT. For
example, some manufacturers propose
stacked antennas with, usually, the DTV
antenna on top of the NTSC antenna.
That would call for a decrease in the
HAAT for the NTSC system so that the
height for the DTV antenna doesn’t
exceed the limit. In the past, the com-
mission has allowed the ERP to be
reduced to compensate for an increase
in height. That is still acceptable for
NTSC stations as well as for FM broad-
cast stations. An equation is contained
in the rules for each band of DTV
stations for new allocations, but no
provision exists to modify the limits in
the allocation table.

Revisiting the contours
So, what will the DTV service area
look like for a given station? To start the
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coming — perhaps some by the time
this article is published. In the mean-
time, to answer the question of what
your DTV coverage will be — who the
hell knows. The answer concerns what
model you want to believe and how
much you have to give up to match the
commission’s patterns. a

Don Markley is the president of D. L. Markley
and Associates, Peoria, IL.

» www.afcce.org (Association |
of Federal Communications
Consulting Engineers)

» www. fcc.gov (Federal
Communications Commission)
« www.dlmarkley.com (Don
Markley web page with links to
the above)
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Field accessories

BY BENNETT LILES

hen a shooter grabs a camera bag

and heads for the field, he or she
can always count on one thing. That is,
that you can’t count on anything. A
camera, a microphone and a batt light
will equip you for home movies, but
today’s field shoots demand a toolbox
full of widgets to instantly convert a
number of tasks from impossible to
easy. When selecting gear for a field
package — accessorize!

There is a virtually endless array of
small tools that are forgettable until the
moment you need them. Clamps and C-
stands can hold lights, masks, goboes,
reflectors and shades. These are
best kept in good condition with
all three pads on the stand legs.
One missing pad can cause the
clamped equipment to sway
back and forth in the wind like
an annoying restaurant table
with one short leg. Before the
equipment goes out, always
check the tripod for loose legs.
One that slowly lets go can cost
you a camera and a lens. A
frequent question asked as the
smoke clears and the damage is
cleaned up is — “Why weren’t
those light stands sandbagged?”

Lighting gear can fill a large
truck, but if you carry a batt
light, at least have a barn door, some
scrims, diffusion material and a solid
stand and a sandbag for it. Still on the
mechanical side, one item that no shoot-
er should ever walk out the door with-
out is gaffer’s tape. It is used every-
where for everything. Take plenty.

If you get lucky and AC power is
available, extension cables with
adapters will be needed. The adapters
should include stage/Edison and pig-
tail/Edison. Although they are heavy
and cumbersome, AC power isolators
can cure headaches for you and others
using common power on the shoot;
especially when that mysterious audio
hum gets into everything like sand on a
beach trip. Although Nickel/Cadmium
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(NiCad) batteries still rule the roost,
the newer Nickel Metal Hydride
(NiMH) batteries are the heir appar-
ent, with greater capacity per size and
without the memory effect commonly
found in older NiCads not allowed to
fully discharge before recharging.
That brings us to the fleet of audio
adapters. Isolation transformers with
ground lifters can help cure hum situa-
tions when you can’t select another
power source. Splitters of every kind
are also a must. RCA, XLR, quarter-
inch, mini and even submini splitters
are good to have. There are still occa-
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The Tektronix WFM 90 is a hand-held video monitor that can
show audio and video waveforms, vector displays and pic-
ture-in-picture.

sions when a 70V PA feed is all that’s
available. That’s one more audio trans-
former to throw in.

Every kind of connector including
last-resort alligator clip leads have a
place in the well-stocked field kit. Line/
mic pads with adjustable levels are also
useful as are adapters to mix and match
all of these various connectors. Turn-
arounds should also be included in
every connector type. You never know
when you’ll have to take a feed from a
high-impedance source so add imped-
ance-matching transformers to the list.
The type of connector that you encoun-
ter on the source will give you a clue to
the characteristics of the signal. The
high-impedance sources will usually
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have mini or RCA connectors while
1500 to 600L) sources will be XLR.
Even binding posts for banana connec-
tors are sometimes found at the rear of
a PA mixer or pre-amp. One frequently
home-made item is a phase reverser
housed in an XLR audio turnaround.
Just make sure that these are clearly
labeled “phase reverse.”

Extremely long audio cables can at-
tenuate the sound signal until it is far
below the originally advertised level.
One little black box that’s worth its
weight in gold is a battery-powered
pre-amplifier. Many of these have a
selectable amplification level
calibrated in power decibels
and sport a range of 3dB to
64dB of amplification. Among
other places, these have been
used in cramped skyboxes at
political conventions to boost
individual mic lines to much
higher levels so that they can
be sent downstairs and across
the street to the production
truck in the press area and
mixed there. The closer to the
microphone that these pre-
amps are located, the cleaner
the amplified signal will be. A
stereo field mixer is worth the
extra money. The post people
may want three mics on three separate
tracks and a mix on the fourth. If you
are mixing mics onto a common track
in the field, a stereo mixer can allow
you to easily mix any combination of
sources to any combination of sound
tracks. This is valuable because pro-
ducers may not consider these options
until things are hooked up and tape is
about to roll. The stereo field mixer
gives you maximum flexibility at a
moment’s notice.

Live from anywhere

In recent years there has been a new
remote shoot animal added to the zoo
— the ENG satellite uplink live shot.
When your video and audio signal is
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Sometimes the only thing that can turn a crisis into a creative opportunity is the company you keep.
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being uplinked as part of a program
originating elsewhere, several new tools
are needed in the field kit. These items
interface the telephone line with the IFB
earpiece and the shooter’s communica-
tion headset.

Typically, one side of these telephone
couplers will have an R]-11 jack and a
loop-through RJ-11 for connection of a
standard handset. The other side will
have an XLR and/or quarter-inch jack
to connect the IFB earpiece or the cam-
era op’s high-impedance headset con-
nector. Many now sport dialer pads
and some even have an auto-answer
feature. Of course, there have been
telephone sets around for years that
have parallel headset outputs incorpo-
rated into the case, but these are gener-
ally too bulky for a field kit.

Here again, the stereo field mixer can
be used to mix mics on one channel and
monitor mix-minus program sound on
the other, by way of a pair of stereo
headphones so that the camera op can
hear both sides of the conversation.
One channel carrying the mic mix is fed

to the uplink, while the other channel
carrying the mix-minus is fed into the
talent’s IFB earpiece by way of the
second output channel on the mixer.
Some of these telco interface units are
powered by the wet phone line, but
some use 9V batteries or external pow-
er in the range of 15-24VDC at around
50mA. Lately, cell phones have begun
to augment telco interfaces for con-
necting to remote intercom and IFB.

Check that cable

Bad cables are a fact of life on field
shoots and the task is to diagnose and
replace them quickly. Many new tools
have surfaced to help spot sick lines.
Some consist of nothing more than
small, mic-to-headphone amplifiers that
can be clipped to a belt and worn for
instant line monitoring. Others tell a
more complete story, with LEDs that
light to show which if any conductors
are carrying DC. This will identify phan-
tom-powered mic lines and [FB cables.

The nicer boxes have built-in micro-
phones, speakers and tone oscillators

with selectable output levels at -50dB, -
20dB and +4dB. With one at each end of
an audio cable, an instant intercom is
created and powered on a 9V battery in
cach unit. Microphones can be handily
checked at the micend of the line. On the
video side, new hand-held multifunc-
tion monitors have made field video
measurements and monitoring easier
than ever. Some of these units enable
adjustments to video, sync and blanking
levels anywhere along the signal path
while displaying a vectorscope or wave-
form in the corner of the picture. All
vital video and audio parameters can be
checked at any location along the line,
allowing the field operator to quickly
isolate a trouble spot and make correc-
tions. As field accessories have gotten
smaller and smarter, jobs that used to
take an hour or more can now be done
in seconds. Using these tools more, the
modern field shooter may use his run-
ning shoes and antacids less. ]

Bennett Liles is andio engineer at Georgia Pub-
lic Broadcasting, Atlanta.

Digital Transport Systems: www.dtsys.com

Wandel & Goltermann: www.wg.com
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m Transport Stream Generator (TSG™)

For powerful and affordable solutions worldwide,
the Digital Transport Systems/Wandel & Goltermann
team is your single source. Contact us today.
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SERVE UP FASTER, BETTER LOOKING NEWS.

For a completely tapeless newsrcom, integrate the VR300
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news editing solution. Recora satellite feeds, edit news stories,
and play directly to air — all at the same time with the same
media. No tapes. No local buffers. No file transfers.
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Recently, ASC's innovative server technologies became part of
the Leitch family of digital broadcast solutions. Now the leader
in video servers is backed up by Leitch's global support
network and world-class customer seivice.

ASC and Leitch. The best just gat better. Visit us on the web at
www leitch.com/asc.

International call (416) 445-9640
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KITV: First on-air

BY JT DUGGIN

W hen Argyle Television did its due diligence inspection
visit at KITV in Honolulu in December 1994, Tom
Mann, then Argyle’s vice president for engineering and new
technologies, discovered that upon purchase, the company
would have to begin a fast-track plan to find and equip new
studio facilities for Channel 4. The present building was an
owned building on leasehold land, with the lease expiring in
three years. The old facility was extremely crowded, con-
tained in just 15,000 square feet. Preliminary space planning
studies by the previous owner revealed the need for double
the space. A 35,000-square-foot commercial space at the
74
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DTV station

One Archer Lane condominium complex was selected to be
the site of KITV’s new facility.

The technical facility was straight out of the early 1970s
with poor growth planning and insufficient technical capi-
tal. Almost no equipment would be valuable enough to move
and the rest was in questionable repair. A facility would need
to be designed from the ground up. Although no regulations
were on the books to require ATV and no technical stan-
dards existed for ATV, it was to be a reality within the next
several years. An analog design, whether component or
composite, would be a poor choice for new construction.

WWW.americanradiohistorv.com
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-together.

NAB ‘98, Las Vegas, April 6 to 9, Booth #12701 At Philips Digital Video Systems we're focused on the future and ready with
the solurions that will get you there fast. From camera to reception in the home,
our technology covers every link in the digital chain. And we back it with the kind
of knowledge you only get by spending 70 years pusaing the boundaries in broad-

READY : 8 % :
casting technology. No one is in a stronger position to help you migrate to DTV.
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Our multi-formart approach frees you to move ahead in the most cost—=ffective way

at the pace that suits you best, while respecting your existing :nvestments. Vizit us
at NAB ‘98 and we'll show you a host of innovations. ‘We'll be delighted to wel-
come you—and to demonstrate how Philips Digital Videc Systems can pur the
power of digital to work for you. To learn more, call us toll free at | -800-942-4287.
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Putting the system
together: Invention

KITV did not have a large
engineering staff. The goal
was to efficiently construct a
new station without adding
to the station’s engineering
staff. John Duggin Sr. and
Digital System Technology,
Inc. (DST) presented a unique
solution. We had supplied
routing switchers, master
control and machine control
systems packaged pre-wired
to Argyle Television for oth-
er stations in the past. Dug-
gin and Mann had coined the
term palletization several
years prior, to describe a pro-
cess that wasn’t stick-built
and wasn’t turnkey.

Digital System Technology,
Inc. assembled multirack modules pre-
wired to patch panels, configured and
tested. The racks were bolted together
on a shipping pallet so that the installa-
tion team could drop it in place, con-

Wherever
you are...

GSC3000

with Voice Interface*

Television Transmitter Remote Control

® With any phone,
or by computer & modem

® Dial in to check transmitter

® Program unit
to take it's own
corrective action

Notification by phone,
pager or computer

Access and correct

or periodically check
multiple transmitter sites.
anytime from anywhere.

Available end of summer 97

= Gentner

We put the world on speaking terms™
800.723.4075

http://www.gentner.com « 801.975.7200
Try our conference call service 1.800.LETS MEET

Approvais: CE, FCC, P 15 & P 68, CSA NRTL/C

=
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The master control room with a Philips Media Pool that is used
for spot playout.

nect the inputs and outputs and let it fly.
The station gets a finished, tested sys-
tem, ready for implementation into its
existing technical fabric. Digital Sys-
temn Technology, Inc. extended this mod-

ular design and packaging
of palletization to larger
more complete systems, in-
cluding the entire technical
facility at KITV. Because of
its modularity, the palletiza-
tion process is particularly
suited to the ATV conver-
sion of TV stations. Many
stations will not need a com-
plete redesign of their facil-
ity, just a conversion in key
areas.

Working closely with
Mann and KITV station
chief, Greg Johnson, Dwight
Crumb engineer at Digital
System Technology, Inc. be-
gan the task of designing
KITV’s new digital facility.
Once the technical design
was completed DST’s presi-
dent John Duggin Sr. oversaw the pro-
curement of the specified equipment
for the project. Simultaneously, DST
began pre-building the core of the sta-
tion at its facility in Irwindale, CA. The

You're in control.
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Whether you are testing SDI transport path, verifying
digital video protocol or performing quality assurance checks
on program material, Leader's new “Digital Detectives” are a
dynamic solution for meeting SDI testing needs. Designed to
opetrate in today’s “transition” environment where analog
and digital are present, these advanced design instruments
provide superior flexibility and ease of use for quick,
painless transition from analog to digital. Yes, each “Digital
Detective” is a stand-alone product, but...the sum is greater
than the parts!

For example, the LT 5910 SDI Analyzer delivers every
capability for routing path and protocol analysis. What's
more, it acts as a signal source to permit deliberate
infroduction of digital video errors into the data stream in
order to test your system's ability to identity and deal with
errors. Error capture and an extensive set of alarms facilitate

o0 00O OO

.
. ]

Video's First Se'rlal Digital Analyzmg System
That C¢& p’rures Signals, Injects Test Errors

% Helps Bridge The Gap. '

L]
L]

"G ]

24 hour monitoring. Simuldaneously, error capture permits
detailed troubleshooting of Intermitient faults.

Monitoring actual vide signals is the job of the
versatile LV 5100D. It has 2 serial and one analog (3-wire)
inputs and works well in multi-format environments.
Extensive cursors and data readouts facilitate quick, error-
free analysis using familias analog dispiays to ease the
transistion to digital. The LT 425D generates all the signals
and test patterns needed > become a precise master
source for digital component reference and signal testing.
Multiple SDI und analog black outputs simplify use with
multi-formats. Compression test patterns include provisions
for future test needs, while the buils-in AES/EBU (separate
and embedded) satisfies audio test requirements.

For a close-up look at the “Digital Detectives,” or for
further details, call Leaders system integration specialists...

1-800-645-5104 / www.leaderusa.com

See us at NAB Booth #6415

LEADER

Circle (35) for Product Information only
Circle (36) for Product Information
& Demonstration

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788
Regional Offices: Chicago, Dallas, Los Angeles, Atlanta. In Canada call Omnitronix Ltd., 905 828-6221
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equipment was pre-wired in /

five rack modules, powered up /
and tested prior to shipment.
Taking into consideration the
high cost of on-site labor, ev-
ervthing that could be com-
pleted prior to shipment was
addressed. On Sept. 10, 1997,
3.2 million dollars of crated
and palletized equipment was
sent via air cargo to Honolulu.
Digital System Technology, Inc.
remained on site for 14 weeks
with its installation crew. The
entire install took place at
KITV’s new home, One Ar-
cher Lane, while the building
was under construction. This
alone presented some interest-
ing challenges. [n order to meet
the specified deadlines for
transmission we began the in-
stall under temporary lighting
with no air conditioning or win-
dows in the middle of a construction
zone. Painstaking efforts were taken to
protect the equipment from dust and
damage.

The master control room with an Itelco transmitter remote
control shown in the background.

2. production system; and
3. news gathering and editing.

The Philips Venus digital routing
switcher, Jupiter router and machine

er asasystem. KITV’s mas-
ter control was specifical-
ly designed to do HDTV
and SDTV multicasting. It
is designed to originate up
to eight program streams
simultaneously, and is
presently equipped to out-
put two SDTV streams.
Additional SDTV streams
are largely a matter of plug-
ging in cards. Insofar as
possible, HDTV is also a
plug-in. Although KITV is
not automating as part of
the move, automation is
part of the design and will
be implemented as soon
as It is necessary to origi-
nate additional program
streams.

Hawaiian TV stations
have a unique problem in
that the network (ABC in
KITV’s case) has to delay two or three
hours (depending on the season; Ha-
waii does not have daylight savings
time). KITV was a pioneer adopter of

The newsroom area under construction.

Technical islands for island television
It might be said that the station has

three separate technical islands:

1. master control and the core technical

facility;

80

Broadcast Engineering

control, Saturn digital master control
and Diamond digital production switch-
er system were chosen as key core
technical equipment, principally be-
cause the components all work togeth-

February 1998
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Philips Media Pool disk-based storage
system for this net delay back in 1994.
A second Media Pool has been added
for spot playback in the new technical
facility. The great advantage of Media



At Best Power, everything points up, because

our Uninterruptibte power systems keeg

you up and running

Best Power products are re‘.1ab‘.e with a

field—-proven mean time between failure up to 300,000

hours. That’s why Best Power was VOted #1 in
product quatitY‘ It Uptime matters,

demand the most reliable UPS solution.

Demand Best Power.

When it comn2s to reliability,
Best Power n2ver stops.

1.800.356.5794 * www.becstpower.com
*VARBusiness 1997 APEX Study conducted by Zharles Riser Strategies
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The newsroom area under construction.

Pool over competing products for spot
applications is that it inherently has
variable compression as part of its orig-
inal design. Figuratively, a K-Mart spot
could be compressed 10:1 or even 22:1
if there was no motion, but a Rolls
Royce spot could be stored in uncom-
pressed form. The Media Pool is the
short-form storage engine for the sta-

tion. There is planning for the addition
of near-line storage to the Media Pool
this year.

The long-form storage engine for
KITVis JVC Digital S tape. This format
was chosen after evaluation of Digital
S and DVC PRO, both of which got
high marks for quality in subjective
tests. The following factors carried the

most weight in the decision-making
process:

Digital S is 4:2:2 with a SOMB/s data
rate from inception.

The half-inch tape in the Digital S
format was thought to be more physi-
cally stable than the 8mm tape in DVC
PRO in the high humidity environment
of Honolulu, because tape is hydro-

UrrtTimmaTE IN DIl TA L.
(PRrices START AT JusT $6,995)

T HE

! L «e® @y
| tad o R
- - -« ®
POWER
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e Series available in three versions:
¢ OMEGA Dech - Single channel
O DMEGA Double Deck - Dual channel version
O OMEGA RAID Deck - Dual channel recorder
with built-in RAID controller

e Plug-in replacements for most commonly
used broadcast analog tape decks

e fandom access. looping
e Non-linear and R/8 roll editing

‘ :
LA

s Forward vt

OMEGA

DIGITAL VIDED
RECORDERS

e |nstant replay with dynamic tracking

e Program automation. commercial insertion
e Clip and still storage

o NTSC & PAL

e [0 quality stereo balanced avdiv

e Motion-JPEG compression as fow as 2:1

e Front panel controls with LCO touch screen
e Uses standard SCS! fast & wide disk drives

1 (800) 755-8463 ¢ (714) 852-8404 » fax: (714) 852-1226 ¢« www.ffv.com
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Dlsinbutlon System
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PHILIPS

Philips TV Test Equipment

New owners - new name

Philips TV Test Equipments is today owned Philips TV Test Equipment’s new name is PTV is poised to meet the challenge of
by PANTA Electronics from the Netherlands, ProTeleVision Technologies - PTV, deliveringto  tomorrow’s digital innovation.

a company in which Advent International our customers the same high quality products In close co-operation with our customers,
holds the majority of the shares. and services they have come to expect. we will expand our expertise within digital
1 technology. Your wish is our command.

Our goal? To make things even better!
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ProTELEVISION TECHNOLOGIES, 85 McKee Drive, Mahwah, New Jersey 07430. Tel. 201-529-2188 or 1-800-421-0888. Fax 201-529-2109
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scopic and there had been
reports of problems with
hi-8 tape in humid environ-
ments. This was circumstan-
tial, but Hawaii is a unique,
tropical environment.

The station had been using
JVC SVHS for news gather-
ing, had a good maintenance
and support history with JVC
and could retain the KY-27
cameras for a couple more
years of use in the news de-
partment field service.

The production studio sys-
tem was designed to be SDTV
component digital 16x9/4x3
aspect ratio switchable,
based on Philips LDK-10
cameras, the Philips DD-30
production switcher and a Neve §55
analog audio console. This straightfor-
ward control room/studio pair pro-
vides daily service for the production of
news shows, as well as special produc-
tion for the unique identity of the sta-

Shown on the right in the master control room are the JVC
Digital S decks, the station’s house format.

tion’s trademark, Island Television.
Post-production editing is accom-
plished on three Avid Media Composer
8000 systems, one of which is exclu-
sively dedicated to station promotion
production to keep KITV’s image and

programs fresh in the
Hawaiian public’s eye.
News footage is shot on
Digital S with JVCKY-27
cameras, then transmit-
ted or carried back to the
station and spooled into
six Avid News Cutters.
Ninety percent of the sta-
tion’s news product is
non-linearly edited. The
edited productis streamed
to an Avid Air Play, which
also stores interstitial
components of the news
and serves the station’s
affiliation on local cable
with CNN 24/54 news.
News stories are played
out of Air Play into the
5:00 newscast from the production
control room. Long-form news pro-
grams (specials, series pieces, etc.) of-
ten start out in News Cutter and mi-
grate to the Media Composers via Av-
id’s Media Dock docking hard drives.

WWW.americanradiohistorv.com



Transmitting advanced television

On April 2, 1997, the FCC authorized
rthe commencement of digital TV broad-
casting and assigned channels for that
purpose. In June 1997, Argyle Televi-
sion made a strategic decision to be first
in the Hawaiian market to actually
transmit ATV signals. Thus, began a
fast-track project to license, provision
and construct KITV-DT, KHVO-DT
and KMAU-DT (Honolulu, Hilo and
Mauli, respectively). They became the
first commercial TV stations to receive
an FCC construction permit to build
digital TV transmitters.

The DTV transmitters were the long-
est lead item in the RF group. After
discussions with most of the major
transmitter manufacturers, Itelco
S.p.A., was selected because it was the
only manufacturer who could deliver a
solid-state design before the third quar-
ter of 1998. ltelco-USA was able to
deliver two 800W DTV transmitters
and one 7.5kW transmitter in late No-
vember 1997. The transmitters are, in

at least one aspect, unusual for a solid-
state design, because the power ampli-
fiers are liquid cooled. The liquid is
distilled water, although other liquids
could easily be used. This cooling meth-
od allows the transistors to operate
20°C cooler than air-cooled designs.
Thus, allowing much greater linearity
and stability in conventional bipolar
transistor designs, without having to
resort to bleeding-edge technology be-
fore it may be ready.

Equipment list

The Honolulu transmitter began trans-
mitting on Nov. 28 at 3:34 p.m. Hono-
lulu time. Hilo followed several days
later on Dec. 3 at 8:00 p.m. As far as is
known, this was the first commercial
digital TV transmission in the United
States. ]

JT Duggin is the vice president of Digital Sys-
tem Technology, Inc., Irwindale, CA.

WC 22 BRD-85U E-lgltal 5 "u"'l'Rs.. 19 BRD-750U Dlgital 5 II-l"'l'l=lls; 11 BRD-40U B!gl‘tal 5
docking recorders; KY-27 cameras; 70 racks from GKM; ADC aud’n:gf\rldeu patch
panet.‘ﬁ'lllips Venus 128x 128 SOV router; Veanus :muaahqmgmlnrdum Jupiter
“cortrol system; Saturn digital master control; DVS Token mux and mul'tlp]ner' three
LDK 10 studio cameras; Media Pool eight-channel video server; Diamond Digital
D030 production switcher; $300,000 of Leitch Digibus conversion and distribution
equipment; five lkegami 32-inch 16x9 color monitors; 40 Link D-to-A monitor
converters; RTS intercom system; Chyron Infinit with Liberty palnt system; six Nige|
B adit consoles; Pinnacle Extreme DVE; Neve 555 audio console: Tektronix test and
measurement equipment; Hewlett-Packard test and measurement (ATV),

CameraManSTUDIO™ from ParkerVision is
the world's only fully integrated live video
production automation system.

For the first time, one person, from one
graphical user interface, has complete
manual or automated control over multiple
robotic cameras, as well as video switching
and effects, audio mixing, VTR's and other
machines, production graphics, keying and
more.

CameraManSTUDIO’s powerful Transition
Macro™ automation technology allows you
to be more creative and efficient by:

* Pre-producing each show in real time;

¢ Seeing it all before it goes to air;

* Going “live” with the touch of one
button.

M6268
Sands Convention Center

CameraMan -

Directors and Station Managers agree...
CameraManSTUDIO delivers:

¢ Greater Creative Control...

PARKER %y ISION*

Visibly Better."
8493 Baymeadows Way, Jacksonville, FL 32256-9886
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the power to produce your vision - every time
¢ More Accurate, Polished Programs...
air shows with confidence and pride
One Fully Integrated System...
all from a single supplier
Affordable Production Automation...
for less money than traditional systems
12-Month Payback...
maximizes your existing resources
Competitive Advantage...
air higher-guality shows at a lower cost

CameraManSTUDIO is the one solution to
today’s live video automation needs. And it's
available now for demonstration and delivery!

For more information and a demonstration
Call: 1-800-532-8034, Fax: 1-304-731-0958
Email: cameraman@parkervision.com
Website: http:/ww.parkervision.com

CameraManSTUDIO, The Power To Produce

Your Vision... The Fi
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auality

Many of the older
methods of
arounding, bonding
and shielding must
be abandoned for
reliable operation of
today’s digital
equipment.

By Warren H. Lewls

imes change, and so does equipment. Analog power
supplies and electronic circuitry have been steadily
giving way to digital switching and logic-based
designs. Although most of us have noticed this
progress, are we aware of what this change means regarding
the reliable operation of digital-based equipment? Also,
what happens when newer equipment is connected into the
typical AC power and signal wiring systems used for the old
analog equipment?

To begin with, most analog audio mixers used potentio-
meters to directly vary the input signal level. The potentio-
meters could be rotary or slide types, and either type could
get noisy over time. Newer digital-based circuits use the
same types of controls, but with a difference. Channel gain
is step-variable in accordance with the binary value of the
number produced via A-to-D conversion of the potentiom-
eter’s resistance. Noise is filtered out prior to and during the
A-to-D conversion process.

Some controls for mixing and gain are no longer even
potentiomerer-based. Optically or magnetically coupled dig-
ital encoders are used. Shaft rotation or slide position is
directly converted to digital pulses and hence, binary num-
bers. Then, of course, there are systems such as audio and
video mixers controlled via a digital link to a laptop or
desktop personal computer. Links are often of the RS-232 or
RS-422 type, although fiber-optic links with even better

performance are coming on strong. Wireless systems also
exist, and they may also use control and signal links involv-
ing infrared (IR) or radio frequency (RF) for the wireless
portion of the path, but still wind up using wiring to get the
signal into and out of the equipment to which these links are
connected. The wired portion of these devices may use these
types of digital-format signal protocols or other proprietary
types.

Once we get to the actual control, audio and video signals
that newer equipment deals with, we find the signals are fully
digital. They are no longer neatly phase-shifted or ampli-
tude-varied AC waveforms or DC-referenced sine or
analog-shaped waves. Rather, they are streams of
square-wave-shaped, pulse-width-modulated (PWM) sig-
nals or packets of encoded binary numbers representing a
fully digitized control, sound or video signal. Even looking
into AC-to-DC power supplies, there are typically only two
places where DC exists (the input filter capacitor and the
logic or utilization voltage output buses); the rest of the
circuit handles square waves of one sort or another. Fre-
quencies into the tens of kHz and PWM schemes are now
encountered inside power supplies. In contrast, analog
power supplies had only 50Hz or 60Hz AC on the line input
to the rectifier and everywhere else was either pulsating
120Hz DC or some “pure” level of DC — stable or chang-
ing, but nevertheless DC.

87
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Power quality
and grounding

Ground rules

In the analog equipment world, we
typically lusted after the much-discussed
single-point ground (SPG) system and
quiet earth-grounding electrode, usu-
ally of a mystical 1€} character and not
connected to anything except our equip-
ment. This practice has been and re-

of an SRG and related equipment is
shown in Figure 1. We will cover the
SRG in detail later in this article.
Digital equipment is different and
also immune to some of the problems
associated with analog equipment.
However, new problems have emerged
relative to digital equipment. Some
old rules of installation used with an-
alog equipment must be thrown out
and new rules applied. Luckily, these

BRANCH CONTRACTOR INSTALLED

BUILDING'S CIRCUIT EQUIPMENT WITH
AC SUPPLY WIRING JUMPERS T0 THE SRG
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Figure 1. Diagrarﬁ of atypical signal reference grid (SRG) and equip‘mernt grounded or
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SIGNAL REFERENCE
GRID (SRG)

bonded to it for reduction of common-mode noise.

mains a serious NEC violation per Ar-
ticle 250 — Grounding. All earth-
grounding electrodes on the premises
are required for fire, shock and light-
ning safety purposes to be made by
means of bonding conductors, electri-
cally common to all other electrodes
and to the building’s electrical systems
equipment (safety) grounding conduc-
tor (EGC) system. The system consists
of metal conduit raceway, metal equip-
ment enclosures and the famous green-
wire on the power cords.

This situation has changed complete-
ly. The modern recommended practice
for grounding analog and digital-based
equipmentistousea multipoint ground-
ing (MPG) design, accept connection to
the AC power system’s equipment
grounding greenwires and ignore spe-
cial connections to earth of all types.

For example, where we have rooms
full of equipment in racks and where
this equipment is interconnected by
signal-level cables, a signal reference
grid (SRG) is used to ensure that broad-
band grounding capability is achieved
and common-mode noise is attenuated
among interconnected units. A diagram

Broadcast Engineering

rules generally apply to analog equip-
mentas well. For example, some equip-
ment grounding rules have undergone
significant revision. Some cable shield-
ing rules have been similarly affected.
Lightning and electrical surge-protec-
tion requirements have also emerged
as being poorly understood and more
important than ever when using elec-
tronic load equipment and, in particu-
lar, digital-based equipment.

Power quality and performance
problems

No practical difference exists between
a logic circuit used in a computer sys-
tem to represent a numerical bit value
(0 or 1) and that used in digital circuit-
based sound and video equipment.
Therefore, a lot of information that has
been successfully developed for use in
the computer world is directly applica-
ble to digital audio and video equip-
ment. Don’t forget this also involves
computer equipment. Nowhere is this
more true than when considering the
CBEMA curve.

CBEMA (pronounced See-B-Mah)
stands for an old mainframe computer
manufacturer’s organization called the
Computer Business Equipment Associ-
ation. The curve developed by CBE-
MA’s Power Interface Subcommittee
No. 3 {SC-3) can be used to character-
ize the general relationship between
AC power quality and the reliable per-
formance of most digital logic-based
equipment. (See Figure 2.)

The x-axis is constructed in terms of
time and the related number of cycles
per second of the standard U.S. 60Hz
power-line frequency. The y-axis is con-
structed as a plus-and-minus reference
for voltage. The reference point on the
y-axis is set to equal 100% of the
chosen nominal rms voltage of the AC
line being considered. For example,
120VAC is at the 100% line; when the
voltage increases, go up on the curve’s
y-axis (marked by double, triple and so
on increments of the AC line’s nominal
voltage as set to 100%). When the line

y

/

SHORT DURATION IMPULSES
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MEASURED AS MAXIMUM
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Figure 2. CBEMA curve (driginal form/).
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voltage goes down, go down the y-axis
all the way to zero, as in a complete
pawer loss. The logarithmic x-axis de-
termines the duration of the event be-
ing tracked. For example, if the AC
power line went to zero voltage for one
minute (in addition, the y-axis line

on its way to the next half cycle and a
polarity reversal. We all hope that our
equipment will continue to work while
the AC line does this; otherwise, we
will have to provide for a DC power
distribution system.

To the left of the 8.33ms or half-cycle
point is the subcycle,
impulse or transient-
surge voltage realm.
To the right, is the
longer-term or rms
voltage event realm.
For example, voltage

Figure 3. Simplified illustration of an AC line voltage sag.

would be drawn along the bottom of
the curve from the far left and at 0V
until the one minute point (3,600 cy-
cles) was reached on the x-axis, then it
would be restored to the 100% line.
This assumes the voltage did go back to
120VAC and, therefore, 100%. If it did
not, then the line would be restored to
whatever level to which it returned.

The CBEMA curve has an overlaid
funnel-shaped set of lines on it. The
inside area represents that set of time
periods and voltage levels over which
typically well-designed digital
logic-based equipment should op-
erate reliably with respect to the
quality of the AC line’s input
power. However, if the condi-
tions on the AC power line find
themselves outside of the funnel,
an increasing level of trouble will
occur. Ultimately, the equipment
will fail, and component damage
is possible. The area above the
funnel’s top line represents the
area of increased line voltage for
whatever reason, while the area
below the funnel’s lower line rep-
resents the area of decreased line
voltage.

Note the AC line voltage is
shown as reaching zero at the 8.33ms
point. All this means is that once every
half cycle, the 60Hz voltage waveform
passes through the zero voltage point

Figure 4. Swell after AC system fault recovery.

swells or voltage sags
are found here if these
events last only a few
cycles. After that, we
might be discussing
problems such as a
long-term, high or
low nominal rms line
voltage orloss of volt-
age. In general, impulses are to the left
and high or low rms voltages are to the
right of the 8.33ms mark. The former
lasts for less than one-half cycle; the
latter lasts for more than one-half cycle
and can continue indefinitely.

Sags

One of the most commonly encoun-
tered power-quality problems is called
a sag. The sag has been variously de-
scribed as being a dip, dive or some-
thing similar, but sag is the official
term, according to the IEEE’s Emerald

Book (Std. 1100-1992). An idealized
view of a sag is shown in Figure 3,
where a nominal voltage exists before
and after the sag event. A sag event
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results in a noticeable decrease in rms
voltage for more than one and over a
period of several cycles.

The typical sag event is often caused
by the sudden application of loads that
have a high momentary starting or
inrush current. Such loads are typically
represented by whole panel boards,
motors, large rectifiers and AC-DC
power supplies that have an internal
large-value input capacitor. The capac-
itor is charged directly across the line
via a rectifier. With a big, empty capac-
itor, a large charging current can exist
on the first half cycle, with progressive-
ly lessening currents on subsequent half
cycles until the capacitor is charged to
near the peak line voltage.

Swells

As might be expected, the swell is the
exact opposite of the sag condition.
The swell has also been called a surge
voltage, but this phrase is not correct.
The term surge is more properly ap-
plied to shorter-duration events involv-
ing momentary high voltages, such as
those produced by lightning. The term
swell is the [EEE’s official description
of the described event. An idealized
view of a swell is shown in Figure 4,
where a nominal voltage exists before
and after the swell event, which result-
ed in a noticeable increase in rms volt-
age for more than one and over a
period of several cycles.

The typical swell event is often caused
by the removal on an elec-
trical system or circuit of
large loads that have a high
runningcurrent. Such loads
aretypically represented by
panel boards, motors, rec-
tifiers and large groups of
AC-DC power supplies

=8 that can be disconnected at

the same time by a single
power-off control.

