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L ™ You know all about the upgrade game. Good decisions
e a I n a er can mean more revenue, satisfied customers and a
competitive edge. The wrong move could spell disaster.

Bmadband Amp"ﬂer Platform That's why Scientific-Atlanta introduced the GainMaker®

broadband amplifier platform. It can help you increase reliability,
reduce outages and deliver revenue-generating new services like

YOlll' Edge iﬂ the ”Etwar k ”pgr 3[’8 Game video-on-demand and the Internet. In fact, most operators can

increase bandwidth without expensive respacing. And since it
was designed to deliver 870 MHz, the GainMaker platform
should outperform products adapted from older technology.

= Of course, every player in this game has unigue requirements
=== and goals. Tell us about yours. We'll show you what
: ' o= you need to play the upgrade game-and win.

www.sciatl.com/gainmaker
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Celebrating milestones remains a key cable indusiry feature. Last year, we celebrated cable’s 50th anniversary.

Now, the Society of Cable Telecommunications Engineers pauses fo recognize its own 30th Anniversary.

The Society’s mission— “Training, Certification, Standards” — has and will confinue to impact the industry.

Through our partnership with Communications Technology magazine, we will spotlight each month some of our

key past successes and current enhancements.

Training

SCTE’s Knowledge Avenue product line
offers a revolutionary way for cable opera-
tors, manufacturing companies and other
technical businesses to support both in-
house training and individual skills devel-
opment.

The Knowledge Avenue concept focuses
on helping individuals learn in multiple
ways: group training, individual study,
practice exercises and knowledge review.

The Broadband Technology Course’s
components—a textbook, 31 Leader’s
Guides for trainers, 31 Student Work-
books, and a package of 24 videotapes—
support group learning as well as
individual review and reference.

The Installer Certification Program
Leaders Guide helps trainers prepare in-
stallation staff to properly install service in
a customer’s home and communicate ef-
fectively with subscribers.

Additional Knowledge Avenue resources
for service technicians, technicians and
engineers are being developed for release
later this year.

Certification

SCTE: certification programs demon-
strate candidates’ initiative to acquire
knowledge and to improve their skills and
abilities.

Started in 1989, SCTE’ Installer Certifi-
cation Program (ICP) has undergone sig-
nificant changes over the past year to
make the program more relevant to today’s
cable operations.

The Installer Certification
Manual, completely overhauled last
year, includes more than 500 pages of
technical information, diagrams and il-
lustrations, and experiential activities.

To test real-life skills, ICP candidates
also complete two practical examinations:
proper cable drop preparation and connec-
torization and signal level meter (SLM)
reading.

Standards

Maintaining an open standards environ-
ment has been the cornerstone of the
cable industry and has led to the recent
approval of new standards by SCTE's Engi-
neering Committee.

The Home Digital Network Interface
With Copyright Protection (DVS194 re-
vision 1) was designed to support cable
services for high definition TV (HDTV),
allowing them to interconnect audio or
video devices on a common bus or net-
work. The copyright protection is for
network security.

The Home Digital Network Interface
Without Copyright Protection (DVS195
revision 1) was created for those organi-
zations that prefer not to adopt the
copyright protection standard.

The Point-of-Deployment (POD) Mod-
ule for Set-Top Boxes (DVS 131 revision
8) was developed in compliance with the
Federal Communications Commission’s
requirements concerning the commercial
availability of navigation devices, which
were established last July.

SCTE © 140 Philips Road © Exton, PA 19341-1318 e (610) 363-6888 © Fax: (610) 363-5898 www.scle:org
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L) ™ You know all about the upgrade game. Good decisions
e a I n a er can mean more revenue, satisfied customers and a
competitive edge. The wrong move could spell disaster.

Broad band Ampl iﬁ er Platform That's why Scientific-Atlanta introduced the GainMaker

broadband amplifier platform. It can help you increase reliability.

. reduce outages and deliver revenue-generating new services like

YDIII' Edge n the Net wor, k "pgf 3d8 Game video-on-demand and the Internet. In fact, most operators can
increase bandwidth without expensive respacing. And since it

was designed to deliver 870 MHz, the GainMaker platform

should outperform products adapted from older technology.

== Of course, every player in this game has unique requirements
o and goals. Tell us about yours. We'll show you what
- you need to play the upgrade game-and win.

www.sciatl.com/gainmaker
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Generator technology
so good we had to
keep it quiet.

Whisper quiet, that is. AlphaGen Generators. Providing indefinite runtime when downtime is not an option. This is new powering technology from the company
that introduced generators to the outside plant. Natural gas or propane powered generator systems from 2.7kW to 7.5kW. Technology made possible by Alpha's
20 years of experience in the cable TV industry. Find out more: Tel: 360-647-2360 Fax: 360-671-4936 www.alpha.com

ALPHA TECHNOI protecting the power in communications. dﬁﬂ
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Finally. A Cable Modem
That Can Be Self-Installed.

Anyone can doit. Grandma, the kids, even Dad. Just ask
TCA Cable TV. A full 80 percent of their Terayon modems
are self-installed by subscribers. That means fewer truck
rolls and service calls. You can lower subscriber
installation fees, which adds up to satisfied subscribers
and more money in the bank for data services.

Proven, Robust Performance

How do they do it? 1t’s built into the box. Terayon's proven,
robust S-CDMA technology provides extra margin.

Your modems stay up and running, even when your parents
are using the hair dryer. No kidding. You can deploy modems
over a wider range of cable plant conditions without the
usual gold-plated upgrade. Put your gold to better use.

Like games for me.

Ready to Install
Terayon's modems come fully
: packaged and ready to install.
‘ ; About as easy as plugging in
your boom box. And if you're
ready for retail, so is Terayon.

Take it to the Bank
That’s not all. The real beauty of Terayon modems

is higher revenue sooner. By switching to Terayon,
Shaw Communications deployed modem systems in

half the time. And they significantly reduced startup and
operational costs. You can too.

%, Visit Them on the Web
=, Forget your rollerblades. The fastest way to
" find Terayon is on the web. Check out
= www.terayon.com or call them directly.
You won't regret it. I've got my Terayon
modem. Now go get yours. Tell them the kid
next-door sent you.

www.terayon.com

=
TERAYON

COMMUNICATION SYSTEMS

TELEPHONE: 888.7. TERAYON OR 408.727.4400
FAX:408.727.6205 EMAIL:info' terayon.com
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Reflections

1 am thankful to an industry that let a
young man begin a journey during which
he would see so much change and meet or
work with so many interesting people.

1 worked with tube-type microwave
when we shared the 4-6 GHz bands with
telephone companies. | built and operated
low-band tube cable systems with only
two or three channels. “Burning in” tubes
for amplifiers was an occasion. Helping to
franchise and build two dozen cable sys-
tems in my 20s seemed easy then.

In 1965, we carried the Cassius Clay vs.
Sonny Liston fight as pay-per-view (PPV)
on the Decable Cable TV system in Alaba-
ma. We could do that because AT&T
brought the fight to Decatur over mi-
crowave. But with no TV station wanting
to run the fight, they offered it to us. Hel-

EDITOR’S

By Rex Porter

his month, | begin my “60s” and edge doser to 40 years in this indusiry. Until now, it

seemed too far away to even consider. | have never had a job outside of cable TV.

mut Deiter signed the contract, and we
broadcast it to customers willing to pay.

1 met great engineers then, willing to
take chances on innovative ideas. Because
of them, we have copper-clad aluminum,
aluminum braid and tapes, satellite feeds,
fiber optics, lasers, multiplexers, spectrum
analyzers and such.

1 hope to see technology continue to
change our lives. I look forward to TV
sets with no set-top boxes because the
manufacturers will design sets for cable
entertainment, data and telephony. I envi-
sion mouse-less computers with touch
screens: Why use a mouse? Fiber feeder
and drops will emerge some day. The In-
ternet and telephony will grow with cable.

A real breakthrough will be Internet-
over-cable as local phone service and In-

LT E-R

ternet-over-satellite for long distance.
Computers and cable will cooperate and
continue to grow together.

Addressability will let cable supply no-
truck-roll service. Test equipment con-
trolled by computers will monitor systems
remotely and switch signal routing before
failures occur. And on and on.

Just as today’s young engineers chuckle
at our old tube amplifiers, 704 meters,
ladder-line and flexible trunk/feeder ca-
bles, tomorrow’s engineers will grin and
think today’s technology old-fashioned.

Changes may not come exactly as |
think, but change will come. You can't
slow technology any more than the pas-
sage of years. But I'm not sorry about the
changes—or the years. I've been blessed!

Rex Porter
Editor

economical, and complete
system of cable identification.

for information: call 800-257-2448, FAX 303-986-1042, or
e-mail: mail@dropsupplies.com

x l:ll:l-l aILEH l'. I'lllll.l-)

Direct merchants to the telecommunications industry

The most versatile,
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not eve
100th tap...

Every Regal product vou order has been individuathy
- |

tested before it ever makes it to the carton. Which
means every Regal product vou mstall will pestorm

specitications. When you have a quality standards 1o EGA

live up to, it’s important that every component performs. WE BRING YOUR SIGNAL HOME

Available from Te‘l@Wire SUPPLY * 1-88TeleWire
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Having Standard in the headend gives
our customers a little extra confidence.

And no wonder.

Standard revolutionized the cable television

receiver in 1982 with the Agile 24M. The Agile 24M
was a revolution in agile quality and rock-solid
reliability. Which is why, no doubt, many of those
first receivers are still in use today: at Standard, we
put as much emphasis on how long
a product works as how well.

Since the Agile 24M, we’ve never stopped
innovating — and never stopped building in
rock-solid performance. Today, our
STRATUM Series modulators pack
maximum capability in minimum rack space,
and new products like our DSG2000BD
digital stereo generator give cable subscribers
audio like they’ve never heard before. Plus, we
back our products with a warranty that has
some teeth in it — our exclusive seven-year
Gold Standard Warranty.

Been bitten before by lesser quality equipment?
Now you know — Standard is the brand to
have in the headend.

@@ Standard

Communications
The right technology for right now.

800/745-2445
www.standardcomm.com/satcom
P.O. Box 92151
Los Angeles, CA 90009-2151
FAX: 310/532-0397
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By Doug Larson

Terayon Helps Pave Rood To DOCSIS 1.2

CableLabs recently selected Terayon to
help author a detailed technical specifica-
tion on next-generation physical layer
(PHY) technology for integration into the
Data Over Cable Service Interface Specili-
cation (DOCSIS), creating DOCSIS 1.2.
The specification’s extension will be
based, in part, on Terayon’s synchronous
code division multiple access (S-CDMA)
technology.

Shlomo Rakib, Terayon's president,
chief technology officer and inventor of
the technology, is bullish on this exten-
sion of the DOCSIS spec. “S-CDMA tech-
nology paves the way toward cable

modems that are plug and play.” he ex-
plains. “This technology allows cable op-
erators to deploy data services over noisy
plants that previously could not support
data services and also allows operators to
get improved service from improved, well-
maintained cable plants.”

These improvements are made possi-
ble by S-CDMA’s approach to impulse
noise. “S-CDMA systems, unlike other
technologies, can tolerate impulse
noise that is both wider and higher, for
example 100 microseconds at 360 Hz,
while maintaining the maximum
throughput rate,” explains Rakib. S-
CDMA also allows instantaneous reac-

tion to dynamic narrowband interfer-
ence and improves system reliability by
providing rate adaptivity.

Rakib says he expects CableLabs’ en-
dorsement of S-CDMA technology to
strengthen Terayon's position in the cable
modem market but also anticipates other
vendors to benefit as well. “We want to
enable growth of the cable modem mar-
ket, which will provide increased oppor-
tunities for many players.”

CableLabs expects to publish the new
specification in the first quarter of this
year and says that DOCSIS 1.2-compliant
products could be available as early as the
first quarter of 2000.

Pushing Fiber’s Limits

Have you ever dreamed of unlimited band-
width and bandwidth on demand? Your
dream soon may become a reality. SilkRoad
Corp., a fiber-optics technology firm estab-
lished in 1996, recently made public its
patented technology called SilkRoad Re-
fractive Synchronization Communication
(SRSC). The technology uses a single
wavelength to carry multiple signals.

According to SilkRoad, SRSC can con-
vey as much as 200 Gbps (109) of infor-
mation through a fiber-optic cable and has
the potential to transmit at 10 terabits
(1,012) per second.

In contrast, typical dense wavelength
division multiplexing (DWDM) presently
is capable of transmitting around 40 Gbps
and requires a laser and receiver per wave-
length and other equipment to generate

and maintain the integrity of the optical
signals. SRSC could represent a way to
simplify the transport by minimizing the
opto-electronics at each end.