The impulse voitage
condition

The typical impulse event
has many names, such as
glitch, spike, notch, whis-
ker, zot, transient and, of course, im-
pulse. These events are characterized
as being subcyclic events of either po-
larity and any amplitude. They are
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generally of a singular nature, but can
occur in trains or strings of impulses
that may or may not all be related to a
single cause. The impulse may be syn-
chronous or asynchronous with the
amplitude of the AC line’s voltage or
current with which it is being com-
pared. The impulse will typically ap-
pear in that portion of the CBEMA
curve to the left of the 8.33ms point and
in the subcyclic area. The impulse may
remain fully above or below the 100%
line or part of it might be above and
part below that line. It may also be of a

monically related ones.
Therefore, oscillatory
events are common. The
degree of damping of
these oscillations is vari-
able, but in general, only
a few decaying repeti-
tions of the higher-fre-
quency impulse will be
seen. Lower-frequency
events may take longer
to damp out and can be
propagated over longer
wiring paths. The typi-
cal decaying oscillatory
event is found to the left of the 8.33ms
point on the CBEMA curve and in the

subcyclic disturbance area.

Figure 5. Impulse waveform (as impressed onto

AC voltage waveform).

decaying oscillatory nature.

A fast transition time is also typically
associated with an impulse event, but
the term fast is not always clear except
in comparison to the rate of change for
the AC power system’s fundamental
frequency. Generally, impulses have a
transition time expressed in terms of
less than a millisecond or several mi-
croseconds. Faster transition times are
typically seen only when the source of
the impulse is close to the point at
which the measurement is being under-
taken. This is because at high frequen-
¢y, AC power circuits are lossy trans-
mission lines and tend to attenuate
signals rapidly with distance. An ideal-
ized impulse is shown in Figure 5.

Decaying oscillatory voltages

The impulse event may also involve a
decaying oscillatory current or voltage
waveform, depending upon how it was
generated and transmitted through the
AC power system. AC systems contain
reactances and are LC circuits resonant
at a fundamental frequency and har-
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However, sometimes the
8.33ms line is crossed by the
oscillatory waveform’s tail.
An example of this type of
event is when banks of pow-
er factor capacitors are
switched in (and sometimes
out). These events have some
energy behind them and con-
tain a lot of low-frequency
content. Together, these
things allow the resulting dis-
turbance to be propagated
without much attenuation up to several
miles. Generally, the closer the capaci-
tor bank is to the affected electronic
equipment, the worse the potential dis-
turbance will be and vice-versa. Most
power factor correction capacitor banks
areinstalled on
three-phase

Figure 6. Waveform notching (typical commutation
notches caused by rectifiers).

also sometimes seen to exist with what
is best described as one or more notches
having been taken out of the waveform.
(See Figure 6.) These notches may ap-
pear anywhere along the time base and
may move around in starting time and
duration. They are called commutation
notches and are generally caused by the
momentary short circuit placed across
the AC line during the time that one
controlled rectifier is turning off and
another is turning on. With SCRs that
are phase-shift fired, it is easy to see the
notches move around on the x-axis.
Notches generally stay on the left side of
the 8.33 ms line on the CBEMA curve
and in the subcyclic area.

Multiple zero crossings on the
voltage waveform

In the extreme case of a capacitor’s
decaying oscillatory event, the zero-volt-
age line may be crossed multiple times.

distribution
circuits for the
electrical sup-
ply system it-
self, within a
facility on its
main feeder

VOLTAGE

 THIS VOLTAGE WAVEFORM HAS
MULTIPLE ZERG-CROSSINGS

system or at
both locations.
In either case,
their unwanted
effects reach
down the build-
ing’s secondary
feeder and branch circuit system to elec-
tronic load equipment.

The commutation notch
Voltage waveforms on the AC line are
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Figure 7. Voltage waveform distortion from rectifier-type load on an
alternator.

(See Figure 7.) This can also occur if
some oscillation exists on a deep notch’s
edge and crosses the zero-voltage line.
In either case, the result is multiple zero
crossings. This can significantly affect



any equipment that de- =
pends upon the 60Hz line
voltage’s zero- crossing
point for timing, SCR

WAVEFORM CONTAING FUNDAMENTAL
PLUS MOSTLY 0DD-ORDERED HARMONICS

UP TO AND INCLUDING THE 19th

inductive reactance
increases propor-
tionally with fre-
quency.
Harmonically dis-

commutating or both.
Some SCR-based lighting
control systems are seri-
ously affected by this kind
of problem. Also, some
digital clocks and timers
that count zero crossings
on the voltage waveform
can really speed up if they
get more than one volt-
age zero crossing every 180° on the
60Hz circuit.

CURRENT AMFLITUDE

Harmonic voltage waveform
distortion

With non-linear loads, such as rectifi-
er power supplies of all types (linear
and SMPS), current is taken from the
pawer line at frequencies harmonically
related to the 60Hz fundamental. In
general, all current is taken in the form
of an impulse near 90° and 270° as
opposed to being linearly taken all along
the applied voltage waveform. A typi-
cal input current waveform for a
switched-mode power supply (SMPS)
is shown in Figure 8. This waveform
can involve a high peak current on the
affected circuit with a concurrently large
voltage drop occurring across the AC
supply circuit’s impedances. These im-
pedances include the wiring, the im-
pedance of the supply transformer and
an alternator’s windings or any other
AC power source’s internal impedance.

Of special note and interest, the above
impedance can be largely provided by
the flexible power cord sets used with
temporary AC power distribution sys-
tems. Long branch circuits are another
contributor, and if they are used in
conjunction with an extension cord,
good luck! Also, placing a power-con-
ditioning device, such as a line voltage
regulator, between the non-linear load
and the AC supply can sometimes make
things worse. This is because the typi-
cal power-conditioning device has con-
siderable internal impedance, adding
directly to the voltage waveform dis-
tortion problem.

The typical non-linear load, such as
an SMPS connected to a 120VAC line,
requires fundamental frequency cur-

90° 180° 270°

IDEALIZED WAVEFORMS SHOWN l

Figure 8. Typical high-peak current waveform for switch-mode power
supply input on 120VAC circuit.

rentand harmonic currents up to about
the 19th order (19x60Hz or 1,140Hz).
Mostly, the currents are drawn from
odd-ordered harmonics (3, 5,7,9...)
and from the lower orders (particular-
ly the third, fifth and seventh harmon-
ics). Once a harmonic current is de-
manded by the non-linear load, it pro-
duces voltage drops across any of the
impedances in the series path. Thus, if
a third-harmonic current of a given
amount produces a 10V drop in the
upstream circuit, this condition will be
seen as 10V at 180Hz algebraically
added to the 120V, 60Hz fundamental
voltage. {See Figure 9.) It is important
to understand that because of the total
amount of inductive reactance Xi-2wfL
in the current’s path, 1A ar 180Hz
(third harmonic) produces three times
the voltage drop that would be pro-
duced per amp at the current’s funda-
mental frequency of 60Hz. This rela-
tionship also holds true for each higher
order of harmonic current because the

f o
36 torted voltage wave-

forms typically have
less total area under
the curve than an
undistorted sine
wave and the peak
voltage may also be
lower. This spells
more trouble for a
connected linear power supply than for
an SMPS design. The former loses reg-
ulation headroom and runs hotter. It
sees what it interprets as a low-voltage
condition on its input and reacts ac-
cordingly. The SMPS has more head-
room available and compensates by
drawing a higher peak-charging cur-
rent for its main energy storage capac-
itor at 90° and 270°. With enough
distortion, both supplies will eventual-
ly lose regulation, but the linear supply
will almost always go first and by quite
a bit.

Here’s an important bit of advice. If
you are attempting to make an accurate
voltage or current measurement on an
AC power conductor that is not carry-
ing a sinusoidal waveform, you cannot
use anything other than a true rms
instrument. The typical analog or dig-
ital current or voltmeter is not true rms,
but is an average-actuated, rms-cali-
brated device. In other words, it is a
full-wave-rectified DC instrument that

T MULTIPLE ZERO-CROSSINGS EITHER
1 SIDE OF NORMAL ZERO-CROSSING
FUH 6OHz AT 1ai°/

: — —
=3 00°  Asp 270° 360°
=

L IDEALIZED WAVEFORMS

SHOWN

DEGREES OF THE FUNDAMENTAL AT 60Hz

Figure 9. Multiple zero crossings of a 60Hz voltage waveform distorted by third-
harmonic voltage (180Hz).
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has its scale fudge-factored to make it
agree with the rms value ot 0.707 on a
pure sine wave. Ona typically harmon-
ically distorted wavetorin, the arca un-
der the curve is insufficient to allow this
kind of instrument to give accurate
readings. The resultis typically o read-
ing that may be off as much as 50%,
making a 20A rms current read around
LOA, This could mislead the user into
believing that the circait is not heavily
loaded. Similar problems occur on the
voltage wavetorm, where the user is

mislead into thinking the AC line volt-
age is too low and needs to be raised.
Computations involving voltage and
current are, of course, really fouled up
by this situation.

Mitigating problems

Choosing the AC power source: Prop-
er AC power for electronic equipment
detinitely involves more than just plug-
ging it into the nearest available wall
outlet. It also involves avoiding the
common mistakes made when attempt-
ing to get special or dedicated AC pow-
er. The task of obtaining truly proper
AC power, therefore, starts with the

AC source irtself.

Go upstrean: The best advice to fol-
low is to originate the AC power from
a point on or as close upstream to the
service equipment (SEQ) for the build-
ing as is practical. This means a dedi-
cated feeder into cthe SEQ that is routed
to the electronicequipment room, where
it can be interfaced to one or more
panel boards via an isolation trans-
former (IT) or another suitable power-
conditioning device.

The rationale for this advice is sim-
ple. No matter where you get the AC
power in the building, whatever af-
fects the SEQ will similarly affect all

Switch mode vs. linear power

Anolher perspective on the CBEMA curve is to view the
area below the 100% line on the y-axis and to the left of
the 8.33ms point as being the area where the lack of good
energy storage in the typical SMPS’ input filter capacitor
comes into play. In well-designed SMPS units, this relative-
ly large-valued capacitor is fed from a full-wave bridge
rectifier connected directly across the input AC line, and
can be charged to nearly the AC line’s peak line voltage
(169VDC on a 120VAC line). It can store a lot of charge
(Q=CE), which can then be drawn off by the supply’s
inverter prior to use in the logic voltage regulation circuits.

SAG EVENTS

A poorly made SMPS or a good one that is overloaded,
could be susceptible 10 a lack of stored energy in its main
input capacitor once during a sag event. In an SMPS, this
occurs anytime the peak AC line voltage out of the
full-wave rectifier is equal to or less than the voltage level
on the capacitor for that half cycle. In linear AC-DC
supplies, the filter capacitors are operated at a low voltage
obtained from an input step-down transformer. Not much
voltage difference exists between what the capacitor is
charged to and what the linear voltage regulators constant-
ly work against. This difference is called head room, and
there is no comparison between the two designs — the
SMPS wins this contest hands down.

Because Q=CE, it can be seen that for the same size
capacitor, the amount of available energy stored at 170
peak volts from a 120VAC line is a lot more than what
might be stored at 40 peak volts from a 25VAC transformer
secondary. Also, just think about the additional energy that
could be stored in an SMPS that is operated at 240VAC
input. In a linear design, there is no difference. The
secondary voltage from the step-down transiormer doesn’t
change, only the primary voltage does; hence no change
in headroom results either.

The idealized effect of a typical line voltage sag on the
DC output of an analog supply and SMPS of similar output
rating is compared in Figure 1. (See page 96.) A line
voltage sag does little to the connected SMPS when
compared to an equivalent linear AC-DC power supply.
The digital difference provides better performance in a less-
expensive, smaller volume and lighter weight supply.

Not surprisingly, most AC power-quality studies (IBM,

supplies

Bell, et al.) have identified the AC line voltage sag event as
being the most commonly experienced power-quality
problem by most electronic and computer equipment
users. Even though the SMPS-based digital equipment type
is better than analog equipment at ignoring AC line power-
quality problems, there is still some point at which the sag
can produce performance problems.

SWELL EFFECTS

When a swell arrives at the input to a typical SMPS, the
result is predictable. It tries to charge the input energy
storage capacitor after the full-wave rectifier as quickly as
possible. The capacitance in the typical SMPS is fairly
large, making the task difficult. Adding to the difficulty is
the RLC time constant based on the input capacitor and the
reactances and resistance of the whole upstream wiring
system. It is hard to get the capacitor filled up; instead it
just absorbs what is available and stores it for use. If it
results in a voltage higher than the AC line's peak, the
capacitor will not accept any new charge until after the
SMPS' inverter load has depleted the capacitor’s voltage to
below the AC line’s peak voltage.

SMPS inverters are high-frequency (usually in the tens of
kilohertz) switched circuits involving alternately cut-off and
saturated devices supplied from the main input energy
storage capacitor. The inverter transformer’s secondary is
then full-wave rectified and used to charge a secondary
energy storage capacitor at a voltage (with headroom) near
that used by the connected loads. By pulse-width modulat-
ing the inverter (controlling its duty cycle), the capacitor’s
charge level can be precisely controlled.

The final result is a stable voltage on the inverter-served
secondary energy storage capacitor, even though the main
input energy storage capacitor may have considerable
voltage variation across its terminals. The inverter may
even be temporarily held cut off by the pulse-width
modulation circuit if too much voltage begins to appear
across the secondary energy storage capacitor. This
automatically resetting protective action works quite well,
keeping input line overvoltages from reaching the load.

In linear power supplies, swells often cause the main
energy storage capacitor (on the input transformer’s low-
voltage secondary) to become overcharged. Ultimately, the

Continued on page 96
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levels of power distribution in the build-
ing. For example, a momentary low
voltage (sag) at the SEQ will also be
seen at all electrical outlets in the build-
ing. However, if you are obtaining pow-
er from an outlet far downstream in the
distribution system, then anything af-
fecting the feeders or panel boards be-
tween the selected outlet and the SEQ
can affect the power quality at the
selected outlet. Statistically, power qual-
ity is best at the SEQ and becomes
progressively worse as you move down
through the distribution system, where
the building’s own loads can create
problems.

Get a low-impedance power source:
All power sources have an internal
impedance. This is what limits the
short-circuit current available across
the terminals of a battery or a trans-
former, for example. Internal imped-
ance is, therefore, unavoidable and
beneficial unless you fail to account for
itand get in trouble from its predictable
effects.

Typical electronic load equipment
power supplies involve rectifier inputs.
These kinds of require
non-sinusoidal and high peak currents
on each half cycle and cause a signifi-
cant voltage drop across the internal
impedance of a power source. This
then causes a harmonic distortion of
the available voltage waveform from
the source. Harmonically distorted
voltage waveforms thus created cause
numerous problems with the basic op-
eration of normal and electronic types
of load equipment.

Harmonics on power circuits can be
strong and, therefore, can usually get
into telephone and electronic equip-
ment’s signal level circuits and cause a
lot of mischief. For example, simple
voltage waveform harmonics on the
AC power system are serious because
they also cause the involved AC power
wiring to propagate wideband audio-
frequency interference into nearby con-
trol or signal cables. For example, the
interference from simple AC-DC pow-
er supplies may range from 60Hz to
around 2kHz. Where higher-frequency
notching is present on the voltage wave-
form, the available harmonics can ex-
tend upward into the tens and hun-
dreds of kilohertz, potentially affecting

inputs

video or digital switching processes.
Harmonic voltages are reduced to
reasonable levels by ensuring that the
chosen AC power source is of suffi-
ciently low internal impedance. For the
typical service transformer (ST), this
correction is not a problem. But it can
easily become a problem where dry-type
transformers or other types of power-
conditioning equipment are subsequent-
ly installed within a building, and from
which equipment is being powered.
Recommended practice is to employ
building AC power sources of larger
kilovoltampere capability than the load
requires and with internal impedances
in the range of 2.5% to 5% to avoid

The newest way to
provide AC power
system wiring and
grounding is to use
a 120VAC center-
tapped AC system.

most of these problems.

Note that most voltage regulators and
UPS types of power sources cannot
meet the foregoing internal impedance
recommendations. This compromise is
sometimes still acceptable. The trick is
to make certain that the chosen regula-
tor or UPS has an internal output volt-
age feedback circuit that looks at the
output voltage waveform and sends an
error-correction signal back into the
control circuit. This signal will keep the
output waveform distortion and rms
voltage level under simultaneous con-
trol. Thus, an active method can be
used to compensate for the high inter-
nal impedance.

If the power-conditioning equipment
does not have good output voltage
waveform control, then it is common
for the distortion of the output voltage
waveform to be significantly worse than
when it is being supplied directly from
the building’s power system. Sometimes,
this problem gets so bad that the elec-
tronic load equipment won’t even work
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properly when connected to a power-
conditioning unit, but will work when
connected directly to building power.
In the trade, this is known as an expen-
sive lesson.

NEC wiring methods for
electronic loads

Historically, the NEC did not allow
much flexibility when wiring the AC
power branch circuit supplying elec-
tronic load equipment. Only two ways
were allowed: solid grounding (SG)
and isolated or insulated grounding
(IG). The AC system supplying the
equipment typically could only be a
solidly grounded system. (This means
bonding the supply transformer’s neu-
tral to the equipment grounding con-
ductor system and to the nearest NEC-
acceptable earth-grounding electrode
to the transformer for AC systems of
150VAC to ground. See Sections 250-5
and 250-26.) Anything else was not
permitted on the branch circuit, even if
it might be a good idea from an equip-
ment performance standpoint, such as
decreasing hum and other noise prob-
lems.

Because the product safety testing and
listing services (such as UL) were com-
pletely aware of this point, it should be
apparent that all of the equipment that
they tested and the standard for safety
to which it was tested had to meet the
NEC’s requirements as they were writ-
ten, not as someone would like them to
have been written. Together, the NEC
and UL made it impossible to try any-
thing else until the NEC was changed.
This was done for the 1996 edition of
the NEC.

AC system and branch circuit
grounding

The two traditional ways of ground-
ing an AC system and its branch cir-
cuits used to support typical installed
electronic load equipment that is sub-
ject to noise and hum problems are
shown in Figure 10 for the SG design
and in Figure 11 for the IG design. Until
the NEC’s 1996 edition, these were the
only two permitted designs.

There are two important points to be
aware of relative to these grounding
methods. First, on a typical 120Vrms
branch circuit, the hot wire is ar a
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potential of nearly 170 peak volts to
anything grounded or to ground itself.
Second, because of common-mode noise
current flow in the grounding conduc-
tor system, an unequal common-mode
(CM) noise current can occur on the
neutral and hot conductors of the
branch circuit. This unequal current
subsequently gets partially converted
to normal-mode current on the AC
power wires to the load (the hot and

MUST BE THE ANY ADDITIONAL
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into the audio cable. This point is
important for high-impedance cir-
cuits because they are voltage driven.
If the voltage to ground on the AC
wiring was lowered, so would the
amount of coupled interference from
the e-field into nearby signal-level
conductors. This is important be-
cause the e-field is a near-field phe-
nomenon that is proportional to the
voltage and tends to fall off rapidly
with increasing distance between the
involved conductors.

The second situation means that the

BAANCH CIRCUIT
PARELBOARD

ol

TYPICAL NEWA
GRCUT (CouLh BE ANY SGSTYLE
{ BE:A Yesac PN

1S SoLIDLY
GROUNDED
HERE VIA
METAL YOKE

HEC
REQ'D™;

i — —

p== sc ESGC -- BFTIONALY == = == = 56-E5GC

aE LA L3 L u—-lT_wu::ui '
' |. l [0

METAL DEVICE
MOUNTING BOX

ESGC = EQUIPMENT (SAFETY)

REQUIRED NEC AC SYSTEM
GROUNDING ELECTRODE
(STRUCTURAL STEEL PREFERRED)

GROUNDING CONDUCTOR, THE
"GREENWIRE"

OPTIONAL LOCAL GROUNDING
BY DIRECT MOUNTING OR BY
CONDUCTOR AS DESIRED

Figure 10. Solidly groundéd (SG) AC system and branch circuits.

ARY ADDITIONAL
MUST BE THE
AC BUPPLY SOURCE METAL ”.Hfﬂﬂ.hﬂ}.'. ETE

FOR THE SG OUTLET CONOUIT & H
e T Y ] £TE

BRANCH CIRCLIT
FANELBOARD

TYPICAL NEMA
BRANCH 5
CiRCUN G188 RECEPTACLE

T

O - =DPTIDHAL

M
rzn'l
E
s
"
&
T m
.
"
L

. J. CItL COULD HE ANY 16 STYLE}

P
v
[l
'
T
1
L

T
v

1G MUST END :
HERE .

R TR e
{—'-—b- ........ s | m}mﬁ; BOX

DEVICE

e NDTE THAT A 2nd  ESGC OF
> THE SG TYPE IS REQUIRED IN

R e LR

v
[
v

Fuwa

REQUIRED NEC AC SYSTEM
GROUNDING ELECTRODE
(STRUCTURAL STEEL PREFERRED)

RACEWAY IS FLEXIBLE METAL
CONDUIT OF ANY TYPE AND 1S

T THE BRANCH CIRCUIT IF THE
i OVER 6-FEET IN LENGTH.

OPTIONAL LOCAL GROUNDING
BY DIRECT MOUNTING OR BY
CONDUCTOR AS DESIRED

Figure 11. Solidly grounded AC system and isolated or insulated grounding
(IG) of the served branch circuit.

neutral conductors).

The first situation means the electric
field (e-field) is quite high nearest to
the hot conductors and in relation to
anything grounded, such as a shield on
an audio cable installed near power
wires. This high e-field maximizes the
electrostatic coupling between the AC
wires and the grounded shield, which
then introduces hum and other noise
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normal-mode converted common-mode
(CM) noise current becomes algebra-
ically additive to the expected power
current on the circuit and, after interac-
tion with the circuit’s impedances, be-
comes a normal-mode noise voltage
impressed upon the AC voltage wave-
form. Thus, the load equipment must
have an AC input circuit immunity to
noise voltage across the entire audio
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frequency range and above, not just at
60Hz and 120Hz. This implies special
considerations for the filtering system
following the rectification process. These
might include the use of low series-
resistance leakage value capacitors and
low-leakage inductors.

For example, a linear power supply
might pass this noise voltage onto its
DC output, where it could affect the
regulation circuit’s performance. The
noise voltage might even pass through
or around the regulation circuits and
gain access to the final DC bus struc-

ture directly connected to the
electronic circuits. This is espe-
cially vexing when these are
low-level mixers or amplifiers
that are analog in nature and
have a bandpass that ranges
across the audio range.

However, with the typical
SMPS, this is not much of a prob-
lem because the interstage in-
verter transformer provides a
sufficient amount of attenuation
between stages and keeps the
noise out of circuits, such as the
regulator circuits.

The new way

The newest way to provide AC
power system wiring and ground-
ing is to use a 120VAC center-
tapped AC system for a
single-phase AC power source
and to establish the branch cir-
cuit system with all of the con-
ductors symmetrically arranged
to ground. The nominal AC volt-
age to ground must be one-half
of what it was before, for exam-
ple, 60Vrms instead of 120Vrms,
This type of AC system and the
subsequent wiring and ground-
ing requirements are called out
in NEC Article 530 — Motion
Picture and Television Studios
and Similar Locations, Part G; Sepa-
rately Derived Systems with 60V to
Ground. A typical wiring design using
the solid grounding (SG) method with
the new AC system grounding method
is shown in Figure 12; the design for the
insulated-isolated grounding (IG) meth-

od is shown in Figure 13.
The operative section within the NEC
for a 60VAC to ground system is



530-70, General, where it states that
the “use of a separately derived 120V,
single-phase, three-wire system with
60V on each of two ungrounded con-
ductors to a grounded neutral conduc-
tor shall be permitted for the purpose
of reducing objectionable noise in A-V
production or other similar sensitive
electronic equipment locations provid-
ed that its use is restricted to electronic
equipment only and that all of the
requirements in Sections 530-71
through 530-73 are met. The new re-
quirements call for the addition of a
ground-fault interrupt (GFI) on either
the receptacle or the branch circuit
breaker used on the new type of AC
system grounding.

Three important changes occur when
the new 120/60VAC system is used.
Firsz, the voltage to ground on the hot
conductors is one-half of what it would
be if it were a standard form of circuit.
This drops the e-field to ground level
proportionally. Second, the grounding
system is fully symmetrical, limiting
the ability of a common-mode noise
current in the grounding system to be
converted to normal-mode current and
hence normal-mode noise voltage on
the circuit. This change reduces the
ability of the noise to get through the
equipment’s power supply and to the
subsequent circuits. Finally, the require-
ments prevent the use of any equipment
other than electronic equipment
equipped with the required special con-
nector. This prevents a great deal of
unwanted interference from other types
of equipment that might otherwise share
the same AC system and branch circuit
wiring.

What to do?

For best results, install a separate
transformer, secondary overcurrent
and disconnect device, feeder and
branch circuit — all at the new 120/
60VAC level. This system needs to
meer the requirements of the NEC for
use on such a system. This will be a
separate AC system from the build-
ing’s other systems, but it will still need
to be AC system grounded. This is
done via a grounding electrode con-
ductor (GEC) to an NEC-acceptable
earth-grounding electrode that is elec-
trically common to the building’s nor-

mal earth-grounding electrode system
used by the service equipment and
other separately derived AC systems.

Please note that one small glitch exists
in the whole process of using the 120/
60VAC system arrangement. [t involves
locations that do not restrict access to
qualified persons only. Per the NEC,
when the 120/60VAC system is used in
areas of general access, it will need to
be uniquely configured and identified

by cutting off the existing 120VAC
plug on its line cord and replacing it
with one of the new plugs. This latter
action makes for another problem: you
generate another NEC situation be-
cause of the combined effects of Sec-
tions 110-2, Approval and 110-3,
Examination, Identification, Installa-
tion and Use of Equipment; Paragraph
(b), Installation and Use. For example,
you cannot modify listed or labeled
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Figure 12. Article 530 — Motion Picture and Television Studios or Similar Locations, Part
G; Separately Derived Systems with 60V to Ground (Solid Ground Receptacle).
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Figure 13. Article 530 — Motion Picture and Television Studios or Similar Locations, Part
G; Separately Derived Systems with 60V to Ground (Insulated-Isolated Ground).

for use with this system.

The problem involving this unique
configuration requirement is two-fold.
First, you have to obtain the special
receptacles and plugs, which are not
necessarily in-stock at all suppliers;
second, you must modify already prod-
uct safety listed and labeled equipment
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equipment in any way without invali-
dating its listing or label process. This
then causes the equipment to no longer
be in listed or labeled condition, which
then creates a problem with the two
sections just identified. The only out
on this is to get the electrical safety
inspection authority having jurisdic-
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tion at the location to provide a written
waiver that permits the installation and
operation of such modified equipment.
If this is not done and a fire or shock
occurs, the lawyers will have a tield day
in assigning liability to those involved
in the moditication process at all levels.
A change in the NEC is needed in this
area to permit equipment already listed
and labeled for use on standard
NEMA-5-15 or-20 tvpes of receptacles
to be so modified without losing cither

Equipment grounding for hum
and noise control

When equipment is installed together
in a room, such as for audio or video
editing, there are typically several racks
of equipment involved with a number
of signal-level cables routed among
them. This type of installation often
has hum and other noise problems, all
originating in the common-mode (CM).

Common-mode currents and voltag-
es on the equipment grounding system
can cause operational problems with
digitally based equipment when the
impulses interfere with clocking and
related set-reset operations of the logic

normal-mode current or voltage by the
circuit’s impedance imbalances, it mum-
ics the desired signals and can directly
affect control, audio or video signal
processes.

Common-mode currents and voltag-
es classed as noise are problem areas
usually addressed by marginally and
randomly effective or hazardous prac-
tices. These generally involve creating
electrical safety problems via equip-
ment grounding methods that violate
the NEC or employing grounding-
bonding schemes that are based in
unreliable art as opposed to predict-

the listing, labeling or any other NEC

compliance benefits. elements. Once

Continued from page 92

linear voltage regulator circuit cannot withstand the applied
voltage and regulation is lost. Too much DC voltage on the
power supply’s output can upset or damage the connected
loads. Alternately, the regulator circuits themselves can

able engineering practices. A good ex-

Lo ymple of this is the use of the

converted

and output. This is especially true when higher frequencies
in the tens to hundreds of kilohertz are involved, and
where small amounts of stray reactance can create
significant coupling between circuits. The usual problem
within a power supply involves

T, = START OF SAG EVENT T, = CHARGE RECOVERY DELAY

!

T,.; = REGULATOR'S RECOVERY OELAY

T, = END OF SAG EVENT FgEr BIENERT FROM SAG EVENT because the currents are relatively
! Teeg high and circuit impedances and
T, T T, T.T, T voltages are relatively low. Thus, most

H-fields as opposed to e-fields. This is

problems involve stray magnetic fields

il

=t

¥-3- and the routing of, for example, wiring
120V Uil oy r harnesses and PC board traces.
oV ov ov Regarding EMI immunity, the SMPS
120 VAC LINE MAIN D€ OUTPUT LINEAR REGULATION wins hands down because it is already
INPUT TO SMPS FILTER SECTION CIRCUITS a prolific generator of EMI in its own
A (OUTPUT NEAR PEAK (SHUNT, SERIES, circuits. Thus, the SMPS must be well-
VOLTAGE OF RECTIFIER) OR BOTH) designed from an EMI and electromag-

netic compatibility (EMC) standpoint

T, = START OF SAG EVENT T, = END OF SAG EVENT

T, = CHARGE RECOVERY DELAY
FROM SAG EVENT

or it will not work and will also
generate interference for the equip-

T, T, T, T,T, i 15 ment with which it is being used.
1 1 Making the SMPS immune to its own
120V 169V 15V ¥ poison has the desirable efiect of also
rendering it pretty much immune to
ov ov ov externally applied EMI. This is not the
120 VAC LINE INPUT F.W. RECTIFIER LOGIC VOLTAGE case with the t‘yp.w..al linear power
INPUT TO SMPS & BULK ENERGY LEVEL OUTPUT supply, which is fairly quiet by itself,
STORAGE AT NEAR but is often not well-designed from an
B PEAK VOLTAGE EMI immunity standpoint.

Figure 1.(A) Idealized effect of aninput voltage sag on an AC/DC analog power supply,

(B) Idealized effect of an input voltage sag on an AC/DC SMPS.

become damaged. A DC level crowbar circuit is sometimes
the only protection from this kind of problem. It is not an
elegant solution, especially if it is not automatically resetting
or can be triggered by electromagnetic interference (EMI).

OTHER EFFECTS

Because impulses and most oscillatory events contain
high-frequency components, they can affect the power
supply that they are impressed upon because of EMI
effects. EMI problems involving AC line propagated
electrical disturbances generally involve power supply
designs that provide unwanted coupling between the input
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As an example, often, when equip-
ment with a linear power supply is
being affected by AC line EMI
problems, a compatible uninterrupt-
ible power supply (UPS) is placed between it and the
oftending AC line.

This change typically cures the problem, but how?
Simple. The problem has been fixed by putting an SMPS
between the AC line and the linear power supply in the
“victim” equipment. After all, what's the real difference
between an AC power UPS and the SMPS in equipment
except that the UPS is higher power, doesn't have a
rectified inverter output and supplies 60Hz instead of DC
to its loads? The similarity between the UPS’ battery and
the SMPS' main input energy storage capacitor is pretty

obvious, so | won't elaborate. [ |
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single-point grounding method. This
produces marginal and unpredictable
performance for analog-based equip-
ment and is useless for digital-based
equipment. In addition, it is a lightning
damage-prone grounding design for the
attached equipment,and an NEC equip-
ment and AC supply system grounding
violation when implemented in its clas-

The typical SRG consists of a net-
work of bare copper conductors with
bonded intersections every one or two
feet, completely covering the floor area
where the equipment is installed. The
SRG is typically installed on the floor
and all of the equipment is jumpered to
and from it via grounding-bonding
straps. All electrical conduits, the equip-

A ground plane is typically difficult
to implement and somewhat costly
in practical forms.

sic form.

However, an effective methodology
does exist to deal with all of these
problems and also to keep the AC
supply system and equipment ground-
ing safe. This method is called a signal
reference grid (SRG) and it involves AC
power and signal-level surge protec-
tors being employed along with some
special rules for the termination of ca-
ble shields. Taking these items in order,
let’s start with the SRG.

The signal reference grid

It is generally agreed that if all the
electronic equipment is grounded to
an underlying ground plane (a flat,
wide-area solid sheet of copper), then
the best form of grounding available
across the broadest range of frequency
can be obtained. However, a ground
plane is typically difficult to imple-
ment and somewhat costly in practical
forms. If, instead of a plane, a grid is
installed, all the benefits of the ground
plane can be had except that the upper
effective operating frequency limit will
be lower.

Remember, topologically speaking, a
grid is just a plane with some openings
in it. For the typical grid installation,
having openings in the plane is not a
problem. The recommended practice
designs for SRGs are effective from DC
to approximately 25MHz to 30MHz.
This is good broadband grounding ef-
fective across the entire frequency range
needed by analog and digital logic-
based commercial audio and video
equipment.

ment ground and the isolation trans-
former (IT) serving the equipment room
are grounded or bonded to the SRG,
making it the commonly shared ground
reference for everything. Yes, every-
thing. The idea of isolation is long
gone; it has too many problems, includ-
ing electrical safety ones. (The neutral
terminal on the secondary, the metal
case or enclosure and the greenwires
are all tied together within the trans-
former. The junction point for these
items is then grounding-bonding jum-
pered to the SRG. The isolation trans-
former is tvpically placed directly atop
the SRG and is not remotely installed.)

Typical construction
Generally, the construction of the SRG
involves the use of a cellular raised

tural subflooring or suspended just be-
low the floor’s pedestal post’s top cap
by SRG wire-holding and bonding
clamps. Either way, it works well.
Materials used generally involve bare
copper wire AWG 6 or a copper strap
about 0.1 inch thick and two inches
wide. The crossover points where the
junctions are made are typically at 2x2
feet. They can be made a little larger or
smaller, because the differing effects
are not too noticeable.

For carpeted or uncovered floor sur-
faces, a flat copper foil is generally
used. The foil is typically 0.030 inches
thick and two inches wide, with all of
the crossovers soldered together. This
type of SRG can be directly applied to
a floor’s surface and then either walked
directly on or covered with an anti-
static electricity carpet. (You do use
this kind of carpet in equipment rooms,
don’t you?) T-shaped access slots cut
into the carpet allow grounding straps
or jumpers to be passed through and
then soldered to the underlying SRG
foil, after which the carpet’s edges are
folded back down.

Surge protection

The biggest threat to electronic equip-
ment from a physical damage stand-
point is from lightning-related tran-
sient voltages, commonly called surg-
es. Although somewhat related to the
geographical location of the equip-
ment, surges are a real threat almost
everywhere in the United States. How

Common-mode currents and voltages classed
as noise are problem areas usually addressed
by marginally and randomly effective or
hazardous practices.

floor (computer-room-style flooring)
under which the SRG, electrical power
and signal wiring can be routed. The
underfloor volume is also often used
for an air-handling space for the supply
of HVAC process cooling air into the
room above.

Cellular raised floors allow the SRG
to be installed directly atop the struc-
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much of a threat can be estimated by
consulting ANSI/NFPA-780, the Na-
tional Lightning Protection Code 1992.

A direct strike to the building or the
incoming AC supply conductors is
not necessary to create a damaging
surge current and voltage for the
equipment installed in the building. A
cloud-to-cloud overhead or a nearby
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strike is sufficient to do the trick.