If the technology lives up to expecta-
tions, it could revolutionize broadband
communications. But is it right for you?
Robert Freeman, SilkRoad’s vice president
of operations, says the SRSC technology is
not the ideal application if you're doing

800-257-2448 - fax: 303-986-1042 - e-mail: mail@dropsupplies.com
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PDI-SE2

The PDI-SE-1 and PDI-SE-2 stereo encoders, utilizing new technology, offer the CATV system operator

low cost, user friendly ways to upgrade existing channels for BTSC Stereo. They will work with most
CATV video modulators. Incorporated in the unit is dbx® licensed companding giving the subscriber

rich SURROUND SOUND Stereo. Balancing of stereo signals from any local source is easily accomplished
using front panel controls and deviation meters. The PDI-SE-1 and PDI-SE-2 require only 1 3/4" of

rack space to hold either one or two encoders.

FEATURES
¢ Automatic level control * LED metering
» dbxw licensed companding ¢ 2 year warranty
* Requires just 1 3/4" of rack space ¢ Baseband or optional 4.5 MHz output
PDI - Electronics For
Telecommunications Toll Free: 1-800-242-1606 Web Site: www.pdi-eft.com
6353 West Rogers Circle - Bay 6 Local: 561-998-0600 E-mail: PDI.Electronics@worldnet.att.net
telecommunications Boca Raton, Florida 33487 Fax: 561-998-0608 Hablamos Espanol y Falamos Portugues
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Some Leakage Problems
Are Pretty Easy To Identify...

and some are not always so obvious.

Being a model is not as easy as it looks. At least that’s what Ann Marie
Liberty learned on her first big modeling job. And besides, no one told
her about the stress other models put on a girl. Perfection is a demand
that’s not easy to achieve, especially when you're looking for things that
aren’t on the surface.

Cable Leakage Technologies has been in the RF leakage detection
business for over 6 years and Wavetrackers have patrolled millions of
miles of cable all over the world. Wavetracker boasts positive
identification, 2-5 meter accuracy and one step prioritization. And all
of that because CLT invented the original Wavetracker...it’s that simple.

Now the New Wavetracker makes it even more simple...and it
thrives on perfection.

All New:
* Trilithic Channel Tag Ready * 2-5 Meter Positional Accuracy
* Windows Based + Solid State Memory * One Step Processing
» All New Hard/Software + Upgraded Digital Mapping

Standard:
* Work Order Creation * Quality Control * Proof
* Quarterly Monitoring/Comparison + Archiving
+ Time Management + GPS Tracking

To some people. accuracy and consistency
are worth it...an original,

THE NEW WAVETRACKER

CLT CABLE LEAKAGE TECHNOLOGIES
1200 Executive Drive, Suite 136
Richardson, Texas 75081

800.783.8878 - 972.907.8100

only one-way video but is “very viable”
for multiple services. He cautions, howev-
er, that networks differ. “The complexity
associated with handling the different
wavelengths is truly a function of how ex-
tensive your network is,” says Freeman.
“For very short distances, a DWDM sys-
tem works fairly well in terms of the
wavelengths not having to be managed.”
SilkRoad currently is conducting field
tests with five non-cable companies in coop-
eration with Six R Communications, which
it recently selected as its systems integrator.

In the Courts

Scientific-Atlanta filed an antitrust law-
suit against Gemstar International Group
Ltd. accusing Gemstar of monopolization,
attempts to monopolize, restraint of trade,
lying and predatory and exclusionary con-
duct. S-A is seeking to have various Gem-
star patents declared invalid.

Gemstar called S-A’s suit “baseless and
wholly without merit” and in turn re-
sponded by filing a patent infringement
suit against S-A. The suit claims that S-A
willfully infringed certain Gemstar intel-
lectual property, specifically two of the so-
called Levine patents, which cover an
electronic program guide (EPG) using lo-
cally stored or cached data. Gemstar has
filed similar patent suits against General
Instrument and Pioneer.

NEWS BITES

* America Online announced plans to
buy Netscape Communications for $4.2
billion. Some industry analysts expect
AOL 1o create a strong relationship be-
tween its service and browser. Set-top
manufacturers using Netscape browser
technology include Scientific-Atlanta,
General Instrument and Pioneer.

¢ Hughes Electronics announced plans to
buy U.S. Satellite Broadcasting for about
$1.3 billion to strengthen its DirecTV
business. The combined entity will serve
an estimated 6.2 million customers.

* Santa Clara, CA-based ELSA Inc. recently
announced that it will enter the cable
modem market with an MCNS/DOCSIS-
compliant product around mid-year. T

Doug Larson is senior editor at “Communi-
cations Technology” in Denver. He can be
reached via e-mail at dlarson@phillips.com.
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you'll gat some new standard foatures, ke (aster speatrum displays, & bullt-in low-pass filter and preamp,

sh Imipulse neise detector and imore data storage Amd yeu'll gt new, expanded digital faatures ay wall

You'll also like the Inct it's compatible with Wavetek's 357 and JHRV transmitters,
30 you'll save tme and money down the rosd Lat's tiace it, the now StsithTiek'n WAVETEK
nothing less than a high-performance maching. So call Waveteh today at 800-622-5515 ar

317-788-9351 or visit us on the Web at www.wavateh com. And satisty your nesd lar speed
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SCTE Announces Candidates
For 1999 Board Elections

The Society of Cable Telecommunications
Engineers is pleased to announce the
nominees for its 1999-2000 board of di-
rectors election.

The following individuals are candi-
dates for the open board seats in May:
Region 1
Steve Allen, Jerry Conn Associates
Chuck Harper, MediaOne
Ralph Patterson*, Advantage Technologies
Region 2
Larry Edwards, TeleWire Supply
Steve Johnson*, Time Warner Cable
Mike Phebus, Times Fiber Communications
Region 6
Bill Davis, New Path Communications
Tony Gauer, TSB Inc.

Region 9

James Goins, TC1 Cablevision

Keith Hayes, BellSouth Entertainment
Radiene Watson, RamComm

Region 11

Bernie Czarnecki, Cablemasters Corp.
Marianne McClain, Baker Installations
Dennis Quinter*, Time Warner Cable
At-large

Chris Bowick, Cox Communications

Steven Christopher, Thomas and Betts

Bill Cohn, Tektronix Inc.

Tom Elliott, CableLabs

Nick Hamilion-Piercy, Rogers Engineering
Brian James, Tac Test Centre

Joe Jarrell, Jerry Conn Associates

Bill Karnes, 1SC Data-Com Inc.

Andy Scott*, NCTA

* Incumbent

Election packages were mailed to SCTE
active members in January. Ballots must
be returned to the Society’s accounting
firm no later than March 28; results will
be announced in mid-April.

Newly elected directors will take office
at Cable-Tec Expo '99 in Orlando, FL.

Southern California Parternships
SCTE’s Southern California, San Diego
and Desert Chapters will host a “Train-
the-Trainer” regional seminar, April 12-14
in Alhambra, CA.

The seminar teaches technical trainers ef-

fective techniques for conducting training
and testing trainees’ understanding of the
information presented. On Oct. 19 in Nor-
walk, CA, these same chapters will host
SCTES “Cable 101” regional seminar in

SCTE UPDATLE

conjunction with their annual vendor show.

This seminar is designed to provide
non-technical managers with a better un-
derstanding of cable’s technical foundation
as well as how cable systems can incorpo-
rate new technologies.

For further details, contact Gary Adams
at (949) 586-3196.

Bahamas Meeting Group Forms

The SCTE Bahamas Meeting Group offi-
cially launched its activities by electing its
first president, Levi Anderson, technical
operations manager at Cable Bahamas.

A group of Cable Bahamas engineers
and technicians gathered for their first
official meeting in late fall, after being
authorized by the SCTE board of direc-
tors to operate locally.

Anderson and his four-member board
of directors will be responsible for the
administration of the organizational
group that ultimately will develop into
a fully functioning SCTE local chapter.

Anderson said, “Because of the de-
gree to which cable and satellite tech-
nology have affected our community,
this kind of organization is very needed
and long overdue.” (T

New Size! 9"(w) x 9"(h) x 3"(d)

SECURE LONGEVITY

Introducing CTE from CableTek

Call:

* New Roomier Size

e Attractive Styling

* Designed for Harsh Outdoor Environment
¢ Maximum Features

e Competitively Priced

For more information on our full line of
enclosures, wiring products and security items,

1-800-562-9378

1150 Taylor Street  Elyria, OH 44035
440-365-3889 ¢ FAX 440-322-0321

ablele

WIRING PRODUCTS
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Full Service
Multimedia
Network

For school and business customer applications,
Radiant Communications has unique and cost-

effective solutions over fiber.

Why spend $30,000 or more per location?
When Radiant can supply a similar solution for

a fraction of the cost.

Radiant Communications Corporation
P.O. Box 867
South Plainfield, NJ 07080, USA

E-mail address: radiant3@ix.netcom.com
1.800.WOW.FIBR A °
in NJ 908.757.7444
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www.radiantcommunications.com
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‘HRANAC—Notes' for the TechpREEESER:

By Ron Hranac

Headend Combining

hen designing o headend combining network, one is faced with several often con-

flicting objectives. First and foremost is o electrically combine o lorge number of

channels into one signal path — say, a cable feeding downstream lasers or maybe the system's first

trunk amplifier.

Ideally, the combining should be done
with little or no signal loss to maintain a
good carrier-to-noise ratio (C/N) at the
input of the first active device after the
combiner.

To minimize interaction among vari-
ous headend components, each of the
combiner’s inputs must have high isola-
tion from every other input. That way, a
severe impedance mismatch on any
given port will have little or no effect on
other channels.

Reality check

In reality, combiners have insertion
loss, usually 15 dB or more per combiner
input, but a good headend design in con-
junction with the relatively high signal
levels from processors and modulators
can accommodate the loss.

Most quality commercial headend com-
biners have reasonably good port-to-port
isolation, as long as each input device
provides a good impedance match to the
combiner.

Unfortunately, each piece of equipment
connected to a combining network gener-
ally has a nominal impedance of 75 ohms
only within the channel’s 6 MHz band-
width. Outside of the channel’s band-
width, the return loss can be quite poor.

There are ways to deal with this, and
that’s the subject of this month’s column.

Traditional trickery

One trick that’s been around for several
years is o use quarter wavelength coaxial
jumpers between processor and modula-
tor outputs and the combiner inputs.

The reasoning behind this is the im-
pedance-transforming properties of a

quarter wavelength transmission line.
Mathematically, the input impedance of a
quarter wavelength line terminated in a
resistive impedance is:

zZ,=7.%1,

where

Z; is the impedance at the input of the
quarter wavelength line

Z. is the quarter wavelength line’s charac-
teristic impedance

Z, is the impedance of the load, or termi-
nation at the other end of the quarter
wavelength line

“Forcing an
impedance match in
this manner makes
coax jumper length

for the most part
ielevant.”

Using basic algebra, the above equation
can be re-written as: Z, =VZ; x Z,

This latter formula demonstrates that
any given terminating impedance Z, can
be “transformed” into any desired input
impedance Z; using a quarter wavelength
line with an impedance Z_.

Translation: The square root of the
product of the input and output imped-
ances equals the impedance the quarter

wavelength line must be in order to
match the input impedance to the output
impedance.

The really fricky part

Simply installing a quarter wavelength
jumper between the processor or modula-
tor output and the combiner input isn't
the complete answer.

First of all, when you consider higher
frequency channels, a quarter wavelength
can be rather short, sometimes only a few
inches. For example, using headend coax
with 83% velocity of propagation, an elec-
trical quarter wavelength at Ch. 78 visu-
al carrier is 4-15/32 inches. (Note: An
appropriate odd multiple of a quarter
wavelength could be used to deal with
the physical distance while maintaining
the same electrical performance.)

Second, what frequency should a quar-
ter wavelength jumper be based on: the
visual carrier, the aural carrier or some-
thing in between? Remember, each TV
channel is 6 MHz wide. At Ch. 2, an elec-
trical quarter wavelength at the visual
carrier is 3.69+ feet, and at the aural car-
rier it's 3.416 feet. The difference is about
3-1/4 inches, which is significant as far as
obtaining proper impedance matching is
concerned. At Ch. 78, the difference is
only 1/32 inch. 1f longer jumpers based
on an odd multiple of a quarter wave-
length are used, the physical difference
will be greater.

You might ask, “Why bother to match
the output impedance of the processor
or modulator to the combiner input im-
pedance? Aren't they both 75 ohms?”
Well, I'm glad you asked. The answer is
“not necessarily, and in most cases prob-
ably not.”

Consider a fixed channel processor
such as Scientific-Atlanta’s 6150, arguably
one of the best processors available and a
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This is NOT the Way
to Test Your QAM

\/ Q0%
The Hukk CR1200 QAM Monitor

. 4 //
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64 ang
~ 256 QAM

A Much Better Way'

Digital Video can give your subscribers
picture quality unmatched by analog
technology. Unfortunately, with digital,
there is a very small difference between

a channel working and not working at all.

A picture that looks perfect, may be only
a couple dB away from breaking up. The
Hukk CR1200 QAM Monitor can tell you
for sure the quality of your installation,
so you don't have to learn about it from
angry subscribers.

Comprehensive Digital Testing
The CR1200 includes a constellation dis-
play, bit error rate testing, average power
and signal-to-noise ratio so you'll know
the quality of your 64/256 QAM signals
anywhere in your network, right up to
the set-top converter.

Built in Analog SLM

Built for the field, the CR1200 provides
unmatched digital testing capability in

a rugged, lightweight package. So you
don’t have to carry two instruments, the
CR1200 even includes an analog signal
level meter with automated 24 hour
FCC testing.

Call For a Demo

Don't leave the success of your digital
implementation to chance, try out a
CR1200 in your system today. Your
subscribers will thank you, especially
during the big game!

Hukk Engineering, Inc.

3250-D Peachtree Corners Circle
Norcross, GA 30092

Phone: 888-236-8948 770-446-6086
Fax: 770-446-6850

Web: www.hukk.com

Email: info@hukk.com

Hukk

ENGINEERINGJ
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Leading The Way

Cable AML

Leading the

way

in state-of-the-art
multichannel

microwave.

Contact us today.

Tel 702.363.5660
Fax 702.363.2960
sales @ cableaml.com
www.cableaml.com

4

Cable AML, the world leader \
in broadband microwave.

common fixture in many headends. Ac-
cording to the spec sheet, the output volt-
age standing wave ratio (VSWR—see my
column in the December 1998 issue of
Communications Technology for more on
this) is <1.25:1 over the 6 MHz channel.

Assuming a worst case of 1.25:1
VSWR, the return loss will be about 19
dB, which is a pretty good number. That
means the actual impedance can be any-
where from 60 to 93.75 ohms. S-As 68-
12TS combiner has an input return loss
spec 217 dB (1.33:1 VSWR), which
means the impedance can be between
56.43 ohms and 99.67 ohms. This range
is what is meant when we say the nomi-
nal impedance is 75 ohms.

To use a quarter wavelength transmis-
sion line to match the impedance of the
processor output to the combiner input,
it will be necessary to know the actual
impedance of each. Unless you have ac-
cess to a good network analyzer, that
might be a little hard to do. But let’s make
some assumptions here, just to see how
this might be done.

Assume the processor’s output imped-
ance actually is 75 ohms, and the com-
biner input is at its possible upper spec of
99.67 ohms. Plug these numbers into the
previous formula, and you'll find you
need a quarter wavelength line with an
impedance of 86.46 ohms to match the
two impedances (86.46 =V75 x 99.67).

The quarter wavelength jumper is then
installed at the combiner input, and regu-
lar 75 ohm headend cable can be used
from the jumper back to the processor
output. Unfortunately, I don’t have any 86
ohm cable lying around; do you?

A better way

There is an easier way. Install a 6 dB in-
line pad at the combiner input. This will
improve the combiner’s input return loss
as seen by the processor output by double
the value of the pad.

Here’s why: Without the pad, the
combiner’s effective input return loss
will be 17 dB. Because the combiner
input represents a slight impedance
mismatch, some of the signal coming
from the processor will be reflected
back toward the processor at a level
equal to the incident signal minus the
combiner’s return loss.

For example, if the signal from the

processor is +59 dBmV, the reflected sig-
nal will have an amplitude of +59 dBmV
minus 17 dB, or +42 dBmV.

If you install a 6 dB attenuator at the
combiner input, the processor’s incident
signal (+39 dBmV) will be reduced to
+533 dBmV at the combiner input. The
reflected signal from the combiner input
port still will be down 17 dB, but it will
be further attenuated by the 6 dB pad,
bringing the level of the reflected signal
down to +30 dBmV (+59 dBmV - 6 dB -
17 dB - 6 dB).

The effective combiner return loss as
seen by the processor will now be 29
dB, which is 1.07:1 VSWR. This means
the processor output will see a combin-
er input impedance somewhere in the
range of 69.86 ohms to 80.52 ohms. If
your headend design can afford the ad-
ditional signal loss, install a 6 dB pad at
the processor output as well. The over-
all impedance match will be improved
even more.

Forcing an impedance match in this
manner makes coax jumper length for the
most part irrelevant, except for the added
attenuation of the jumper.

One more frick

There is one other trick you can use to
improve headend combining perfor-
mance. Instead of stacking channels verti-
cally in each rack, for instance, Chs. 2, 3,
4,5,6, 14, 15, 16, 17 and 18 in the first
rack, 19, 20, 21,22,7,8,9,10, 11, 12 in
the second rack and so on, try arranging
channels horizontally.

That is, put Ch. 2 in the first rack, Ch.
3 in the second rack, Ch. 4 in the third
rack, Ch. 5 in the fourth rack and Ch. 6
in the fifth rack. Then come back to the
first rack and install Ch. 14 (below Ch.
2), put Ch. 15 in the second rack, Ch. 16
in the third rack and so on.

With a little creative work, you can
have the combining such that no adjacent
channels are connected to any one com-
biner, resulting in even better adjacent
channel isolation. CT

Ron Hranac is senior vice president of engi-
neering for the Denver-based consulting firm
Coaxial International. He also is senior tech-
nical editor for “Communications Technolo-
gy.” He can be reached via e-mail at
rhranac@aol.com.
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ake your inferactive network...

LEALITY

ith our flexible and modular products.

Two modular chassis types - 1RU and 3RU Optional redundant optical receivers, return path
AC and DC Power Supply Modules and optional transmitters and power supplies

+24 volt backup Flexible optical routing system from any optical
1550 nm Transmitters and EDFAs receiver to any RF output

. 1310/ 1550 nm Optical Receivers available to
1310 nm DFB Transmitter Modules
M M |
(4 t0 16 dB loss budgets) support 750 MHz and 862 MHz frequency plans

. -3 to +2 dBm optical input power and four RF outputs
Forward Path Receiver Modules with selectable output powers up to 48 dBmV
Return Path Transmitter Modules Up to four return path transmitters

Dual Return Path Receiver Modules for flexible RF routing

SNMP-compliant Network Management System Optional SNMP-compliant Network
System Management and Status

Monitoring Modules

SILICON VALLEY COMMUNICATIONS INC.

3515 Monroe St. Santa Clara CA 95051 « Phone: 408.247.3800 ¢ Fax: 408.247.8689 n|
Internet: www.svci.com * E-mail: sales@svci.com e
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FROM

T HE
By David Devereaux-Weber

Trunk Amp Specs

What Are They Good For?

n the old days, when we swept a cascade of amplifiers, we tried fo achieve a specifica-

fion such as N/10 + 1. Today, with bandwidths of 750 MHz and 1 GHz but much short-

er cascades, what are good specifications? Here are comments from the List. These are only a few

messages of the many that pass through the List; they have been edited to fit.

Date: Sunday, Nov. 29, 1998
From: Poge Smit

N/10 + 1 for 450 MHz was generally
perceived as a “tight” spec, and 10 + 2
seemed to be more generally accepted, as |
recall. I have no info about how much
more tolerance is worked into this for 750
MHz or 860 MHz systems, but it seems to
me that a cascade of 8, even in an 860
MHz system, should have a better peak-
to-valley (P/V) than 5 dB!

My nicest cascade of 15 trunk amps has
an end-of-line (EOL) P/V of 1.9 dB (450
MHz). My ugliest cascade of 24 trunk
amps has an EOL P/V of 4.9 dB (450
MHz). These two examples simply depict
the extremes of my situation, and the rest
of the plant falls somewhere in between. It
just seems that 5 dB P/V is extreme for
only 8 actives—even at 750 MHz.

From: Craig Maes

We are in the process of discussing this
with our contractors. We are asking for
N/5 + 2, which results in P/V require-
ments of 3 dB for a 5-amp cascade.

The contractors tell me they are unable
10 obtain a spec much less than 4 dB, even
in cascades of 5 amplifiers, but are always
able to obtain 4 dB in cascades of even 10
amps. The manufacturers tell us never to
touch the internal adjustments of the new
750 MHz amplifiers, and none of us want
to deploy trim boards anymore with such
short cascades.

1 am told the contractor has resorted to
swapping amplifiers until finding one that
“nulls out” the response problem. Know-
ing that the ultimate goal is to present
very good analog pictures, digital pictures
that don't pixel, fast Internet service and
reliable telephone service, why do we

S CTE

“All actives must be
swept, even if
cascade lengths are
only two or three
amps deep.”

monkey around trying to get 0.5 dB of
flatness, possibly changing the characteris-
tic impedance of the amplifier, creating
more problems to obtain a sweep spec of
3.8 dB when the above is met without it?

From: Ron Hranac
Folks have asked me this question in
the past, and my response has been: All
actives must be swept, even if cascade
lengths are only two or three amps deep.
Frequency response problems from
water ingress, loose connectors, damaged

cable or other components, and missing
{or damaged) line terminators are much
easier to troubleshoot with a broadband
sweep.

Furthermore, the higher losses in the
downstream tend to mask certain re-
sponse problems that might be consid-
ered acceptable with a simple signal level
meter (SLM) check.

These same things likely would cause
major response problems in the reverse
path of a two-way system because of
lower losses in the various reverse fre-
quencies.

Sweeping should be part of a system’s
preventive maintenance efforts, so
you won't have to be in a troubleshoot-
ing mode.

Why should frequency response be of
concern? Besides the obvious problems
such as increased chrominance-to-lumi-
nance (C/L) delay inequality (the “funny
paper” effect), group delay—which can be
caused by poor frequency response—will
degrade bit error rate (BER) in digitally
modulated carriers.

For more info on group delay, check my
column in the January 1999 issue of Com-
munications Technology magazine.

Dave Devereaux-Weber, PE., is a network en-
gineer at the University of Wisconsin-Madi-
son. He is a senior member of the SCTE, and
he can be contacted via e-mail at
djdevere@facstaff.wisc.edu.

Get on the List

To get on the SCTE-List, send the mes-
sage: subscribe scte-list your name

If you are Alfred E, Neuman of Mad
Magazine, you would e-mail the command
subscribe scte-list Alfred E. Neuman
to the address:
listserver@relay.doit.wisc.edu.
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ANTENNA

Order today. Delivered tomorrow. Now that'’s agile!

How can a wideband modulator be synthesized tuning and best of all, a revolutionary

so powerful and so compact at the  Band Pass Filter System providing superior

EILTER) same time? It's a DX of course.  C/N performance for large system environments.

Providing unparalleled performance ~ The DX DSM-210, the next generation in a long

and futuristic design, DXs frequency agile modulator  line of breakthrough products from DX, the

offers digital channel display, automatic video sensing ~ world’s leading supplier of CATV delivery

and switching, dual front Panel LED bar graph products. For pricing and vital statistics, call
modulation and deviation indicators, PLL frequency- DX Communications now.

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 (888) 293 - 5856

DX Communicarions 1s A Division oF ITocHr CABLE SERVICES INC,
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FOCUS ON
By Justin J. Junkus

How Do [ Call Thee?
Let Me Count the Ways

o, you think you know all the telephony in cable solutions? This column may

surprise you.

In cable, most technical people can think
of three ways to get into a land-line based
telephony business. Everyone knows the
two obvious choices for a cable operator
contemplating a telephony offering are ei-
ther switched telephony over a hybrid
fiber/coax (HFC) network or Internet
protocol (IP) telephony. If you are an op-
erator with fiber plant that runs near
business or apartment complexes, you
may have entered the telephony market
via a third alternative.

In this case, you may have negotiated
agreements with the owners of those mul-
tiple dwelling units (MDUs) or businesses
to place a remote digital loop carrier ter-
minal on their site, connected to your
plant on the side facing the central office
switch. Then you could have entered the
telephony business by connecting to ei-
ther your own telephony switch or to
leased space on another carrier’s switch.

Of course, there are other ways to
bring wired telephony to subscribers. You
could, 1 suppose, overbuild the telephone
company's twisted-pair network with
your own twisted-pair network. But that
usually is economic insanity, since twist-
ed-pair is optimized only for voice ser-
vice, and the cost for voice service alone
rarely would be justified.

Another way

Another solution I recently ran across
is a special case of fiber to the curb. For
those of you who may not be familiar
with this technology, a few years ago,
fiber to the curb was a strong contender
to switched HFC telephony.

The architecture is similar. A host digi-
tal terminal (HDT) provides the interface

1o a digital telephony switch, and hard-
ware called an optical network unit
(ONU) serves similar electrical functions
1o a combination of an HFC fiber node
and network interface unit (NIU). The
main difference is that fiber is brought
closer to the end user than in an HFC
system, and the ONU is not necessarily
the point of demarcation between the ser-
vice provider and the subscriber.