Because many typical installations
involve routing cables throughout a
facility, there is ample opportunity for
damaging lightning currents to be
near-field coupled into them. This is an
e-field (electric-field, capacitive cou-
pled) and H-field (magnetic-field, in-
ductive) set of phenomena that is un-
avoidable. However, they can be miti-
gated by employing proper grounding,
bonding, shielding and surge-protec-
tion techniques.

The surge is coupled into the building
wiring system and the various control
or signal process cables of the affected
electronic load equipment. The amount
of surge coupled is proportional to the
amount of area enclosed by the affected
wiring. Big areas mean larger surge
currents and voltages are developed
from the lightning discharge.

From the victim equip-
ment’s standpoint, there
are two ports from which
the surge threat arrives:
the AC power input and
the signal or control cable
connectors. Therefore, a
surge current arriving from
one port’s conductors is
passed into the victim
equipment and out the oth-
er port and into its con-
ductors. The victim
equipment is in the center of a loop
into which a surge impulse has been
coupled.

This explains why adding surge pro-
tection to only one of the two ports
does not do much to protect the equip-
ment from lightning-coupled damage.

With the increased use of computers,
the control or signal-level port is gener-
ally configured to use one of the com-
puter industry’s standard protocols, and
this is fortunate, as we will see. This is
true unless problems arise because of
some special interface plug-in card be-
ing installed, which may use a non-
standard signaling protocol or other
configuration.

Proper surge protection needs to be
installed on the equipment itself and on
the AC power and control or signal
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cable ports using performance-coordi-
nated surge-protective devices. Typi-
cally, this is a metal-oxide varistor-
based form of protection on the AC
power input port. The signal level port
may use a combination of Tranzorbs,
gas tubes, series resistances or imped-
ances and common-mode chokes in a
specially designed protection circuit par-
ticular to the signal port’s characteris-
tics and coordinated with the perfor-
mance of the associated AC power
port’s protection.

For example, an RS-232 signal port
needs a surge protector specifically
designed for the RS-232 protocol. It
must be used with an AC power port
surge protector with which it has been
performance tested and rated to work.
Anything else will most likely fail to do
the job, and the signal port will most
likely be the one damaged. The best
protection is provided when the AC
power and signal protectors are mount-
ed onto and grounded-bonded to the

A direct strike to the building or

the incoming AC supply

conductors is not necessary to
create a damaging surge current

and voltage.

protected equipment’s metal frame or
enclosure. In most cases, using a rack’s
metal framework is adequate for this
purpose, and this practice is necessary
for larger groupings of equipment in
any case.

Surge protector units are generally
available for any industry-standard sig-
naling protocol, but not for propri-
etary signal protocols. These need to be
specially engineered for the specific
application.

The building’s AC power system also
must be surge protected so that the
level of the surge arriving at the elec-
tronic load equipment is as low as
possible. The protection provided at
the electronic load equipment is not
usually capable of doing the whole
protection job involving high-energy
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surges, but is rated to do a good job
with lower-level surges. By today’s
means, you cannot provide top-notch
performance and high energy level han-
dling in the same package as installed at
the victim equipment’s level.

The recommended practice is to start
with the building’s SEQ and to install a
device called a secondary lightning pro-
tector {(or arrestor) on the service con-
ductors. The metal frame or enclosure
of the SEQ must be used for the surge
current’s reference point. Generally rec-
ommended practice is to parallel this
protector with an AC capacitor con-
nected from each line to equipment
ground. This is often properly referred
to as a wavefront modification capaci-
tor. It is sometimes built in as a part of
the overall protector chosen to do the
job. Most of these protectors are rated
for 600VAC systems and are available
for single- and three-phase services.

Next, recommended practice encour-
ages the application of surge protectors
similar to the one used at the
SEQ on each level of switch-
board and panel board that
exists between the SEQ and
the victim electronic load
equipment on the branchcir-
cuit. In each case, the pro-
tector is applied in shunt
between each line and equip-
ment ground, such as the
metal frame or enclosure of
the switchboard or panel
board.

The final level of surge protection
ahead of the equipment’s port protec-
tion is applied at the end of the branch
circuit itself. The recommended prac-
tice is to install a surge-protected re-
ceptacle or to plug in a protector to the
normal receptacle into which the vic-
tim electronic load equipment is then
plugged.

Taken together, all of these measures
serially shunt and progressively atten-
uate the level of surge thatarrives at the
SEQ from the power distribution sys-
tem. What is left is mopped up by the
device-specific and coordinated pro-
tection applied at the AC power port
for the electronic load equipment, co-
ordinated with that equipment’s signal
port’s protection.



Cable shield terminations

With  analog circuits  and
lower-frequency signal processes, the
golden rule was always to ground the
shield at one end only. However, this is
not recommended with digital signal
circuits because of the higher-frequency
nature of the circuits. It is not recom-
mended for analog circuits either, if you
are concerned with the shield attenuat-
ing H-field coupled interference, such
as from lightning.

With digital circuits, the
requirement is to ground
the cable’s shield at both
ends to obtain H-field
protection and to pre-
serve the integrity of the
high-frequency signal on
the cable. Worries about
cable shield current com-
bining with the digital sig-
nal on the cable are min-
imized because, at the in-
volved frequencies, the
two currents are separat-
ed by flowing on the in-
ner and outer surfaces of the shield
with little or no overlap. This is an e-
field and a skin-effect function. In fact,
most digital signal cables, such as coax-
ial cables, can have the shield grounded
at multiple points along the way with
no ill effects and much improved light-
ning protection.

The telephone company has always
grounded the cable shield at both ends
between the subscriber loop station
and the subscriber’s premises. This was
done for lightning safety reasons and is
required under NEC regulations. A
twisted-pair arrangement is used inside
the telephone cable’s shield, and each
of the contained pairs is protected by a
surge-protective device (SPD) connect-
ed from line-to-line and line-to-ground
or chassis. Unwanted cable shield cur-
rents caused by conducted
common-mode currents are typically
dealt with by isolating one end of the
shield from ground via a capacitor of a
few microfarads. This blocks DC and
most audio frequencies (including AC
power system harmonics), but lets
high-frequency surge-type currents flow
with ease. As a result, the shield can
function as a means of attenuating
H-field-coupled noise and surge cur-

rents, bur is relatively unaffected by
DC and AC power system-related
common-mode currents resulting from
ground potential offset between the
two ends of the circuit.

Shield current problems can also be
dealt with via a number of other recog-
nized techniques, such as using Tran-
zorbs between the shield and ground,
opto-couplers at the cable’s ends, com-
mon-mode chokes on the cable and
transformer isolation of the signal.

Proper surge protection needs to be
installed on the equipment itself and
on the AC power and control or

signal cable ports using

performance-coordinated surge-

protective devices.

Finally, if you simply must have the
cable’s shield grounded at one end only,
you can still have the benefits of ground-
ing the shield at both ends (for H-field
protection) by pulling the cable into a
grounded-at-both-ends metal conduit
raceway. This practice provides a
two-level shielding system. The design
also improves the e-field shielding capa-
bility of the circuit. The best types of
conduit or raceway to use in this role are
electrical metallic tubing (EMT), inter-
mediate metal conduit (IMC) and rigid
metal conduit (RMC) in ascending or-
der of effectiveness. Note that galva-
nized steel conduit is markedly better
than aluminum conduit in attenuating
common-mode noise currents and that
tightly made joints and terminations are
necessary for the best effect.

Digital logic and SMPS-based equip-
ment is replacing or has replaced the
analog circuit-based equipment of yes-
terday. These newer designs have great
advantages, but are still somewhat sus-
ceptible to electrical noise arriving on
the AC power input, the grounding
system and the attached signal level
cables used to interconnect items into a
system. Equipment of the new and old
design types are still susceptible to the
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damaging effects of lightning-induced
surge currents and voltages that are
impressed upon the equipment’s AC
power input wiring, the signal cables
and the grounding system being used.
By understanding how AC power
problems affect electronic load equip-
ment, you can determine the types of
power-conditioning equipment need-
ed. The CBEMA curve was developed
to aid in this process and is useful with
the analog design equipment and digi-
tal logic-based designs.
When using the newer
digital-based equipment,
abandon many of the old-
er methods of grounding,
bonding and shielding.
This means strictly fol-
lowing the NEC. Avoid
the use of isolated earth-
grounding electrode con-
nections.  Eliminate
single-point grounding
systems, instead use
broadband signal refer-
ence grid (SRG) designs.
Ground signal cable shields at both
ends — a requirement for digital sig-
nals. Pay strict attention to providing
proper surge-protective devices on the
AC power and signal circuits if there is
a risk of lightning damage at the loca-
tion. Following these guidelines will
ensure a ground system that is safe for
the electronic equipment you install
and for the people who will use it. &

Warren H. Lewis is with Lewis Consulting and
Engineering, Julian, CA.

For more information:

1. IEEE Emerald Book entitled “Recom-
mended Practice for Powering and Grounding
of Sensitive Electronic Equipment”

2. Federal Information Processing Standard
Publication No. 94 [i.e.; Fips-PUB-94]

3. “Guideline on Electrical Power for ADP
Installations,” U.S. Department of Commerce,
National Institute of Standards and Technol-
ogy [NIST], National Technical Information
Service, U.S. Department of Commerce, Spring-
field, VA 22161.)

NEC sections:
Grounding
250-5,250-26

Balanced power systems:
530-70. General
530-71. Wiring Methods
530-72. Grounding
530-73. Receptacles
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he use of MPEG-2 compressed digital TV signals is
expanding rapidly throughout the world for terrestrial

© and satellite video networks. Although the digital tech-
nology does bring significant operation and cost savings to
users, it also has created challenges for equipment manufac-
turers as the transition from analog to digital is implemented.
The top challenges have been interoperability of MPEG-2
encoders and decoders from various manufacturers, concat-
enation of signals and digital turnaround of compressed
video between satellite and terrestrial networks.

Interoperability

Compressed digital television has been around for more
than a decade, bringing new capability and flexibility to TV
program contribution and distribution networks. The past
five years has seen an order of magnitude improvement in
performance, efficiency and size of MPEG-2 compression
products, largely brought about by the development of RISC
technology.

Standards that were developed in the early 1990s for
compressed digital TV signals have played an important
role in the utility of the new technology. The International
Standards Organization (ISO) MPEG-2 digital TV stan-
dard brought digital television closer to widespread use in
network TV operations. This standard provides a degree of
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Concatenation, digital
turnaround and
interoperability are the
keys to MPEG

transportability.

B M astle Feoseal, ;.._%

confidence that users can buy equipment from an array of
manufacturers and know those digital encoders and decod-
ers would interoperate. This was substantially proven in
tests conducted by the industry, but they left the satellite
modulation and demodulation standards open, reducing
the chance for guaranteed interoperability. The European
digital video broadcasting (DVB) standard developed quickly
to help solve the problem. Because MPEG-2 and DVB
standards have since been adopted by all manufacturers of
compressed digital TV systems, interoperability has to a
large degree been achieved. Even so, there remain isolated
instances where a manufacturer’s MPEG-2 encoder or
integrated receiver decoder (IRD) does not interoperate
with others.

Companies that tested their MPEG-2 encoders, DVB mod-
ulators and MPEG-2/DVB IRDs for interoperability at the
Intelsat and ISOG trials include Tiernan Communications,
News Data Systems (NDS), Scientific Atlanta, General Instru-
ments, Divicom, Wegener, Thomson and Tadiran/Scopus.
These companies proved their interoperability in accordance
with parameters set by Intelsat and ISOG, designed to meet
primary requirements of digital TV broadcast applications.
Interoperability will be an ongoing issue as new products are
released, such as the new high-performance encoders and
IRDs supporting the MPEG-2 4:2:2 studio profile.
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The issue of interoperability allowing
exchange of digital TV programs be-
tween users of different manufactur-

ers’ MPEG-2 equipment is no longer a
key issue in making the decision to
convert from analog to digital technol-
ogy. CBS Inc. was the first among U.S.
networks to adopt the advantages of
digital satellite news gathering (DSNG),
when in 1995, it began with a single-
channel MPEG-2 system for fixed and
mobile applications. CBS went further
when covering the 1996 Republican
Convention in San Diego, by uplinking
six channels of MPEG-2 compressed
digital TV coverage on a single
transponder. This provided extensive
coverage of the event to CBS affiliates
and international networks using other
manufacturers’ receiving equipment.
European news networks, including the
25 member stations of European News
Exchange (ENEX), were faster to adopt
the benefits of DSNG and are consid-
ered ahead of U.S. deployment.

This is likely to change in 1998 as the
major U.S. networks plan a significant
increase in the use of MPEG-2 com-
pressed digital TV technology for their
contribution and distribution require-
ments. This demonstrates the increased
confidence in MPEG-2 technology that
has without doubt improved substan-
tially over the past couple of years. This
was clearly seen at NAB 97 when most
of the leading players rolled out new
and substantially improved products
over those seen a year earlier, including
some with the long-awaited 4:2:2 stu-
dio profile.

Concatenation

The need for concatenation or multi-
processing of MPEG-2 compressed dig-
ital TV signals must be considered in
designing program contribution net-
works. Concatenation of MPEG-2
datastreams can generate unaccept-
able errors resulting in visual artifacts
in the TV image. Signal jitter and tim-
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ing problemis can also be introduced in
the multiprocessing environment. In
networks where concatenation is nec-
essary, the problem can be lessened by
running the originating encoder at high-
er video data rates. The use of a 4:2:2
studio profile @ main level encoder
offering video data rates up to SOMb/s
will improve digital post-production
tools and provide a degree of protec-
tion in multiprocessing situations,above
that possible with 4:2:0 encoding.
Experience has shown that broad-
cast-quality video can be achieved in
single and multihop circuits using sat-
ellite or terrestrial links with video bit
rates of between SMb/s and 8Mb/s
{more on this in the next section).
However, where post-production edit-
ing or re-encoding is necessary, arti-
facts are likely to overrun when more
than three or four concatenations take
place at these highly compressed data
rates. Higher video data rates help
protect against errors that can be
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fransmission
issues

introduced in multiprocessing envi-
ronments. In concatenated MPEG-2
applications, video data rates from
8Mb/s up to the 15Mb/s limit of
MPEG-2, ML@MP must be consid-
ered. Unfortunately, higher data rates
reduce the efficiency of a network and
require more bandwidth, which results

news interviews and other less aggres-
sive video, resulting in only slight deg-
radation of quality. However, low data
rates are not advisable when heavy
concatenation is likely.

In adverse conditions, such as a satel-
lite circuit operating at close to thresh-
old, a low data rate video signal will be
less robust than one operating at a
higher data rate. This will likely result
in disturbing artifacts being visible at

catenations when coded at 8Mb/s or
higher using MPEG-2 compression.
There is no accurate measurement of
the effect that concatenation is likely to
cause, other than the measurement of
errors in the datastream, which may
not be consistent even within the same
category of compressed program mate-
rial. There is always the potential for a
video signal to create processing prob-
lems in MPEG-2 compression and this

e

2-15 Mbps

Digital Satellite
News Vehicle

TV Network Production Center

e ﬂ‘r

~='.i

8 Mbps 2-4 Mbps
> L4
lmﬂ = .
Post Local News Cable
Production Editing Head End
Editing Feed

TV Network Affiliate Studio

Figure 1. Concatenation of MPEG-2 encoding/decoding in digital satellite news gathering.

in fewer channels per transponder or
terrestrial circuit.

MPEG-2 relies on high compression
ratios, reducing the required video data
rate by 90% or more. These
high compres-
sion ratios and
low data rates
are inevitable
for network ef-
ficiency, but
data integrity is

always of prime TE6encoderand

‘ . the TDR600 de-
importance 1N goder.

digital TV net-

works. Specific attention must
be directed to error-free decoded video
and audio signals, comparable to un-
compressed analog video, while still
gaining the benefit of digital transmis-
sion. MPEG-2 has been proven ade-
quate and sufficiently robust to render
broadcast-standard video at around
8Mb/s. Lower video data rates in the
order of 4Mb/s to 6Mb/s are possible
with some less complex video, such as
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an earlier state of link decay with low
data rate video, than signals composed
of higher rate video. The problem of
possible decoded artifacts with high

compression ra-

tios must be balanced against the
type of program material and the de-
gree of concatenation expected in net-
work operations.

Tests show that a high proportion of
broadcast program material, including
much with high motion, like sports
events, can withstand at least two con-
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gets more problematic in concatenated
operations.

In the world of analog television,
turnaround of network signals in pro-
gram contribution and distribution
networks was a relatively easy task.
All you had to do was simply re-
modulate a baseband
signal or even better, do
it at the IF frequency.
However, noise gets
added at each turn-
around and there will be

signal degradation to varying
degrees, which can reach the point
where a broadcast-quality picture is
not possible.

Many problems were encountered in
the early days of multihop digital TV
networking, largely caused by the con-
tinuation of analog network practices,
such as IF turnaround. This technique
often resulted in the generation of er-



Digital gatellite

Production Vehicle

Figure 1. Digital turr;around in a satellite/terrestrial DSNG network.

rors and timing problems in the MPEG-
2 datastream that were outside the
MPEG rtolerance. It was soon discov-
ered that digital TV turnarounds had to
be done at digital baseband and not
involve multiple encoding.

Digital turnaround has now become
commonplace with the major TV net-
works and common carriers. Global
circuits can be used with MPEG-2 dig-
ital television offering little or no loss of
video performance. British Telecom
(BT) was among the early adopters of
the digital turnaround technique. BT
provides digital video transmission ser-
vices to and from the main switching
center at London’s BT Tower over a
standard G.703 terrestrial fiber and
microwave link to the Madley satellite
teleport. The G.703 link supports an
8Mb/s or 34Mb/s link to the BT Tele-
port where the datastream is converted
from G.703 to the asynchronous serial
interface (ASI) format required as in-
put to the satellite uplink.

The attractiveness of asynchronous
transfer mode (ATM) technology in
digital turnaround of MPEG-2 signals
is well recognized and offers another
step in efficient bandwidth-on-demand
circuits for a growing digital TV mar-

ket. ATM will add another dimension
to MPEG-2 digital TV networking in
terrestrial and satellite media. The ad-
dition of this new networking tool has
come just when global TV networks
need added bandwidth and flexibility
to meet the demand for program con-
tribution and distribution.

Digital turnaround
has become
commonplace with
the major networks
and common
carriers.

Teleglobe International was the first
major carrier to offer digital TV ser-
vice over an ATM terrestrial network
using newly available MPEG-2 4:2:2
studio profile equipment. The service
was inaugurated in December 1997.
The ATM link was established be-
tween Teleglobe’s Lake Cowagan, Brit-
ish Columbia teleport to Laurentides
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Video Audio

teleport near Montreal, terminating at
Waterfront Communications New
York teleport.

NHK was the first to use the new
MPEG-2 4:2:2 ATM service from Tele-
globe International. NHK was well sat-
isfied with the video and audio quality
of the service. Teleglobe is initially of-
fering two levels of MPEG-2 ATM ser-
vice to its users: 8Mb/s at either 4:2:2
or 4:2:0 profiles and 18Mb/s at 4:2:2
only.

Finally, trials by Intelsat and ISOG
have convinced manufacturers and us-
ers that interoperability is no longer a
major issue. It has been proven that
any manufacturer’s equipment con-
forming to the MPEG-2 and DVB stan-
dards can be made to interoperate with
another manufacturer’s similarly com-
pliant product. Continued coopera-
tion is needed between manufacturers
to ensure that the new products, in-
cluding those supporting the new 4:2:2
studio profile will maintain the re-
quired interoperability.

Keith Dunford is vice president of Tiernan
Communications, Inc., San Diego.
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Management

Make it easier for others to reach agreements with you

BY KARE ANDERSON

Are you far enough along into the
new year to find that you are al-
ready backsliding on your goals for
1998? Want to try on some bite-size
“behavioral change” goals instead?
These small habits may reap big re-
wards in reducing stress and friction
when trying to reach better agreements
more easily.

Tell me which of the following 12
habits you find the most difficult to
adopt, the easiest or the most reward-
ing, E-mail me at kareand@aol.com.
1. Anticipate what you want out of a
situation before you go into it. Before
you enter into a conversation with some-
one, consider your main goal. The more
you can keep your goal in mind, espe-
cially if you have strong negative or
positive feelings about the person you
are talking to, the more you will remain
focused on what is being said and you
will be less reactionary to issues that
don’t relate to your bottom line. In
some cases, your main goal may change
in mid-conversation, but having a goal
gives you a context for the conversation.
2. Demonstrate goodwill upfront. Be
willing to compromise and be genial,
even if you don’t like the person or the
situation. This is the best way to keep
the channels of communication open.
3. Make the other people feel safe be-
fore you try changing their minds.
Being right or smart or good is often of
no help in protecting your interests.
Acting in mutual best interests is more
valuable. All agreements involve ask-
ing people to change, which we initially
resist. In almost every situation, people
are first influenced by their fears more
than their opportunities. Calm their
fears, even if they may be unstated, and
you will open people up to hearing
your needs. Align your goals with their
picture of positive possibilities and you
may move them more quickly to agree-
ment. Once fears are allayed, they can
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hear about others who have already
done something similar to what you
propose.

4. Understand that problems seldom
exist at the level at which they are
discussed. When you are involved in
any argument lasting more than 10
minutes, ask yourself, “Are we arguing
about what our disagreement is really
about or is there a deeper conflict not
being discussed?” Probe for the under-
lying concern and find a direct or indi-
rect way to address it.

5. Make it a habit to refer to other
people’s interests first. Refer to the
other person’s interests first (you), then
how the topic relates to your mutual
interests (us) and finally, how the topic
relates to your interests (me). Research
shows that others will listen sooner,
longer, remember more and assume
you have a higher IQ than if you were
to address your interests first.

6. Honor commonalties more frequent-
ly than bringing up the differences. It is
a habit to bring up our concerns more
than our agreements with someone else.
Whatever you refer to most often and
most intensely will be the center of your
relationship. Keep referring to the part
of them and their points that you can
support and want to expand upon. If
you want more from other people, wait
until they have invested more time,
energy, money or other resources to
ask for it.

7. Don’t assume that other people see
the picture you are presenting. Do not
presume that others recognize all the
benefits of what you are proposing.
Take time to describe them in their
terms, relating your suggestions to their
most pressing interests and situation.
Many seemingly tough “negotiators”
are simply acting to prevent looking
foolish later on. The best peacemakers
work hardest to allay the other people’s
worries.
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8. Use time, rather than letting it con-
trol you. Plan and act early to avoid
last-minute rushing and thinking. As
you go forward in your discussions,
remember that the allure of a successful
agreement often clouds our percep-
tions of whether we can cover all the
elements of the agreement in the time
we have allotted to discuss it. Do not
panic when you have unavoidable out-
side time constraints. Use the pressure
to get more accomplished in less time.
9. Look to your long-range interests
and your better side. Even though it is
human to gloat in the face of imminent
victory or vindication, do not make a
victim of the underdog. You will never
have their complete attention or trust
again; some will retaliate and you will
be diminished in the eyes of others who
witness your behavior.

10. Recognize your blind spots and
your hot buttons. When you get angry
with someone, look first to your vul-
nerable points before you lash out.
11. Be a “synthesizer leader” (SL). The
emerging synthesizer leaders have some
behaviors in common. They listen to
others before voicing an opinion. They
ask probing and follow-up questions.
They refer to the previous comments of
other people with whom they agree as
a way of prefacing the idea they advo-
cate. They display consistent values.
They offer and keep commitments,
without being reminded. Consequent-
ly, even if others may not agree with
“SLs,” they are likely to respect and
work with SLs more than others who
may be closer to their beliefs, but who
are unreliable in keeping commitments.
12. Aim humor at yourself. The best
way to deflect is to poke fun at yourself.
Make reference to a situation when
you did something foolish. L]

Kare Anderson is a speaker and author. Visit
ber web site at www.sayitbetter.com.



Anton/Bauer continues its suppcrt of the Olympic Games
and the world broadcasting community in Nagano, with
the official battery support facility at the Games. A fully
staffed service and support office will be located in the
International Broadcast Center (IBC). For more information
contact Anion/Bauer 203) 929-1100 or fax (203) 929-9935
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!n February, over
3900 athletes from
83 countries will
compete in 64 events
in the 16 days of the
1998 Winter
Olympic Games

1 Nagano, Japan.

35 broadcasters will
deliver thousands
of broadcast hours,
using hundreds

of cameras . . .

and
one
worldwide

standard.




Patting on the Games in Japan

ORTO’98 served as the host broadcasting organization at the 1998 Nagano Olympic Winter Games.
ORTO’98 was responsible for produciag the radio and TV international signals of the
Games, including events held at tw 17

venues, the opening and closing ceremo-

nies, the victory eceremony and the main

press center.

4 _.l'q
BY TAKASHI ,

MIYAMOTO a1 !“"

‘he
Olym-
pic Ra-
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o r dio and Television ;
y. ¢ Organization 3

3 P :
_J ,{1 (ORTO'98) dis- W™
Gt . ¥ patched more than

= 1,800 staff and used

some 350 cameras, 32 su-

-' § 4

per slow-motion cameras,
two helicopters, 24 cameras
mounted on cranes and 20 spe-
cial effects cameras to cover the
competition and ceremonies held
at the 17 Olympic venues during the
1998 Nagano Olympic Winter Games,
Feb. 7-22.
The ORTO’98 commiittee started the de-
sign of the technical facilities based on a
digital platform. The key factors included:
1. The recent availability of broadcast equipment
that can interface with serial digital signals made it
possible to establish a comprehensive digital system.
2. The transmission of digital signals based on synchro-
nous digital hierarchy (SDH) has been generalized with the
recent development of fiber-optic networks.
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Finally, a place to stick
the FCC’s DTV requirements.

Introducing the worlds only video jacks to surpass
SMPTE® 292M specifications for uncompressed HDTV.

You're looking right up the business end of the SVJ-2 Super Video Jack from ADC Telecommunications. A breakthrough jack that
can do far more than help convert your station to digital television — it will take you all the way to HDTV. B That’s because
ADC Superjacks don't just pass SMPTE 292M specs, they blow them out of the water. Our standard-size SVJ-2, for example, can
handle bandwidths up to 2.4 GHz. And our mid-size MVJ-3 can go to 3.0 GHz and beyond. Which means these jacks could
realistically outlive your entire network. Thats why we call them “future proof.” No matter what DTV format your
station adopts now, you won't have to upgrade again. B ADC Superjacks. The a free Tech

best place in the world to stick FCC

requirements for DTV. W As 1-800-726-4266
you'd expect, ADC is innovating mz?:f\mduchl
index.html

the broadcast industry.

NG other jacks on the market The impedance performance

come close to the performance  of the nearest competitive
mTelecommumcatlons
See us at NAB booth #6047 ®

of ADCS Superjack family. Jack spirals out of control
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Cabling Solutions from Gepco

Gepco supplies audio
cable, video cable,
cable assemblies,
breakout

boxes | ANOIIIIHFIIKEET. | S
and more. | : :
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“ —
X distributes

y. -ADC, Kings,

S/
Ve }r, o | Neutrik, Switchcraft,
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| Gepco

EDAC and more.

Innovative, Quality Audio and Video Cable Products
1-800-966-0069
Chicago * Los Angeles

= GEPCO

N TERNATIONAL, INC.

wwwgepcocom
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m?,n
dggnands of post and broadcast. Bt
The PC-based PVS-2 and PVS-4 compact ¥ g,
switchers are loaded with features and can ﬂ@i. 7
be Briven from a familiar format control 4
panel ar.your own workstation.

Applications include:

TELECINE AND HAGH END GRAPHICS
The PVS-4 is atrue 4:4:4 switcher capable of handling
both 4:4:4 and 4:2:2 sources.

EDIT SUITES & GRAPHICS

For both M/E and key layering applications, the
PVS-2 is ideal for graphics compositing as well as
auto conforming.

MASTER CONTROL & PRODUCTION PSP Dighal Uit

For applications requiring a compact contro! panel 6 Votec Centre, Hambridge Lane.
for preview to air operation, the PVS-2 provides a Newbury, Berkshire RG14 5TN UK.
perfect solution.

DIGITAL

Tel: +44 (0) 1635 522534
Call PSP Digital. the makers of the Alpha switcher range. Fax: +44 {0) 1635 551995

To find out more. please call +44 (0) 1635 522534 Web: www.psp-digital.co.uk
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Video workshop room for CG work at IBC.

3. In order to ensure superior signal quality, conversion from
analog to digital and back was minimized.

4. Standard digital multiplexing techniques allowed digital
video and audio to be combined on one coaxial cable, which
reduced the amount of cables and work required when
building large broadcast facilities.

ORTO’98 established a digital system that conformed to
NTSC composite digital format SMPTE 259M/272M stan-
dard that specifies a serial digital interface with embedded
digital audio. In order to secure the host broadcast equip-
ment at the International Broadcasting Center (IBC), Pana-
sonic was selected to be the key system integrator for the
Nagano Games in September 1996. The Panasonic installa-
tion included digital broadcast equipment, including D-3
format videotape machines with serial digital (SDI) and
embedded audio interfaces.

The international TV signals were handled by SMPTE
170M (NTSC, 525 lines/59.94Hz) with stereo audio in-
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NOJC (Japan Pool) monitoring room using compact DVCPRO
VTRs (AJ-D-230) IBC.
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A few new additions...

LECTRO"

Recent additions to the 200 Series Synthesized UHF wireless family

All new 250mW
belt-pack transmitter

For extreme operating range.
256 frequencies in 100 kHz steps.
Adjustable low frequency roll-off.

All new synthesized
plug-on transmitter

The best sounding
hand-held transmitter

The new VariMic™ electret element
of‘ers adjustable bass,
midrange and treble to
, suit individual taste
or to match other
microphones. plus an
attenuator for high
sound pressure levels.

Controls are
locared
underneath the
windscreen

Converts hand-held microphones to
wireless operaion. 256 Irequencies
in 100 kHz steps.

For more iaformation and a
free 50 page wireless guide:

~ Call (800) 821-1121

Made with pride in the USA
The most advanced wireless systems in the world.

www americanradiohistorv. com

Circle (&) on Free Info Card

LECTROSONICS
581 Laser Road, Ric Rancho, NM 87124 USA
FAX (505) 892-624% - PH (505) 892-4501
E-mail: sales@lectso.com - http://



terfaces. In order to transmit the digi-
tized TV signals with a data rate of
143Mb/s through fiber-optic circuits
based upon STM-1 (155.52Mb/s),

VTR room for archiving/library (IBC).

ORTO’98 introduced a codec with se-
rial digital interface that was capable of
carrying serial composite digital sig-
nals on SDH. The codecs, supplied by
Grass Valley, accommodated two times
AES3 channels in addition to one times
serial digital video input. No bit reduc-
tion was used on any channel.

ORTO98 secured a space of approx-
imately 1,800 square meters, with the
IBC as the technical area, to perform
the host broadcaster’s responsibilities.
Installation of ORTO’98 technical fa-
cilities at the IBC started in September
1997 in association with Panasonic.
The technical area included the follow-
ing facilities:

e distribution center;

e transmission center;

e codec room;

¢ VTR room;

e video workshop;

e quality control room;

e seven edit suites;

e RF communications control room;
e viewing/copying room; and

e radio studio.
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As international signals were distrib-
uted to world broadcasters on an ana-
log system, digital and analog facilities
coexisted in the ORTO’98 central fa-
cilities. All video and audio signals
transmitted through contribution net-
works from the Olympic venues were
terminated at the distribution center in

Distribution center inside of IBC.

the IBC before being distributed to the
world broadcasters’ areas. The contri-
bution networks consisted of 15 sports
venues, a venue for the opening and
closing ceremonies, plus main press
center and a venue for the victory cer-
emony, the Olympic village and the
panoramic camera feeds.

Distribution of the signals produced
by ORTO’98 to world broadcasters at

February 1998
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the venues and the IBC were NTSC
composite analog with associated ste-
reosound. Signals wereidentified, equal-
ized and synchronized in the distribu-
tion center. ORTO’98 also handled 73
permanent unilateral circuits from ven-
ues to the broadcast suites at the IBC.

The transmission center served as a
final supervising point of outgoing sig-
nals to be transmitted via terrestrial or
satellite circuits in cooperation with
telecommunications companies.
ORTO’98 handled 51 permanent out-
going circuits from the IBC to overseas
and domestic destinations.

Outgoing signals were transmitted via
telecom KDD’s uplink facilities as fol-
lows: Yamaguchi earth station accessi-
ble to Indian Ocean Region (IOR); Ibar-
aki earth station accessible to Pacific
Ocean Region (POR), PanAmSat and
Intersputnik; and IBC earth station ac-
cessible to IOR, POR and PanAmSat.
In addition, a transoceanic fiber-optic
link at Ninomiya was used.

ORTO’98 was responsible for non-
stop recording of all the international
signals transmitted live from the venues.
In the VIR room, all international TV
signals were recorded in digital format
conforming to SMPTE 259M/272M
standard without any conversion to an-
alog signals.

More than 100 D-3 videotape ma-
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chines were installed at the venues
and at the IBC for recording and
editing purposes. Also, DVCPRO
machines were available at the ven-
ues for insertions.

In order to provide commentators
with the best possible operational envi-
ronment, ORTO’98 introduced a new-
ly developed commentary system that
incorporated advanced digital technol-
ogy. The commentary equipment was
supplied by Aplicaciones Electronicas
Quesar (AEQ), which is headquartered

in Spain.

Transmission of wideband commen-
tary audio from the venues to the IBC
were conducted via digital circuits
equipped with codecs that featured
short delay times. The source coding
technologies were adopted to 7kHz
transmission (G722) and 15kHz trans-
mission (apt-X100).

Graphics

Taking into account the large and
differing audiences that watched the
1998 Winter Games on television,
ORTO’98 designed the graphics for
the international signals to be simple
and viewer friendly. In order to gain
high-speed operations and uniformi-
ty of the international pictures,

New Products & Reviews
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Router technology: Bigger isn’t always better

BY DAVE TEWEL

I n today’s world of rapidly evolving
technology, stations and production
houses need to make careful decisions
when selecting new routers. No longer
can it be assumed that one central
legacy router is the best way to manage
audio and video signals. Sometimes,
bigger is not better.

This concept has been proved be-
yond a doubt in the computer indus-
try. During the past two decades, the
era of the mainframe computer as the
only source of computing power has
passed away. Today, every organiza-
tion has decentralized its computing
into a mix of smaller computer sys-
tems tailored for specific applications.
This distributed processing approach
has great applicability in the broad-
cast industry as well.

Advantages

There are some significant benefits to
distributed routing configurations.
They are compact in size and can be
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located in that new edit bay with only
a limited number of cable runs back to
the legacy router. In addition, these
routers simply don’t require the care
and feeding of the products of old; no
longer do you need a climate-controlled
environment and raised floors.

However, the biggest advantage by
far is the cost savings associated with
buying only the capacity that you need.
When large router configurations are
installed or expanded, an enormous
amount of capacity and costs are added
to the system, while in all probability,
the majority of this new capacity is
simply not needed.

The effective cost of the distributed
routers is much lower because the
crosspoint use is so much higher. The
larger the router, the more crosspoints,
but the fewer of them in use at any
given time. On the other hand, a decen-
tralized design provides for a much
greater utilization level, meaning the
cost per crosspoint will actually be

February 1998

WWW americanradiohistorv com

ORTO’98 installed the “Video Work
Station” developed in cooperation
with FOR-A Company Ltd. in Japan
as a graphics/character generator. The
graphics/character generator system
was linked with data/result/timing
systems at each venue.