“In cable, most
technical people can
think of three ways fo
get into a lanc-ine
based telephony
business.”

The telephone companies liked the
fiber to the curb technology because it
provides a way to deliver switched digital
video (SDV). With SDV, asynchronous
transfer mode (ATM) cells for video con-
trol can be transported over the fiber, and
many of the functions of the set-top con-
verter become part of a centralized broad-
band switch.

This makes video technology look a lot
more like telephony. The jury is still out
on the acceptance of SDV as a commer-
cial offering for single family residences,
but there doesn’t seem to be much new
activity. Fiber to the curb, on the other
hand, has found another life in the cable

@Al EPHONY

telecommunications industry. It is part of
a system offered by Reltec to serve MDUs.

One example

Reltec certainly isn't a well-known
name in cable telephony. You may be
more familiar with it as a supplier of
pedestals. This was the business they
grew from, as predecessor company Re-
liance Comm/Tech. Along the way, they
expanded their business to include digital
loop carrier systems.

Per Doug McCloud, the video product
manager at Reltec, their DISC*S next-
generation digital loop carrier system was
the first to conform to Bellcore’s GR-303
specifications, and they now have systems
installed in all the regional Bell operating
companies (RBOCs). In the telephone in-
dustry, they provide more than 400,000
lines of installed telephone capacity.

Reltec exhibited its DISC*S system at
the Western Cable Show and is selling the
value of a “deep fiber” solution (their ter-
minology for fiber to the curb) for cable
company MDU applications. The compa-
ny proposes a business case based on
combined video, telephony and data to
newly constructed MDUs. They suggest
that deep fiber is a preferred alternative to
separate HFC video and twisted-pair tele-
phony delivery for new MDUs with more
than 225 units.

The DISC*S system consists of one or
more HDTs and ONUs. On the network
side, the HDTs can interface to three
networks: video, data and telephony.
The medium used for the interface is
1,550 nm fiber. For the video portion,
the system can handle either analog or
digital video as input on a fiber trunk
from a headend.

Data and telephony transport is syn-
chronous optical network (SONET)
technology. Data is provided as a 10

24 FEBRUARY 1999 « COMMUNICATIONS TECHNOLOGY



Mbps, symmetrical 10BaseT service,
offered from a data switch at the ser-
vice provider's location. The telephony
interface complies with Bellcore’s GR-
303 specification for interfaces between
a digital switch and a digital loop carri-
er system.

On the subscriber side of the HDT,
fiber carries the combined signals to the
ONU, which usually is within 500 feet of
the subscriber’s premises. Circuit cards in
the ONU perform the optical to electrical
conversions, providing coax output for
video and twisted-pair for telephony. A
separate copper pair between the HDT
and the ONU provides power for the
video components, telephone ringing and
lifeline telephony service. (Eight hours of
backup power are available at the HDT).

The maximum distance for power dis-
tribution between an ONU and an HDT is
6,000 feet over one 22-gauge copper wire
pair. With two pair, the distance can be
doubled. For video applications, the dis-
tance is slightly less.

Each HDT serves 672 voice channels,
and multiple HDTs can be combined into
a single system. In an MDU application,
one or more HDT shelves usually would
be located on the MDU premises, typical-
ly in a telecommunications closet.

Both dual- and quad-line cards are
available for the ONU, providing an ONU
capacity of 12 or 24 lines, respectively.
ONUs typically are distributed through-
out the MDU complex, either wall-
mounted or in pedestals.

But will anyone buy it?

So far, Reltec has one cable customer
for its MDU fiber to the curb offering,
albeit an important one. TCl agreed in
September 1998 to deploy the DISC*S
system in The Village development in
Dallas. The project will be built out in
four phases. 1t eventually will provide
7,280 units with integrated telephony,
video and high speed data service. Time
and competition will tell whether oth-
ers follow. (g

Justin Junkus is president of KnowledgeLink
Inc., a consulting and training firm special
izing in the cable telecommunications indus-
try. To discuss this topic further, or to find out
more about KnowledgeLink, you may e-mail
him at jjunkus@aol.com.
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DEPLOYMENTWATCH

By Doug Larson

he adage that the customer is always right rings true in the cable industry today

more than ever before. Operators continue fo roll out high-speed dota and tele-

phony services in a frenzied rush to quench customers’ thirst for new services. Here's a look o o

few deployments making headlines.

Internet TV Over Cable

Last December, WorldGate Communica-
tions announced that it had forged multi-
year affiliate deals with five cable operators
serving more than 350,000 subscribers. One
of those operators is Prestige Cable TV.

According to Prestige’s Michael Ingram,
director of interactive services, the compa-
ny rolied out Woridgate’ Internet TV Over
Cable service in January 1o subscribers in
southern portions of its Mooresville, NC,
system serving approximately 35,000 cable
customers.

Prestige had activated the return path in
20% to 25% of its system by December
and currently is upgrading between 500
and 1,000 homes per week. It expects to
complete the upgrade by the year 2000.

Beyond the obvious challenges associated
with the return path, Ingram also has been
confronted with problems from less obvi-
ous sources, such as videocassette recorders
(VCRs). The Worldgate system uses an ad-
vanced analog or digital set-top box, and
customers who run their cable through a
VCR lose their picture-in-picture capability
and experience other inconveniences.

All things considered, however, Ingram
says he feels good about Prestige’s
progress. “We have been testing
Worldgate for a few months and are now
comfortable with the technology.”

Prestige currently is promoting the new
service, which costs about $16 a month,
through telemarketing and direct mail and
will conduct market tests for six months.
lts goal is to reach a 3% to 5% customer
penetration rate in its first year.

Cox Telephony Business

“Our greatest success has been to com-

nen

pletely disprove ali early assertions that
customers would not buy telephone ser-
vice from a cabie provider,” says Mark
Davis, Cox Communications’ director of
engineering for telephony technology.
Cox closed out last year with more than
18,200 residential telephony customers
in five markets. Residential and com-
mercial telephony revenues topped $8.7
million. “Cox Communications as a
whole has the potential 1o grow in a few
years to rival the larger non-RBOC (re-
gional Bell operating company) tele-
phone companies in number of
customers,” says Davis.

Getting to that point won't be easy, but
Cox has learned a few lessons along the
way that will help it grow its telephony
business. “The business is very complex
and requires heavy dependence on third-
party providers,” says Davis. “For exam-
ple, we have third parties providing
operator services, cailing-card billing and
voice mail to name a few. Each of these
third parties has to be managed, measured
and monitored.”

Although Cox is exploring Internet pro-
tocol (IP) telephony with its current tech-
nology vendors, it is not betting the farm
on IP. “At present, [Cox is| convinced IP
teiephony will grow and prosper, but we
are ‘optimistically skeptical’ that a com-
plete shift of ali telephony 10 IP is in-
evitable,” says Davis.

Medio General Cable
To Roll Qut Road Runner

Media General Cable recently signed an
affiliation contract with the Road Run-
ner high-speed Internet service. MGC
introduced the service to portions of

Fairfax County, VA, passing 40,000
homes in January.

You might find it interesting to know that
MGC initially is launching the service over
an ail-coaxial plant. “We have activated the
return path throughout 4,000 miles of our
plant,” says Dave Charlton, MGC's general
manager of high-speed data services, “but
we don't have any fiber in the system yet.”

This will soon change. By mid-1999,
MGC hopes to have the service rolled out
to 120,000 homes and plans to start in-
stalling fiber nodes.

Charlion says Media General explored a
number of options, but ultimately part-
nered with Road Runner for its Tier 2 sup-
port, revenue splits, flexibility, and Time
Warner's local and national content
arrangements. C

Doug Larson is senior editor at “Communica-
tions Technology” in Denver. E-mail deploy-
ment information or comments to dlarson

@phillips.com.

Recent Developments:
Who's Deploying What

* Com21 cumulative cable modem
and headend system shipments have
reached 54,000 and 390, respectively.

* Motorola has shipped more than

300,000 cable modems worldwide

since the end of 1996, up from

250,000 in June 1998.

Cablevision and FrontierVision

Partners have selected Terayon

equipment for cable modem deploy-

ments in New York and Maine, re-
spectively.

Samsung has shipped 10,000 precer-

tified Data Over Cable Service Inter-

face Specification (DOCSIS) cable
modems to Conego Cable.

MediaOne launched its high-speed

data service, MediaOne Express, to

an estimated 11,871 households in

Holyoke, MA.
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“"We've actually been using FrontLine
equipment for local emergency messagi O
and headend switching since 1993! It's do S
the job effectively, reliably, and provided gy
a versatility that we did not expect.”

Dick Snyder

Area Engineer
Comcast Cable Communications

Philadelphia, PA

“A major reason for our choice of FrontLine
was the ease of installation. They've simplified
the wiring issues, making installation and
setup easy and helping to assure reliable
operation down the road. FrontLine knows the
EAS business and they've been very responsive
to our needs.”

Neil Fladeland

Assistant VP of Engineering
Insight
Nobleville, IN

[ W

"When we evaluated EAS solutions on

the market, we were impressed with the
number of options that were available
through Frontline. Not only were we able
to get a complete system from a single
manufacturer, with their system we can
do switching without having to buy
additional equipment. Our past experence
with them was a factor as well. Their
service and support are excellent.”

Tim Doran
Technical Supervisor
TCI

Grand Rapids, Michigan

As these industry veterans know, FrontLine EAS systems are
proven in leading cable operations around the country. With more
experience, the widest range of products, and proven quality and
reliability, FrontLine is the leader in EAS.

Remember, if you have over 10,000 subscribers, the deadline
for compliance is December 31, 1998. When you choose your system,
take advantage of experience and listen to the people who know.
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e FrontLine, one stop shopping, one call service.
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Call now for a free EAS consultation.

(800) 231-1349 « (801) 464-1600 o Fax: (801)464-1699

www.frontlinecom.com  www.vela.com e info@frontlinecom.com
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SCTE ON
By Alon Babcock

BCT/E Recertilication
Process Rewritten

Improve Exams, Earn RUs Simultaneously

he Society of Cable Telecommunications Engineers has offered professional certification

opportunities since the lofe 1980s. We began with the Broadband Communications

Technician/Engineer (BCT/E) programs and have expanded the offerings to include Installer,

Broadband Service Technician (BST) and Associate-level Telephony (AT) certification.

We have tried to listen to the comments
many of you have made to try to make
participation in the programs as easy as
possible.

One comment we have heard lately
from those of you who have achieved cer-
tification is that sometimes it is difficult to
earn the recertification units (RUs) neces-
sary to maintain certification.

Another comment we have heard is that
the exam questions aren't as current as
they should be in this age of rapid techno-
logical change. Well, guess what? The
SCTE Training Committee has found a so-
lution to both concerns.

Submit your exam questions

The committee met Dec. 1 in Ana-
heim, CA. Among other things, the
committee considered a proposal to
award RUs to individuals who submit
exam questions that are accepted for the
certification programs. Here is how the
idea will work:

If you are certified in the BST, AT or
BCT/E programs, you are eligible to sub-
mit exam questions for the program in
which you are certified. You can submit
the questions to Jessica Brady at SCTE
Headquarters in Exton, PA, and she will
distribute the questions to the commit-
tee for consideration. You will need to
have 10 questions accepted by the com-

mittee to earn one RU. We will have a
form available soon for submitting the
questions.

To be accepted, a question will need to
meet several criteria:
* Questions must be multiple choice.

“If you are cerfified in
the BST, AT or BCT/E
programs, you are
eligible to submit
exam questions for
the program in which
you are cerfified.”

* At least one correct answer must be in-
cluded.

* At least three incorrect answers must be
included.

* The correct answer must be verifiable,
and a complete reference source for the
question/answer must be indicated.

Certified BST, AT and BCT individuals
can earn up to two RUs, and BCEs can

THE JOB
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earn three RUs, during the three-year re-
certification period.

The committee feels strongly that this
change in certification rules will
strengthen the certification programs as
well as make it easier to retain certifica-
tion for those who need to earn recerti-
fication points.

Those of you who have written test
questions in the past know that it is not
easy to write effective questions. Fre-
quently, it is as difficult to write good in-
correct answers as it is to write the correct
answer and question.

We recommend that individuals
write and submit at least 15 questions
1o have a good chance of getting 10
questions accepted. The acceptance or
rejection of a question will be at the
sole discretion of the specific curricu-
lum subcommittee of the Training
Committee responsible for the content
of the respective topic.

Duplicate, ambiguous, discriminatory
and “trick” questions will not be accepted.
Avoid questions referenced to obscure
text, training or magazine articles. When
possible, include a copy of the complete
reference for a question. However, SCTE
encourages its members to respect applic-
able copyright laws.