The graphics information, such as the
athletes’ names, countries, starting num-
bers and running times, were always
inserted and placed in an exact location
on the screen, giving uniform and sta-
ble images to the viewers.

Takashi Miyamoto is director, IBC Opera-
tions, ORTO’98, Nagano, Japan.

much less in smaller routers. This is
true even though there is a natural
economy of scale realized when build-
ing mainframe routers; if the cross-
points are never used, however, there
is simply no cost savings to be gained
by having them available.

The other similarity to the computer
industry is that every year, routers get
smaller, faster and less expensive. The
lesson here is to buy only what you
need to meet today’s requirements.

The VersaFrame

Telect’s VersaFrame products fit well
into the distributed routing environ-
ment. The VersaFrame is a three-rack
unitchassis and power supply into which
up to 10 modules may be inserted. These
may be scalable router input and output
modules, as well as a number of other
application modules. The routers are
scalable by performance level, as well as
by total configuration size.

The VersaFrame uses a building-block
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approach of either eight-input x eight-
output or 8x16, which provides a gran-
ularity sufficient for inexpensive expan-
sion in cost-affordable increments. It
allows the station to select more closely
the actual router size required, knowing
that expansion can be easily
performed later. With the
VersaFrame, a station no
longer has to buy a router
with enormous headroom,
instead it can buy a router
with the capacity to grow.

Room for growth

Each VersaFrame module
is made of two components:
the electronics portion for
input and crosspointon one
module and the outputon a
second. Eachof these is mat-
ed with an /O card that attaches to the
back of the VersaFrame. This provides
the versatility to configure the router to
fit the customer’s needs. Signal isola-
tion within the module is assured by the
steel plate that backs each module,

canare

separating it from all others. The pow-
er supply, an optional redundant pow-
er supply and all other VersaFrame
modules may be positioned in the Ver-
saFrame for optimal access, particular-
ly for cable routing. Output modules

Telect’s VersaFrame 2000.

include gain adjustment pots for each
output. An optional audio input gain
adjustment module is available when
working with a mix of balanced and
unbalanced sources.
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of maintenance. With Telect’s building-
block strategy, only a limited number
of spare input and output modules are
required to be maintained on site or in
the dealer’s location for quick repair.
This saves cost and storage space.

Telect offers a variety of
video performance levels,
ranging from SOMHz to
150MHz to 400MHz. The
50MHz and 150MHz
products target NTSC, YC
and YUV applications,
while the 150MHz and
400MHz products target
mid- to high-end RGB ap-
plications. With Telect’s
ability to place various per-
formance products in the
same VersaFrame, a user
can specify SOMHz video
routers for managing external sync sig-
nals in combination with a 400MHz
RGB router to reduce cost. Each router
may have its own unique router address
so that controllers to individual routers
may all share the same daisy-chained
cable. A router may be set up to run
component, as well as composite, in
order to accommodate a limited num-
ber of NTSC signals in a predominantly
component environment without requir-
ing a separate router. Each of the scal-
able routers can grow from their base
size up to 72 input x 128 output. This
same set of building blocks can be used
in a number of sizes and applications
within the station, all according to cur-
rent requirements.

Those stations that installed Telect
routers last year have a choice when
expanding to meet this year’s require-
ments. Last year’s 16x16 router that
needs to grow this year to a 32x32
router may be expanded with more of
the SO0MH?z eight-input x eight-output
modules that are currently installed.
However, if users choose to upgrade
with the new 150MHz eight-input x
16-output modules, their total configu-
ration will be less expensive and re-
quire fewer VersaFrame slots, even
though the performance level is greater.
The same holds true for the audio rout-
er counterparts. If the new routers are
backward-compatible with routers al-
ready installed, the justification to grow
in small increments only gets stronger.
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Analog audio and video routing are
only a small part of how the VersaFrame
can be used. In a distributed processing
concept, space typically is at a premium,
whether it’s in the edit bay, the news
room, in the production area or in a
mobile unit. The VersaFrame leads the
industry in configuration flexibility and
packaging density. In addition to scale-
able routers, Telect builds audio and
video DAs, serial digital DAs, serializers
and deserializers, stereo audio amplifi-
ers, color bar/black/sync/tone genera-
tors, router controller modules for small-

Applied Technology

er configurations and 16x16 serial dig-
ital routers.

All of these applications modules may
be positioned in the open slots not
occupied by the routers. The combina-
tion of analog and digital, audio and
video, routing and distribution, con-
version and control provides the ulti-
mate in space conservation.

Looking ahead

Digital transition appears inevitable,
but the future of many stations is still
uncertain. The strategy of distributed

* o
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routing, which uses smaller routers like
the VersaFrame, can be a valuable tool
during this transition phase. As the
migration begins, users can install the
serial digital modules in the same Ver-
saFrame next to their analog counter-
parts. By doing so, they’ll be easing into
the digital world while protecting their
current router investment. [ |

Dave Tewel is the eastern region account man-
ager for Telect, Inc., Liberty Lake, WA. He can
be reached at davet@telect.com.
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Digital video microwave systems for 2GHz applications

BY DR. JOHN B. PAYNE

he FCC’s new rules on HDTV create

new opportunities for TV broad-
casters. Unfortunately, for some sta-
tions, even getting the signal to the trans-
mitter may be a task. In addition, recent
FCC actions reducing the amount of
ENG spectrum have resulted in severe
shortages of new channels for news
operations. Fortunately, there are some
new digital techniques that can bring
solutions to these pressing problems.

Transmission architecture

The modulation and type of micro-
wave radio required to transmit digital
video information is considerably dif-
ferent from that used for analog video
transmission. In a digital system, the
encoder digitizes then compresses the
video and audio signals, then multi-
plexes the compressed bitstream with
the digital data inputs to produce a
digital transport stream. The encoder
output data rate is typically in the range
of 1.5Mb/s to 34Mb/s, depending on
the amount of compression and for-
ward error correction (FEC). The dig-
ital modulator converts this baseband
signal to a 70MHz RF signal.

Typical digital modulation techniques
include QPSK, multiple-level PSK and
QAM, which use a combination of
phase and amplitude to modulate the
70MHz signal. The modulator’s out-
putis upconverted (heterodyned) to the
RF microwave frequency, amplified in
a linear-type RF amplifier and output
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to an antenna or diplexer with other
microwave signals.

At the receiver, the reverse process
takes place. The RF signal is received,
downconverted to 70MHz and demod-
ulated to produce the compressed datas-
tream. The decoder then decompresses
the signal to generate the final video,
audio and data. The receiver, digital
demodulator and decoder functional-
ities are generally combined into a sin-
gle unit called an integrated receiver
decoder (IRD). These units typically
accept either a 70MHz or L-band RF
signal.

The system is easily scaleable to com-
press and transmit multiple channels
on a single carrier. To support multi-
channel transmission, only additional
encoders and a multiplexer are added.
The multiple encoder outputs are com-
bined by a multiplexer that outputs a
digital stream at a rate equal to the sum
of the input datastreams. Thus, if two
encoders output 15Mb/s and 10Mb/s
respectively, then the multiplexer out-
put will be 25Mb/s. The multiplexed
datastream is fed to the digital modula-
tor. In this manner, multiple channels
can be fed on a single carrier, as long as
the multiplexed datastream does not
exceed the maximum data rate of the
system.

NTSC/HDTV dual-channel STL
Figure 1 shows how an NTSC and an
HDTYV transport stream can be simul-
February 1998

WWW americanradiohistorv com

taneously transmitted over a single
microwave link from the studio to the
transmitter. The NTSC composite sig-
nal is digitized and compressed to the
desired output rate, 17Mb/s in this
example. The 17Mb/s compressed
NTSC signal is combined with the
19.39Mb/s HDTV transport stream
to yield a muxed output rate of
36.39Mb/s. Using a QPSK modulator,
the required transmission bandwidth is
approximately 22MHz. Using 16-
QAM, the bandwidth is further re-
duced to 11MHz.

At the receiver, the signal is demodu-
lated and applied to two decoders. The
NTSC decoder decompresses and out-
puts the composite video and audio
signal to be applied to the NTSC trans-
mitter. The other decoder demultiplex-
es and passes through the HDTV trans-
port stream to the HDTV transmitter.
NUCOMM offers a complete turnkey
system for this application that is avail-
able now.

DIGALOG — digital and analog
microwave system

To meet broadcasters immediate need
for continued transmission of analog
signals, but to also be ready for the
transition to digital, NUCOMM has
developed the DIGALOG FT6/FR6
radio system for STL applications (and
the DIGALOG MMPTé6 for ENG ap-
plications). The DIGALOG radio is
highly configurable and can operate in
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either analog or digital mode. Depend-
ing on the existing system configura-
tion, optional analog and digital mod-
ulators can be added to the 2RU unit. If
the input is already a 70/140MHz mod-
ulated IF signal, the IF signal can be
directly upconverted and amplified for
transmission. Using a single switch lo-
cated inside the front panel, the power
amplifier can either operate in analog
mode for maximum power output or in
digital mode for linear power output.
The corresponding receiver is the DI-
GALOG FRé6 analog/digital microwave
receiver. Two IF bandwidths, 30MHz
and 45MHz, are provided in the IF
amplifier. The 30MHz bandwidth fil-
ter can be used for analog or low data
rate digital operation. The 45MHz
bandwidth filter is switched in for data
rates of 45Mb/s or higher.

Data rate vs. bandwidth

The equation defines the bandwidth
required to transmit an encoded bit-
stream at a given data rate. The trans-

mission bandwidth is a function of input
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data rate (Za), modulation coding (M),
FEC and spectrum shape factor (a).

Bandwidth (MHz) = (1+a) 3, Za Mb/s
FEC * M

where 37Za = sum of data rates from
one or multiple encoders {Mb/s)
FEC = forward error correction
= VC * RS; if no FEC is used,
then FEC=1
VC = Viterbi coding: typical
1/2, 2/3, 5/6, 3/4, 7/8
RS = Reed-Solomon: typical
188/204, 192/208
M = coding level of the
modulator
a = spectral shaping factor

Table 1 shows the spectrum efficiency
in bits/herz and carrier-to-noise level
(C/N) for various modulation tech-
niques. As M increases, the required
transmission bandwidth for a given data
rate decreases proportional to bits/hertz
{assuming FEC=1) and the required re-
ceive C/N level must increase for a given
bit error rate (BER). This is the trade-off
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for better transmission efficiency.

The most robust and common form
of digital modulation is QPSK, which
has a spectrum efficiency of 1.66 bits

_per hertz. In cases where more band-

width reduction may be required, high-
er-order modulation, such as 16-QAM
or 64-QAM, provides a spectrum effi-
ciency of 3.33 bits/hertz or five bits/
hertz, respectively. However, as the cod-
ing number increases, the modulation
is less robust and becomes susceptible
to RF interference and multipath ef-
fects. Also, system gain decreases sub-
stantially because of lower available
output power and the requirement for
higher receive carrier levels increases
for a given bit error rate.

In an STL link where signal levels
tend to be high and the transmission
link reliable, the higher forms of mod-
ulation can usually be justified. How-
ever, in ENG links where multipath

Type of M | BitsHerlz C/N
| Modulation M f{1+a) {dB)
I Pk i B33 10
| OPSK 2 b s 10
| 8-PSK a | 250 14
| 16-12AM 4 3.33 : i
[ B4-UAM |6 | 500 | 23 @
| 25E-NAM 8 | B.66 2B
Notes: 1-Normalized C/N corresponds to a
BER of 1X10%.

2-Assumes No FEC and a = .20

Table 1. Types of modulation.

and weak signals are the norm, a ro-
bust modulation such as QPSK is need-
ed. To fit the digital video data rate
within the allocated bandwidth, the
encoder data rate and FEC need to be
adjusted according to the type of mod-
ulation technique used. Reducing the
data rate with current encoders has
little effect on the picture quality. There-
fore, it becomes a judgment call on the
part of the ENG management to assess
the picture quality for given bandwidths.
There may be no other option if the
2GHz allocated bandwidths are fur-
ther reduced by the FCC.

Analog vs. digital performance

The analog link and a comparable
digital link for those system configura-
tions discussed earlier show a video
signal-to-noise (S/N) ratio of 70dB for
high receiver input signal levels. As the
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signal level drops, the video S/N be-
comes linearly proportional to the in-
put signal level. When the receiver
threshold is reached (typically -85dBm
at 7GHz in current video receivers), the
video S/N drops much more rapidly
than the receiver input signal level. In a
typical analog system, threshold is de-
fined when the video S/N reaches 37dB.
At a receive level of about -82dBm, the
audio channels become noisy and un-
usable.

The digital link shows a lower S/N
than the analog link for strong receive
signal levels. This lower S/N is due to
the limitations of the digitizer in the
encoder. Typically, a 10-bit digitizer
gives a S/N of about 60dB. The advan-
tage of the digital system is that even as
the input signal level is reduced, the
video S/N remains constant at 60dB.
This S/N is maintained until the error
correction capabilities are exceeded, at
which point the transmission fails. This
failure point for a QPSK system is
generally at or below the analog thresh-
old point and depends primarily on the
amount of error correction and the
type of modulation used.

A 45Mb/s QPSK digital signal with
error correction was passed through
the NUCOMM 7GHz FT6/FR6 DI-
GALOG transmitter and receiver. The
digital threshold for QPSK (-89dBm)
was 4dB lower than the systems analog
threshold (-85dBm). Using 16-QAM,
the digital threshold (-82dBm) was high-
er than the analog threshold by 4dB.
This 7dB threshold increase using 16-
QAM instead of QPSK essentially en-
ables the transmission of twice the data
within the same bandwidth.

Field tests at 2GHz

When the subject of digital video be-
ing applied to 2GHz ENG microwave
systems is suggested, oftentimes the
response is that digital video will never
work for ENG. Operators are typically
faced with non-engineered paths where
shots are made using multiple bounces
in high multipath environments. We
recently completed field testing of our
2GHz ENG digital video microwave
system in New York City. This city was
chosen because it represents one of the
most severe and challenging environ-
ments for ENG operation.
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Figure 1. Video S/N vs. receiver signal level for analog and digital ENG/STL systems.

For this test, the analog transmitter
was a NURAD 10W model PT1 that
was padded down for an output of 3W.
The digital transmitter was a NU-
COMM DIGALOG FTé. Its power
output was 1.5W. The antenna was
connected directly to the transmitters
through 50 feet of Andrew half-inch
flexible coax and had a measured loss
of 3dB. The antenna was a NURAD
silhouetta antenna mounted on a pan
and tilt. To ensure stress testing the
digital encoder, a difficult 2.5-minute
video clip of a pre-recorded hockey
game on Betacam SP was used as source
material because it included fast cam-
era panning, fast action, high color
contrast and saturated colors.

At the Empire State Building, the out-
put from a steerable Super Quad anten-
na was divided to feed the NURAD
analog receiver and the NUCOMM
DIGALOG FRé6 digital receiver simul-
taneously. The 70MHz output from the
digital receiver was upconverted to L-
band for input into the IRD decoder.
Each of the composite outputs from the
analog and digital receive systems was
transmitted back to the studio over an
analog fiber link where the outputs
were recorded on Betacam SP tape.
Both transmitters operated on the same
2GHz channel.

The first three case tests compared
the audio and video quality of the 2GHz
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analog FM signal with the quality of
the digital MPEG-2 compressed and
QPSK modulated signal under the fol-
lowing three environments:

1. direct line-of-sight transmission;

2. moderate multipath transmission;
and

3. extreme multipath transmission.

The ENG truck was located at E. 90th
St. and S5th Ave., and the receive site
was the Empire State Building. The
procedure for setting up each test was
to first establish the analog shot geom-
etry and picture quality. The resultant
analog video picture was recorded for
2.5 minutes. Then, without moving the
antennas, the digital transmitter was
connected and the test repeated. Each
digital case tested data rates ranging
from 9Mb/s to 15Mb/s and two FEC
rates of 3/4 and 7/8.

The first test was a line-of-sight shot
to make sure that the system was work-
ing properly. Analog and digital trans-
missions produced overall good pic-
tures for each configuration. Although
the analog signal was strong, there
were still some multipath and ghosting
artifacts. The digital picture showed no
sign of multipath or ghosting.

The second case, moderate multipath
transmission, is representative of typi-
cal ENG operating conditions in major
urban cities. The ENG truck was in the
same location as in the first case, but
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the antenna was moved to 45°off true
North so that at least one bounce was
introduced in the path. The received
signal measure was lower than the first
case, but still quite strong. The result-
ing analog signal showed noticeable
ghosting artifacts and col-
or shifting. The quality of
this analog signal was con-
sidered a borderline usable
picture for broadcasting.
The digital signal, on the
other hand, had no prob-
lem locking up and per-
formed perfectly with no
ghost or indication of mul-
tipath in the picture.

The third case tested ex-
treme multipath interfer-
ence comprised of multi-
ple reflections and scattering from build-
ings and possibly even moving vehi-
cles. Here, the ENG truck antenna was
aimed toward the west side of Central
Park. The resulting transmitted analog

signal was severely degraded to the
point where it was not usable and was
so bad that a frame synchronizer had to
be used to receive the picture. The
analog video had significant ghosting
artifactsand the audio had severe break-

The results of these tests clearly
showed that digital ENG video
transmitted in the 2GHz band

consistently produced a picture equal
to and, in most cases, superior to the
analog transmission system.

up. The studio reported that the picture
quality was too poor to broadcast.
When the digital signal used an FEC of
3/4, the IRD decoder had no problem
locking on the signal and it produced a
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perfect picture.

In the presence of extreme multipath,
a 7/8 FEC was not enough and the
resulting errors can be observed by oc-
casional slow-picture motion, checker-
boarding and drop outs. As predicted,
an FEC rate of at least 3/4
was required to adequate-
ly recover from random
errors induced by multi-
path interference, and in
our tests, an FEC rate of 3/
4 seemed sufficient to re-
cover from most errors.
This test shows the impor-
tance of forward error cor-
rection.

The results of these tests
surprised all concerned
and clearly showed that
digital ENG video transmitted in the
2GHz band consistently produced a
picture equal to and, in most cases,
superior to the analog transmission
system,

Applying digital video compression,
QPSK modulation and forward error
correction for STL and ENG systems
can conserve frequency spectrum and
yield superior quality and performance
equal to and better than analog systems
under fading and multipath types of
environments. Although QPSK worked
well for the STL and ENG tests, there
are other digital modulation techniques
available that can be used for these
applications. For STL, higher-order
modulation than QPSK can be applied
because their transmission links are
fixed and tend to be reliable.

The tests were performed without the
use of adaptive equalization in the dig-
ital demodulators. Equalization was
purposely not used so as to measure the
uncorrected multipath effects on such a
system. The use of adaptive equaliza-
tion can only further improve the per-
formance of digital video systems. M

Dr. John B. Payne is president of NUCOMM,
Inc., Hackettstown, NJ.
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well as studio recording equipment and person-
nel. [ would also like to thank the WEGENER
Corporation/COMSAT Labs, which supplied
the encoder and IRD equipment.
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Adjacent-channel DTV/NTSC transmitters using Diacrodes

BY TIMOTHY P. HULICK, PH.D.

he FCC’s new TV broadcast chan-

nelallocationshaveresulted in many
TV stations being assigneda DTV chan-
nel adjacent to their NTSC allocation.
In the case where the DTV channel is
adjacent and below the NTSC channel
(n-1), little guard band is present to
design and build a channel-combining
filter system enabling the user to pipe
both signals to a common antenna. A
second transmitter, a DTV transmitter,
is still needed, however. For the n+1
case, the solution isn’t simple. There is
virtually no guard band between the
channels, rendering the filter combiner
solution impractical. Even where a fil-
ter combiner is to be used, in this case,
the visual and DTV signals enter the
combining filter, then go through a
notch diplexer where they are com-

bined with the aural signal. This means
three transmitters are needed: visual,
aural and DTV. Acrodyne has devel-
oped an alternative

approach called ad-
jacent channel technology (ACT).
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Common NTSC/DTV amplification

The answer to both situations may lie
in using a common high-power ampli-

fier for the NTSC and DTV signals.
If this can be successfully accom-
plished, a combiner will not be need-
ed. However, this approach does
require a linear amplifier and one
that is capable of sufficient peak
envelope power.

Common amplification of the en-
tire NTSC signal became popular in
the mid-1980s when UHF tetrodes
were developed for higher power
and the klystrode/IOT devices were
introduced. The tetrode and its de-
rivative, the Diacrode, along with
the IOT, are the UHF choices today

because all three offer sufficiently linear
performance for amplifying the com-
bined visual and aural signals. Properly
designed intermodulation and cross-
modulation correction circuits are used
to prevent any one carrier from contam-
inating the other.

The specificcircuitand technique used
is tube-type dependent. If common
amplification of the visual and aural
signals is possible, what happens when
a DTV signal is added to the mix?
Surprisingly, it isn’t all bad. This tech-
nique is only an extension of methods
already used.

Only the tetrode and Diacrode cavi-
ties can be tuned wide enough to ac-
commodate side-by-side channels, how-
ever. More than 12MHz of flat band-
width is needed to allow both channels
to be included. The TH-680 Diacrode
cavity can be tuned for a 1dB band-
width of 14.6 MHz, putting the tuning
bandpass sufficiently far enough away
from the channel edges so that group
delay is not a problem. Flatness is with-
in 1dB across both channels. Input re-
turn loss is sufficiently low so that the
driver sees an adequately matched load.

The amplifying device type must have
sufficient bandwidth and be able to
provide the desired power. The TH-
680 Diacrode is capable of at least
104kW of unsaturated peak envelope
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NTSC SIDE
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Figure 1. A simplified ACT system block
diagram. By keeping the NTSC signal sepa-
rate from the DTV signal until they are
power combined, near-perfect clean drive
is obtained.

COMMON
HPA

DTV SIDE

power, giving it a rating of 60kW peak
of sync along with simultaneous provi-
sion of 6kW of aural power.

The actual output power levels de-
rived may be doubled, tripled or
quadrupled according to need by using
two, three or four Diacrodes. A single
TH-563 tetrode offers half the power
with a PEP limitation of
52kW.

TRACE C:

1.4

Performance
considerations |

Peak envelope power W M
limits and tuning band- |
width are not the only 1
considerations in select- 000

Real

Figure 1 illustrates the block diagram
of the approach taken by Acrodyne to
provide near perfect drive. The NTSC
driver and all of its lower-level stages
back to the modulator and video pro-
cessor are kept separate from the DTV
side. Likewise, the DTV side is kept
separate from the NTSC signal. They
are brought together only at the driver
outputs through a 3dB coupler or hy-
brid combiner. Although half of the
drive power is lost to the combiner
reject load, this is a small price to pay
for the resulting signal integrity. System
details, such as input filters, circulators
and correction circuits, are not shown
for clarity.

Using a TH-680 or TH-563 tetrode in
common amplification has the follow-
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ing a high-power ampli- ‘
fying device or method. o
Other considerations
also include:

e linear distortion;

¢ non-linear distortion;
and
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ing advantages for the n+1 situation:
e [t is not necessary to use a channel
combiner, nor is it necessary to have a
separate aural transmitter.

e Split drivers allow for generating the
cleanest possible drive for the HPA.

* Asingle transmission line and anten-
na may be used for both broadcast
channels.

* At a future date, the NTSC side may
be turned off and its driver used to
work with the DTV side to come to full
DTV power.

Using a common amplification Diac-
rode or tetrode approach to solve the
n+1 problem has these following disad-
vantages:

o If the HPA fails, the power output of
both signals is reduced to the drive level
in HPA bypass mode.

* The tube is not perfect
and some additional in-
termodulation distortion
products are introduced
because of the presence
of the added DTV signal.
With a clean drive, it all
happens in the tube, but
these products are quite
low in power and easily
dealt with.

EQ
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EQ Test results
The following data rep-
resents test results ac-

111 01 10100001

¢ how to make the driver
clean.

Of all of the types of
distortionin all TV trans-
mitters, regardless of

Start: -15 sym
Figure 2. Withthe NTSC side off,the DTV results outofthe HPA are shown.
Eye openingis good with an EVM of 3.03%. SNR is 29.861dB. Poweroutput
is 2.5kW average.

Stop: 15 sym

quiredasof Nov.21,1997.
Although not every idea
has been exploited to date,
the results indicate that
the common amplifica-
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from these tubes is about
-49dB with a 10% aural
signal.
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Figure 3. The NTSC side is turned on and brought to 25kW peak of sync
with 2.5% aural power. DTV power remains at 2.5kW. Only slight
degradation is seen inthe EVM and SNR. The eyes are still widely open.
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Non-linear correction
software is not available
as of yet.
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Figure 4. A spectral plot of the DTV signal with full NTSC
(25kW) and 2.5% aural power is presented. Linear correc-
tion at the DTV modulator is on. The NTSC aural carrier
is seentothe leftofthe DTV pilot with the color subcarrier

at the extreme left.

* An HP-89441A vector modulation
analyzer with adaptive equalizer.

Figure 2 represents the data as dis-
played on an HP-89441A for the driver
output with the NTSC driver off. The
important measurements to watch
throughout this discussion are the error
vector magnitude (EVM) and the signal-
to-noise ratio (SNR), shown in the box
at the lower right part of the display.

The EVM is a measure of all that is
wrong with the transmitter because it
indicates the relative magnitude of the
vector at the tip of the desired one
pushing it away from its intended posi-
tion. The smaller this measurement,
the less distortion of the DTV signal.
Although SNR will be obvious to the
reader, it’s important because tests have
shown that this number must be great-
er than 15dB at the receiving point for
the signal to be decoded.

The eye opening is a qualitative mea-
surement and it is shown that
the eyes are widely open. The
plot at the upper left shows the o
symbols lying generally on the
eight I or in-phase levels. Depar-  towss
ture from these levels is due to
the error vector. Closing of the
eyes is also a function of the
EVM. It must be mentioned that
the measured EVM and SNR
for the modulator alone with
the FIR correction off is 2.01%

10
98

-34 962 dBm

TRACE A Ch1 Spectrum
A Marker

slightly to 4.55%, while
the SNR has decreased to
26.408dB. Eyes are still
widely open.

The presence of the
NTSC signal, even
though the aural power
is low, has only minimal-
ly affected the DTV sig-
nal. Tt must be remem-
bered that for all of these
tests, the FIR filter linear
correction coefficients
are determined by the HP-
89441A and fed to the
DTV modulator. Linear
correction is on.

A spectral plot of the setup condition
for Figure 3 is shown in Figure 4. The
DTV pilot carrier is shown at the left
edge of the upper channel, while the
aural carrier is seen just below the
pilot. At the extreme left is the NTSC
color subcarrier. Closest to the DTV
signal is the aural carrier. The high side
band edge is awaiting a band edge filter
from the vendor.

These results show the out-of-band
performance of the Diacrode, without
help. The flatness of the DTV spectrum
shows the linear correction circuits of
the DTV modulator at work. The cav-
ity bandpass response has an upward
tilt of 1dB toward the right side of the
DTV channel. This is corrected by the
linear correction of the FIR filter in the
DTV modulator. The result is the flat
DTV spectrum displayed.

A full two-channel spectral display is

Span 10 MHz

548 250 000 Hz 17 739 dBm

10 power -17 094 dBm

aBm

and 33.1dB, respectively.
Figure 3 shows the same re-
sults when the NTSC signal is
on at 25kW peak of sync power
with 2.5% aural power. DTV
power remains at 2.5kW aver-
age. The EVM has increased
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Center 554 MHz

Figure 5. The spectral content of the two side-by-
side channels with 25kW peak of sync power and
5% aural power on Channel 27 and 2.5kW of DTV
power on Channel 28 is shown. The -4.5MHz and -
3.58MHz components are easily taken care of with
a conventional bandpass filter, while the upper
DTV edge is fixed with a mask corrector circuit.

Span 20 MHz
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Vega's EMP Series - specifically designed to meet the
challenges of the year 2000 and the coming century.

For more information on the EMP Series, see your Vega
dealer or call us at 1-800-877-1771.

AT Vega Wireless Technology,
%‘:‘

SERIES

d wi f the 1996 . .
Ud  Ermy fo Piorwening SYNTHESIZED UNF WIRELESS - VEGA
Py Achievement in the 9900 East Baldwin Place
Development of Wireless "MAKING HISTORY BY DEFINING THE FUTURE. El Monte, CA 91731
Microphone Technology (800) 877-1771
for Broadcast. Circle (53) on Free Info Card (626) 442-0782
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shown in Figure 5, with the 25kW
NTSC channel on 27 and the 2.5kW
DTV signal on Channel 28. The -4.5
and -3.58 IMD components may be
removed by a conventional bandpass
filter, while the upper DTV channel edge
will be suppressed by a mask corrector.
Notice the close proximity of the DTV
pilot and the aural carrier only 25kHz
below the upper channel edge.

T

Color my world

BY GARY FREEDLINE

ntil recently, only extremely expen-
U sive ($4,000 and up) component
color correctors existed. For broadcast
stations purchasing $70,000 BVW Be-
tacam SP machines, these expensive
add-on color correctors were already
part of the budget. The introduction of

It %

Span 20 MHz

Figure. 6. The out-of-band intermodulation com-
ponents at +9MHz and +8.08MHz, which lie under
the DTV signal are responsible for the degrading
EVM as aural power is increased. They are 31dB
below the average power of the DTV signal.

Figure 6 shows the spectral
output of the Diacrode operat-
ing at 25kW peak of sync with
the DTV driver turned off. The
+9 and +8.08MHz out-of-band
intermodulation components,
which lie underneath the DTV
signal, are responsible for the
decreasing EVM with increased
aural power. The peaks of the
+9MHz component is only
31dB below the average power
of the DTV signal. These out-
of-band components are easily
taken care of with an anti-inter-
modulation component adjust-
ed for best cancellation. The cancella-
tion circuit under development is a
modification of the +/-920kHz cancel-
lation circuit in extensive field applica-
tion. It will allow the EVM and SNR
values to return to 3+% and 29+dB,
respectively.

Conclusions and further work
This work shows common amplifica-

e 8 & & 8 o 8 8 & 8 ° 8 & & 5 e 8 o @

ever, by running component, hue con-
trol was lost.

If the picture was green, it stayed green.
If it was too red, it remained red. It was
uncertain how hues could be adjusted
when normal hue controls or subcarrier
phasing controls wouldn’t do the trick.

A component color corrector
= was needed between the Beta-
: cam SP decks and a switcher.
©  Unlike composite devices,
8 where the chroma signals are
U recorded together, component

scisciissene

tion of an NTSC and DTV signal at
meaningful broadcast power levels may
be accomplished using a TH-680 Dia-
crode for adjacent n+1 or n-1 situa-
tions. The secret is in knowing the PEP
limits of the tube and the ability to tune
a Diacrode (or tetrode) cavity wide
enough to accommodate both signals.

This means that when station engi-
neers are searching for RF solutions to
an n+1 or n-1 configuration, the com-
mon amplification method presented
should be considered. It is the only
viable solution unless you have unlim-
ited tower space and site resources. If
common amplification works for com-
bining aural and visual, why shouldn’t
itwork for combining NTSC with DTV?
The answer is that it does. |

Dr. Timothy P. Hulick, Ph.D., is vice president
of engineering, Acrodyne Industries, Blue Bell,
PA. For more information on ACT, contact the
company’s web site at www.acrodyne.com or
circle reader service number 180.
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independently. There is no easy, one-
knob control to adjust the hue or subcar-
rier phasing. A device that controls the
Y, R-Y and B-Y levels independently is
called a component color corrector.
Color correctors can cost approxi-
mately half as much as a UVW 1600
machine. However, we could not jus-
tify spending thousands of dollars just
to correct colors. At NAB 97, we
discovered that Kramer Electronics
was shipping a low-cost component
color corrector, the 3001 component
video processor.
It has a Y in-
put, R-Y input
and B-Y input,
with individual

N TS M A W N S AT

the PVW and UVW series of Betacam
SP decks and camcorders allowed bud-
get-restrained production companies
to enter the Betacam SP market. How-
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devices record and playback in a three-
wire configuration. The Y (luminance),
R-Y (red minus luminance) and the B-Y
(blue minus luminance) are all recorded

February 1998
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unprocessed
looping for each.
The outputs are well-designed and in-
corporate a distribution center accom-
modating three independent outputs
per color channel. In addition, the front



Pinnacle Systems Introduces

; LIGHTNING"
Image Storage for News and Sports

LIGHTNING FAST INCREDIBLY EASY IMAGE MANAGEMENT

The Lightning Video Image Storage System recalls and plays Use our picture-based database to view over 100 thumbnail
images in less than 1/2 second. And you can add our ShotBox images at a time, or search by number, date, title, user, sub-
for your most demanding on-air applications. ject, and other fields. And you can drag-and-drop any image
BUILT-IN 3D DVE directly from the picture database into preview or on air.
Our unique built-in DVE lets you instantly size and rotate an SEE FOR YOURSELF

image, add borders, a drop shadow, and 3D perspective. Call Pinnacle Systems today for a Lightning brochure. Better

OPEN NETWORKING yet, if you have a PC with Windows® 95 or a Power
) Macintosh®, with a CD drive,
ask for the Lightning CD-ROM.

TIFE, BMP and JPEG formats in order to import and export o d : == Tt will show you everything thats

Lightning lets you browse and move images on 4/ your net-

work drives. You can even convert images to and from TGA,

images to and from graphic design and paint programs. : in the brochure, and more.

Call 1-800-4PINNACLE ext. 91 for a Brochure or CD-ROM.

PINNACLE

S YSTEMS

Pinnacle Systems, Inc. » 280 N. Bernardo Avenue * Mountain View, CA 94043
Phone: 415-526-1600 * Fax: 415-526-1601 » Fax Back: 415-237-1973 » BBS: 408-933-8630 * Web Site: http://www.pinnaclesys.com
Europe: 44-1895-442003 « Latin America & Caribbean: 954-349-6745 » Asia Pacific: 65-3243207 » N. E. Asia: 81-3-3221-9710

© 1997 Pinnacle Systems ™Lightning is a trademark of Pinnacle Systems. inc. ®Windows is a registered trademark of M ft Corp - and A his a d k of Apple Computer, Inc.
Circle (63) on Free Info Card
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panel has a variety of controls for pro-
cessing independent signals, while all
the inputs and outputs are in the rear of
the unit. All of these features come in a
unit that is only one rack space in
height.

Although the documentation is sparse,
the device is simple to use. There are
gain and black level controls for the B-Y,
R-Y and Y channels independently

The Y channel has an additional con-
trast and definition control. There’s a
front-panel splitter control that performs
split screening, which allows compari-
son of the original picture to the pro-
cessed signal. Once in the process mode,
signal phase can be adjusted.

The R-Y and B-Y signals can also be
adjusted via gain control and black

In Transition

level controls, maintaining level ratios.
The Y signal can be adjusted to the
correct IRE level. Another useful Y
signal item is the definition control. In
the middle position, the picture is pro-
cessed normally. A counterclockwise
rotation of this control allows the im-
age to become soft or defocused and a
clockwise rotation sharpens the image.
Even though there was noise associated
with sharpness control, it didn’t nega-
tively affect any products.

To create an image that looks like it
was shot on film, adjust the contrast and
definition controls. The definition con-
trol can sharpen a soft-focus camera
shot and closely match the look of mul-
tiple cameras. An ideal situation for
Kramer’s 3001 component video pro-

Wireless microphones

here’s no doubt about it, audio

equipment used for studio and field
production is getting lighter and more
compact. This advancement in equip-
ment portability without sacrificing
audio quality has created a steady ac-
ceptance of wireless microphones.

Wireless systems were fraught with
complexity, dropouts and noise. For
years, the complaint about wireless
mic systems was interference, or un-
wanted signal reception caused by poor
receiver selectivity or intermodulation
distortion.

Manufacturer’s have, for the most part,
solved these problems. The solution was
to move up in frequency. Higher radio
frequencies mean shorter wavelengths,
which mean smaller components and
better filtering. Another solution was
the development of diversity receiving
circuits to address signal dropout.

Replacing an old system or adding a
system where one didn’t exist should be
approached carefully. If you are adding
a system in an area already congested
with RF signals, check with the local
frequency coordinator to determine
which frequencies are available. When
buying a system determine whether
you need a hidden system or want to
plug in a transmitter to a microphone.
A hidden system usually relies on a
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lavaliere, in-the-ear or headset micro-
phone and a bodypack transmitter.
Receivers can be mounted in racks, on
cameras or set on desks, depending on
the length of use.

Diversity reception is one area that
needs a lot of consideration. There isn’t
enough space to cover this area, howev-
er, refer to the following back issues for
a discussion of diversity and wireless
microphones:

Special features

Anden:

cessor is In a non-linear environment.
By placing the 3001 between the source
machine and the non-linear input, color
correction can be done in real-time,
before it is recorded on the hard drive.

This saves countless hours of color
correction from software filters that
need to be applied and rendered, espe-
cially when applying other effects to
the clip. The 3001 can also be used to
apply special-effect color filters and to
detail clips in real-time before digitiz-
ing, thus cutting color-filter rendering
time completely out of the non-linear
process. The picture quality was clear
with minimal signal loss in either the
processed or unprocessed modes. M

Gary Freedline is a director and editor at Vir-
tual Studios in North Miami.

“Unraveling the Mysteries of Wireless
Mic Operation,” 7/97; “Understanding
Wireless Microphones,” 10/96; “Wire-
less Microphones in the Studio,” 5/95;
“Solving Wireless Microphone Interfer-
ence Problems,” 9/94; “Using Wireless
Microphones,” and “Diversity Recep-
tion for Wireless Microphones,” 1/93.

See summarized details of microphone
features in Table 1 on page 138.

Budin distortion of less than 0.1 %815k davigtion; dynamic range of batier than 100dB; an operating ranga

of 100m undsar idaal conditions
Sennheiser:

Fraquency rangs of 450-360MHz; swilching bandwidth of 24 MHz; Hilyn Plus noise reduction system

Shure;

797 fully selecizble, user-programmable frequencies: ug to 20 systems can be used simultaneoushy; all

Shure UHF comgonents are mtarchangeahia
Vega:

Microprocessor-controlled: 100 channgl synthess; controfled by embedded microgrocessor

Telex:
Tone squelch

Systems Wireless:

LIDAZ00B fastures PG control for sefecting frequencies, monitoring systam operation and performing
spactrum analysis; can operate any one of 266 avaitable frequencies; systems oparate in UHF band 470-608

and &14-B06
AKG Acoustics:

Multiple frequancy bands available; simuftaneous aperation of up to 11 frequencies in WMSED; 16 in
WISIO0: and 40 in WISE00:A00; in WMSBD0:900 two receiver sections prowide true raceiver diversity

Lectrosonic:

Lser-adjestabla low-trequency roll-off; dual-band compandor; fit microphones with XLR jacks

COMTEK:

Switchatle EQ circuit; duai-iracking presaiactor front and, helical resonator for front-end RF salectiity

. - B TE = ——
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Make the Switch

More 16 X 16 Solutions

The MAV 1616 series switchers provide:

Extron introduces the new MAV 1616 series
matrix switchers. There are three switchers in this
series: the MAV 1616 (matrix for audio and video);
the MCV 1616 (matrix for composite video only);
and the MSA 1616 (matrix for stereo audio only).
Each of these models is capable of switching up to
sixteen independent video and/or stereo audio

sources to sixteen independent outputs.

All of the high performance features come standard.
The MAV 1616s not only fit your large-scale matrix
switching needs, they fit your budget: MAV 1616
$5,850; MSA 1616 $3,250; MCV 1616 $2,750.

16 x 16 configurations
80 MHz (-3 dB) video bandwidth, fully loaded

Audio gain/attenuation settings for each input from

the front panel (MSA 1616, MAV 1616)

Stereo audio is standard and included in one

2U high enclosure (MSA 1616, MAV 1616)

16 memory presets

Simple Instruction Set™ with basic ASCIT
commands for RS-232/422 controls

Vertical interval switching
QuickSwitch Front Panel Control™
Internal 100-240 volt, 50/60 Hz power supply

Windows® based control program software

Extron Electronics

800.633.9876

Circle (64) on Free Info Card See us at NAB Booth #M7219

4\"‘A',"“ EXTRON ELECTRONICS/RGB SYSTEMS, INC. EXTRON ELECTRONICS, EUROPE EXTRON ELECTRONICS, ASIA EXTRON ELECTRONIC INFORMATION
& 9 1230 South Lewis Street, Anaheim, CA 92805 Beeldschermweg 6C, 3821 AH Amersfoort 41B Kreta Ayer Road, Singapore 089003 EXTRONWEB™: www.extron.com
.b)" 800.633.9876 714.491.1500 FAX 714.491.1517 +31.33.453.4040 FAX +31.33.453.4050 +63.226.0015 FAX +65.226.0019 EXTRONFAX™: 714.491.0192
oo’ USA. The Netherlands Singapore 24-hour access—worldwide!
T

www.americanradiohistorv.com .



COMPANY OPERATING CASE TYPE OF TRANSMITTER FREQUENCY RS #
BAND TYPE DIVERSITY ouTPUT POWER CONTROL
Azden (516-328-7500)
411 systems UHF = true diversity 10-15mW PLL controlled 290
Sennheiser (860-434-9190)
EM1046 UHF multichannel true diversity = PLL controlled 291
receiver
EM3032 UHF 2-channel true diversity e PLL controlled 292
EK4015 UHF miniature true diversity - PLL controlled/ 293
receiver 32 switchable fregs.
SKM 3072-u UHF hand-held - 50mw PLL controlied 294
SKM 5000 UHF/VHF hand-held - 50mwW PLL controlled 295
5K50 UHF/VHF bodypack - 50mwW PLL controlled/ 296
transmitter 16-channels
SK250 UHF bodypack, E 250mwW PLL controlled/ 297
transmitter 16 channels
SHURE (708-866-2200)
U145/83 - 98 UHF bodypack - - - 298
U145/16 UHF bodypack - - - 299
U14S58/87 UHF hand-held : - - 300
U14S/beta58/87 UHF hand-held = - = 301
Vega (800-877-1771)
R-672 UHF studio receiver true diversity = synthesized 302
T-772 UHF bodypack = 50mwW synthesized 303
T-690 family UHF hand-held = 50mwW synthesized 304
U2020 family UHF receiver, true diversity 40-50mW synthesized 305
bodypack, hand-helds
Telex (612-884-4051)
ENG-500/ UHF portable posi-phase 50mwW 2 channel 306
ut-500 receiver & plug-in transmitter crystal 307
USR-100L UHF lapel system posi-phase 10/1 select. 100 channels 308
USR-100H UHF hand-held system posi-phase 10/1 select. 100 channels 309
Systems Wireless (703-471-7887)
UDR2008B UHF receiver true diversity = = 310
uT200 UHF hand-held < - - 311
UM2008B UHF bodypack - - = 312
UH200 UHF plug-in transmitter - = = 313
UCR200D UHF compact receiver - E - 314
AKG Acoustics (615-360-0499)
WMS60 VHF hand-held, bodypack antenna diversity 10mwW freq. agile 315
WMS300 UHF hand-held, bodypack true diversity 10mW freq. agile 316
WMS800/900 UHF metal construction, true diversity 10mwW freq. agile 317
hand-held, bodypack
Lectrosonics, Inc. (800-821-1121)
UM200B/250b UHF beltpack - 100/250mW synthesized 318
256 fregs.
UGR200D UHF machined antenna = synthesized 319
phase/switching 256 freqs.
UH200 UHF plug-in - 100mW synthesized 320
256 fregs.
UM1958 UHF beltpack - 70mW crystal 321
UH195 UHF plug-in - 70mwW crystal, wide 322
deviation
UCR195D/195 UHF machined antenna phase/ - crystal 323
single antenna design
UM190B UHF beltpack - 70mwW crystal 324
UH190 UHF plug-in = 70mwW crystal, 325
narrowband
UCR190 UHF machined single antenna - crystal, 326
design narrowband
COMTEK (800-496-3463)
BST-25 VHF metal - 50mW crystal 327
M-72 VHF bodypack - 50mwW crystal 328
PR-25 VHF bodypack = = syn. agile, 329
crystal
MRC-82C VHF camera-mount = e crystal 330
MR-182 VHF base type & 50mwW crystal 3N
M-182 VHF hand-held - 50mwW crystal 332
Beyerdynamic (516-293-3200)
V200/300 VHF bodypack, hand-held true diversity 50mwW freq. agile 333
U400/500/600 UHF bodypack, hand-held true diversity 50mwW freq. agile 334

Table 1. Summarized details of microphone features — (-) indicates missing information or that the category is not applicable. To receive
more information, use the Reader Service Numbers shown in column 7. ]
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DY-700 Cancoraer
under $12,0M0
{with viewfiader
and 13:1 lers)

Circle (65) on Free Info Card

WWW.americanradiohistorv.com

DIGITAL-S
Acquisition

To get the most out of
today’s digital editing
systems, you need to begin
with the best raw footage
possible. And that means
shooting in 4:2:2. With
DIGITAL-S, you get 4:2:2
color sampling with
perceptually lossless com-
pression. This produces an
image that remains free of
annoying artifacts that
could build up through
various steps in post
production and digital
distribution.

DIGITAL-S also offers
superior chroma resolu-
tion, producing more
well-defined colors,
chroma keys and effects.
In fact, all high-end sys-
tems, including the best
non-linear editors, require
4:2:2 to achieve these ben-
efits. The result is perfor-
mance and quality that
can stand up through each
phase of digital video
production. Shooting in a
4:1:1 DV format compro-
mises your image, and you
can’t bring back the quali-
ty once it’s lost.

Take your first step into
high performance. Make
it DIGITAL-S. For more
information call:

1-800-JVC-5825

WWW.jvCcpro.com

JVG

PROFESSIONAL
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SERIAL DIGITAL INTERFACE OPTION
FOR VIDEO MEASUREMENT SET
Tektronix VM700T video measurement set with serial
digital interface (SDI) option: the VM700T video measure-
ment set is a highly accurate, multiformat serial digital video
analyzer; the SDI option is a comprehensive and affordable
upgrade for professional video manufacturers and terrestrial
broadcast engineers that are beginning the transition to full-
bandwidth digital applications while still requiring precise

analog testing; 503-627-7111; fax 413-448-8033. www.tek.com
Circle (273) on Free Info Card

DIGITAL CAMERA SYSTEM
Thomson Broadcast’s 1657D camera
system: based on the portable 1657D, the
Thomson Broadcast camera system provides
many different configurations, such as
Microcam and Sportcam; the 1657D is a
digital camera with 12-bit quantization
combined with intermediate processing
stages of up to 20 bits providing the type of
contrast ratio only previously available in

DVCPRO RACK-SLIDE KIT film; it accepts a full range of accessories,
Winsted rack slide kit model F8203: this kit is the including triax and multicore adapters,

latest addition to Winsted's line of rack slide kits de- Betacam SP and Betacam SX recorders;
signed specifically for Panasonic, JVC and Sony VTRs (the other standard features include the switch-
line also includes models for Vicon and Barco monitors); able 16:9-4:3, dynamic pixel correction, video
model F8203 features heavy-duty chassis support noise slicer, sensors, and shutter and clear
brackets, Accuride ball-bearing slides for smooth pulling scan; 201-569-1650; fax 201-569-1511

action, and pivoting rear finger brackets to allow mount- Circle (272) on Free Info Card

ing in sloping, vertical racks; 612-944-909(;

racks@winsted.com
Circle (274) on Free Infa Card

ONE- AND TWO-LINE

VIDEO DISPLAY

Matthey Electronics 2550 broadcast-quality
delay: the 2550 broadcast-quality video delay was
designed for applications where one line or more of
analog video delay is required; the 2550A delays the
video signal and compensates for errors, such as
large timing errors that can occur when new
production equipment is installed; the Matthey
2550 has a fully variable range of two microseconds
up to one or two lines, with two 75V outputs —
NTSC or PAL; the 2550A also provides front-panel
toggle switching of the delay range in 1ns steps; internal processing and Matthey filtering exper-
tise to full CCIR-601 recommendation optimize all standard video measurements; 914-763-8893; fax
914-763-9158

Circle (275) on Free Info Card
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Prn/essz©nafs
Around rhess
WORLI Hely
on BASF ..
Video tApe

video and audio playback every time.
2 y years experience as innovators in the
m atl:m and manufacturing of magnetic media,
2 BAS F sets the world standard for video performance
~ and reliadility. That's why BASF media is in use

. ~u o W N 3~ throughout the world today at hundreds of leading |
3 Q e . ;% b @B = §-\: broadcast and post production facilities. 3
. N Q § Now, for a limited time, your local authorized BASF
\2 r rg w#a; ﬁi @ g dealer is offering a special 10% discount on all
H =" . 3 BASF professional video tapes purchased before
= March 31st, 1998. This includes BASF Betacam SP
: Mega, Deital Betacam, the entire range of S-VHS
and VHS products and 1” C-format tape. Act now to
take advantage of this special offer and experience
BASF’s legendary quality.
EMTEC Magnetics

P
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HIGH-SPEED DATA TRANSMISSION

OVER RING NETWORKS R —

ADC Telecommunications Fast EtherRing ,M,““"“? A e i,

switch: ADC's first product based on its new JS—

EtherRing technology that enables data to be ®ns - - ol
transmitted over fiber rings for the first time in ' Tee ::' : .
native Ethernet format; the Fast EtherRing - . .

switch allows high-speed, high-capacity transport of

data, Internet Protocol (IP) video and IP voice over telephony and MPEG digital
video over fiber-optic rings of virtually unlimited distances; it initially uses a dedicat-
ed fiber or works in conjunction with ADC's DV6000 high-speed digital transport

system; 800-366-3891 (ext. 3475);, www.adc.com
Circle (276) on Free Info Card

INTERFACE FOR BROADCAST
MEDIACLUSTER AND ONMNIBUS SYSTEMS
SeaChange International and OmniBus Systems broadcast
development effort: SeaChange is developing an interface between
its Broadcast MediaCluster video server and OmniBus Systems’ broad-
cast network operation system; the interface will allow the Broadcast
MediaCluster to be efficiently used in TV transmission systems that
have selected OmniBus Systems as their broadcast vendor; OmniBus is
a realtime network operating system that enables distributed control
of a wide range of broadcast TV equipment from simple intuitive user

interfaces; 508-897-0100; fax 508-897-0132
Circle (250) on Free Info Card

Back in the days when the .(dot) was known as a
period, you had to actually visit the NAB
convention in Las Vegas to get the latest news.

o

Broadcast Engineering is going beyond the printed page to bring
you direct coverage from the NAB show floor.

Visit our homepage at www.broadcastengineering.com for
your link to the 1998 NAB Internet Show Daily.
Broadcast Engineering’s editorial staff is doing the leg work to
bring you up-to-the-minute updates from NAB...all on-line. With
a click of your mouse you can stroll through the convention
centers at your own pace. Check out the new product releases.
Sit in on a press conference or two. Catch up on the latest
industry news.

Just because you're not going to the show, doesn’t mean you
have to miss the show. Log on to www.broadcastengineering.com
for complete coverage from the NAB show floor.

Contact your marketing manager for advertising opportunities
on the Internet Show Daily. See page 161 for the marketing
manager nearest you.

Broadcast

ENGINEERING

)
THE IOURNAL OF DIGITAL TELEVISION
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PRODUCTS NOW SHIPPING

SADIE OWNERS CAN
W\ ADD PORTIA RANDOM
i ACCESS VIDEO
SADIE Portia NTSC: Portia, a random
: access video system, eliminates the need
for a VTR during sound-for-picture processes by pro-
viding instant access to the visual elements; with the
release of V3.03 software, all Portia functionality is
now available in NTSC video format; when Portia is
installed into a SADIE or Octavia DAW, video can be
recorded into the EDL along with the audio; the video
appears as a dedicated stream in the playlist, and
audio and video can be scrubbed simultaneously;
editing functions such as cut, copy and paste, can be
performed on the video clips, as well as placement of
the original recorded time code; 615-327-1140; fax
615-327-1699
Circle (287) on Free Info Card
ADVANCED VERSION
OF EMULATOR
OPERATING SYSTEM _
E-mu Systems EOS 3.0: the latest
version of E-mu software developed 2
specifically for the Emulator 4 line of products is now
available; EOS 3.0 has several new features, including
48-track sequencer with loop record and performance
control features such as arpeggiator, split mode and

layer mode; the advanced version also offers new
modulation sources and destinations; EOS 3.0 ships
with Emagic’s EQS SoundDiver, a preset editor that is
designed for EOS products; 408-438-1921; fax 408-

438-8612; www.emu.com
Circie (288) on Free Info Card

INTEGRATION OF
SEAGATE’S STORAGE
TECHNOLOGY WITH
ANDATACO’'S

7/ APPLICATION-SPECIFIC

ARCHITECTURE
Andataco GigaRAID Application-Specific Archi-
tecture (ASA) product line shipping with
Seagate Technology’s 10,000 RPM 9GB Cheetah
disk drives: combining Seagate’s advanced storage
technology with Andataco’s application-specific ar-
chitecture (ASA) allows you to match the attributes
of specific data structures to receive maximum levels
of performance, availability and scalability in hetero-
geneous UNIX and NT computer environments; An-
dataco’s GigaRAID high availability series offers ex-
tensive RAID and RAID-ready storage for ASA-target-
ed applications; new products in the series include
Ultra SCSI and Fibre Channel solutions, as well as
advanced new data sharing, remote mirroring and
disaster recovery software that will soon be released;
800-335-9191; fax 619-453-9294; www.andataco.com;

inquire@andataco.com
Circle (289) on Free info Card

( math. Sym = any number )

It's Coming And It's Going To Change
Everything You Do, In Any Number Of Ways.

Circle (54) on Free info Card



WIDE-POWER LENS

Fujinon A10X4.8B-10: this wide cine-style lens features a 90°
horizontal field of view in the 16:9 format and over 85° in the 4:3
format with less than 1% distortion at a wide angle; it has a two-
foot MOD that is measured from the object plane, unlike other TV
production lenses that traditionally have measured MOD from the
lens front; other benefits include a newly designed inner focusing
system that reduces image size change to a minimum when
focusing, zoom and focus gearing that accommodates most cine-
style controls, and large orange numerals for focal length and “T”
stop that are visible from both sides of the lens; 800-553-6611; fax
201-533-5216

Circle (259) on Free Info Card

QUIET SWITCH AES

ROUTER
MINI-M SAT PHONES FOR VEHICLES Leitch ASR-16x16: this router

LandSea Systems Mini-Ms: LandSea Systems is offering the |atest of
Thrane & Thrane's satellite cornmuni_catinns products, the TT-3062A and quiet switch (SQS) process
TT-30628 !NM!—'«R?AT phones for vehicles; both phones use spot beam that guarantees quiet switch-
technology allowing them to be more compact and use less power than ing of AES digital audio; the
their predecessors; the TT-3062A vehicular Mini-M Satphone uses a rod
antenna and is fully omnidirectional; the TT-3062E model uses a
stahilized disc antenna that uses steered beam technology and its
internal components constantly move to locate the satellite as the
vehicle moves; both artennas can be mounted to vehicles magnetically;

757-468-0448; fax 757-468-0625; www LandSeaSystems.com
Circle {263) on Free Info Card

includes the new synchronous

SQS provides two processing
steps — synchronous switching
and user-selectable crossfade;
the synchronous switching
maintains AES framing during
and after crosspoint switches,
so that the downstream
equipment does not lose lock
during a switch; the crossfade
guarantees a quiet switch
between any two sources by
fading the two signals near
the switch point; the fade
duration is user adjustable and
the fade can be enabled or
disabled; 800-231-9673; fax

757-548-4088
Circle (255) on Free Info Card

HDTV DIGITAL
WAVEFORM
MONITOR

Leader LV 5150D: a monitor-
ing unit that handles serial
digital and analog components
Large diaphragm capsule de- for HDTV signals in the 1125/60
rived from the famous U87 (59.94) format; it provides full
transformerless circuit, 7dBA waveform monitoring functions

self noise figure. LIST $999.00 including line select

cursors and memory

presets of test setups; )W=:ggﬂsd¥j§-f}ﬂﬂ SR
picture display of the Y O A O < e
(/ or G component, with e

PROFESSIONAL AUDIO SUPPLY a line select strobe

provided; the unit —m

5700 E. Loop 820 S. - Ft. Worth, TX 75460 offers a vector display &Y =

Phone: 817-483-7474 - Fax: 817-483-9952 of chroma component, =
E-mail: pas@lights-audio.com as well as a Lissajous

www.lights-audio.com display for stereo

B audio; 800-645-5104 or
CALL TODAY 1-800-433-7668 |REEESTESpt

Circle (254) on Free Info Card
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PRODUCTS NOW SHIPPING

. EDIT MPEG-2 FILES
% DIRECTLY

Applied Digital Technology AD-

J net MPEG editing station: Green-

; way Ltd. announced the release of the
ADnet MPEG editing station from Applied Digital
Technology that allows you to edit MPEG-2 files di-
rectly; it provides frame-accurate editing of first-gen-
eration MPEG-2 files, and in the edit mode, beginning
and end points can be marked to create an EDL in the
same manner that videotape is edited; edits can be
previewed and modified and the final EDL, in indus-
try-standard format, can be exported for further
editing; this release allows simple cuts and dissolves,
with additional functions scheduled for implementa-
tion later this year; +44 1635 528700;

rcrosoer@greenway.co.uk
Circle (281) on Free Info Card

NEW VERSION OF

ARGUS MPEG-2

ENCODING SYSTEM

Vela Research’s Argus 3.0: now

shipping, this Windows NT-based N
MPEG-2 encoder system is designed for a broad range
of applications that need broadcast-quality digital

video; the Argus 3.0 is a full-featured MPEG encoder
on the Windows NT platform; new features include
variable bit-rate encoding, caching FTP, improved AP|
and inverse telecine; available as a rack-mount or
desktop configuration, it creates streams at MPEG-1,
SIF, MPEG-2 Half D-1, MPEG-2 D-1 (DOE) and MPEG-2
D-1 (AFF) resolutions; 813-572-1230; fax 813-573-2508;

www.vela.com
Circle (282) on Free Info Card

WIDESCREEN
CAMCORDER
| Sony DNW-9WS: this widescreen dig-
§/ ital Betacam SX camcorder is shipping
3 to news operations migrating to wide-
screen digital TV production; it uses a new, high-
performance widescreen Power HAD IT CCD designed
specifically for ENG environments; the DNW-9WS of-
fers superb video and audio acquisition, direct digital
recording according to MPEG 4:2:2 P@ML, high-speed
field-to-station transmission, networking within anon-
linear disk-based system; with the ability to switch
between 16:9 and 4:3, the 13-pound camcorder fea-
tures an extraordinary sensitivity capable of making
full level in-scene illumination of only 0.7 lux (new
Turbo Gain function); 800-686-SONY; www.sony.com/

professional
Circle (283) on Free Info Card

( vision = foresight, visual resolution )

It's Coming Closer And Becoming More Defined.
Can You See It? We Can. We've Seen It For Years.

Circle (55) on Free Info Card



DELAY
CANCELLOR
Avocet Instruments
delay cancellor: this
product eliminates
delayed audio or echoes of remote
audio from the off-air return heard at remote sites; unlike the mix-minus systems
that require a dedicated return path to the remote site, the delay cancellor allows
the remote talent to use the air feed as their return audio from the station; a
special DSP program compares audio that is transmitted to the studio with audio
that is being received at the remote site via the on-air signal, satellite line or
microwave path; the delay cancellor will compensate and correct for transmission

delays of up to 800ms; 800-443-0728; fax 503-671-9626; www.avocetinst.com
Circle (265) on Free Info Card

DIGITAL CONSOLE

Studer D950 digital mixing system: featuring a fully
scalable and configurable central DSP core, the D950
allows you to configure exactly the right console design for
a given application; up to four control surfaces can share a
single DSP core for maximum flexibility in multiroom
installations; the maximum DSP configuration (20 hot-
swappable DSP cards) allows for as many as 256 fully-
featured channels, while a 40-channel console can be
provided with as few as three or four cards; the console is
controiled from a central PC<ompatible system running on

Microsoft Windows NT; 615-399-2199; fax 615-367-9046
Circie (262) on Free Info Card

TEST SOLUTION FOR DIGITAL TV
TRANSMISSION STANDARD

Hewlett-Packard HP 89441V VSB/QAM signal analyzer: this REAL-TIME VIDEO
analyzer tests 8VSB TV signals providing comprehensive radio frequency EDITING
(RF) and modulation test capabilities in addition to powerful trouble- Pinnacle Systems Reel-
shooting features; it provides a visual display of VSB constellation and Time: a dual-stream desktop
eye diagrams, allowing TV system designers to identify design errors video capture card with on-
quickly; TV broadcasters can conduct reliable transmission power-level board real-time special
measurements and generate accurate statistical measurements for effects; ReelTime supports
peak-to-average power; this instrument also provides a statistical dual audio and video stream
percentage of the time transmission power that exceeds a user-specified playback, and data rates as
level; 800-452-4844 (ext. 5522); www.hp.com/go/tmdir high as 13.4Mb/s (per

Circle (260) on Free Info Card stream) for lossless M-JPEG

compression; with its dual-
stream engine, ReelTime

eliminates the perfarmance

12 PRECISION VIDEO TEST SIGNALS, AUDIO TONE $469 SIS
imitations imposed by

* TSG-50 generates 12 composite video test signals conventional video capture

plus 1Khz or 400Hz audio tone, and composite sync. d ; b
* All test signals computer calculated and digitally preducts, enabling Adobe

synthesized for perfect RS 170A accuracy with no Premiere to operate render-
drift or SCH adjustments required. free in realktime editing;

« Convenient 12 position rotary switch for quick, easy ;

pattern selection. 13th signa! of 100% white field can ReelTime allows for the

be substituted for full field color bars. playback and scrub of three
* 30/60 second timer switches from pattern to black tracks, including titles and

after timeout. * Ref Frame Pulse/59.97 Hz output.

«9-14 volts DC powered for portable use. AC adapter included. ¢ TSG-50B model adds 5 black kE}'II‘Ig at a lower cost; 650-

outputs or 4 black plus subcarrier - $628. * Also available in rackmount version. 526-1000;
. www, pinnaclesys.com
Unconditional Guarantee. Circle (258} on Free Info Card

"""“O P.O. Box 3993, Mission Viejo, CA 92690 (714) 489-0240

Circle (67) on Free Info Card
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DTV

Fiber Optic Transport
and Distribution

DTV-200 Series of
Modular Digital Products

® Supports SMPTE 259M, 4:2:2
Component and Wide Sreen, 540Mbps
4:4:4:4 SONET and ATM.

® Distribute and transport data from

DC to 650Mbps up to a 10Km distance.

® Coaxial and Fiber Optic interfaces.

MULTIDYNE

Web http:// www.multidyne.com
Email info@multidyne.com
1-(800)-4TV-TEST Fax 1-(516)-671-3362

Visit NAB #8116. Call for a FREE pass.

Shively Labs

Series 2000 UHF
Broadcast Antennas
B-LINE Transmission Line

Shively Labs offers superior
engineering support and

ay accessibility from your first

contact through the life of your

Shively UHF broadcast system.

Offering Complete
Solutions for Your
DTV Requirements!

UHF & FM Antennas
and Related RF Equipment

P.0.Box 389, Bridgton, Maine 04009 USA
Tel.: +1-207 647-3327 . FAX: +1-207 647-8273
l NUEVO web site: www.shively.com
- An Employee-Owned Company -

Circle (74) on Free Info Card
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The results are in...
WinMasterCG™

- .
TV TAS BFEN ISSUED FOR TI

LOGOS TV RATINGS

is the leading Master Control application for the Chyron Codi

oo 5.

EAS  SCHOOL CLOSINGS TIME & TEMP

Finally a Master Control Character Generator Program with the Master Control Operator in miad.

WinMasterCG has the new 44 TV Guidelines Ratings Icons Manually or with timed display fade

accomplished with a click of the mouse. WinMasterCG has an incredible list of features for the

Chyron Codi and supports 36 file formats which are translated to Codi format within WinMasterCG.
Simply click on the desired icon and your MC task will be accomplished in seconds.

"WinMasterCG is the simple solution for Master Control”

= 5 For more information: & Broadcast
Wi 1-800-273-4033 g §S Satars

FAX (561) 776-8464

Solutions

Systems For Broadcasters By Bmadcashq-

See our web site at broadcastsoftware.com for a free demo and additional features

Circle (72) on Free Info Card
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PRODUCTS NOW SHIPPING

HIGH-PERFORMANCE

STORAGE DRIVES

Avid’s iS Pro Series: this powerful
line of storage drives includes 9G and
18GB storage drives in a 3.5-inch for-
mat; ideal for digital video and audio applications,
the iS9 Pro and the i518 Pro are available in fixed and
removable formats and offer increased performance,
reliability and investment protection; these ultraSCSt
drives are designed to work with Avid's MediaDock
removable storage systems and in Avid MediaDrive
fixed storage devices; using iS18 Pro drives in a fully
loaded MediaDock (eight drives) allows storage of
140GB of digital media; 978-640-6789; fax 978-640-

1366; www.avid.com
Circle (284) on Free Info Card

NEXT-GENERATION
NEWSROOM
COMPUTER SYSTEM
Avid’'s AvidNews Newsroom
Computer System: the first com-
ponent of AvidNews newsroom and control system,
the AvidNews Newsroom Computer System, is now
available; it streamlines news production with tools
that enable text, video and audio management on
your desktop; built on three core systems — AvidNews
Newsroom Computer system, Media System and
Broadcast Control System — AvidNews allows you to
access and share video, scripts and rundowns; 800-

949-AVID; www.avid.com
Circle (285) on Free Info Card

NT VERSION OF ITS
IMAGING CONTROL
PANEL SOFTWARE
Miranda Windows NT version of
ITS ICP-S remote-control software:
the Windows NT version of its ICP-S software control
panel is now shipping; the Imaging Control Pane! (ICP)
software allows you to remotely control and monitor
Miranda’s line of digital encoders, decoders, convert-
ers, frame syncs and more from a software environ-
ment; ICP-S offers three menu leveis that allow you to
continuously monitor the status and control of all
imaging family modules connected to a particular
workstation via a given RS-422 daisy chain; 514-333-

1772; fax 514-333-9828; www.miranda.com
Circle (286) on Free Info Card

PROFESSIONAL

MULTICHANNEL DECODER
Tandberg TT1100: a state-of-the-art, cost-effective
multichannel IRD that simultaneously decodes one to
six video channels in one unit; major CA systems are
implemented, and the TT1100 receives and transcodes
components of a digital TV signal into the preferred
format; it transcodes to PAL/NTSC and offers MPEG-2/
DVB conformance and interoperability; other features
include closed captioning (NTSC), flexible conditional
access handling, test signal (VITS) generation and
automatic language selection for sound, subtitling and
teletext; +47 67 11 62 00; fax +47 67 11 62 01;

sales@tandbergtv.no
Circle (277) on Free Info Card

HDTV DIGITAL DISK
RECORDER

Digital Video Systems’ Pronto-
Vision: new /O features are now
available on the ProntoVision HDTV
disk recorder products; concurrent
storage of virtually all interlaced
and progressive HDTV and SDTV
formats is provided in a single
ProntoVision system; some of the
enhancements include the ability to
switch from HDTV to a multichan-
nel SDTV server, record/play of the
Panasonic HD360 compressed
stream format and a frame doubler
playout option that allows any
material recorded in progressive-30
format to be played out in progres-
sive-60 or interlace-60 formats;
ProntoVision is compatibie with all
major edit controllers using the
Sony RS-422 protocol and it easily
emulates or replaces the traditional
VTR in edit suite applications; 818-
846-9444; fax 818-846-7444;

www.digitalvideosystems.com
Circle (271) on Free Info Card

LARGE-CONFIGURATION MATRIX SWITCHERS

Extron Crosspoint 1616 series switchers: RGBS/RGBHV, 16x16 matrix switchers offer new options for
large-scale routing; available in four models — 1616, 1616A, 1616HV and 1616HVA; each model has 16 memory
presets and can switch S-Video and composite video for easy use with any large-screen projector and monitor
currently available; when fully loaded, the switchers deliver 200MHz (-3dB) video bandwidth; the inputs and
outputs are each isolated and buffered, allowing any single input or combination of inputs to be switched to

any outputs with virtually no crosstalk; 714-491-1500; fax 714-491-1517; www.extron.com
Circle (266) on Free Info Card
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SPLIT
IT!

HENRY ENGINEERING

503 Key Vista Drive

Sierra Madre, CA 91024 USA

TEL (626) 355-3656 FAX (626) 355-0077
FAX-on-Demand Doc #103 (626) 355-4210
http://www.henryeng.com

USDA is a handy 2-in, 4-out
stereo “mini-DA" that can
combine or split audio signals
for distribution. Mix stereo to
mono, get both stereo and
mono outputs from a stereo
source. Gain trims for each
output. Great specs with lots of
headroom. Keep one on hand!

== HENRY
P: ENGINEERING

We Build Solutions.

Slow Motion Gontroller
for Demanding Sports Production

$800 pemm (10| r"“H 218

I’I‘I‘]J‘r“:m
b e

E)EIDI’_’IB

= -

\NEW!
51300

Siow Motion Controlier, $3000

B Al the features and functions you would
expect to find on an $8,000 to $12,000
slow motion controller!

M Control up to 4 VTRs

M Simple and easy to use. Small space-
saving footprint.

B Quickly and easily store and recall up to
100 cue points per VTR,

B T-Bar or detented wheel provide fast &
easy slomo control

B Gan be customized for your specific

application
DNF Industries

9970 Glenoaks Bivd., Suite D, Sun Valley, CA 91352
Phone: (818) 252-0198 FAX: (818) 252-0199

Another Gontrol

Circle (73) on Free Info Card

QUALITY.
RELIABILITY.
EASE OF
DPERATION.

ENG, SNV and EFP
trucks, vans and trailers

BAF Broadcast Vehicles

rouene: (800) 633-8223
we: WWW.hafcom.com

FaX (407) 324-7860 sat. space (800) 966-3822
E-valL baf@ygate.net worLowiDE +(407) 324-8250

Circle (77) on Free Info Card
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They got their
machines under
control... so what

are you waiting for?

have our 0mm.IE T™ Machme Control Server
and DTx-800™ DTMF transceiver systems.

Check out these features:

OmniJET™ DTx-800™
o LAN/WAN TCP/IP  DTMF cue tones 8 channel
* A§-422 Ports receive AND fransmit
* Sony §-8US interface * Built-in GPIO and Relay,
o USYNGALTC input with LTC reader option...

» Web Browser sel-up

And that's only the beginning. How about independent router control,
advanced digital ad insertion, client server machine controf, router pro-
tocol conversion and much more for your scalable system automation
requirements.