Check our Web site (www.scte.org) in
the near future for a copy of the form that
can be used to submit questions.

Category VII

And one last news item about SCTE
training: How many of you have strug-
gled with the Category VII exam for
BCT/E certification? Well, help is on
the way.

By the time you read this article, we
will have training available to address
the foundation and underlying concepts
that cause trouble for most people
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The Guardian RSVP" Return Path Evaluator

BECAUSE
MOST INGRESS IS
HOMEMADE

Easily measures the carrier/ \

(ingress and noise)
ratio of the entire return path
with a pass/fail grade

JAutomalically verifies that

communication with the head-

end is within range of set top
terminal capability

o LY

lWorks with the Guardian IsoMeter™
to quickly and easily test the
subscriber’s in-house cable
for ingress potential

Specifically designed for
the needs (and budget) of every
CATV installer

With the Guardian RSVP Return Path Evaluator You'll Identify
and Stop Ingress at the Source: The Subscriber’s Home

It’s simple —most
return path prob-
lems originate in

the subscriber’s
home. Flawed

installation,

faulty cabling,

and mis-installed
or loose hardware
can disrupt the return
path and your system’s revenue stream
by admitting ingress.

The Guardian RSVP™ return path
evaluator puts you in control of the return
path one home at a time because the
Guardian RSVP hardens your system with
each and every installation and
maintenance visit.

Guardian
RSVP

Working with a Guardian isoMeter™
reverse leakage detector in the field and
a standard Trilithic 9580™ reverse path
analyzer in the headend, the Guardian
RSVP analyzes the return path as well
as the ingress potential and shielding
integrity of subscribers’ home wiring.

Test The Entire Return Path: Just
press “TEST” and the Guardian RSVP
quickly determines whether the reverse
signal strength needed is within the
capability of the set top terminal or
modem, then just as swiftly evaluates
the carrier/(ingress and noise) ratio from
the set top to the headend, providing the
installer with a clear “PASS” or “FAIL”
message and full measurement data
for troubleshooting.

Test Shielding Integrity: By simply
connecting the Guardian RSVP to the
subscriber’s ground block, your technician
can flood the home’s cabling system with
a calibrated return test frequency that
makes all leaks immediately detectable
to the Guardian IsoMeter.

The Guardian RSVP return path
evaluator will help you protect the value
of your return path because with the
RSVP you'll home in on ingress before
it enters your system.

GUARDIAN

RSVP

Return Path Evaluator

Call now for a free white paper (800)344-2412
(317)895-3600 (317)895-3613 Fax www.trilithic.com

¥ TRILITHIC
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attempling to pass the Category VII
exam.

Two programs will be available—one
for the technician level and one for the
engineer level. The programs are designed
to teach the fundamental aspects of a suc-
cessful business and then present a solid
decision-making model and process. The
programs will be offered in a self-study,
text-based format.

“DigiPoints” is moving

One other Web-related news item:
Many of you have grown accustomed to
receiving “DigiPoints” as part of the
monthly SCTE newsletter, Interval. As
of January 1999, “DigiPoints” will be
published on our Web site rather than
in Interval.

“Those of you who
have written test
questions in the past
know that it is not
easy to write effective
questions.”

We made this change in part because
we felt it was appropriate to use one of
the most common digital data services
(the Internet) to deliver the most current
training on the digital products and
technologies affecting broadband com-
munications. Be sure to check out our
Web site each month for the latest copy
of “DigiPoints.”

You also will see this training benefit
change and improve over time to be-
come what we hope will be an extremely
effective interactive training experience.
We welcome your input on how to adapt
this feature to provide the training you
need and want.

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be reached via
e-mail at ababcock@scte.org.
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An easy demonstration
A\ of how fast our OTDR is?

fOr a fast demonstration
of how easy it is?

Presenting the CMA4000.
The fastest and easiest OTDR in the world.

When you're testing fiber optic cable, time is money. That's why
we designed the CMA4000. In a fault locate test on a 7.5 km fiber, the
CMAA4000 took just 15 seconds to analyze trace data and display the
results — two to six times faster than competitive instruments. What's
more, the CMA4000 features intelligent software that actually mini-
mizes the steps necessary to perform OTDR testing. In both its expert
and construction modes, typically complex tasks require you to press
only one or two buttons - making work in the field easier than ever.
Let us show you why the CMA4000 is the fastest, easiest OTDR

out there. Call us today at (315) 797-4449 or 1-800-443-6154 (North
America only) for a free demaonstration.

GNI Nettest

1
bcccrcccccc - -‘ Total care for networks. )

109 N. Genesee St., Utica, NY 13502 1-315-797-4449 1-800-443-6154 fax 1-315-798-4038 www.gnnettest.com
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Tips for a Smooth Launch in Your System

By Joseph B. Waltrich

| igital technology is rapidly being deployed throughout North America. Five hundred

digital systems were launched in 1997, and twice as many digital headends were ex-

pected fo be in operation by the end of 1998.

Digital technology’s rapid growth has cre-
ated operator concerns about optimizing
its introduction into their systems. This
article explores some issues operators typ-
ically encounter when adding digital tech-
nology to an existing cable system and
provides solutions for minimizing them.

With larger service offerings, digital sys-
tems are more complex than their analog
counterparts. For example, a 550 MHz ana-
log system provides about 70 video ser-
vices. In contrast, a 750 MHz mixed-signal
system, with analog channels in the lower
550 MHz and digital channels in the 550-
750 MHz range, increases the total number
of video services to more than 200.

With a mixed-signal system, program
information becomes more complex, mak-
ing electronic program guides (EPGs) nec-
essary. An EPG must be downloaded to
consumers’ digital set-tops.

Digital headend equipment configura-
tion also becomes more complicated, re-
quiring equipment control to move from
manual operation to computer operation.

The increased number of services to be
authorized makes access control more
complex.

Preparation, training and systems integra-
tion are the keys to a successful digital
launch. By understanding all of the differ-
ences between analog and digital technology
and by properly preparing for digital intro-

-:‘i‘-- 2N '1
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duction, cable operators can make a more
efficient transition from analog to digital.

Figure 1 (on page 36) provides an ex-
ample of a typical digital system. It illus-
trates a pass-through system incorporating
local access control. Its system compo-
nents include:

* A number of integrated receiver

transcoders (IRTs), which receive the

satellite signals and convert them to 64-

QAM (quadrature amplitude modula-

tion} format for transmission over the

cable system

One or more add/drop multiplexers

(ADMs), which select individual ser-

vices from up to four satellite data

streams and then combine the selected
services into a single-output stream for
transmission over the system

An out-of-band modulator (OBM),

which provides an extra RF channel for

transmission of channel maps and au-
thorization data to digital set-tops

RF upconverters (RFUs), which accept

the intermediate frequency (IF) inputs

from the IRTs and output them as RF
channels on the cable system

Return path demodulators (RPDs) for

decoding the RF return path data from

the digital set-tops and passing it on to
the digital access controller (DAC)

* A DAC and associated keylist server
(KLS), which authorize and encrypt ser-
vices as well as provide an interface to
the billing system

s Ethernet communication among the
headend equipment (except for the RFUs)
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Figure 1: Digital system block diagrom
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The digital system also contains a head-
end configuration tool (HCT). As its name
implies, the HCT is a laptop computer
that performs the initial configuration of
each piece of headend equipment. The
HCT also handles some system monitor-
ing functions and reconfigures the system
if a new component (such as a new IRT)
is added to the system.

Properly preparing for digital equipment
installation before the equipment arrives at
the headend helps avoid unnecessary de-
lays during the installation phase. Begin by
completing a thorough site survey. Like a
site survey for analog system expansion, it
should consider such factors as power,
cooling and floor space. In addition, satel-
lite dishes should be erected, and satellite
signals should be checked for proper levels
and carrier-to-noise ratios (C/Ns). An inte-
grated receiver decoder (IRD) should be
used to check the received satellite signal’s
video and audio quality.

Because a digital system is so software-in-
tensive, it is important to train system per-
sonnel on the software tools they will be
using for configuration and control of the
headend equipment. Technicians must have
a thorough knowledge of the proper config-

uration of all headend equipment. They
also need to learn how to set digital signal
levels and measure digital C/N ratios. Un-
like analog signals, digital signals require a
bandwidth correction when measuring sig-
nal power but do not require a bandwidth
correction to the C¢/N measurement,

Figure 2 (on page 39) illustrates the
technique for measuring power level and
N of a digital signal. The following
paragraphs describe the technique.

Set the spectrum analyzer resolution
bandwidth to 300 kHz. Set the analyzer's
video bandwidth to 30 kHz or lower. If
using an analyzer with a video filter, turn
the video filter on.

If the analyzer has a signal-averaging
mode, turn on the averaging and measure
the signal level at the center frequency. If
the analyzer does not have a signal-aver-
aging mode, measure the signal level mid-
way between the top and bottom of the
“grass” on the signal.

Add a 12.2 dB correction factor to the
measured level for a 64-QAM signal to ob-
tain the correct signal level. Add 7 dB to
the measured value of the out-of-band
(OOB) signal to obtain its correct value.

The bandwidth corrections for digital
signal levels are necessary because unlike
an analog signal, which has most of its en-
ergy concentrated in the visual carrier, the
digital signal power is distributed uni-
formly over the entire signal bandwidth.
This distribution pattern also accounts for
why the digital C/N does not require a
bandwidth correction,

To measure digital C/N, set up the spec-
trum analyzer and measure the average

A
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Digital Blasts Off

Digital technology is rapidly being de-
ployed throughout North America.
Five hundred digital systems were
launched in 1997, and twice as many
digital headends were expected 1o be
in operation by the end of 1998.

Digital technology’s rapid growth
has created operator concerns about
optimizing its introduction into their
systems. This article explores some is-
sues operators typically encounter
when adding digital technology to an
existing cable system and provides so-
lutions for minimizing them.

With larger service offerings, digital
systems are more complex than their
analog counterparts. Preparation, train-
ing and systems integration are the keys
1o a successful digital launch. By under-
standing all of the differences between
analog and digital technology and by
properly preparing for digital introduc-
tion, cable operators can make a more ef-
ficient transition from analog to digital.

Although it 1s more complex than
analog technology. digital technology
need not be intimidating. It is vital that
a cable system’s technical personnel
understand the differences between the
two technologies as well as how to
handle these differences. This under-
standing, combined with proper site
preparation and system maintenance,
is the key 1o a successful digital launch
in an increasingly digital world.
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At first glance, fiber optic raceway systems all seem pretty

similar. They've all got channels. €lbows. Tees. Adapters.

But a closer look reveals real differences. Differences that make

one system far better svited to the harsh realities of fiberspace.

\ We call them the Tll-Details. And they're all designed to make our
Lightrax™ raceway the fastest, easiest and most economical
system there is.

Parts are pre-punched, so you don't waste time drilling. And
they're assembled with carriage bolts and wing nuts, so you
don't need tools. Instead of hinged covers, our channels have
snap-on lids for convenient, two-sided access. Inside, they're
equipped with cable retainers to keep the cable in place, without
getting in your way. We even make little “trumpets” to safely
maintain o healthy bend radius when fiber has to leave a slotted
channel. boltwing nut

assemblies

for tool-free
installation.

Carriage /
Put them all together, and the TH-Details make Lightrax the
system with the lowest installed cost in the industry. Guaranteed. _
Add that Lightrax is self-supporting for up to six feet, and comes

in three sizes and four colors, all made of high-impact UL94V-0

thermoplastic, and there’s a clear winner in the fiberspace race.

for details on the Details, r_
call 1-800-55-DITEL. II ﬂ
~-LiTEL

wwu.tii-ditel.com

Managing fiberspace.
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power of the digital signal as previously
described. Do not apply a bandwidth cor-
rection.

Measure the noise floor of the system in
an empty channel. Subtract this value
from the measured value of the digital sig-
nal to find the &/N.

When making this measurement, make
certain that the system noise floor is
above the analyzer noise floor. If there is
less than 10 dB between the two noise
floors, apply a correction as specified by
the spectrum analyzer manufacturer.

(Editor’s note: This method is recommend-
ed only for “flat-top” digitally modulated
signals. Measurement inaccuracy will result
with “haystack” or other shaped signals.
When in doubt, use test equipment that has
a digital carrier power measurement capa-
bility..

Before putting digital signals on the sys-
tem, make certain that the system meets
Federal Communications Commission
Part 76 specifications. This inspection will

ested daily

assure that sufficient margin exists so that
the digital signal will remain unaffected by
random noise and/or distortions. Also
check that composite second order (CSO)
and composite triple beat (CTB) levels
meet specifications in empty channels,
where the digital signals will be located.
This examination should be made at a few
receive sites near the end of the system.