Don’t wait... get yours NOW!

S o

BEE 139 Mssion St Suite 103

pacific " Zizos
computing

Fax; (408) 427-4282
pacitico @ netcom com
wiw.pacitic-computing.com

Circle (80) on Free Info Card

149

Broadcast Engineering



Business Wire [N

Business

More than 14 Canon DIGI-SUPER 70
lenses were used in Superbowl XXXII.
Canon’s 70X zoom lens DIGI-SUPER
70 provides the longest telephoto and
widest angle combination of any lens,
and is engineered to incorporate inter-
nal focusing and IF+ technologies for
long-range telephoto applications.

R
e

Im'i

g,
£

Already a fixture at sporting events,
Canon’s breakthrough DIGI-SUPER
70X lens is also gaining attention as a
valuable tool in the entertainment busi-
ness. Black Entertainment Network
(BET), Washington, DC, purchased four
Canon 70 lenses for use at entertain-
ment productions, as well as sports
events. Because the DIGI-SUPER 70
provides extremely high performance
without regard to object distance, the
cameras can be placed in the back of a
concert hall or large theater and still get
good close-ups, without obstructing the
audience’s view. At BET, the 70X lens
has been able to get tighter shots from a
greater distance, than they normally get

150
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An Hitachi camera in use at the Daytona 500.

with a 45X lens that is
closer to the object.

Cinetel Studios, Knox-
ville, TN, installed an
AMS Neve 24-fader Li-
bra fully automated dig-
ital music console. The
console will help in Cine-
tel’s production of pro-
gramming for networks,
such as Home & Gar-
den, The History Chan-
nel, A&E and The Nashville Network.
Theinstallation represents the final stage
of a facility-wide upgrade to digital.

The Associated Press was awarded the
contract for the new newsroom com-
puter system at CBS-owned, KUTV-TV
in Salt Lake City. KUTV-TV uses News-
Center on 35 workstations to manage
all areas of its news operations, includ-
ing program management and timing,
on-air control, prompting, captioning
and assignment planning.

Boston University’s College of Com-
munication also awarded a contract
for its newsroom computer system to
The Associated Press. It will use News-
Center on more than 40 workstations
for production of local cable newscasts
and for classroom training. Since its
introduction, more than 160 stations,
networks, cable programmers and
broadcast bureaus have chosen AP’s
NewsCenter.

February 1998
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AMS Neve 24-fader Libra digital music console.

&

Hitachi announced that four of the
CBS mobile trucks sent to Nagano, Ja-
pan for production of the 1998 Winter
Olympics were equipped with Hitachi
cameras. Three expandable units with a
total of 18 SKF-710s, nine SKF-3s and
three SKF-300 cameras were used to
cover the games. This was the third time
the expandable units (MU1, MU11,
MU12) were used to cover the Winter
Olympics and the units were also used at
the Daytona 500.

Acrodyne Industries was awarded a
contract to manufacture and install an
adjacent-channel technology (ACT)
transmitter at KBLR-TV, Las Vegas.
The ACT transmitter enables KBLR to
operate two channels, NTSC Channel
39 and DTV Channel 38, through a
single transmitter, transmission line and
antenna.

In related news, Acrodyne was award-
ed contracts by Pappas Telecasting
Companies to manufacture and install
Diacrode-equipped UHF transmitters
at WSWS-TVin Opelika, AL,and Chan-
nel 63 in Merced, CA.

Panasonic announced that Warner
Bros. will invest in high-definition re-
cording systems from Panasonic Broad-
cast for high-resolution film-to-tape
transfers of its movies. The initial pur-
chase will be for two Panasonic AJ-
HD2000 high-definition recording sys-
tems, but the station plans to buy several
more over an 18-month period. Warner
Bros. will standardize on Panasonic’s D-
5 format for high-resolution masters
that will be used in creating products for
DTV, NTSC and PAL delivery.



CONVERGENCE
of high quality sound
and low cost

i)
Enhanced Betacam VCRs

4 4 audio channels for any
PVW or UVW Betacam VCR

Circle (70) on Free Info Card

LEIGHTRONIX, INC.

M 'P-2000

M MPEG video and audio player with built-in
hard drive storage

W Built-in 4x3 video and stereo audio matrix
switcher

W PRO-BUS VCR control for up to 16 VCRs

M Stand-alone, full-featured Event Controller
operation

B Manageable via network, modem or direct
serial connection

M Only one rack unit in height!

Contact LEIGHTRONIX for

czmmynications confral so

on centers. I LPTVAMATY

B Public/sducational/’ E;'Tm-‘er.an..'.nh'Jl:'::E' cohle

televisian
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Authorized Distributor
for over 250 major lines
including Kings Broadcast,
Belden, Neutrik, Canare, fjohn
Fluke and Motorola.
Call, Fax or E-mail Stanfey Marks
for your Free Copy
) Ph.:718-361-1100 » Fax: 718-392-7654

Nationwide: 1-800-HILDALIS
E-mail: Hidalis@aol.com

H.L.DALIS Inc.
35-35 24th St., Long Island City, NY 11106
TRIED THE REST? NOW TRY THE BEST!

Los Angeles

1840 Flower Street
Glendale, CA 91201

818.551.5858

& AFM kits are easy to install
in your UVW or PVYW VCR

' CONVERGENCE
CORPORATION
New York

500 W. 37th Street, 2nd Floor
New York, NY 10018

212.268.8800
www.broadcaststore.com
Dealer inquiries welcome.

NEMAL

i} 5555 gukle & CRRSCIOTY|
Tor the Elactrenics indusiry
[800) 522-2253 « Fax (305) 8958178
Emait: info@nemal.com ¢ Internet; www.nemal.com
Brazil [011) 5352368
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Ad3 11V

MANUFACTURER AND SUPPLIER OF:

*CABLE ‘,

Audio
Video
Composite
Custom

*CABLE ASSEMBLY
No minimum

24 hour service
printed shrink tubing
snakes/stage boxes

*CONNECTORS
BNC
Audio
Triaxial
RF

*No minimum order on standard products.

Please call for your copy of our 1998 Cable
and Connector Selection Guide and
Corporate Video.

PATCH PANELS - REELERS - TOOLING - ASSEMBLY

immediate shipment worldwide on more than
3000 interconnect products. We also design
and manufacture custom cable and
assemblies to your specifications.

NAB'98 « Booth 12643

Circte (71) on Free Info Card
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8-vSB MODULATOR

For HDTV Terrestrial Broadcast System
Conforms to ATSC Specification
All Solid State Construction for High Reliability

Digital Implementation for High Performance
IF or RF Output Options
Accepts MPEG2 Source Input
B-bit Byte Wide Parallel Input Format
Phase Locks Clock to the MP€G2 Source
Clock Lock Indicator
Made in the U.S.A.

.m Telecommunications, Inc.

15501 San Fernando Mission Blvd.
Suite 100
Mission Hills CA 91345
PH(818)361-2248 FAX(B18)270-2010
INTERNET: wwuw.ktechtelecom.com
€mail: skuh@ktechtelecom.com
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PHOTO - VIDEO - PRO AUDIO

K ORDER g OR PR 4 HOUR
300-Y4 v 28 5U0-Y4 yUU
1 ¥ ¥ ()P N 41914 0 |

Store & Mail Order Hours:
Sun 10-4:45 * Mon & Tues 9-6

Wed & Thurs 9-7:15
Fri 9-1 « Sat Closed

QUICK
DIAL

Fluid Heads and Tripods

The silky, smooth action of each Miller Fluid Head is the product ot
the finest quafity cast and mactuned parts funclioning together in
a fluid environment They are engineering masterpieces. buil to
operate under extreme conditions. They're engineered to excep-

ionally fine tolerances and their mechanisms are protected etlec:
lively against ambient maisture and dust

Miller 20 -Series il
Fluid Head

« Dynamic tluid dray control
« Shding/quick release camera platform
« Weighs 4 Ibs. - handles up 1o 22 Ihs
« Counterbalance syslem compensates

fot nose heavy or tail heavy camera

configurations and permits fingertip

control of the camera throughaut the

Lilt range:
« Includes independent pan and tilt

locks, bubble level. «fual pan handle

carrers and integrated 75mm ball lev-

eliing

Mitler 25-Series ! Fluid Head
» 100mm ball level fluid head « Robust, lightweight. low protile design

» Quick release camera platform » Weighs 71bs ~handies up to 25 lhs
* Mulii-siep fluid drag system and integrated counterbalance sys-
tem provide ultra-smooth repeatable pan-and-tilt fluid control

and finger-ip camer balance lor ENG camcorders. industrial CCD
cameras or small studio cameras
#601-Lightweight Tripod
* Weighs 4.5 Ibs . supports up 10 30 tbs
+ Mimmum height down lo 24 . maximum height to 57
« Extremely portable. folds down to 33
« Engineered from thermoplastic moldings
diecast alloy and hard anodized tubular alioy.
« Fast, one turn, captive leg locks
« Includes 75mm {3’} ball leveling bow!
#649-2-Stage Tripod
» Two extension sections on each leg. Operates at low levels as wel
as normal heights without the use of min
« High torsional rigidity no pan backlash
» Weighs 6.61bs.. supports 50 Ibs « Very portable, folds to 2
« Inctudes 75mm (3°) ball levelling bow!

‘Eys(em 20 #338—Miller 20 Head. 601 Lightweight Tripog,
On Ground Spreader

System 20 ENG #339—Miller 20 Head, 649 2-Stage Aluminum,
On Ground Spreader

System 25 #500—Miller 25 Head, 611 Lightweight Tripod.
Dn Ground Spreader

Syslem 25 ENG #502—Miller 25 Head, 641 2-Stage Aiuminum
0On Ground Spreader

Vinten

Vision SD 12

Pan and Tilt Head with Serial Drag
The Vision SD 12 head features “Serial Drag” pan and tilt sysiem
System consists of a unique, permanently-sealed fluid drag and an
advanced lubricated friction drag You achieve the smoothest pans
and tills regardless of speed. drag setting and ambient temperature.
« Patented spring-assisted counter-balance system permits per-
fect “hands-atf" camera balance over full 180° of tilt
« Instant drag system breakaway and recovery overcome inertia
and triction for excetlent “whip pans
« Consistent drag levels in both pan and tilt axis.
» Flick on. flick off pan and tilt caliper disc brakes
« Greater control, precisian, flexibitity and “touch
« Touch activated, time delayed iluminated level bubble
« Working conditions from as low as -40° up to +60°C
« SD 12 weighs 6 6 Ibs and supports up to 35 Ibs.

Vision Two Stage ENG and
LT Carbon Fibre ENG Tripods

The ultimate 1n ightweight and mnovative tripods. they are avail

abte with durable tubular alloy {Medel #3513} or the stronger ang

lighter, axially & spirally wound carbon fiber construction (Model

#3523). They incorporate torque safe clamps to provide fast, sate

& seil-adjusting leg clamps

« “Torque Safe” requires no adjustment. Its unique design adjusis
itselt when required eliminating manual adjustment and mainte-
nance and making for a much mere reliable clamping system

« New hip jont eliminaies play and adds ngidity

« They both teature 100mm levelling bowi, fold down ta a com-
pact 28", and support 45 Ibs

« #3513 weighs 6 5 |bs - #3523 CF (Carbon Fibre) weighs 5 2 Ibs.

Vision 12 Systems
Vision 12 systems include #3364-3 SD 12 dual fluid & lubricated
friction drag pan/tilt head. single telescoping pan bar & clamp with

100mm bal} base
SD-12A System S0-12D System
« 5D-12 pan and tift head

«SD-12 pan and tilt head
« 3518-3 Single stage ENG * 3513-3 Two-stage ENG
tripod with 160mm bowl tripod with 100mm bow!
« 3314-3 Heavy-duty

- 3363-3 Lightweigii
calibrated floor spreader calibrated flor sprearfer

VIN-5ST and VIN-10ST

« Compact & lightweight, they « Ideal for the latest
maintain Vision peiformarice generation ot dockable and
and qguality, one-piece camcorders.

« Provide total stability and dura- = Comyatible with all Vision
bility with payloads up to 33 Ibs accessories

VIN-58T includes Vision 5LF head. single stage toggle clamp

tnpod. spreader and soft case.

VIN-108T includes Viston 10LF head, single stage toggie clamp

tripod, spreader and sofl case

Can

IF+ Series 1/2-inch & 2/3-inch Zoom Lenses

Canon's IF+ family of lenses are engineered to meet the needs of 1he next generation of broadcast-
ng while meeting the standards of today Besides having the widest wide angle fens availabte. the
IF+ lens series have wider angles al shorter MO D (Minimum Diject Distance). provide higher
MTF performance and incorporate Hi-UD glass for reduced chromalic aberration [n additign t
superb optics theyre all designed with Canon's “Ergonomic Grip tor fatigue-free shooting over an
extended time. IF+ lenses are your assurance of unsurpassed quality and performance for today and tomorro!

J15ax8B J20ax8B IRS/IAS

A next generation internal focusing lens with the shoriest MOD and widest  Excellent for ENG. sports and production, the J20aX88
angle of any standard lens. the J15aX88 IRS/IAS 1s a standard ENG lens that RS/IAS lets you squeeze i1 shots from 8mm and still
lets you shoot i tight or restricted areas at the closest mimimim object di take you all the way out to 320mm with its built-in exten
tance ever possible and capture more of the subject It incorporates all the  der Incorporates all IF+ features. plus 1s the only lens
great features of [F+lenses including a built-in 2X exiender, high MTF perfor {besides the J9aX5 2B IRS/IAS) with aVari-Polar lens
mance H\ ub g\ass square lens hood and Canon's Evgor omic (‘np hnod P, ablmg { mw of anached filters

JVC GY-X2B 3-ccD S-VHS Camcorder

» Newly designed three 1/2° CCD image sensors delver 750 lines of horizontal resolutio
and superb signal-to-noise ratio of 628

* Micro-lens technology provides exceptional sensitivity of F8.0 at 2000 tux and LDLUX
mode lets you shool with almast no fight! Shoat superb footage with excellent color bal
ance at a mere 1.5 lux

» Variable Scan allows flicker-free shooting of a computer screen

» Full Time Auto White cicuit lets you move trom incandescent to
fluorescent to outdoor fighting without changing white balance or the filter wheel

« Quick Record Mode - when turned on the camera is sel to the auto iris even if lens

Level Contro! and Extended Electionic Iris which provides both variable gain and variable shit-

is set at manual. Afso activates Automat
ter Shoat continuously from dark roem to bright outdoors without having to adjust gain. inis or ND filter,
« Dual outpit system allows camera output to be connected directly to an external recorder

KY-D29 3-CCD Color Video camera

One of the most sensitive cameras ever deveioped. the KY-D29 sels the standard
for 3-CCD cameras and 1s also wdeally suiled tor today s digital recording formats
With a sensitivity F11 at 2 000 Jux, the KY-D29 can shoot in light as low as a
remarkabie D 35 lux It also offers a signal-to-noise ratio of 65 dB (with its DNR
function on). and delivers 850 lines of horizantal resclution. The exceptignal reso-
Iution and sensitivity of the KY-D29 are achieved by three new 760,000 pixel 2/3"
ntertine transfer {IT) CCDs. the highest pixel count in the industry.

All-New Digital Signa! Processing

» Advanced 14-bit Digrtal Signal Processing (DSP) and 3-dimen-
sionai Digital Naise Reduction (3D DNR) circuitry make this
camera (deal for acquisitan with todays popular digital farmats
especially JVC s revolutionary new Digital-S

« DSP within the camera piovides astonishingly crisp. high-quality
Images, while mimimizing analog tstortions and neise DSP also
makes the camera more flexible and easy 1o use It even
smoglhs the transitions between gain and white balance settings
s0 that viewers won 1 notice sudden changes ol settings while
the tape 1s rofhng

« Digital signal processing is enhanced with new 3D digital noise
reduction circuitry to make it even more practical. By mixing
multiple frames to cancel out random noise. then using motion
detection to mimmize lag JVC s exclusive 3-D DNR produces
dramatic resuits far superior 10 any other DSP camera

Super LoLux for Exiremely Low Light Shooting

« Incredible new Super Lolux technology allows you te ablain a
broadcast-guality picture in light as low as 0 35 lux. This extra-
ardinary low light capability 1s the best ever achieved and 1s
made possible by uthizing JVC s exclusive Lolux dual pixel
reataut technology (increasing gain by 6 dB without introducing
noise) while al the same tune doubling the pixel readout ntegra-
tion time to 1/30 second

Features for a

Wide Range of

Applications

« The KY-D29 15

loaded with

wvealih of high-

performance features, making il deal for a vige range ol broad

cast and professional applications Built-in continuous aute black

{CAB} continuously takes a black ba ance seiting, and full-ime aut

white for continuous compensation of color temperature changes

halance the camera n real tme all the tune This allows you to con-
centrate on getling the shot. and not o adjusting the camera

« Because different shooting situations require flexibllity, the KY-D29
offers selectable vertical resciution, In the Standard Mode, the cam
&a produces 380 TV hnes of vertical resolution. However, in the 'V
Plus™ ugh vertical resolulion mode. the camera puts out 420 TV tines
of vertical resolution, allowing you lo increase vertica resolution
nithout sacrificing sensitvity or 1ag, while mantaining 850 TV Iines of

orizontal resolution

« Focusing is easier than ever with Accu-Focus By momentarily
decreasing depth of field. fast & critical focus ts achieved instantly

« Commonly used features can be activated without having 10 scrol
through layers of menus Features such as shutfer control vaniable

an, black stretch, black compress. CAB. iris modes. Accu-Facus

Versatile Docking Capability DNR and zebra are all menu-free And for those Umes when events

« Extremely tugh quality 4 2 2 digital recordings can be made by move 50 fast it prevents you from making any settings whatsoeve
docking the KY-D29 to JVC s Digital-S BR-D40 dockabie the KY-D29 's Full Aulo Shooting (FAS) mode controls all of the cam-
rgcorder. This digital combo produces recordings far superior 10 era s requinng you control only the tocus zoom and trigger.

any component analog cameorder or 4 11 digitat » Other camera features nclude a built-n time/date. buill-in zebra level
camcorder The KY-D29 alsc docks directly 1o JVC s BR-DV10 selection switch, an f-stop display 1n the viewhinder. and a “battery
DV-format and BR-§422 S-VVHS dockable recorders andcan dock s Black

naining display tor Anton Bauer battery packs A spec
ded

to Betacam SP rec rdem using an ag an adamer Stre ch/Blark Gompression orcuit 15 also in

00 Panasonic,

g Re bate Broadcast & Television Systems

thru (ffrim
~evw - AG-DP8OOH auPercaAm
S-VHS 3-CCD Digital Signal Processing Camcorder

I
« Three high-density 380,000 pixet CCDs with hali-pitch pixel offset achieves
750 fines of horizontal resciution. S/N ratio of 60dB and sensitiity of 18 at
2000 Iux Additionally the Frame Inferfine Transfer (FIT) CCDs mimimize vert
cal smear even (n very bright illuminatic
« Dignal Signai Processing cucuntiy provides four valuable benefits
1} Consistently reliable up-to-spec performance
2} Fine adjustment ¢f a wide range of parameters
3) Memory storage and instanl recall of speciic settings
4) Mare tlexible and higher quality image processing, easier maintenance
« Super High Gain mode allows shooting under llumination as « Two Hi-fi stereo audio channels with a dynamic range of 80 d8
low as 2 lux while retaining detait and color balance as well as two linear audio channels with Dolby NR
* Synchro Scan function allows ticker-free shooting of compute « Has a 26-pin connector tor convenient hackup recordings using
monitors Electronic shulter Increments can be set variably an additional VCR equipped with a 26 o 14-pit connector
from 1/61 seconds te 1/253 of a second « Phantom power can be suppiied ta an optional mic. Power can
= Built-in internal time codle generdtor lets you record with be switched off 1o prevent battery drain when not in use.
SMPTE LTCAITC (Longitudinal/Vertical Interval) time code

| wDP-800H “LS " Package:
+ DP-800H Supercam 3-CCD camera head with
1.5" electronic viewtinder and Anton Bauer Gold
l Mount battery plate
* Fujinon S14x7.5 BRM 14:1 servo zoom lens
+ CC-S800 soft carrying case
+ WV-QT700 tripad mounting plate

DP-800H "XL" Package:
» DP-800H Supercam 3-CCD camera head w/1 5" efectronic
viewfinder and Anton Bauer Gold Mount battery plate
« Fujinon $14x7.5 BRM 14.1 servo zoom lens
= CC-HBOO Thermodyne hard shell carrying case
= WV-QT700 tripod mounting plate
« Two Anton Bauer Digital Trimpack 14 batteries
« Anton Bauer 2-position quick charger |

a8 = sachtler

VIDEO 14/100 FLUID HEAD
* Sachtler Touch and Go System
* Integrated sliding battery plate i
» Strengthened dynamic counferbal
ance in 2 steps. \\
« Frictionless leak proof fluid damping
with three levels of drag

» Vibrationless vertical and horizontal
brakes

* Built in bubble for horizontal
leveling

HOT POD TRIPOD
SERIES

Especially developed for use m

ENG, the Hot Pod tnipod is the

fastest in the world. The ceniral

locking system 1s activated on all

three legs at the same time. while

the pneumatic center column eas:

ily makes it possible to have the iens at a height of over 7 feet. The
levation lorce of the center column is factory set and doesn't
require any setup. When moving to anather location 1t can be car-
ried by its handle iocated at the center of gravity.

ENG TWO-STAGE TRIPOD SERIES

Sachtler two-stage tripods have an eniarged height range (lower
bottom and higher top position) so they are mare unwversal. Legs
can be locked in seconds with Sachtler's quick clamping There are
also heavy duty versions for extra stabiity The heavy duty alu-
minum has a 20mm diameter tube vs 16mm and the heavy duty
carbon fiber has a 24mm diameter tube vs. 22mm. All heavy duty
two-stage tripods have a folding tripod handle

[ NEW! Sachtler CADDY systems |

Now Sachtler quatity 1s availabie to low budget users. The price of
a CADDY system includes the new 7-step dampened CADDY fuid
head, ultra-light but rugged carbon fiber tnpod. lightweight
spreader and either a soft bag or cover.The CADDY fluid head fea-
ures an pan arm, 7 step tor guick counter
balance and the self-locking Sachtler Touch and Go System

CAD 01 Single-Stage ENG Carton Fiber System:
s DY Flwid Head « ENG Single-Stage Carbon Fiber Tripod

00 Lightweight Spreader » Transport Cover 100
CAD 2A 2-Stage ENG Carbon Fiber System.

« CADDY Flind Head « ENG 2-Stage Carhon Fiber Tripod
« SP 100 Lightweight Spreader * Sott padded ENG Bag

P100 Portable Preumatic Pedestal

The P100 15 a small size pedestal that offers grear flexiility with-
ut taking up too much space. Featuring an advanced air pressuie

system, the P100 smeothly handles loads up to
66lbs., easily accomodating professional cameras
used n a studio. Ideal for CATV small studios
evenl and wedding virleo as well as all kinds of
industrial and shitutional applications

Air Pressure System:

« Air pump attached to the main body trame allow
air to be pumped inte a column anywhere and
anytime — even while a camera 1S mounted on the
pedestal. This allows you to check and adjust the
air pressure while using the pedestal and avoid
over-filling of arr

» Air pressure can be gradually
adjusted by discharging air
1hrough a bleed valve when
too much air has been
pumped inte the column
There is also & relief valve that automatically lets
air out when air pressure inside the column exceeds
the uniform valug. bringing 1t below the uniform value

« Large double wheel 5" casters allow the P100 to move smogthly
and quickly. Wheels and caster axiles are easily fixed by the dou-
ble stopper system

« A track lock mechamisit locks the wheels of the pedestal so that
it only moves in a destred position

« Cable guards prevent the casters from raling over and becoming tan-
gled in camera cables when the tripod i1s moved around in a studio

« Large steering whee! affords greater ease 1n handling when shift
ing columns up and down or when moving the pedestal

« Maximum and minimum height 1s 317 to 617 By attaching the

optional LA-100 Low Angle Adapter to the dolly for shaoting at

ow angles (Height from the ground to mount 1s anly 107)

» The column and dolly can he quickly disassembled for canve-

ent transport The column weighs 18 tbs. and the delly 16 Ibs.

H80 Professional Fluid Head
A premium fluid head. the H80 incorporates
a patented drag control system that provides
the smoothest pan and ult available
« Unlike conventional drag sysiems that have
click stops at predetermined points, Libec's
Continuous Drag Control System provides
infinite contro! of drag tension atlowing
smooth, rapid movements as well as very
slow movements
« Continuous Counter Balance Control Sysvem prnvwdes optimum
camera balance with tilt angles of + 90° ar -
« Designed to the most the
H80 15 fully operational even in temperatures as low as -22°F.
« H80 supports up to 37 Ibs. and has a 100mm claw-bal! to simpli-
ty camera leveling

H70 Professianal Fluid Head
The H70's patented counter balance mechanism sup-
ports various operating configurations including
stand-alone cameras. camcorders and studio
cameras with large viewhinders. Perfect balance
can be obtained with settings from 0 to 3, é
depending on camera weight (from 15 to 33 Ibs.}
and tilt angle
» Sliding balance plate features a locking mecha
(100mm} of travel for

msm and allow a total of 4"

CATALOG, CALL 800-947-6933, 212-444-6633 OR WRI

WWW americanradiohistorv com

camera balance Has a 100mm claw ball




TO INQUIRE ABOUT YOUR ORDER:
800 221-5743 * 212 239-7765

OR FAX 24 HOURS:

Cards

New Address:
420 Ninth Ave. (Bet. 33rd & 34th St.)
New York, N.Y. 10001
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HOTO - VIDEO - PRO AUDIO

POWER VEST SYSTEM

The Power Vest combines the comfart
and convenience of a photo-journalist
style vest with the power of NRG's high-
est capacity power belt. Available in twe
styles, the Fietd model is designed for
use 0 a figld production environment
while the Event model is for shooting
events where style is everything. The
Field mode! 1s ruggedly constructed
from black high density weatherized
ballistic nylon and has an open-cut
style that makes it comfortable to
wear in a vanety of climates. Also has a
highly adjustable design to It almost any physicat proportion
« Internal and external pockets tor blank tapes and accessories. a
clear insert window for a press pass or business card D-rings
for cables and microphones, and an integral padded camera rest
on the right shoulder.
« Cleverly concealed inside the vest is your choice ot 12-volt 86
wa'® hour or 13.2-volt 95 watt hour nicad cell packs
« A contral box on the front features dual power cutpuis (dual cig-
arette. dual XLR or mixed)
* 7-stage “fuei-guage " charge status indication and auto-reset
short/overload protecuon
The Event model 1s very similiar to the Field except in place of
rugged fabric and pockets if features shoulder o sternum black
salin tux tabric. Worn under a suit coat. the Event model is indis-
tinguishable from a formal dress vest and it still retains nterior
and low exterior pockets Both vests inctude 300-series charger
{12 rs.) and can be used with the opticnal Intefliquick Fast
Charger {2 hrs }

POWER CAN SERIES

For powering single or muitiple pieces of 12v DC equipment for

extended periods of time, nothing beats

the power and convenience of NRG's

Power-Can Series. It integrates an ultra-

high capacity, high-discharge-capabie

UPS type lead acid power cell, a wotld-

wide fast charger, and computer-con-

trolled menitoring system with display—

n a single, rugged package. Connect up

to four pieces of equipment simultangousty.

From a midnight emergency scene to a wedding

reception in the park. the Power-Can delivers ample power for

extended running fune

* Recharge in 8-10 hours by simply plugging the Power-Can into
any source of AC power (30-250v AC)

+ LCD display shows discharge/charge status, voliage etc

« An optional "Power Dally " allows the Power-Can to be rolled for
easy lranspart,

« Available in 18, 28 and 40 amp versions, each Power-Can has
either four cigarette fighter connectors. four 4-pin XLR connec-
tors or two of each

MeriTA

BSG-50
Blackburst/Sync/Tone Generator

The BSG-50 provides an economical means for generating the
most common RS-170A video timing signals used to operate vari-
ous video switchers, eflects generators, TBCs, VCRs. cameras and
video edit controllers
« 6 BNC video/pulse outputs
= Now avaiiable. 6 blackburst. 4 sync. 2 subcarrier
« Each sync output individually settable for composite sync. com-
posite blanking. H-drive. or V-drive.
~ Separate buffer for each output-maximum signal isolation
+ 1KHz. 0dB sinewave audio tone output. locked ta video
« Qutputs can easily be conligured to meel
specific user and equipment needs

CSG-50
Color Bar/Sync/ Tone Generator

* Generates
full’'SMPTE color

bars blackburst

and composite

sync signals

Buili-in tmer can

autoinatically

switch video out-

put from color bars to color black after 30 or 60 seconds. Easy
and convenient for producing tape leaders and striping tapes
with color bars and black

Front panel selection of tull-field or SMPTE color bar patterns or
cotorblack {blackburst) video output

Inctudes crystal-controlled. 1KHz. OdB audie tone output
Qutputs wvideo. sync. ref frame, 1 KHz, 0dB

Audic tone switches 1o silence and color bars change to black
when using 30/60 second timer

Fully RS-170A SC/H phased and always correct.

269

349

Nao adjustment required

WE STOCK THE FULL LINE OF 1
HORITA PRODUCTS INCLUDING:

WG-50 - Window Dub inserter
TG-50 - Generator/Inserter
TRG-50 - Generator/Inserter/Search Speed Reader

TRG-50PC - Has all of the above plus RS-232 control.

VG-50 - VITC Generator, LTC-VITC Transiator

VLT-50 - VITC-To-LTC Translator

VLT-50PC - VITC-To-LTC Translator / RS-232 Control

RLT-50 - Hi8 {EVD-9800/9850)TC to LTC Transiator

TSG-50 - NTSC Test Signai Generator

SCT-50 - Serial Contro! Titler “Industrial” CG.
Time-Date Stamp, Time Code Captioning

SAG-50 - Safe Area. Convergence Pattern and

Oscilloscope Line Trigger and Generator

GLibEcary

! U eTrT R

that take your audience s and chient’s breath away.

Whether you are shooting industrials,

The Glidecam Support Vest

V-16 AND V-20
Professional Camera Stabilization Systems

The GLIDECAM V-16 and V-20 Camera Stabilization Systems allow you te walk, run, go up and
down stairs. shoot from moving vehicles and travel over uneven lerrain without any camera
instability or shake. Designed primarily *or professional videe and 16mm mation picture cam-
eras. the Glidecam V-16 stabilizes cameras weighing from 10 to 20 pounds and the V-20 from
15 to 26 pounds They are both perfect for shooting the type of ultra-smooth tracking shots
instantly adding high production value to
every scene. With either of the “V" series stabilizers you'll be able to ofler the type of profes-
sional shaoting techniques that were previously available only to clients with tull budgets.

fes, music videos, news, or full
length motion pictures, the Giidecam “V." series will take you wherse few others have traveled

The hightweight and comfortable Support Vest can be adjusted to fit a wide range of operators. High endurance. closed cell. EVA foam
padding and integral T6 aluminum allay create a vest which can hold and evenly distnibute the weight of the Glidecam V-16 and V-20 msys-
tem across the operator's shoulders, back. and hips. For safety, quick release. high impact buckles allow the vest to be removed quickly.

The Three Axis Gimble

Afree floating. precision Gimble incorperating Integrally Shielded
Bearings creates the sup h and pivotal

hetween the front end of the Dyna-Elastic Arm and the Camera
Mounlting Assembly The Three Axis Gimble provides the operator
with tinger tip control over fluid lilting, ganning and ralling. A
focking mechamism allows the Gimble te be placed at varying
positions on the Central Support Post. Moving the Gimible effec-
tively adjusts the Systers Center of Grawity. The upper pottion of
the Sled's central support post includes guide markings. These
markings allow tor accurate gimble positioning

QUICK
DIAL
74

ViP Video Lighting System

Designed for video. ViP systems provile 55 to 500 watt
capabiiities, powered by AC or DC. Mount one on-camera,
on-stand. or hand hold it. Some ViPs feature adjustable beam
angles. All are light weight and convention cooled.

V-light
Efficient enough to light a small room yet small enough to fit in 2
large pocket. the V-light provides a broad key light. back light or
filf light {with umbrelia or gel)
« Extreme wide-angle multi-use halogen source
« Mounts on stand, clamps, boom. wall, window, door-top
* 500 watt. AC powered (lamps not incluged)

i-light
Battery powered light provides excellent fill light, eye-light, or
high-lights. with good contrast controf fer news and documentary
shooting
« Small and lightweight (18 0z.) for on camera use
« Multi-use 6.1 focusing range with 1-100 'amp (lamps not included)
« 55 or 100 watt (12/14 volts DC}
= Includes cig. lighter connector or optional 4-pin XLR

Pro-light

Can be used as a low-level key or accent light, fill light
(w/diltusion). backlight ar background hght
« Mulli-use halogen, focusing/tilting controlled with one hand
* 125 or 250 wait AC. 100 watt 12 voit, or 200 watt 30 volt DC
« Dptional cigaretie, 4-pin and 5-pin XLR connectors
< Lamps not included

Complete ling of Lowel lights, lighting kits and accessories in stock... Call

r
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DIGITAL PRO PACS

The ultimate professional video battery and recommended tor all applications.
Tne premium heavy duty Digital Pro Pac cell 15 designed to deliver long life
and high performance even under high current loads and adverse conditions.
It's size and weight creates pertect shoulcer balance with all camcarders

« DIGITAL PRO PAC 14 LOGIC SERIES NICAD BATTERY
14.4v 60 Watt Hours 5 1/8 Ibs. Run time: 2 hours @ 27 watts,
3his a 18 watts

+ DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY
13.2v 55 Watt Hours. 4 3/4 Ibs. Run tine” 2 hours @ 25 watts,
3 hours @ 17 watts

Batteries

The Logic Series DIGITAL battenes are acknowledged to be the most advanced in the recharge-
able bartery industry. In addition to the comprehensive sensors integral to all Logic Series batter-
ies. each DIGITAL battery has a buit-in microprocesser that communicates directly with
Anten/Bauer InterActive chargers. creating significant new benchmarks for reliability. perfor-
mance. and lile They also complete the communications network between battery, charger and
camera. With the network in place. DIGITAL batteries deliver the feature most requested by cam
eramen: a rehable and accurate indication of remaining battery power.

The Dyna-Elastic Arm

The Exoskeletal, Dyna-Elaslic Support Arm is designed to coun-
teract the weigltt of the combined camera and Camera Mouating
Assembly by employing high carbon alloy springs. The arm may
be boomed up and down, as well as pivoted in and out . and side
to side [t is the combined boorming and pivoting action of the
arm which creales the shock absorption necessary for ultra-
smooth camera movement and mobility. The spring force 1s tield
adjustable to allow for varying camera weights. For safety. a Dual-
Spring design is employed to reduce spring tailure damage.