The return path will become increasing-
ly important as more digital systems are
deployed and interactive services are
added. Proper setup and maintenance of
the return path is just as important as it is
for the forward path

System maintenance for a mixed ana-
log/digital system is no different than for an
all-analog system. Fortunately, cable is a
fairly benign system, and if good mainte-
nance practices are followed, the digital
portion of the system should encounter no
problems. However, some precautions to
take can minimize potential service calls.

Make certain that the digital signal lev-

e
INn e

’
~

els are set up correctly relative to the ana-
log carriers. Use the procedure described
previously. In addition, make sure that the
digital RFUs are set up properly. The up-
converter output should be adjusted with
an unmodulated analog carrier at the IF
input and the automatic gain control
(AGC) on. AGC should be disabled once
the digital signal is connected, since the
digital signal has no carrier on which the
AGC can operate.

Avoid operation in the roll-off area. Al-
though good results may be obtained at
some receive sites, this success is not
guaranteed for all receive sites. The roll-
off area is a gamble, and the odds are
against the operator.

Make sure that digital signals are not lo-
cated next to trapped channels. The group
delay in the trap may be more than the dig-
ital set-top’s adaptive equalizer can correct.

Be careful about sweeping in the digital
channels. Use a noninterfering sweep, and
program the sweep generator to skip the
digital portion of the spectrum. A low-
level sweep may place an excessive load

ses of

sun, salt and sand, inlFlorida’s

lightning-alley.

Surviving hostile environments has made Lindsay the Industry standard




on the digital set-top’s error-correction
budget, leaving less capability for correct-
ing errors from transmission system im-
pairments. Check with your sweep
equipment manufacturer for specific rec-
ommended procedures.

Finally, when adding digital signals to a
fiber-optic link, the additional signals may
overdrive the laser, thereby generating un
wanted intermodulation products. To
avoid this condition, readjust the overail
levels into the fiber-optic transmitter.

The operator has little control over the
subscriber’s location or circumstances.
However, an installer can take several
steps to minimize potential problems.

When installing the digital set-top,
check the integrity of connections within
the home. In particular, inspect the quali
ty of splitters that the customer may have
installed. Poor-quality splitters lack
enough port-to-port isolation to prevent
transient reflections (which are caused b
swilching another device) from generating

Figure 2: Digital signal level and (/N measurement

Measured value
of average signal T

—$ Measure ot the
~——  center of ony noise
on the signal
N
System noise Analyzer settings:
floor Resolution BW: 300 kHz
Video BW 30 kHz
Bandwidth correction:
64/2560M  +12.2dB
008 signal +] d8

errors in the digital picture. 1f a splitter is
suspect, work out an agreement with the
subscriber to replace it

After installing the digital set-top, use
the unit’s on-screen diagnostics (OSD) to
check digital signal quality. The OSD
screen will display a signal-to-noise ratio

Engineered Solutions ... for the last mile.

For almost three decades, Multiple Cable System
Operators in Europe, North and South America and
around the world, have come to depend on Lindsay
products to provide reliable two way service to
subscribers. With numerous patents to our credit,
we are a proven resource for engineered solutions,
technical innovation and service that enable you
the operator to do your job... it’s what we do!

.....

Actual power = meosured power + BW correction

(S/N) estimate in dB. This estimate is ac
tually an equivalent S/N, taking all of the
system impairments (such as noise, CSO,
CTB and multipath) into consideration.
This figure will be lower than the actual
S/N that would be measured if a spectrum
analyzer were used. However, the S/N

LGT multitaps
and 100 series
passives perform
and survive.

For your last mile
solution, simply call

A LINDS Y

— ELECTRONICS

1SO 9001: 1994 CERTIFIED

50 Mary Street West, Lindsay, Ontario, Canada K9V 457
Tel: (705) 324 2196 Fax:(705) 324 5474 Tel: (800) 465 7046 (U.S. only)
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Figure 3: Adaptive equalizer tap displays
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estimate likely will be on the order of 30
dB or more in a well-maintained system.
Several test-equipment manufacturers
now offer digital signal level meters
(SLMs) that are capable of measuring bit
error rate (BER) and adaptive equalizer
tap values, as well as signal level and C/N.

These are useful tools for service techni-
cians. In normal operation, short-term
BER readings should be zero. Any other
value is cause for concern.

The adaptive equalizer tap display indi-
cates possible system problems such as
bad connections and faulty cables. Figure

SUPPLYING CUTTING
EDGE TECHNOLOGIES

3 provides examples of equalizer tap dis-
plays under normal and problem condi-
tions. Normally, the equalizer taps should
decrease gradually in amplitude as the dis-
tance from the reference tap increases. A
significant increase in one or more of the
outlying taps indicates a problem within
the system. Figure 3 shows a reflection at
approximately 1.2 psec.

Although it is more complex than analog
technology, digital technology need not be
intimidating. It is vital that a cable system’s
technical personnel understand the differ-
ences between the two technologies as well
as how to handle these differences. This un-
derstanding, combined with proper site
preparation and system maintenance, is the
key to a successful digital launch in an in-
creasingly digital world.

Joseph Waltrich is manager of special digital
projects for General Instruments Digital Net-
work Systems. He may be reached via e-mail
at jwaltrich@gi.com.

Klungness Electronic Supply

¢ Full Service

BROADBAND SYSTEMS AND SUPPLIES

Visit us at our Web site at: www.ccikes.com OR

Email: kes@ccikes.com

Reader Service Number 28

* Full System Integrator
e Complete Industry Knowledge

» 35 Years Cable Industry Experience

» Scientific-Atlanta Authorized Stocking,
Executive Level Distributor

1-800-338-9292

/)

Scientific
Atlanta
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Tom McGraw of

Clover Technologies

is a member of

The Siemon Company’s
international network of
Certified Installers.

FREE LightWays"
DESIGN SOFTWARE

Included with
every order!

“Fiber ducting is a snap with
The Siemon Company’s LightWays™ System.”

The new LightWays™ System from The Siemon Company represents a

breakthrough in fiber routing and protection. LightWays " features a unique snap-

together design which eliminates the need for extensive assembly hardware and

Installation time can be cut in
half due to LightWays™ unique

literally cuts installation time in half. Vertical drops can be accomplished in less than
snap-together design.

five minutes with the use of a simple cut-out tool. LightWays “offers the largest selection of ducting sizes — from
1.25" to 8" (32 mm to 203 mm) — and is the only non-metallic, halogen-free ducting system on the market. It

is features like these that make cabling professionals like Tom McGraw choose LightWays.” For detailed

information on the full LightWays™ System, contact us today.

SIEMON (U IEFA SYSTEM
Phone: (860) 274-2523 Fax: (860) 945-8503 Watertown, Connecticut www.siemon.com ffreegift/ct
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Tomorrow’ S

Bui

Launch a Solid Plan Today

By Jim Chartre

lonning a successful system extension is becoming more difficult as new technologies

become available and enhanced services come into play. Many factors, both in your

control and beyond it, will contribute to the degree of success you experience as your build goes
forward. A good project planner must be able to recognize and toke into account all factors that

will have an effedt on the project schedule.

Sometimes you will be lucky enough to project completion date. From there,
determine your own build rate and project ~ one can back into a schedule for order-
timelines. In most cases, however, a pro- ing materials, design, mapping and
ject completion deadline already has been walkout, as shown in the accompany-
set, and you must find a way to meet the ing figure (on page 46). Many other
deadlines with available resources. factors, such as materials delivery and

Remember that many business plans permitting, can fit into this simplified
include reverse activation within the schedule.

Prepare for sethacks

This approach is straightforward, but
does not take into account factors such
as power supply activation, phase com-
pletion dates, permitting and materials
delivery. Many projects begin with a
corporate business plan, which may dic-
tate activating a certain number of cus-
tomers by a specific date to start
generating a stream of revenue as soon
as possible.

Keep in mind that customers must be
notified in advance before they can be
cut over to the new plant, so you must
come up with a plan for customer notifi-
cation. It is important to identify the ac-
tivation requirements and plan the
project around them. Meeting the con-
struction mileage requirements in a rural

FEBRUARY 1999 « COMMUNICATIONS TECHNOLOGY



The best TDR
just got better!

No smoke. : ‘/"

No mirrors.
No wizardry.

A TDR with a true sub-
nanosecond pulse width for
superior cable fault location.

A sub-nanosecond pulse
width can identify small,
often unsuspected faults
that can be within
inches of each other.

Seeing is believing.

_ TRUEFORN
S ) . L ol

2hon

1205C, 2 nanosecond, 128x gain 1205CX, sub-nanosecond, 60x gain

Model 1205CX TDR
Toll Free: (800) 688-TDRs s
Bty e 22 Riser Bond

E-mail: email@riserbond.com s INSTRUMENTS

Web Site: http://www.riserbond.com
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Sample construction schedule

99 [Ap 18,99 [May 30,799 [ 11,99 [Aug2Z 99 J0ci3, 99 Nov14, 99 JDec26_'99 Jreb 6 00 [Mor 19, 00 [Apr 30, 00
D Tosk nome sl siafolnwels alofall2lol7 [osfa1[9fefau]n
1 Scmple project —
2 Walkout
3 Mapping
4 Desing
5 Ordering materiols e —
6 Construction

he measured prior 10 ordering the fiber.
Then fiber-optic node locations can be es-
tablished, and the fiber design can begin
while the plant is being walked out. As a
general rule, old maps should not be used
to design the coaxial portion of the plant,
but they can be useful in getting a head
start on the fiber-optic design process.

Construction schedule

Be careful to avoid starting construction
too early. Although you may be able to keep
some crews busy for a couple of weeks,
poor planning may result in shortages of

design maps or construction materials. In
this case, you may have 1o deal with crews
going to other jobs hecausc of lack of work,
and it may be hard to get them back.

Make sure that when construction be-
gins there will be a steady flow of work
for the duration of the project. This is
more challenging when multiple crews or
contractors are working simultaneously in
different areas of the same plant.

In any large build, you also will have to
contend with ongoing new construction
in addition to the normal build. Various
new subdivisions and developments will

be the “emergency of the day” that may
disrupt your construction schedule. Plan-
ning for these things up front can mini-
mize disruption of the build. Lastly, the
design maps should be updated to show
the actual construction changes for ongo-
ing plant maintenance. T

Jim Chartre is senior applications engineer at
Cable Constructors Inc. He also sits on the
board of directors of the Societv of Cable
Telecommunications  Engineers’  Badger
Chapter. He can be reached via e-mail at
chartrej@cableconstructors.com.
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| Olson Technology. Inc. has a new

has a new Modulator, And
Spectrum has them in stock

The OTM-4000 Frequency Agile Modulator has:

" N

* Agility to 750 MHz,

+ >80 dB Out of Band C/N Ratio

» LCD Menu Screen

» Channel and Channel ID Text

* 60 dBmV Qutput Across the Band

* Micro-Processor Controlled Push
Button Tuning

%]
CONTRAST F

e 0 &

Why Pay $2,200 for a Modulator when much less will deliver the quality picture you need for your
system. Call Spectrum Today and SAVE. ..

SPECTRUM « 800-628-0088 » FAX 817-280-0745

www.spectrummhz.com
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Y
THE CHALLENGE

Design a headend for high signal quality
that also minimizes out-of-service
conditions and lowers corrective
maintenance costs.

THE SOLUTION

'_ ' PULSAR Modulators from Barco

f ' « High signal quality, automatic back-up and
\remote monitoring in one intelligent modulator

-

" »PULSAR-modulators provide complete software control,
allowing you to monitor and manipulate all modulator
..functionsfrom a central location. In the event that lost
or degraded signal is detected, you can remotely route
the_ signal to a back-up modulator without the expense
or delay of dispatching a technician to the headend.

I

Even better, your subscribers won't experience an
extended loss of service.

* Available in fixed frequency or tuneable versions to
provide maximum flexibility

_.. * Phase Locked Loop techniques assure long term
signal stability

* An intelligent. "white limiter” and video AGC prevent
overmodulation and automatically optimize the
modulation depth for various nonstandard video
input signal levels

¢ Available with BTSC encoder
® Full remote control with ROSA software

Find Qut More!

PULSAR is just one of the many BARCO headend
solutions that make broadband CATV networks more
flexible, efficient and reliable.

And, like all BARCO headend equipment, PULSAR can

be remotely monitored and controlled by ROSA, BARCO's
CATV network management software. For additional
information, visit our Web site at www.barco.com
Ol Call 770/590-3602.

~ BARCE

3240 Town Point Drive
« - Kennesaw, GA 30144
J = Tel: 770/590-3602
l Fax: 770/590-3610

www.barco.com
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Information Delivery to the
Home/Office

Competition Drives Interface Efforts

By Chris Huffman

rowing consumer and business demands for all forms of electronic informatian and the

proliferation of rival services present alfernative design and distributian chollenges for

conveying video, dato, voice and power into the premises environment.