Tota-Light
Provides a base or bounce light, backlight. or background light
Use it with an umbrelta or gel frame with a diffusion kit. 11 1s an
ieal filt fight or small sott key or illumination for copy work
« Mulli-use halogen source with 360° no-yoke tiiting
« Choice of 300, 500, 650. or 750 watt AC lamps inot ncluded
« Gull-wing reflectors close compactly for storage and travel
Omni-Light
Produces the ideal key or back-light,
and with diftusion or an umbrella, it~ §
becames a great soft fill source With &8
accessores, hand-hold the Omni
camigra mouni it, or choose from a
wide variety of mounting systems
+ Multi-use halogen source provides a
No-crossover beam
~ Choice of optional quick-change
Super-Spot Reflector for exceptionally long throws at ali voltages
« Choice of lamps: 420 ar 500 watt 120v AC: 650 watt 220/240v
AC: 250 watt 30 volt DC; 100 watt 12 volt DC (lamps not included)

System

Only 3.9 pounds the DP Light ofters a very powerful key, backlight
o background ight with or without diffusion. When used with 1ts.
umbrella or diffusion it provides a soti key. fill, or side light It
includes a #1 reflectar for an 8:1 focusing range and a large cooi-
operating hand gnp and knobs.
» Multi-use halogen source with 170° no-yoke tilting
« Choice of 500, 750, or 1000 watts 120 volts

650 or 1000 watts 220/240 volts (Lamps not inc.uded)

DIGITAL TRIMPAC

Exiremely small and light weight. the Digital Tompac
still has more eftective energy than two NP style slide-
in batteries. High voltage design and Logic Seres tech-
nology elininate the problems that cripple conventional
12 volt slide-in type batteries. The professional choice
for applications drawing less than 24 watts.

+ DIGITAL TRIMPAC 14 LOGIC SERIES NICAD BATTERY
14.4 v 43 Watt Hours. 2 3/4 Ips.
Run time' 2 hours @ 20 watts, 3 hours @ 13 watts

InterActive 2000 Power/Chargers

QUAD 2702/2401

Four-Position Power/Chargers
The lightest (and -
slimmest) tuli featured
four position chargers
ever They can fast
charge four Gold Mount
batteries and can be
expanded to charge up o §-
eight. They aiso offer power 4
from any AC main: allin a N,
package the size of a notebook ¥
computer and weighing a mere four
Ibst The 40 watt 2401 can charge ProPacs in two hours and
TrimPacs i one. Add the Diagnostic/ Discharge module and the
QUAD 2401 becomes an all purpose power and test system The
70 watt QUAD 2702 bundtes all Power/Charger teatures in the ulti-

mate pr power system

Dual 2702/2401

Two-Position Power/Chargers
The DUAL 2701 (70 watt)
and 2401 (40 wat) are
sleek, rugged and economi-
cal two pasition
Power/Chargers that have
all the features of InterActive
2000 technology including
DC camera oulput and LCD
display. The DUAL 2701 will
charge any Gold Mount batlery
in one hour. the DUAL 2401
charges PraPac batteries in two hours and Trimpacs in one. Their
compact, lightweight package design makes them the ultimate trav-
¢l Power/Chargers. They can also be upgraded with the
Diagnostic/Discharge Module and/or with the Expansion Charge
Modules to charge up to six battenes of any type

Professional Grade VHS

PG-30.. 239 PG-60 2.59 PG-120 2.79
Superior Grade Double Coated VHS

SG-30. 3.39  5G-60......3.99 SG-120 4.49
H471S S-VHS Double Coated

ST-30 ..5.99  ST-60.. 7.49 ST-120 7.99

M221 Hi 8 Double Coated
Metal Particles Metal Evaporated

PB30HMP .. 4.99  E630HME . 8.39

PG60HMP. 6.49  EG6OHME 10.49

P6120HMP 8.49  E6120HME 13.99
M321SP Metal Betacam {Box}

058 17.95 10S 18.49 208 19.95
308 22.95 60L 31.95 90U 49.95
DP121 DVC PRD
12M (Med ) 8.29  23M 9.99 33M 12.99
63M 22.49  64L(Lg.)..23.99 94l 33.99
1231 43.99
Hi8 Metal Particle (XRM)

P6-120 XRM 6:59
Broadcast Quality Hi8 Metal Particle
P6-30 HM BQ 6.33 P6-60 HM BQ 6.09
P6-120 HM BQ 7.99
P/l PLUS VHS
T-30 Plus...1.69  T-60 Plus ....1.99  T-30 Plus .2.09
7-120 Plus. 219 T-160 Pius 2.69
HGX-PLUS VHS (Box)

HGXT-60 Plus 2.69 HGXT-120 Plus 2.99
HGXT-160 Plus. .. 3.99
BQ Broadcast Quality VHS {Box)
T-30BG....5.49 T-60BQ.  .6.19 T-120BQ 7.39
BQ Professional S-VHS (in Box)

ST-31BQ. 7.19 ST-628Q 7.99
ST-126 BQ 8.39 ST-182BQ . 17.49
Betacam SP
85MSP.. 15.75 B1OMSP .. 17.75 B20MSP .. 19.75
B30MSP. .20.75 B6OMLSP .29.75 BIOMLSP . 46.45

»
Panasonic.
Mini DV Tape
AY DVM-30 9.99  AY DVM-60 11.99
DVCPRO

AJ-P12M (Medium). .. .8.49  AJ-P23M 9.99
AJ-P33M - 13.43  AJ-P6IM 22.99
AJ-P64L (Large).......24.99  AJ-P94L 34.99
AJ-P123L o 44.99

Hi-8 Protessional Metal Video Cassettes
P6-30 HMPX 4.59  P6-30 HMEX 7.99
P6-60 HMPX 6.59  P4-60 HMEX. 11.49
P&-120HMPX .8.89  P6-120HMEX 15.49

Hi-8 Metal Evaporated Editor {H{MEAD)

E6-30 HMEAD 10.49  E6-60 HMEAD 14.89
£6-120 HMEAD 20.19
PR Series Professional Grade VHS
T-30PR. ...2.38 T-60PR. 2.59 T-120PR 279
PM Series Premier Grade Professional VHS
T-30PM 3.49 T-60PM...3.99 T-120PM....4.79
BA Sesies Premier Hi-Grade Broadcast VHS {In Box)
T-30BA... .3.59 T-60BA 3.99 T-120BA 4.79
MQ Master Quality S-VHS {In Box)
MQST-30...7.49 MQST-60. 7.99 MQST 120 . 8.39
BRS 3/4" U-matic Broadcast Standard {in Box)
KCS-10 BRS (mini) .....B.28  KCS-20 8RS (miny) 8.99
KCA-10 BRS 8.19  KCA-20 BRS .8.69
KCA-30 BRS .9.69  KCA-60 BRS 13.39
XBR 3/4" U-matic Broadcast Master (In Box)

KCS-10 XBR (mini) .. .8.78  KCS-20 XBR (mini) 10.19
KCA-10 XBR . 9.29 KCA-20 XBR 10.69
KCA-30 XBR 11.99  KCA-60 XBR . 15.69
KSP 3/4" U-matic SP Broadcast (In Box)

KSP-510 (mini) 9.59  KSP-520 (mni) 11.09
KSP-10 10.09  KSP-20 11.59
KSP-30 12.99 KSP-60 16.99
BCT Metal Betacam SP Broadcast Master (Box)
BCT-5M (small) .. 14,99  BCT-10M (small) 15.99
BCT-20M (small}.. ....17.99  BCT-30M (small) . 18.99
BCT-30ML 21.49  BCT-60ML.27.99 BCT-30ML ~ 41.99
Mini DV Tape
DVM-30EXM w/Chip .15.99  DVM-60EXM w/Chip .. .19.95
DVM-30EX “No Chip".12.99  DVM-B0EX "No Chip" . .14.99
DVM-30PR "No Chip” .. 9.99  DVM-60PR "No Chip”. .12.99
Full Size OV Tape with Memory Chip
DV-120MEM 29.95  DV-180MEM 34.95
PVD Series Professional DVCAM Tape
PDVM-12ME (Mini). . 24.95  PDVM-22ME (Mini}. .26.95
PDVM-32ME (Mini)....29.95  PDVM-40ME (Mini) . .31.95

PDV-64ME (Standard).39.95
PDV-124ME (Standard).49.95

PDV-94ME (Standard) . 44.95
PDV-184ME (Standard) 59.95

SEVEN DAY CUSTOMER SATISFACTION GUARANTEE

Circle (68) on Free Info Card
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FOR ORDERS CAL

800-947-9928
212-444-5028
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PHOTO - VIDEO - PRO AUDIO

or FAX (24 HOURS

800-947-9003
212-444-5001

THE PROFESSIONAL'S SOURCE FOR PHOTO,

MOST ORDERS SHIPPED
WITHIN 24 HOURS

ERNIGHT SERVICE AVAILABLE

On the Web: http://www.bhphotovideo.com

Panasonic
WJ-MXS50 bigital A/V Mixer

* Four input switcher and any two sources can be * Non Addirive Mix (NAM):
routed to the program busses selects between A and B
« Two-channe! digital frame synchronization permits sources. passing only the
special elfects in each A/B bus signal with the high-
« Combination of 7 basic patterns and other effects est luminance
sreates 287 wipe patterns value
« External edit contral nput for RS-232 or RS-422 ser- « Fade-in and fade-
1al controls Also has GPY input out videa, audio.
« Wipe boundary effects: soft/border {botd. 8 back- titles dividually or
ground colors available) synchronously faded
« Digital effects strobe. still. mosaic. negative/ positive + Down sirean keyer with selectable sources
paint, monochrome. strobe. trail and AV synchr from character generator or external camera
* Real-Time compression - entire Source 1mage « Eight separate memaries enable mstant recall of frequently used efféct
compressed nside a wipe pattern « 8 presel effects including. Mosaic Mix. Position Stream Corkscrew,
«"Scene Grahber” — move a pattern while upholding Bounce. Flip, Shutter Vibrate. and Satellite
the minally tnmmed-in picture iegit  Audio muxing capability of 5 sources with 5 audio leve! adjustments

BT-S1360Y

13" Color Video Production Momtor

The BT-S1360Y is a tull-function. professional 13 production monitor with a weaith of features.

They include. superb 420-line horizontal resofution, S-Video input and output, advanced auto-

matc white balance circuitry, blue-only mode, underscan and pulse-cross All this, housed 1n a

rugged, rack mountable metal-hybrid cabimet Sa. for long-term reliabiiy 10 any protessional

apphication the BT-S1360Y 15 the ideal choice.

« Incorporates advanced. proprietary white balance circutry that
stabihizes winte balance to provide outstanding picture perfor-
mance automaticaly.

« S-Video input and advanced video circuit technalogy provitles a
remarkably sharp picture with over 420 lines of horizontal res

« External sync inputs and outputs provide for synchromzation
with ather equipment fed with the same sync signal

* Blue Only mode plus Chroma selecuon provide a monochrome image
for fine adjustment of contrast. brightness. chrominance & hue

* Puise Cross — displays honizontal and vertical intervais at the
center of the screen so you can examine data in the blanking
area and also sync/burst timing

« Two sets of video/audio nputs and outputs

BT-S 1360Y Olympic Demo Special! \
We have a limited stock of BT-S1360Y monitors that were used by Panasonic exclusively at the 1936 Otympics in
Atlanta. Used onty by Panasonic engineers in broadcasting the summer games, these monitors are like new.

Demo Special $599 '

{$400 less than our regular sellmg prlce on this momtor)

SONY

PVM-14N1U/14N2U & 20N1U/20N2VU

13” & 19” Presentation Monitors

With high quality performance and flexibility. Sony's presentation « Closed captioning is available with
monitors are (deal for any enviconment. They use Sony's leg- the optional BKM-104
endary Trinitron CRT and Beam Current Feedback Circuit for high Caption Vision Board
reselution of 500 fines as well as stable color reproduction. They « Designed with a sturdy |
atso accept worldwide video signals, have a huilt-in speaker and metal cahinet for stabili-
are rack mountable Four models, the PYM-14N1U/20N1U are ty. durability and rack
designed for simple picture viewing. the PYM-14N2U and 20N2U mounting. The 13-inch
add RGB input and switchable aspect ratio for more sophisticated series mount in a 19-
applications. inch rack with the MB-
502B Rack Mount
Bracket The 19-inch
menitors with the SLR-
103A Shde Rail Kit
* PYM-14N2U/20N2U
Only:
< Remote Control (Last Input Switch) - Contact closure remote con-
trol allows you o wire a remote to an existing system so that the
monitor's Input can be remotely controlled te swilch between the
last previously selected input snd the current input

« Underscan ~stirinks
the scanned area of
the prcture tube
approximately 5%
enahling the entire
acuve picture area to
be displayed Lets you
detect infruding cam
eras and mike boolns

« Switchable color temperatures of 6500°K (broadcast standard)
or 9300°K (fer pleasing piclure)

« Built-in speaker and headphone jack

« Rack-mountable with aptional BA-131 brackets.

They Feature.

* 500 Iines of resolution to match OV, DVCAM and DVCPRO
recording capabilities

« Beam Current Feadback for color temperature stahiity

« They handle four worldwide color systems: NTSC. NTSC 4 43
PAL. and SECAM

« On screen display in frve languages Picture adjustments {chrome.
phase. contrast. brightness} and setup adjustments {volume.
aspecl ratio) are déplayed as easy-to-read on screen menus

« Built-in speaker tor small audiences without the expense of an < With the PYM-14NU2 and PYM-20N2U Series. the aspect ratio
exiernal sound system 15 switchable between 4 3 and 16:9 simply by pressina a button

PVM-14M2U/14M4U & 20M2U/20M4U
13” & 19” Production Monitors

Sony's best production monitors ever. the PYM-M Series provide « External sync inpet and oulpist for synchronization with other

stunning picture guality. ease of use and a range of optional func- equipment Can be set so that it will automatically switch

tions They are identical except that the “M4" models incorporate according 1o the input selected

Sony's state-of-the-art HR Trinitron CRT display technology and « Switchable color lemp 6500K (broadcast}, 9300K {pieasing pic-

have SMPTE C phosphours instead of P22 fure}. User preset.(3200K to 10000K)

» HR Tninitron CRT enables (he PYM-14M4U and 20M4U to dis- « Underscan and #/V delay capability tn underscan mode the
play an incredible 800 lines of horizontal resolution. The PYM- eutire active picture area is displayed, allowing you to view the
14M2U and 20M2U use an aperture grille dot pitch of 0 25mm entire image and check the picture edges. H/V defay allows view
to offer 60C lines of resolution. M3 maodels alse use SMPTE-C ng af the blanking area and sync/burst iming
phosphours tor the most crtical evaluation of any color subject « Using color bars as a reference. Chroma/Phase setup mode

« Dark tint for a higher cantrast ratio (black to wiite) and crisper. facilitates the complex, deficate procedurg of monitor adjust-
sharper looking edges ment Especially convenient when used with computer-based

* Beam Current Feadback Circuit » 4 3/16:9 swilchable aspect 1atio editing sysfems

« Each has twe composite (BNC). one S-Video and component input « On-sereen menus for monitor adjustment/operation
(R-Y/B-Y. analog RGB) for flexibility. For more accurale color repro-  « Parallel remote conirol and Tally via 20-pin connector
dugclion. the component level can be adjusted according to the input « Sub control made allows fine. on-screen adjusiment of the center
system. Opional serial digital interace kit BKM-101C (widea) and detent” value of the conirast. brightness, chroma and phase knobs
BKM-102 (audio} for SMPTE 259M compenent senal digital input * PYM-14M20U/M4U mount in a 19-inch rack with the MB-5028

« True muiti-system monitors they are equipped to handle four Rack Mount Bracket. The 20M2U/MA4L mouitors mount with the
color sysiem signals’ NTSC. NTSC 4 43. PAL, and SECAM SLR-103A Slide Rail Kit

[/ SENNHEISER’

Condenser Microphones

Unlike traditional condenser microphones, the capacitive transducer in Sennheiser
condenser migrophones s part of a tuned RF-discriminator circuit. Its output is a
relatively low impedance audio signal which allows further processing by conven-
tional bi-potar low noise solid state circuits Sennheiser microphones achieve a bai-
anced floating output without the need for audio transformers. and msures a fast,
distortion-free response to audio transtents aver an extended frequency range. The
RF-design yieids exceptionally low noise levels and is virtually immune to humidi-
ty and mosture. The comparatively low RF-voltage across the elemenis of the
creeping currents. Sennheiser
RF-technalogy to control residual microphone noise. Optimizing the
transducer’s acoustic )mpedance results in a further improvement in low noise per-
formance Sennheiser studio condenser microphanes operating accarding o this
RF-principle have proven their superior ruggedness and reliability i the past

transducer also ehminates arcing and DC-bias
employ:

decades under every conceivable environmental condition

Cardioid

« Highly versatile. low distortion push-pull element

« Transformerless RF condenser. igh oulput level

« Transparent response switchable proximity EQ Recommended
for most situations. including digital recording. overdubbing
vacals. percussive sound, acoustic guitars. piane, brass and string
instruments. Mid-Side (M-S) sterec. and conventional X-Y stergo.
Vocals when used with a pop-screen

Short Shotgun

« Short interference tube RF condenser

« Lightweight nmietal alloy, transfermerless. low noise. symmetrical
capsute design

« Smooth off-axis frequency response. Handles extremely high SPL
135 dB). ideal for broadcasting, film. video. sports recording,
interviewing in crowded or nossy environments. Excellent for stu-
dio voiceavers

TASCAM pa-ss

« ATF system ensures no tracking errors or loss of synchronization. All eight tracks of audio are
perfectly synchronized. It also guarantees perfect tracking and synchronization between —

all audio tracks on all cascaded decks - whether you have one deck or sixteen {up to 128 s

tracks!)

« Incoming audio s digitized by the on-hoard 16-bit D/A at either 44.1 or 48KHz
The frequency response is flat trom 20Hz to 20KHz while the dynamic range

exceeds 9248
« Execyte

seamless Punch-ins and Punch- outs. This feature offers programmable digital

-

crossfades. as well as the ability 1o insert new material accurately into tight spots. You can even delay individual tracks to generate

special effects or compensate for poor timing

SONY PCM-800

« Flawless sound quality,
AES/EBU digital /0 and XLR analog I/0 connections.

« Combines audio functions such as precise
nology. external synchroruzation with SMPTE/EBU time code and selectable sampling
requencies of 44.1 and 48kHz

« Shuttle diai for precise tape control, variable speed playback of 6% in 0.1°
ments ang a liat frequency response from 20Hz to 20kHz

g rebability and pr audio interfacing with

e auto punch in/out digitat cross fade tech-

incre-

« Operate up to 16 PCM-800's in perfect sync with optional RCC-S1 sync cables,for up to 128 chanrels of digital audio recording
« Optional DABK-801 Sync Board provides SMPTE/EBU time code generation and chase sync. It locks 1o the incoming time code with

subframe accurafe offset-

- ideal for audio-follow-vides applications. Also synchromizes to external video reference signal

« Optienal RM-D800 prevides comprehensive remate contral over all PCM-800 funclions The RM-D800 can control up to six units for

up 10 48 channels of digital audio

ALES|S adat xt

8-Track Digital Audio Recorder

An incredibly atfordable tool. the ADAT-XT se

« Onboard 10-point autolocate system provides quick access to
multiple tape locations. Four specialized locate points make your
recording sessions quicker and easier

« Includes remote control with transport and locate funcliens
offers a footswitch jack for hands-free punch-in

« Advanced transport software continuously monitors autoloca:
tion pertormance and the head constantly reads AQAT's built-in
sample-accurate tine code—even in fast wind modes.

* Dynanuc Braking software lets the transport quickly wind to
locate paints while gently treating the tape

\TEX

s 3

4-Channel Digital Audio Card for Windows

The next generation in digital audio for the desktop. StudioCard 1s a premium-quality digital
audio atlapter with advanced features. studio-quality specs and professional conngctions.
Unmatched m gualty. flexibility and expandability, it features 4 tracks of audio sound and real
time digital mixing capability.making 1t the ideal hoard for musicians who want digital multitrack-
ing and mixing on their PC, or producers looking tor & versatile board 1ot post-production digital
audio editing and uncompronused audio quality StidieCard is Windows 95" plug and play compatibie

pius includes drivers for Windows NT as well

« Key to StudioCard's amazing sound 1s the marriage of a low noise
analog I/D section and high quality A/D and D/A converters. A
PCl-based 32-bit memory mapped board. it delivers less than
0.003% total harmonic distortion and 92dB dynamic range. Plus,
a PLL-based sample clock generator that can he locked to an
assortment of clock sources

« Incorporates a programmable 32-tit 40 MHz DSP and pro con-
nections Iike 4 independent balanced analog /0s {+4dBu or -10
dBV) and AES/EBU or S/PDIF digital /0 1t also offers a MID! port
with deep butters and time stamping. No matter which type of
equipment you have StudioCard will integrate into standard stu
dio environments

ets the standard in modular digital multi-
track recording. With new features and enhanced capabilines. the ADAT-XT cperates up
to four times faster than the ariginal ADAT, offers an ntelligent sottware-contralled tape
transport and prowides onboard digital editing and flexible autolocation

StudiolLard

o e — . 4 TAAGK BISITAL AUOIG

« Servo-balanced 56-pin ELCO connector operates at +4dB to
interface with consoles with +4 dB bal/unbal inputs/outputs.
Also unbalanced -10dB inpuls/outputs (phono connectors)

 Has an electronic patch bay built-in so it can be used with
stereo and 4-bus consoles

« Make flawless copy/paste digital edits between machines or
even within a single unit. Track Copy feature makes a digital
clone of any track {or group of tracks) and copies if to any other
track {or group} on the same recorder. This allows you to
assemble composite tracks for digital editing.

« Compatible with film. video or MIQI. StudioCard offers synchro-
nization via SMPTE. MTC, word and pixel clocks, and composite
video. Plus, the StudioCard not only reads SMPTE timecode. but
generates it as well

« Unique to the Aniex design is StudioCard's multiple adapter
capability This means you can install multiple StudioCards in a
single computer for up to 16-track recording. Start with one
StudioCard today - add more StudioCards tomorrow Also
included 1s an on-board SPx expansion connector for plugging
in optional for p or enh, d DSP
operatigns.

Minimum Shipping USA (Except AK & Hi) $7.00, up to 3 Ibs. Add 60¢ for each additionat I5. For ins. add 40¢ per $100. © 1997 B&H Photo - Video. Prices arp valid subject to supplier prices. Not responsible for typo
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[ TO INQUIRE ABOUT YOUR ORDER:

1800 221-5743 + 212 239-7765|
OR FAX 24 HOURS:

New Address:
420 Ninth Ave. (Bet. 33rd & 34th St.)
New York, N.Y. 10001

0 VIDEO PRO AUDIO

800 947-2215 * 212 239-7549

Quick
DIAL
72

RS4x4/8x8/16x16/16x8/12x2
Video/Audio Matrix Routing Switchers

Knax’s family of high performance, 3-channel routing switchers are extremely versatile.
easy-to-use and very affordable. Housed in an ultra-thin rackmount chamss
they accept and route (an the vertical interval) virtually any video signal
including off-the-air and non-timebase corrected video. They also route |
balanced or unbalanced stereo audio. The audio follows the video or
you can route the audio separately (breakaway audio). Each of the
switchers offers easy manual control via froni panel operation They can
also be controlled remotely by a computer, a Knox RS Remate Contraller.
or by a Knox Remote Keypad via their RS-232 port Front panel LEDs
mdicate the current routed patter at all times. and an intenal battery hoids ..-“.
and restores current aptterns in case of power interruption. Totally versatile, Knox switchers are ideal -
for applications such as studio-teed control and switcher input control, plus they have an internal timer allow.
ing timed sequence of patterns for surveillance appiications as well
* Accept and routes vittuaily any one-voit NTSC or PAL video sig-
nal input—incluihing off-the-air and non-ttmebase corrected ~to
any or all video outputs
« Accept and route two-volt mono or stereo unbalanced audio
inputs te any or all audio outputs.
« Video and audio inputs can be routed independently {breakaway
stereo audio), they don’t need to have the same destination
« Can store and recall preset cross-point patterns. (Not available

« Aninternal battery remembers and resteres the current
pattern in case of power failure

« Internal vertical interval switching firmware allows on-air
switching

= Housed in & thin profile rackmount 1" ghassis

« Also except the RS12x2 are available in S-Video versions
with/without audio.

« Models RS16x8 and RS16x16 are also available in RG p

¥ VIDEONICS P dhwere-

Animated Postscript Character
and Graphics Generator cr‘P t

The most advanced character generator ever designed for video production, multimedia and
n¢ustrial applications, PowerScript defivers the huge range of titles and graphics supported
by PastScript display technalogy, plus amimation, effects, transparenicy and color keying. It
features two GPI inputs. anti-aliased, 17.5 ns (i N ) pixel n and 4.2:2 broad-|
cast-quality vigeo. it also offers high-speed RISC processing to provide real-time Level 2
PostScript imaging and fast rendering—even with the most complex images The
PowerScript works stand-alone or with a computer, has a bui't-in TBC, ofters a powerfui and
intuitive interface, and is suitable for the desktop or can be rackmounted

Powerful Character Generator

« Choose from 35 built-in fonts or download PostScript fonts from
your PC. PowerScript’s high-speed RISC processor provides real-
time PostScript imaging

« Characters can be rotated at any angle, scaled ta any size
stretched horizontally or vertically

« Styles include variable bold and itaiic underline and shadow
(drop shadow. variable displacement and opacity). Each charac-
ter can be adjusted separately.

« Text can be positioned anywhere on the screen or autoinatically
centered. vertically or horizontally _Left, right, top, bettom and
center jusbhication 1s alse provided

Roll, Scraw!, Animaiion, Etfects
= Vanable speed roll, crawl and push {slide) i all directions.
« Every text object, graphic and logo can be animated. Complex

animations include having elements follow paths, bounce, etc
« Elements can change outline and/or fill color, transparency, posi
tion as they move and results are displayed in real time
* Move individual characters in ditferent directions. make colors
change: flash words: make letters and words bounce: spin a Jet-
ter across the screen. Use fades and wipes to transition between
titles ang video or between two pages of fitles

on RS12x2.)

« Front panel key-pad operation allows easy manual operation

« Can alsa be controlted via RS-232 interface with optional RS
Remote Controller or Remote Keypad.

« Internal timer allows manual or automatic timed sequence of
patterns —ideal for surveiliance applicatons.

« Front panel LED indrcators display the present routing patterns
at afl times.

nent version

* With optional Remote Video Readout, the R$16x8 and RS16x16
can display active routes on a monitor at remote locations, via a
composite signal from a BNC connector an the rear panel

« The RS4x4, R58x8 and RS16x16 are alsq available with bal-
anced stereo audio They operate at 660 ohms and handle the
full range of balanced audio up to +4 dB with professional quick-
connect, seH locking, bare- Wire ¢ connecturs

StudioFrame
e Ermaume¥ Modular Video Processing System

The Nova StudioFrame Series is a modular, ftexible, digital/analog
signai processing system It is designed o efficiently and effec-
tvely combine a wide variety of individual function (or processor)
boarts such as A-D and D-A converters, video signal encoders
and decaders, audio and video distribution amplifiers and frame
synchronizers nto more compiex function groups, all in one
equipment mainframe The scalable nature of the StudioFrame
design allows it to be easily reconfigured and/or upgraded as
today's video standards and requirements continue to evolve. The
system is based on two rackmount frame models (the SF-3 and
SF-1) aflowing up to Ihirteen front loading processor boards and
thirteen rear mounted passive interface cards to be accommodat-
ed in a single chassis. Both the StudioFrame SF-1 and SF-3 chas-

structed to endure studic rackmount
production van and 08 (Dutside
Broadcast} mabile applications.
A universal power supply
operates al either 110 or 240
VAC. 50/60 cycle. DC opera-
tion 1s optionally available as
is a redundant supply with
automatic switchover
Dual exhaust fans main
tain proper airfiow and cooling
"Hot swappabie” front card
loading allows power-on

sis are designed to meet the mos! stringent broadcast require-
ments. The SF-3 is a thirteen stot, 3RU chassis while the SF-1 is a
4 slot, 1RY chassis. All studio cards as well as the two chassis
are hacked by a two year warranty on parts and labor with guaran-
teed 24-hour turnaround service. The units are ruggedly con-

removal/insertion of individual processing miodules without dis-
turbing others in the system All cabiing can remain in place while
you service” any madule. An intelligent “centerplane’ provides
power, sync, iming and data distribution, facilitating expansion to
more complex, more cost-gffective signal processing functions

« Characters are kerned, using the font's standard
kerning information. Spacing is highly flexible with vaniable ward
and letter spacing and line spacing (Jeading)
Intuitive User Interface

* Buiit-in real-ime object-based drawing tool and text editor—no
computer or software required. Design can be done ahead of
time and displayed later, or can be done on the fly

« Supplied keyboard and mouse are used with easy on-screen
menus to place and modity graphics an text

« Change fonts, colors, and other characters instantly

Transparency and Colors

« Characters can be made transparent (0-100%) over video, other
characters and graphics with 64 levels of transparency

« Opaque characters can use over 4,000,000 colors | transparent
characters can use over 8,000

* Different colors can be used for fill and outline (variable
wunh) as welt as each \ener and each graphrc

GUICK
DAL
- m R

Manutagturing test an¢ measurement equipment for over 40 years, Leader Instruments is
the standard which others are measured against for reliability, performance, and most
important—cost effectiveness. Before a product is brought to market, an exceptional degree
ot energy angd effort go into its design. Prototypes are built and tested to withstand environ-
mental and other factors far exceeding actual operating conditions. These include high
humidity, extremes of heat cold, shock and vibration. Manufacturing quality is built in every
step of the way and only the fnest parts are used. At each production run, subassemblies
are separately lested before they are integrated into the finished praduct, then each product
is tested again. This is why less than ha!f of 1% of all Leader products are ever returned for
warranty repair or adjustment

Backgrounds and Graphics

« Titles can be placed on solid color, patterned or graduated back-
grounds, or ey can be genlocked to incaming video

« Lines, squares, rectangles. ovals and circles can be created and
placed anywhere on the screen Each graphic object can use a
ditferent color, transparency, rotation, size, fill and outline.

Imported Logos and Graphics

« Accepts most PostScript or PCX format graphics without modifi-
cation Imported images can be any size and can be scaled.
skewed, and rotated when placed on screen.Transparency and
anti-aliasing can be defined when graptic is generated

Expansion Capabilities

Although PowerScript operates on its ewn, you can still add

peripherals and connect to a computer or network. Two PC-card

slots allow the addition of non-volatile flash-RAM and Ethernet

cards. RS-232 porl allows connection to desktop computers for

added storage and downloadmg of fonts or graphics from a PC

NovaASD/Nova$S
Analog to Serial Digital & Serial Digital to

Components ot the Nova StudioFrame senes, the NovaASD and the NovaSDA incorporate the
video processing techniques for high speed A-D and D-A signal conversion They are designed
the most stringent broadcast requirements and their "hot swappable” front card loading facilita

DA

Analog Converters

latest digital
1o meet
tes ser-

vicing without disturbing other cards in the system. The NovaASD is ideal for for intertacing ana-

5860C WAVEFORM MONITOR

A two-input waveform momitor, the 5860C features TH, 1V, 2H, 2V. 1
s/div and 2V mag time bases as well as vertical amplifier response
choices of flat, iRE (low pass), chroma and DIF-STEP. The latter
faciiitates easy checks of luminance linearily using the staircase sig-
nal. A PIX MON autput jack feeds observed (A or B) signas to a pic-
ture monitor, and the umit accepts an external sync reference. Built-
in calibrator and on-off contral of the DC restorer 15 also provided

5850C VECTORSCOPE

The ideal companion for the 5860C Wavetorm Monitor, the
5850C adds simultaneous side-by-side waveform and vector
monitoring. Featured 1s an electronically-generated vector scale
that preciudes the need for fussy centering adjustments and
eases phase adjustments from relatively long viewing distances
Provision is made for selecting the phase reterence from either
Aor B inputs or a separate external timing reference

log signals with digital video formats and the NovaSDA for inlerfacing serial digital signals with

SDA-1 Serial Digital Component  SDA-2 Serial Digital Component to  SDA-3
to Analog C t Converter C ite and S-Video Converter  Serial Digital
* SMPTE 259M 4:2.2: Senal Digital « SMPTE 259M 4-2:2: Serial Digital Composite to
Component (D1) input. Component (D1} nput Analog Video
« Equalized and reclocked serial digital  + Equalized and reclocked serial digital Converter
component output conponent output « SMPTE 259M Serial Digital Composite
« Analog component video (Y, R-Y. B- « Oual compasite & dual S-Video outputs (D2.D3) nput,

Y/YUY). RGB or RGB/S outputs

* 10-bit D/A converters

« Dutput fevel control

* NTSC and PAL compatible

ASD-1 Analog Component to Serial

Digital Component Converter

« Analog component video (Y. R-Y. B-
Y/YUV), RGB or RGB/S mput

* Dual SMPTE 259M 4.2:2 Serial Digital
Component (D1) outputs

* 10-brt D/A converters

« Picture positioning control

« NTSC and PAL compatible

NovAMNR Median Noise Reducer

The NovaMNR 1s a StudioFrame card that ehminates impulse and transmission noise, cleans up satellite. microwave and fiber feeds and
fills In CODEC and time-based corrected videotape drop-cuts. It features full bandwidth, uncompressed 10-bit digital processing for uiti-
mate video transparency as well as analog composite Inputs and outputs.

« Eliminates “sparkfies”. those black and white dots that somet:imes appear on remole
video feeds The NovaMNR incorporates a proprietary adaptive three-dimensional medi-
an filter that analyzes pixels from severai fields of video and replaces the impulse noise
with uncontaminated ciean videa

« Color bar output selectabie

* 10-bit D/A converters

« Qutput leve! control

+NTSC and PAL compatible

ASD-2 Analog Composite and

S-Video to Serial Digital

Component Converter

= Analog composite and S-Video input

» Dual SMPTE 259M 4.2:2 Serial Digital
Component (D1) outputs

« 10-it D/A converters

« NTSC and PAL compatibie

* Equalized and reclocked serial digital
composite output
= Four analog composite vidzo outputs
« Color bar output selectable » 10-bit D/A converters

ASD-3 Analog Composite to Serial

Digital Composite Converter

* Analog composite video input

* Dual SMPTE 259M 4:2:2 Serial Digital
Composite {D2/D3) outputs

« 10-bit O/A converters

« input gain adjustment

« Control's are accessibie locally or
remotely. A three position threshold
switch {off/low/high} adjusts system

5100 4-Channet Component / Composite WAVEFORM

The 5100 handles three chanrels of component signals, plus a fourth channel for composite signals, in mixed component / compasite
facilities. Features are overlaid and parade waveform displays, component vector displays, and automatic how-tie or “shark fin" displays
for iming checks Menu-driven options select format {525/60. 625/50. and 1125/60 HOTV), fult line-select. vector calibration, preset
front-panel setups and more. Dn-screen readout of scan rates, line-select. preset numbers, tigger source, cursor time and volts

5100D Digital Waveform/Vectorscope

The 5100D can work in component digitai as weil as component analog facilities {and mixed It provides i H
waveform, vector, timing and picture monitoring capabilities. Menu driven contro! functions extend familiar waveform observations into
highly specialized areas and include local calibration control, the ability to show or blank SAV/EAY signals in both the waveform and pic-
ture, the ability to monitor digital signals in GBR or YCbCr form, line select (with an adjustable window}), memary storage of test setups
with the ability to proviiie on-screen labels. flexible cursor measurements, automatic 525/60 and 625/50 operation and much much mare.