The current competitive environment
within the cable TV, telephone, power and
direct broadcast groups is producing not
one or two but several communications
services that are available to homes and
businesses.

The nature of the information trans-
mission media from the various
providers—copper twisted-pair, coaxial,
fiber-optic or power line, coupled with
the end-user requirement to cross-ac-
cess this information—suggests the
need for a practical interface to easily
terminate all outside services to any
subscribing location.

One method under development is
known as the residential gateway and cur-
rently is considered the framework for an
open project by the Telecommunications
Industry Association’s subcommittee TR
41.5, Multimedia Building Distribution
Systems. The gateway is not a specifica-
tion unto itself, but attempts to organize a
direction for design.

Fundamentals

The fundamental notion for a gateway
is a physically centralized, intelligent in-
terface through which all communications
services can be channeled to one location
for delivery into the home or office net-

work—that is, the interconnection of any
service network to its corresponding de-
vice via one “door.”

The essence of the idea is to supply a
simplified and cost-effective means for
meeting the objectives of all throughout
the chain, providers to users, in bring-
ing information from one point to an-
other.

Arguably, this is accomplished by the
demarcation-device approach as it is con-
ceived by equipping the subscriber with
access to all forms of communications
without repeated installation costs, giving
the equipment manufacturer a single in-
terface scheme from which to base design,
and providing the network operator with
greater latitude in service offerings and
management.

Inherent to the consumer concept is its
implied ease of use through the provision
for true plug-and-play. As the bridging and
switching functions are handled by the ex-
terior platform, the gateway, the complexi-
ty of mixing separate information delivery
systems is hidden.

Cost reduction

Furthermore, costs can be significantly
reduced by the removal of equipment. For
example, in the case of cable TV, multiple

set-top converters conceivably can be elim-
inated by relocating the hardware to the
gateway. Likewise, multiple video cassette

BOTTOM
[INE-—

Residential Gateway Interface

The competitive environment within
the entire telecommunications industry
is producing not one or two but sever-
al communications services for homes
and businesses.

The transmission media from the
various providers suggests the need for
a practical interface to easily terminate
all outside services to any subscribing
location.

One method under development is
known as the residential gateway
and is considered the framework for
an open project by the Telecommu-
nications Industry Association’s sub-
committee TR 41.5, Multimedia
Building Distribution Systems. The
gateway is not a specification unto
itsell, but attempts to organize a di-
rection for design.

The fundamental notion for a
gateway is the interconnection of
any service network to its corre-
sponding device via one “door,”
which ideally will make for simplici-
ty and reduced costs.
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WHEN IT COMES TO,

CAPTURE INGRESS

With the sheer muftitasking power of

the Guardian 9580 SST Return Path
Analyzer, you'll capture and locate
ingress events as short as 12.5 millisec-
onds on individual nodes or expand your
monitoring configuration to any number
of nodes by combining 9580 SSTs with
9580 TPX Test Point Expanders. Ingress
ManageR PC Software runs the show,
defecting and recording ingress outbreaks
and monitoring alarms.

BALANCE AND HARDEN

YOUR DISTRIBUTION SYSTEM

The advanced Guardian sysiem puts more
diagnostic muscle in the hands of your
technicians. The battery powered Guardian
SSR transmits reverse sweep signals fo a
9580 SST in your headend, displays
reverse sweep graphs and calculated values
for GAIN and TILT pads, even shows you
ingress spectrum graphs. All measure-
ments are updated every 7/10 of a
second, even with up to 6 SSR’s accessing
a single SST.

STOP INGRESS AT THE SOURCE ¥ J
The Guardian RSVP Return Path Evaluator R

stops ingress where it starts. the sub- i You CAN'T
scriber’s home. Up to 200 RSVPs can =
communicate with each Guardian 9580
SST in the headend to verify that the return
path meets requirements. Working with a
Guardian IsoMefer Reverse Leakage
Detector, the RSVP verifies the shielding
integrity of the home wiring, hardening

your system against ingress with every
installation and maintenance visit

CALL NOW FOR A FREE WHITE PAPER
(800)344-2412

(317)895-3600 (317)895-3613 Fax
www.trilithic.com

O
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TRILITHIC

The Engineering Guys . .m “Return Mainterance Technology
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Your taplock source
Jor over 25 years.

R

"% ~Cable Catalog contact us
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o

-~ at www.budcocable.com

Forget about jumbled cable sizes and mis-matched connector types.
The WEW FoPro™ eliminates the need for various cable interfaces.
* First ever fiber optic test probe!

* Patented design allows for testing even multichannel assemblies

» Use with OTDRs and visual fault finders

* Perfect fiberTOOLnfor craftspeople, splicing crews, quality control,
and outside plant operations

RIFOCS Corporation

Fiber Optic Instruments & Components

rifocs.com

805/389-9800 Fax 805/389-9808 ¢ e-mail: sales@rifocs.com « http://www

See us at OFC’99, San Diego, CA February 23-25, Booth #1937

recorders (VCRs) can easily be removed
from each TV receiver location by circuit-
ing one of them as just another service
through the system.

As the mix of information services con-
tinues to be supplied in both analog and
digital formats, an important opportunity
afforded by the residential gateway con-
cept is the ability to utilize the existing ca-
bling for multiple services without the
need for widespread cabling overhauls or
post wiring.

“Inherent in the
consumer concepf
is ifs implied ease of
use through the
provision for frue
plug-and-play.”

As cited previously, VCR, cable TV, di-
rect satellite broadcasting and so forth can
be sent over the same inside coax plant.
Similarly, data sent in analog format can
utilize the existing telephone twisted-pair,
although digital information would re-
quire the addition of data-grade cabling.

Other efforts

1t is important to understand that the
work currently being conducted for com-
munications and control within the home
or office is widespread.

Additional to the efforts of TIA, the In-
ternational Organization for Standardiza-
tion and International Electrotechnical
Commission are jointly involved with set-
ting standards for home electronic systems
that include video, home automation, se-
curity, heating and so on. Detailed infor-
mation can be found at www.interactive
hq.org/councilsthtml2/feigel/title.htm and
www.labs.bt.com/profsoc/sc25wgl/about.h
tm, respectively.

Chris Huffman is director of worldwide mar-
keting for Times Fiber Communications. He
can be reached via e-mail at chuffman@com-
puserv.com.
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fact:

BEFORE OPTICAL FIBER
CAN PERFORM TO
ITS FULL POTENTIAL,

IT NEEDS TO BE TREATED WITH

LWOIRAREISUBSTANGES



WHEN YOU MAKE CABLE FOR
OVER 30 YEARS, YOU GET GOOD AT IT

IF YOU MAIS
THAT’S EASY TO INSTALE
BECOMES EASY TO SPEC

f'acts experence marrers.

CommScope has been a leader in the design and
manufacture of communication cable since our first
patent in 1966. If you watch cable TV, there's a 60%
chance that your programming is delivered over a
CommScope cable. What we learned by wiring the
world has been applied to the creation of the most

diverse offering of fiber optic cables for LAN/WAN

/"""-, ond CATV ap tcohons

INNOVA'I'ION IS A CHANGE
;' THAT SOMEBODY
/" ACTUALLY WANTS.

/ When we started to engineer fiber

optic cable, we based our designs on the most strin-
gent of industry standards augmented by customer
input. How can a cable be made for my application?
How can it be made to perform better, install
easier, cost less, survive longer? We answered

those needs with realworld solutions to everyday situ-

ations. fact: NO MATTER WHAT IT

COST, IF YOU DIDN'T NEED IT, YOU PAID T00

MUCH. That's why we developed Fiber Feeder™

cables. They deliver loose tube performance at great-

ly reduced installed cost for 18 fibers or less.

facts ms wess expensive 1o

INSTALL ONE CABLE INSTEAD OF TWO.

CommScope indoor/outdoor loose tube cables allow




.+» EXPERIENCE AND
INNOVATION ALSO TRANSLATE
INTO EXCEPTIONAL
CUSTOMER SERVICE

%E A CABLE
+ IT ALSO
3|FY f T ——

| you to transition through exterior walls

facte mswr sraceine i

YOU CAN PROVE IT.

without changing cables - they are

riser-rated safe yet tough enough to To show our

QVeomnse,,

survive in the ground or on the pole. commitment to delivering a quality cable,

And our Triathlon™ low-smoke/zero-halogen cable is
the first true indoor/outdoor that combines tight-buffer

ease of handling with excellent attenuation and envi-

ronmental characteristics. fact. ONE SIZE
o

(OR FIBER TYPE) DOES NOT FIT ALL ___

ause
applications vary, CommScope cables are available
in multiple fiber types, including our high bandwidth
UltraFiber™, a 1000 MHzekm @ 1300 nm fiber
which allows extended transmission distances and

faster data rates.

i

CommScope individually tests each reel of fiber

optic cable and attaches a copy of that test to the

fact:

INNOVATION AND EXPERIENCE ARE A TOUGH
COMBINATION TO BEAT.

reel at no extra charge.

CommScope is the
fiber optic cable company who knows that install-
ability is as important as attenuation, and that
budgets need to be followed as closely as blueprints.

CommScope truly makes FIBER FACE THE FACTS

of real-world performance.

i T I
||| [ |
| ' |
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COMMSCOPE OFFERS AS COMPLETE A LINE OF LAN/WAN CABLES AS ‘
ANYONE IN THE INDUSTRY.

FIBER FEEDER™ CABLES ARE BIG ON PERFORMANCE, SMALL ON SIZE AND COST 3

. Designed for when maximum fiber performance is required but cost and installation difficulty }
-ﬁf (crowded conduits, tight radius pulls etc.) preclude the use of a large loose tube cable. y
Made in outside plant dielectric, armored, self-support and riserrated indoor/outdoor versions.

HARSH AND RUGGED DUTY LOOSE TUBE CABLES KNOW IT’S A TOUGH WORLD OUT THERE

1 jf' .\ a=For use in special conditions such as corrosive agents/petrochemicals that would quickly destroy
! standard cables. Double and friple-jacket armored versions offer toughness for the rigors of the
- l @  outside plant, including -55/+75°C environments. Indoor/outdoor harsh duty version available.

STANDARD LOOSE TUBE CABLES GO THE EXTRA MILE - LITERALLY

N = When maximum fiber performance is required over long distances, order your armored or dielectric
g versions in lengths of up to 8.4 mi/14 km. Available for outside plant and indoor/outdoor
installations.

— =
- A—
TRIATHLON™ CABLES ARE OUTDOOR TOUGH, INDOOR SAFE AND LOW SMOKE/ZERO HALOGEN TO BOOT

‘ = Specify Triathlon™ for campus applications that require good fiber performance with tightbuffered
- ease of handling. Designed specifically for indoor/outdoor applications.

CENTRAL TUBE CABLES ARE PERFECT FOR TIGHT INSTALLATIONS

—=  Use them when maximum fiber performance is required but issues of installation difficulty {such as
-\ s  crowded conduits or tight radius pulls) preclude the use of a large loose tube cable. Available for
outside plant and indoor/outdoor installations.

R ——— T T T T T IR e g T

DISTRIBUTION CABLES FOR EASE OF HANDLING AROUND THE CAMPUS
= - For shorter runs that require good fiber performance with tightbuffer ease of handling.
-

Available in flexible outside plant and high-count riser and plenum versions.

BREAKOUT CABLES KEEP HIGH-PERFORMANCE IN THE CLOSET

ﬁ - For horizontal or closet wiring schemes that require good fiber performance with the convenience
ﬁ . of tightbuffered, individually jacketed fibers. Available in riser and plenum versions. '

CORDAGE FOR THE LAST FEW FEET OF HIGH-PERFORMANCE

— Simplex, duplex, zipcord and twofiber interconnect versions are available in riser and plenum -
outside plant simplex and zipcord versions are available as well.

» REGARDLESS OF THE QUESTION,
COMMSCOPE HAS YOUR FIBER OPTIC CABLE ANSWER. Call 1-800-982-1708
or email us ot fiberfacts@commscope.com to get your copy of our handy fiber optic cable
pocket reference. Complete, detailed product information is also available on our website at
www.commscope.com. Specify CommScope cable. You'll be glad you did. And that's a fact.

Q’ CommScope’

1729 Lenoir-Rhyne Boulevard ® Hickory, NC 28601
800-982-1708 » 828-324-2200 * 828-328-3400 fax
www.commscope.com

©1999 CommScope of North Carolina, Inc.
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Detect Failure With New Test

By James H. Scelsi

ost coaxial cable manufacturers have o quality assurance testing program to ensure

1 their product is reliable and consistently meets published specifications. One fest per-

formed on trunk and feeder cable is known os the fatigue failure test, which is conducted in the

laboratory on expansion loops.