5870 Waveform/Vectorscope w/SCH and Line Select

A two-channel Waveform/Vector monitor, the microprocessor-run 5870 permits overlaid waveform and vector displays, as weil as over-
laid A and B inputs for precision amplitude and timing/phase matching. Use of decoded R-Y allows relatively high-resclution DG and DP
measurements. The 5870 adds a precision SCH measurement with on-screen numerical readout of error with an analog display of SCH
error over field and line times. Full-raster iing select is aiso featured with on-screen readout of selected lines, a stroe on the PIX MON
output signal to highlight the selected line, and presets for up to nine iines for rautine checks.

5872A Combination Waveform/Vectorscope

Models 58724 ofters all the operating advantages of the 5870, except for the following: SCH (s deleted from the 5872A {line selec

retained), making it ideal for sateliite work
5864A waveform Monitor 5854 vectorscope
A dual channel compact vec-

A two-nput waveform manitor that
offers full monitoring facilities for torscape, the 5854 provides pre-
cameras, VCRs and video transmis- cision checkout of camera

slon links. The 58644 offers front encoders and camera balance,
panel sefection of A or B inputs, the as well as the means for precise

« Universal drop-out compeisation replaces missing video information, whether it is
from a time-base-corrected VCR source or the decoded output of a CODEC feed. The
fNovaMNR effectively fills in drop-outs with replacement video from the surroundimg
pixels and previous video field

noise sensitivity while a bypass/operate
switch 1s also included Boih switches
arg remoteable via RJ-11 jack

« Also available in PAL and PAL-M
versions

INC -8 RGB/Component to Composite/S-Video Encoder

« 10-bit processing. 8-bit D/A conversion
= Zero insertion delay, frame of memory
= Two composite and one S-video output

* Remote serial control «
« Color bar output selectable

Dutput level control

choice of 2H or 2V display with
sweep magnification. and flat tre-
quency response or the inser-
# tion of an IRE filter In addi-
«# tion, a swichable gain boost of
X4 magnifies setup to 30 IRE
p umits, and a dashed graticule line at 30
units on screen facilitates easy setting of master
pedestal. Intensity and focus are fixed and automatic for optimum
tisplay. Supplied with an instruction manual and DC power cable

genlock adjustments for two or
more video sources. Front
panel controls choose
between A and B inputs
tor display and between A \c
and B for decoder reference

Gain is fixed or variable, with front
panel controls for gain and phase adjust-

ments. A gain boost of 5X facilitates precise camera bai-
ance adjustments 1n the field. Supplied with a DC power cable

« Designed to meet the most stringent broadcast requirements

« "Hot swappable® front card |oading taciiitates servicing without
disturbing other cards.

« Available in PAL and PAL-M versions

= Analog RGB (Sync on Green or all three), RGB/Sync and YUY
{Betacam) inputs Also availabie with laoping inputs.

« Variable luminance natch titer

« Y and C pre-comb tiltermg for maximum encoding performance

Designed for EFP and ENG (electromic field production and electronic news gathering) operations, they feature compact size, light
weight and 12 V DC power operation Thus full monitoring faciities can be carried imo the field and powered from NP-1 batteries,
battery belts and vehicle power. Careful thought has been given to the reduction of operating controls to facilitate the maximum in
monitering options with the operating simplicity demanded n field work.

CORPORATE ACCOUNTS WELCOME

Circle (69) on Free Info Card

www.americanradiohistorv.com



Dielectric Communications signed
an agreement with NBC for the pur-
chase of DTV and NTSC TV station
equipment. Under the agreement, Di-
electric will be NBC’s supplier for its
current and future O & O TV stations
nationwide. The agreement covers all
passive RF components including, but
not limited to, antennas, transmission
lines, filters, combiners, switches and
dehydrators.

Comark Digital Services (CDS) and
the WGBH Educational Foundation are
teaming up to develop strategies for the
implementation of DTV. Comark and
WGBH will develop plans for digital
television, including HDTV, SDTYV,
multicasting and data broadcasting, as
well as access services such as closed-
captioning and descriptive video.
WGBH plans to have a digital signal on
the air by the end of 1998.

Avid Technology Inc. announced that
FOX Television Stations, Inc. will in-
corporate its new AvidNews newsroom
system in each of its 22-owned stations.
The AvidNews newsroom system in-
creases news production by streamlin-
ing all text processes. With the integra-
tion of Avid’s newsroom computer sys-

tem, Fox plans to have 200 seats in-
stalled by this June.

Avid also announced that WSB-TV,
Atlanta’s ABC affiliate, will also install
AvidNews; the sale will involve the
installation of 171 seats.

Sony announced that the Washington
Redskins’ home stadium, the Jack Kent
Cooke Stadium, is now equipped with
the TX-7 component triax system and
DXC-D30 DSP cameras. Professional
Products of Bethesda, MD, integrated
and installed an advanced A/V system
that is used to feed game action and
crowd shots to the Sony JumboTron
system during games and for the stadi-
um’s commercial and promotional vid-
eo production. In addition to allowing
for quick camera setup and multiple
camera direction by a small crew, the
triax system is designed for high-qual-
ity component video and extensive con-
trol of DSP functions.

More than 20 of its DV6000 Universal
Digital Transport Systems from ADC
Broadband Communications are being
used by WorldCom in the United King-
dom. With the DV6000 system, TV
stations no longer need an on-site truck
to do post-production work, instead the

signal is sent directly to the production
studio to be edited and transmitted.

In an effort to consolidate regional
operations, the WIC-Television Group
in Alberta has chosen the Louth Auto-
mation ADC-100 to provide compre-
hensive solutions for automated satel-
lite recording, program timing, media
preparation and multichannel commer-
cial and program playback. The two
main centers, CICT Calgary and 1TV
Edmonton, originate the five signals.
Calgary’s CICT provides a second feed
for CISA Lethbridge, while CITV in
Edmonton provides a total of three on-
air channels.

Hewlett-Packard installed eight HP
MediaStream broadcast servers at the
FOXTEL Management, Pty., Ltd. facil-
ity. Based in Sydney, Australia, the
FOXTEL facility went operational with
the new servers in October and pres-
ently is running more than 16 channels
to air. The installation consists of seven
HP MediaStream servers connected via
a fiber channel network. Each server
delivers one input channel and five
output channels and will accommo-
date up to 15 hours of spot and promo-
tional insertion material.

People

Dr. Yeshwant Kamath was appoint-
ed president of Videonics, Campbell,
CA, and will serve on the board of
directors.

Inscriber Tech-
nology, Ontario,
Canada, has ap-
pointed Hugh
Smyser as director
of U.S. operations.
Smyser will be re-
sponsible  for
strengthening the
U.S. dealer network, expanding U.S.
marketing and support systems and
leading all operations in the U.S. mar-
ketplace.

Dan Ambauen was promoted to Har-
monic Lightwaves’ director of sales
for the Western United States, Sunny-
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vale, CA. Ambauen will oversee the
sales team responsible for servicing
Harmonic’s customers west of the
Mississippi River.

Tan Yee Tiang
was named di-
rector of opera-
tions and engi-
neering at Asia
Broadcast Cen-
ter, New York.

Telemetrics, New York, has appoint-
ed James D. Wolfe to the position of
sales director for the company’s lines
of camera control and robotics sys-
tems.

Romolo Magarelli has been named
president and chief science officer of
the Everetz Corporation, Burlington,
Ontario, Canada. Everetz also an-
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nounced Douglas A. DeBruin as chief
financial officer and Alan Plaunt as
technical director.

Harris Broad-
cast division,

Richmond, IN,
announced that
Chuck Maines
hasadded therole
of radio and TV
audio advisor to
his other duties.

Rajnish Babbar
has been appoint-
ed program man-

ager, network
management for
the Broadband
Communications
Division, Meri-

den, CT.



Professional Services

HDTV Doesn't have to mean
High Dollar TeleVision™.

Check us out at
www.AstreSystems.com

“Say It Better”
See more than 300 tips
(and related books and tapes)
from “gut instincts” expert,
Emmy-winner and former Wall
Street Journal reporter Kare Anderson at
www.sayitbetter.com

JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD *1
Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

CHAN ASSOCIATES

Strategic Marketing ¢ Public Relations » Advertising
1307 Shadow Lane, Suite C
PO. Box 5509
Fullerton, CA 92838-0509

H Phone: (714) 447-4993
Curtis Chan Fax: (714) 5780284
President Pager: (714) 506-1357

Email; cichan@ix.netcom.com

CompuServe: 74601,2707

HAMMETT & EDISON, INC.
CONSULTING ENGINEERS
RADIO AND TELEVISION

DANE E. ERICKSEN, PE.

Box 280068
San Francisco, CA 94128
707/996-5200 707/996-5280 Fax

D.L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, lllinois 61604
(309) 673-7511
FAX (309) 673-8128
Member AFCCE

NETCOM

STATE OF THE ART ENGINEERING
FOR AUDIO AND VIDEO
ENGINEERING DESIGN » CAD DRAFTING SERVICES
CABLE FABRICATION « PRE-WIRED PATCH PANEL RACKS
SYSTEM INSTALLATIONS « EQUIPMENT SALES

REID BROADCAST COMM. INC.

ED REID - PROJECT ENG. SERVICES
RADIO-FM/AM TV-ANALOG /DIGITAL
P.O. BOX 170476
Arfington, Texas 76003

S Stainless, ine.

50 Years of Broadcast Tower
Design - Fabrication - Construction

(29&) g?'38‘3-7§3%424 (817) 4966142 (FAX) 4965835 210 S. Third St. Voice 215-699-4871
1465 PALISADE AVE. TRANBCK. NJ 07666 E-MAIL RBCI@NKN.NET North Wales, PA 18454 Fax  215-699-9597
. . East ﬂast v BL
Why not run your Only $151° per insertion. C ideo Systems

business card here‘! Frequency discounts consultants ® engineers ® systemsintegrators

. 3Mars Court

3 aval Iable- Boonton, NJ- 07005

Promote your services Coiol s

and increase business! Call 1-800-896-9939 Fax975.4020208 .., (.-

For Sale

http:/ /. nrnadnastaxchanqe.cnm

The new way to buy and sell preowned broadeast video gear. Free listings

1-888-FAN-GEAR F v

roadcast
xchange, .

| D toll-dreg or cail -+ 1.310.252.8481 b have the itest hod list sem t your [l

——eeeee e
FREE 44pg Catalog & 80 Audlo/Vldeo Appllc
el ﬁ% ?;P::n? M
o ke . mic,
L e

é a_i
o A

V¥ideo & Audio Dist Ampls
RGB-Sync Dist. Ampis Routing Switchers

QPAMP LABS INC (213) 934~ 3586 }
1033 N Sycamore Av LOS ANGELES CA_90038

http:/iwww.opamplabs.com

TAPE, VI0€0, / PRESS.
LINE, OBC | BOXES

|'1 n/-out vum/Am

0/ (80t Videotm s
rinizeon usio Oty
| pn32-out_ videotaua

PH: 423-585-5827
FAX: 423-585-5831

E-MAIL: whisper@lcs.com

SOUND ISOLATION ENCLOSURES

Vocal Booths WEB SITE:
Broadcast Booths www.whisperroom.com
etc... 116 S. Sugar Hollow Road

Moristown, Tennessee 37813

Ei-Trorms Mamdlaciuind & I'Iialla.nh-ﬂ Prichicia

FREE
CATALOG!

= Microwave
TRON-Tek | .-nh.—/
Tt

Video Equipment

Miniature S-band 2 and 2.5 GHz Links

o Fixed Frequency - Selectable Output

e Tunable - Continuous
e Remotely Tunable - Via RF or Phone
e Tower Cams - Various Coufigs

« Repeaters - In-band Available

Call for Free Catalog
918-663-4877

P
(“FRON-Tek, Inc. |
6570-B East S1st Street
Tulsa, OK 74145

(FCC TYPE ACCEPTED)

T D e e e R L S A YT

| CLEARLY PRUDENT.

For video duplication, demos, audition reels,
work tapes, our recycled tapes are technically
upto anytask and downright bargains. Allformats,

fully guaranteed. To order call:
(800)238-4300 CARPEL

Advertise in Broadcast Engineering Classifieds!

February 1998
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EBROADCAST PRODUCTS W
i
AssounTes

\ N

For Sale

l: 90 Day

BROADCAST Warranty Labor,
STORE One Year on Parts

2403 HOWARD LANE
AUSTIN o TX e 18728

1-800-728-3125

All Major Brands, Featuring: Special this mo

[]||}|'|'A|_S Night Suite AVID \
MWFR&ST "' NNACLE MC 1000

BCONSULTING - ENGINEERING
BINSTALLATION- FURNITURE

. 2-9 gig drives
2-20" it 25 OOO
:;érsvsmoﬁ S ()NY #8?1022' o $ (one' only)

LA 818.551.5858 NY 212.268.8800

Video Monitoring DA - 4-2-2/270 mbps.
Four reclocked SDV outputs, plus four CVBS or
RGB outputs. 10 bit DAGs. Fits GVG 8500/8800

Fax 818.551.0686 Fax 212.268.1858
www.broadcaststore.com

Circle (101) on Free Info Card

APE THE 5D VIRTUAL TELEPORT
Serving USA and Canada
E RAS E Rs Digital and analog video, data
| C Band Transponders

available on GE1

TBC-RMT - TBC Remote Control Unit
Remote control of up to 3 TBC's. For use
with internal TBC's on BVW, DVW, PVW,
UVW, and BVH Beta machines or any
machine using Sony BVR-50 controller.

Purchased with 1, 2, or 3 modules. With The VVOI’ld’S Leadel‘ Suasiony Shece
3 modules. Now availabale for JVC In De aussers Woz,.fff\';izzolg‘:fiw
machines - Series 22, 80, 85. $960 g Call 1-800-565- 1471

{ Program Playout and Uplink Facility
located in Otiawa, ON, CAN.

SCR-4X8 - Serial Machine Control Uplink installed at your location, remote
controlled and monitored from ours

Router - Input/Output Twelve rear A . i
mounted DBY-F connectors {four controllers, & b KusBandylransporiale
Hire/Lease/Sell

eight devices). E1A RS-422 send and receive. 1M o - .
Controls: Twelve lighted pushbuttons for The Ellmlnator 4000 Engineering and Technical Services
channel assignment

There’s nothing better than the Model 4000
to completely erase metal particle media in just

Call: Grahame Fournier

)

T EEREEREEEBEE} seconds, including the hard to eliminate audio 1-800-267-1221 x152
HRAERERERSE- and control tracks. It’s the one degausser email: efournier@5d.com
e —————— approved by major television networks and
SCP-10 - Serial 422 Patch Panel production facilities across the world. Join the
10x10 passive non-normalling serial data patch owners of the Eliminator 4006 and see what 4
| T k units high. Legend sirips and Garner Degausser can do for you. .
panel. Two rack units high. Legend srips an g WL, o o e St“dlo Exchange %
10 patch cords included $350
Lincoln. NE 68504
- : - ] industries rsm-228-027 Burbank
e b TEL (402} 434-9100 .
= FAX (402) 434-9133 sk
VU2-P - VU/Peak Meter with Phase Circle (102) on Free Info Card (818) 840-1351 Fax (818) 840-1354

Indicator - Simultaneous peak and VU
display. Solid state phase indication. Highty
readable LED arrays. Adjustable headphone out-

put. Hi-impedance looping inputs.. . $ 890 : ’ust Think...

| ...if this had been your

SPK-2 - Two Channel Avdio Monitor | ad, youd h?ve a
Two channel oudio confidence monitoring. I prospect right now!
|

Accepts both balanced and unbalanced inputs.
ccepts both balanced and unbalonced inputs Call 1-800-896-9939 to

Five switchable listening modes. Headphone
output with speaker mute $ | place your ad today.

[ New and Used Video Equipment
Audio/Video Dealer
Starring
Panasonic & Sony
BUY, SELL. TRADE & CONSIGN

816 N. Victory Blvd.
Burbank, CA 91502

email: studioex @ecom.net
www.studio-exchange.com

U
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Classifieds

Place your
business on
top of the
world with
392,000+
worldwide
circulation!

Advertise in
Broadcast
Engineering!

the .
FANTOZZ|

compary, inc.

Ground Facilities

Engineers/Constructors

PROVIDING TURNKEY ENGINEERING AND CONSTRUCTION
SERVICES TO THE COMMUNICATIONS INDUSTRY

93 Devine Street San Jose CA 95110
(408)297-2700 FAX:(408)297-2766

Services

Structural Studies

Earth Stations Static/Dynamic Analyses
Towers Failure Analyses

Civil Works Risk Assessments
Testing/Inspections Location/Height Verification
Tall Towers Surveying/GIS

Design/Build

Circle (103) on Free Info Card

Equipment
Wanted

WANTED Parabolic Audio Dish, Sony PBR-
300, 14 inches. Contact WQED, Alan Lawyer,
4802 Fifth Avenue, Pittsburgh, PA 15213.
Phone: 412-622-1455; Fax 412-622-1488

Want more information on
advertised products?

Use the Reader Service Card.

Help Wanted

MAINTENANCE ENGINEER: Top 50 market
television station seeking a qualified mainte-
nance person. This person must havea strong
background in Beta, Macs and PC computers,
Digital electronics and be a good trouble
shooter. Must be a self-starter and highly
motivated. Send resume to the following ad-
dress. WSMV-TV Att: Mike Nichols, 5700 Knob
Rd., Nashville, TN 37209. EOE

ENGINEERING TECHNICIAN NBC network
affiliate in 79th market now accepting applica-
tions for a technician to maintain VHF trans-
mitter, microwave systems and studio equip-
ment. Must be a graduate of an accredited
technical electronics school or possess equiva-
lent maintenance experience. No phone calls,
please. Send resume to: Dan Steele, Opera-
tions and Program Manager, WPSD-TV, P.O.
Box 1197, Paducah, KY 42002-1197. EOE/M-F/
ADA.

Eng Van for Live Hits

» Full Motion Colour
Video/Audio
»Video Signal Processing

» 470 Lines @ 45+ db

>>> Miller Wireless
3212 NW Ave. Suite C, Box 221
Bellingham, WA 98225 USA

tel: (360) 715.3328 fax: (360) 715.1239
e-mail: milwire@televar.com

COMMERCIAL EDITOR Post production facil-
ity seeking editor for supervised work. Three
years experience with Sony 8000 Digital
switcher, Sony 5000 DME, Sony 9100 editor.
Must work well with clients. Mail resumes to
Jamie Politz, Director of Human Resources,
WBRZ-TV, P.O. Box 2906, Baton Rouge, LA
70821. Fax: 504-336-2246 Email: jamie@wbrz.
com Internet: http://www.wbrz.com Smoke
free facility. EOE.

MAINTENANCE ENGINEER: TV station seeks
full time Maintenance Engineer. Position re-
quires maintenance and repair of broadcast
equipment to the component level. UHF trans-
mitter experience helpful. FCC or SBE certifi-
cation a plus. Send resume and salary require-
ments to Trinity Broadcasting Network, WDLI
CH-17, 6600 Atlantic Blvd. N.E., Louisville, Ohio
44641. EOE

February 1998
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Help Wanted

WE PLACE TV ENGINEERS
GENERAL AND SALES MANAGERS
KEYSTONE INT'L., INC.
16 Laflin Road, Suite 900
° Pittston, PA 18640, USA

Phone (717) 655-7143
Resume/Fax (717) 654-5765 1198

ENGINEERING SUPERVISOR/ASSOCIATE
DIRECTOR The University of Central Florida's
Office of Instructional Resources is seeking an
Engineering Supervisor/Associate Director
with knowledge of television and radio broad-
casting and cable delivery, video and audio
engineering, microwave systems, fiber-optic
and digital compressed video, audio and data
communications, satellite transmission, mul-
timedia hardware systems, and data and com-
puter networking. A Master's degree and four
years of directly related professional work
experience or a Bachelor's degree in an appro-
priate area of specialization and six years di-
rectly related professional work experience
are required. A Master's degree in an appro-
priate area of engineering specialization is pre-
ferred. A FCC general broadcast license is
preferred. Candidate screening will begin on
January 5, 1998 and will continue until the
position is filled. http://www.oir.ucf.edu/jobs
To apply, send resume to: University of Cen-
tral Florida, OIR Engineer Search Committee,
P.O. Box 162800, Administration Building,
Room 326, Orlando, Florida 32816-2800. Affir-
mative Action, Equal Opportunity Employer.

MAINTENANCE ENGINEER Immediate full
time position in broadcast television. Must
have studio and transmitter maintenance ex-
perience. If you can trouble shoot all aspects
of a television station and solve the problems,
send your resume to Chief Engineer, KAYU-TV,
PO Box 30028, Spokane, WA 99223. EOE.

STAFF ENGINEER INFRASTRUCTURE AND
ENGINEERING SERVICES Bradley University
Infrastructure and Engineering Services seeks
to fill the position of Staff Engineer. The suc-
cessful candidate will support the broadcast
operations of WTVP-TV, WCBU-FM and the
instructional technologies of Bradley Univer-
sity. This is an exciting opportunity for the
individual who is ready to work in a diverse
technical and cultural environment. Required
qualifications: Associates degree in electron-
ics technology and/or 3 years of electronics
repair experience; Ability to obtain an lllinois
class B Commercial Drivers License with air
brake endorsement and drive a 30 ft. straight
truck; Lift equipment weighing up to 33 1b. to
the work bench top; Limited evening and
week-end work required. Some overnight
travel. Desired qualifications: Experience in
the repair of broadcasting equipment; FCC
General Class License; Society of Broadcast
Engineers Certification; Experience with com-
puters in a networked environment. Submit
letter, resume and three professional refer-
ences to Chairman, Staff Engineer Search Com-
mittee, Bradley University-Infrastructure and
EngineeringServices, 223 Jobst Hall, 1501 West
Bradley Avenue, Peoria, IL 61625. This posi-
tion will remain open until filled. Bradley
University is committed to diversity in the
work force and is an Equal Opportunity/Affir-
mative Action Employer.
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Classifieds

following opportunities:

TECHNICAL SUPPORT ENGINEER-Los ANGELES, CALIFORNIA
You will be responsible for accurately defining operations and product
issues to field service and support personnel, plus serving as key contact
with the engineering, maintenance, and operations staff at TV stations.

: You should have basic technical knowledge of television station operations.

2

z PRODUCT SPECIALIST-ATLANTA, GEORGIA
We will thoro

ughly train you in hardware and software products relating to

™. routing, master control,

X
3
4
4

CHIEF ENGINEER WUAB-TV, Cleveland, has
immediate opening for Chief Operator. Re-
quires knowledge of FCC regulations. FCC
license or SBE certification a plus. Minimum 5
years experience in television broadcast engi-
neering, including working with UHF transmit-
ters. Must be solutions oriented, able to lead
and work on team and individual projects, and
have excellent communication and interper-
sonal skills. Fax resume and cover letter to:
(216) 348-0614, or mail to: Cannell Cleveland,
Attn: Station Manager, 1717East 12th St., Cleve-
land, OH 44114. EOE; women and minorities
encouraged to apply.

IMMAD+ECVS, (www.immad.com /www.ecvs.
com) one of the North America's largest com-
bined system integration companies, is seek-
ing both Senior and Mid-level Television Sys-
tem Engineers for our new Boonton, NJ facility.
Qur growing public company is currently de-
signing and building DTV solutions for the
broadcast community and have positions open
for the right candidates. The Senior Engineer-
ing candidate should have the following: a
E.E., and/or P.E.; a strong background in Tele-
vision engineering; departmental management
experience; financial management skills at the
project level; computer literate and a working
knowledge of Office97/AutoCAD. The Mid-level
Engineering candidate should have the follow-
ing: a good background in television engineer-
ing; extensive knowledge of AutoCAD; and com-
puter networking and management skills. An
EE or PE would be a plus. Please send all info
to Rich Bisignano, at rbisign@immad.com.
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and automation,
hardware. You will then be responsible for oral and written presentations
plus supervise development of large-scale proposals. You should have solid
understanding of the television process (acquisition through transmission)
and an eagerness to expand your technical knowledge.

We offer excellent compensation and benefits packages including relocation
allowance plus room for growth. For strictly confidential consideration,
please send/fax/e-mail your resume, indicating salary requirement and position
of interest, to: HR Department-BE, Chyron Corporation, 5 Hub Drive, Melville,
New York 11747; FAX #: (516) 845-2090; e-mail: careers@chyron.com.
We are an equal opportunity employer dedicated to affirmative action.

To learn more about CHYRON and our employment opportunities
visit our website: www.chyron.com

pro-bel XYY

Help Wanted
LEADER jN COMPUTER G RAPH;CS
FAST-FORWARD YOUR CAREER

£ WitH THe Vipeo/ TV INDUSTRY

We re Pro-Bel America, a premier supplier of signal distribution and
signal products for over 25 successful years, and a division of the
Chyron Corporation—always on the cutting edge of product development
MM for the broadcast and multi-media industries. We are seeking broadcast
technical professionals with excellent communication skills for the

od

y -

with a concentration in

SLINAOUD SHALSKS dHITUD 8 NOISIATIIL

A Chyron company

EASTERN CONN STATE UNIVERSITY POSI-
TION ANNOUNCEMENT Engineering/Studio
Support: Leading Connecticut State Univer-
sity seeking highly motivated studio profes-
sional. Experienced in maintaining and cali-
brating University TV Studio, Satellite system,
cable channel and editing facilities. Systems
include Grass Valley 200, Panasonic S-VHS,
DVC-Pro and Media 100 Non-linear. Repair and
trouble shooting of all Media equipment re-
quired. Administrative staff position, B.S. de-
gree required and SBE certification a plus.
Salary negotiable, full benefits including tu-
ition waiver for self and dependents. Inter-
ested candidates should send resume and
three references to: Jack Boyko, Associates
Director of Media Services, Eastern Connecti-
cut State University, 83 Windham Street,
Willimantic, CT 06226-2295. ECSU is an AA/
EEQO employer. Women, members of protected
classes and people with disabilities are en-
couraged to apply.

MAINTENANCE ENGINEER - VACATION RE-
LIEF Responsibilities include the maintenance
of Studio, Video Tape, and Electronic News
equipment, including Cameras, Video Tape
Recorders, Video Switchers, Editingand Trans-
mitting equipment. Digital Video and Audio
experience a plus. FCC license or SBE certifica-
tion preferred. Broadcast or related profes-
sional experience required. Please send re-
sume to: BillBeam, WABC-TV, 7Lincoln Square,
New York, NY 10023. No telephone calls
please. We are an equal opportunity employer.
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Turner Broadcasting System has career op-
portunities for experienced television en-
gineers. These career positions demand
an extensive background in equipment
maintenance, digital video and audio, and
knowledge of computer systems and net-
works. Please mail or fax your resume
and cover letter to:
Jim Brown
Assistant Vice President
of Engineering Services
Turner Broadcasting System, Inc.
One CNN Center « P.O. Box 105366
Atlanta, GA 30348-5366

THE SPORTS NEWS NETWORK

THE WORLD'S NEWS LEADER

Fax: 404-827-1835
Phone: 404-827-1638

TBS is an equal opportunity employer.

KCPM TV IS SEEKING an Assistant Chief Engi-
neer to fillhands onrolein broadcast TV. This
individual will be a hard working, self-moti-
vated person who possesses UHF knowledge
and experience. Come and join our team, we
offer competitive wages and benefit package.
E.O.E. Mail or fax resume and cover letter to
KCPM-TV, Attn: Human Resources-MR, 180 E.
4th Street, Chico, CA 95928. Fax #(530) 893-
1033.

KXLY BROADCAST GROUP has openings for
two Broadcast Engineer positions. Excellent
benefits package, ideal surroundings and
lifestyle. Requirements include electronics
degree, exp. in broadcast industry, computer
knowledge . Must be physically fit and flexible
with schedule. Send resume to EEO Coordina-
tor, KXLY Broadcast Group, 500 W. Boone Ave.,
Spokane, WA 99201. EQOE. No phone calls.

MAINTENANCE ENGINEER If you're versed in
NTSC & PAL, understand 601 Digital, speak in
GHz, can change an upper drum, and trouble
shoot to component level, we'd like to talk to
you. Immediate opening. SBE Certification
preferred. Send resume, compensation re-
quirements, and professional references to:
Human Resources, Eyemark Video Services,
310 Parkway View Drive, Pittsburgh, PA 15205.
(EEOC) Satellite/Syndication/International dis-
tribution.

SALES ENGINEER FOR HELICOPTER ENG
Seattle area: Geneva Aviation is aleadingmanu-
facturer of a full range of electronic equipment
designed to produce the most capable news
gathering helicopters. Geneva is interviewing
for a sales engineer to meet with potential
customers. Fax resume to Cherie Hasson at
800-546-2220.

ELECTRONIC TECHNICIAN NBC 25 has an
excellent opportunity for an experienced tele-
vision maintenance engineer to join our grow-
ing operation. Primary job responsibilities
include component-level repair of video tape
recorders, cameras, switchers, eng. equipment,
etc. A minimum of 2 years of broadcast equip-
ment maintenance experience is required for
this position. SBE certification and FCC gen-
eralclasslicenseand/or prior transmitter main-
tenance experience a plus. Drug screen re-
quired. NBC 25 is a small market NBC affiliate.
We offer a comprehensive benefit package,
including 401(k) and section 125 plans. Send
resume to NBC 25, Dept. Z, 13 East Washington
Street, Hagerstown, MD 21740. Faxes or email
are also accepted. (fax#301-733-1735) (email
to jstanley@nbc25.com.) EOE. No phone calls
please.
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When is an organization not an .org?

BY PAUL MCGOLDRICK

was ruminating the other day about

NAB; the annual event that some of us
wish would never be repeated, and yet,
we would be broadcasting hermits if we
ignored it. Over the last 30 years | have
been on the exhibitor side of the aisle for
five companies and on the looking-in
side with three organizations. Don’t ask
which is the most fun.

The change in the show over the years
has been incredible; not just the growth,
but the change in the people, the loca-
tions and the attitudes. It was decided
years ago that the exhibition should
always be in Las Vegas. Not a surprise.
Although it is not the largest production
in Las Vegas (CES and COMDEX are),
it actually makes the utility meters run
faster than any other show. There is no
other show floor in North America that
can provide the power needed.

NAB sells

It is also a practical show for the
exhibitors. Visitors come to make pur-
chasing decisions. Compare NAB with
Montreux (a chance to spend a few
comfortable days at the lake with your
spouse) or SMPTE (where the papers
and technology are wonderful, but you
are prohibited from talking money) or
some SBE shows of recent years (that
were compared to bowling alley parties).
Whenever I hear the phraseology quoted
by an exhibitor in the show’s press, “We
were able to spend some real quality time
with the visitors,” Istart to squirm. Broad-
cast is not the only industry with exhibi-
tions and conferences that should be eu-
thanized; I can think of electronics shows,
like Wescon, which really died a few years
ago, but people forgot to notice.

No, NAB has not been in those catego-
ries. The technical program has never
been the centerpiece, but it is respectable.
I always thought a five-day exhibition/
conference with NAB running the exhib-
its and SMPTE running the papers would

162

Broadcast Engineering

be a not-to-be missed show.

Although buyer and seller meet well at
NAB, it is not a cheap way to go. Even
the smallest company (a three- or four-
person operation in a 10'x10' booth)
will end up spending $15,000 for NAB.
A 40- to 50-person company will have
to budget about $75,000 and be com-
mitted to a custom-made booth on a
20'x20' space. “Have to” because if you
don’t look big in the broadcast business,
customers won’t believe you ever will be.

What does all this money buy? NAB
’98 will cost exhibitors $29 per square
foot — if you are a member of NAB —

| have watched the
NAB exhibition go from
being run marginally
close to Mafiosi, to
squeaky clean, to
greedy.

and $35 per square foot if you’re not.
Other costs include freight of the booth
and equipment (and any booth refur-
bishing, new graphics, etc. since its last
outing), drayage at the show floor, set-
up labor, power, special rentals, air-
fare, hotels and meals for the staff,
special advertising, promotional and
collateral pieces. Also, company sales
people better be out there entertaining
every moment while they have so many
customers in one place.

Earning $75,000 to pay for such a mid-
sized venture means having to sell about
$750,000 of equipment or services.

As of the beginning of January, ac-
cording to its web site, NAB had sold
more than 750,000 square feet of exhib-
it space to more than 1,200 exhibitors
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with another 200 exhibitors expected.
The “sold” space, if you assumed it was
allsold atmember rates, represents about
$22 million of revenue. But wait, there is
more.

Hype, glorious hype

Around Christmas, every NAB exhib-
itor and, presumably, every PR compa-
ny involved with those accounts, re-
ceived a box by Priority Mail from
NAB. It contained a marketing extrava-
ganza the likes of which I’ve never seen
— a three-ring binder with laminated
cover containing 74 sheets (148 pages)
of “It’s a Mad, Mad, Mad, Mad Adver-
tising Rate Card.” At least 50 sides were
four-color, with a lot of special photogra-
phy, and the remainder were at least two-
color with spot varnish. For about a
2,000-piece circulation, my guess is this
piece of work was upward of $40 a copy
— that’s exhibitors’ money.

Some of the advertising is genuine; the
remainder is covering NAB’s costs of
events, from the Amateur Radio Recep-
tion to the International Leadership Din-
ner where 300 of the world’s finest —no
doubt including the NAB board — get
invited to a $60,000 bash that exhibi-
tors are paying for! The granddaddy of
them all is sponsorship of the Internet
Theater on the floor of the Sands: A cool
$150,000 . . . oh, plus expenses. What
broadcasting equipment company do
you think could afford that? Microsoft?
Intel? H-P? Are we seeing a progressive
image here?

I have watched the NAB exhibition go
from being run close to Mafiosi, to
squeaky clean, to greedy. As one of the
most powerful lobbying bodies in the
nation, NAB does not need this greed; if
it feels it does, then it should change its
web site fran www.nab.org to
www.nab.com. u

Paul McGoldrick is an industry consultant based
on the West Coast.
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The entire SDR family of digital and
analog matrix routing switchers was
designed from an operator's point of view.

The power is in the control, and
control is yours to take... by name, by
number, by "From" and "To", by input
and output, and also by salvos. Identify
sources, destinations, and salvos with
alphanumerics that are easily configured
from the front panel, or simply download
the information from a PC.

See us at NAB '98 Booth 10761!
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Circle (2) on Free Info Card

Matrix Routers

by Videotek.

With a
wide range
of sizes,
types, and levels, the compact and
expandable SDR series meets your needs
for today and in the future at a
surprisingly affordable price.

Take control... contaet Videotek for
more information on the SDR series and
single bus routing switcher family today.
With Videotek, you control the router...it
doesn't control you.

Premium Quality, Intelligent Design,
Smart Price...That’s Videotek.

= VIDEOTEK"

WEME A Zero Defects Company

Five Year Warranty
ISO-9001 Certified

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 FAX: (610) 327-9295
Visit us on the Worldwide Web: www.videotek.com
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Leitch can
handle it
M ost decoders can’t Handle-..

noisy feeds, but y:;l can count
on Leitch decoders to transform
noisy satellite signals into ;
useful, synchronized, 4:2:2
signals. Leitch’s DES-6801 has a
3-line adaptive comb filter
decoder, analog genlock, a full
frame synchronizer and infinite

H & V phasing.

The decoder fits the FR+6801
frame and is the world’s most
compact decoding/synchronizing
combination. The DES-6801, like
the DEC-6801 for A to D
conversion and the VFS-6801 for
4:2:2 digital frame sync, is just
one of many digital solutions in
Leitch’s Digital Glue family of

products.
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Australia Brazil
Tel : +61-2-9999-2355 Tel : +55 (11) 867-0218
Fax: +61-2-9999-2366 Fax: +55 (11) 867-0408
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