This article describes the test apparatus that
simulates expansion loop operation and a
test method that allows easy detection of the
onset of fatigue cracks, even on jacketed
cable. This method provides a quantifiable
criterion for failure and improves on the ex-
isting method of detecting failures visually.

Eye on fatigue

Expansion loops are a necessary part of
a cable system to compensate for the
coaxial cable expansion and contraction
from daily and seasonal temperature vari-

ations. Expansion loops are subjected to
more mechanical working than any other
part of the cable system. Therefore, it is
very important that the performance of
loops be tested under laboratory condi-
tions to ensure that cables can meet life-
time performance expectations.

Fatigue testing determines the number of
expansion and contraction cycles a coaxial
cable can endure before the onset of fatigue
cracking in the aluminum outer conductor.
Testing is accomplished using a laboratory
apparatus that simulates the contraction

and expansion a loop will experience as a
result of temperature variations.

This particular model can accommodate
up to five loops, each installed exactly as i
an aerial installalion. A taut support stran
spans each test loop location. The expan-
sion loops are formed with a commerciall
available loop tool and are installed on th
strand with the correct number and posi-
tioning of bands and spacers.

Tie up loose ends

The cable ends are secured with special
clamps at each end. One end of the loop is
fixed, and the other is mounted to a mov-
able platform that is attached to an electric
motor drive that pushes and pulls the
cable, achieving expansion and contractic
of the loop. The longitudinal displacemer
is adjustable to simulate different tempera-
ture ranges. A counter is used to keep
track of the number of cycles to failure. >
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Cable test setup

Spectum e

analyzer

In an actual installation, the cyclic rate is
usually one per day (day to night). In the
laboratory, an accelerated rate must be used
to induce failure in a reasonable amount of
time; testing usually is carried out at ap-
proximately 10 cycles/min. When a fatigue
crack occurs, testing is stopped, and the
number of cycles to failure is noted.

Between the cracks

Fatigue failures in unjacketed cable are
easily seen with the naked eye. However,
with a black polyethylene jacketed cable,

Neor field probe

applying a visual inspection will not work
because the failure is hidden under the
jacket. Some other method of detection is
required. Even for unjacketed cable, a
standardized criterion for determining
when a cable has failed is required.
Hence, a detection method is needed.

An effective method of solving this prob-
lem has been developed that injects and de-
tects a signal in the expansion loop. Sample
failure is indicated by signal egress, which is
detected by a near field probe. The accom-
panying figure shows the test setup.
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Fatigue Test Spies Failure

Accelerated fatigue testing is an impor-
tant cable characterization tool to en-
sure that aerial coaxial cables are
capable of meeting lifetime expecta-
tions without failure.

Premature field failure with the re-
sulting signal ingress and egress can
have serious consequences. A testing
apparatus has been developed to simu-
Jate installed expansion loop conditions.

What are the factors that effect cable
fatigue life? Good construction prac-
tices with correctly formed expansion
loops are of paramount importance.
Test results indicate that some trunk
and feeder cables can achieve an ex-
pansion loop life of 30 years or more.

A broadband signal of 50 MHz to 1
GHz is applied to one end of the connec-
torized sample by means of a spectrum
analyzer and an RF amplifier, while the
other end is terminated with an imped-
ance matching load. The input signal
level then is adjusted to at least 15 dBm.
This setup simulates, as closely as possi-
ble, actual operating conditions.

A near field probe is attached to the RF
input of the spectrum analyzer and placed
on the loop in the general area that a crack
is likely to occur. A noise floor value is
recorded. The loop tester is turned on and
the near field probe passed over the sam-
ple at regular intervals. As a failure begins
1o occur, the probe senses the RF leakage.
An increase in signal level of 10 dBm
above the noise floor is considered the fail-
ure point. Once this level is obtained, the
number of cycles to failure is noted.

This method detects cracks that are
barely visible to the naked eye, as well as
those that hide under the cable’s outer
jacket. This method is an improvement
over techniques that rely on a visual in-
spection of the sample. Ct

Jim Scelsi is an RF design engineer at Trilo-
gy Communications Inc. He can be reached
at (800) 874-5649.
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penCable:
Where It Stands

CableLabs Nails Down Two Specs for Digital Set-tops

By Robert Wells

he OpenCable project ot CableLabs is o whirlwind of adtivity, as o team of engineers

=1 labors toward the goal of seeing interoperable digital set-tops — conforming with o

completed OpenCable spec— on retailers’ shelves by July 2000.

The OpenCable project, launched in
late 1997, seeks to open up the market
to competing suppliers of next-genera-
tion technology and to encourage inno-
vation in services that can be delivered
over digital set-tops. It also seeks to
hasten the retail distribution of set-tops
for direct purchase by cable sub-
scribers. Some of the incentive for
OpenCable came from a congressional
mandate, part of the Telecommunica-
tions Act of 1996, that set-tops be sold
at retail.

The OpenCable project is running
flat-out. Staffers converse in rooms and
hallways, littering whiteboards with
charts. Or they're laboring over word
processors or holding conference calls.
When necessary, they’re on the road—in

another city, attending a standards meet-
ing, conference or trade show. The pro-
ject forges ahead.

“Amid the flurry
of spec-writing, Cable-
Labs also s preparing

to do compliance
festing of OpenCable

equipment.”

As a result of intense in-house
labor—coupled with negotiations with

external interested parties—recent

months have seen two key interfaces

reach near-final form:

* OCI-CI is CableLabs’ designation for
the interface between the set-tops and
digital TV (DTV) sets using the Institute
of Electrical and Electronics Engineers’
(IEEE) Standard 1394 (FireWire) high-
speed data transfer format.

* OCI-C2 is the formal name for the in-
terface between the set-top and a
point-of-deployment (POD) removable
security card.

This article looks at these two specs,
briefly lists some other specs still being
written and notes plans for compliance
testing and awarding of certification of
OpenCable spec compliance.

The block-diagram in the accompany-
ing figure (on page 60) summarizes the
various interfaces that comprise the Open-
Cable spec. All share the same “OCI” des-
ignation, short for OpenCable Interface.
The “C” designation is for interfaces to
customer or client devices on subscriber
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premises; the “N” is for the interface on
the cable network linking homes to head-
ends, and the “H"” is for two interfaces
from the headend to external networks or
operations centers,

0C-C1

CableLabs has given the name Home
Digital Network Interface (HDNI) to the
portion of OpenCable’s link between set-
tops and DTV sets, video recorders, DVD
(digital versatile disk) player-recorders
and other devices in future high-tech
homes.

OpenCable Moves Along

The OpenCable project at CableLabs is
wrestling its way through a thicket of
interface definitions—all designed to
move interoperable digital set-tops off
cable operators’ hooks and onto retail
store shelves.

One key feature of the new spec is
reliance on a pathway between set-tops
and TV sets that's formally called Insti-
tute of Electrical and Electronics Engi-
neers (IEEE) Standard 1394 but lives
up to its nickname, FireWire.

Keeping Hollywood happy by assur-
ing pirate-resistant copy-protection has
been no small task, but CableLabs and
consumer electronics manufacturers
have found at least one approach to
point-of-deployment (POD) removable
security cards that they both can rally
behind.

With more specs still to be defined,
including those for linking set-tops to
headends and headends to external
content suppliers, OpenCable is a
work in progress. But a lab already is
being set up in Colorado where ven-
dors' equipment will be tested for spec
compliance.

If all goes well, set-tops bearing the
emblem of OpenCable compliance will
hit the stores by July 2000—which just
happens to be the FCCs mandated
deadline.

The 1EEE 1394 format supports data
flows at 100 Mbps and 400 Mbps over a
four- or six-wire shielded twisted pair of
copper wires. Selection of 1EEE 1394 as
an OpenCable spec, which was an-
nounced in March 1998, “was among the
easier choices we've had,” says Laurie
Schwartz, CableLabs’ vice president of ad-
vanced platforms and services.

Choosing a copy-protection solution to
include in OCI-C1, however, proved more
difficult. Hollywood studios insisted that
copy protection be ultra-secure, given that
the medium would be transporting video
and audio of high enough quality to make
signal thieves salivate.

An ad hoc inter-industry working
group, the Copy Protection Technology
Working Group, in mid-summer 1998 en-
dorsed an approach formally called the
“5C” Digital Transmission Content Protec-
tion Specification, gaining the name from
being a compromise among five vendor
companies (Sony, Mitsubishi, Intel, Toshi-
ba and Hitachi). The OpenCable project
did also.

After OpenCable’s embrace of 5C, sup-
port also was needed from consumer elec-
tronics manufacturers, who work in
concert through the Consumer Electronics
Manufacturers Association, a unit of the
Electronic Industries Alliance.

Rather than formally endorsing any sin-
gle technology, so far CEMA has chosen
to endorse 1EEE 1394 as one appropriate
input for DTV sets and other devices, and
also to endorse 5C as one viable copy-pro-
tection solution.

Despite CEMAS lack of specificity,
OpenCable participants say that at least
some DTV sets will support HDNI1—
meaning both [EEE 1394 and 5C—al-
though it may be up to consumers to
make sure they buy the right sets if they
want them to work with OpenCable set-
tops. The final version of CEMAS stan-
dard, EIA 775, was taking shape at
year-end 1998.

Another area in which OpenCable and
CEMA engineers collaborated and
achieved substantial consensus was on
supporting the same signal set for com-
mand-and-control signaling—which is
how the OpenCable box, TV set and video
recorder control one another’s activities as
needed. They also agreed on formats for
on-screen display of text and other digital

overlays, such as electronic program guide
(EPG) content.

In agreeing on common approaches to
1394 signaling, cable and consumer elec-
tronics companies were responding to
the urgings of Federal Communications
Commission Commissioner William E.
Kennard.

In an August 1998 letter, Kennard
urged the two parties to come to some
agreements about the details of the
1394 interface by Nov. 1, 1998—or risk
government intervention in the process.
In a letter sent Oct. 30, heads of CEMA
and the National Cable Television Asso-
ciation sought to assure Kennard that
agreement on all major issues had been
achieved.

Longer-term, cable’s objective—which
is shared by consumer electronics compa-
nies—is for whatever circuitry is needed
to receive and display OpenCable digital
signals to be built into “digital cable-
ready” TV sets—but such devices could
be several years away, Schwartz says.

0CK(2

In implementing the Telecommunica-
tions Act of 1996, the FCC in June 1998
ordered cable and consumer electronics
companies to come up with a design for
removable security PODs by December
1998 and ordered that the cards be made
available by MSOs starting no later than
July 2000.

PODs—which will come in the Person-
al Computer Memory Card International
Association (PCMCIA) form factor that's
in common use on personal computers
(PCs)—are a way of assuring an OpenCa-
ble set-top’s (or other device’s) portability
between OpenCable-complaint cable sys-
tems. PODs contain system-specific codes
for access control, security and copy pro-
tection. A copy-protection approach simi-
lar to that in OCI-C1 is to be incorporated
into the POD card as well.

Successive drafts of the OCI-C2 spec
went out for review by vendors and by the
Society of Cable Telecommunications En-
gineers’ Digital Video Subcommittee
(DVS) in summer and fall of 1998. The
spec was slated for formal adoption as a
standard, SCTE-DVS 131, in SCTE voting
during December 1998.

It's expected that the POD approach
will gradually replace current set-tops,
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which have their security elements em-
bedded inside them, and which the FCC
has stipulated cable operators must phase
out by year-end 2005.

Where OpenCable Stands

Schwartz expresses confidence that
progress on the key OCI-C1 and OCI-C2
interfaces should convince consumer elec-
tronics manufacturers that enough pre-
dictability now exists so that they can
design and manufacture set-tops, PODs,
TV sets and other devices.

Further, she adds, “We’re pleased that
we've shown the FCC and other potential
regulators that cable and the consumer
electronics industry can collaborate in a
timely manner.”

Meanwhile, the work will continue at
CableLabs on four remaining specs:

* One, OCI-N, is for the interface, via
cable networks, between set-tops and
headends. 1t contains signaling rules
that, in particular, prevent the set-top
from degrading the digital network’s
overall activities, Schwartz says.
A second, OCI-H1, covers the link be-
tween cable headends and external
content sources, including digital
video programmers and the Internet.
It will define data formats for en-
hanced TV services, such as EPGs,
and assist cable operators in prepar-
ing to accommodate these data
streams, Schwartz says.
* A third interface, OCI-H2, provides a
link to operations centers such as ac-

counting and billing systems.

+ A final, quite complicated spec is for
what CableLabs is calling the “Soft-
ware Environment,” meaning applica-
tion programming interfaces (APls)
linking underlying software elements,
such as multiple supported operating
systems, to the OpenCable application
environment. “This is really more
than just a software interface in the
set-tops; it relates to software
throughout the delivery system,”
Schwartz notes.

Amid the flurry of spec-writing, Cable-
Labs also is preparing to do compliance
testing of OpenCable equipment. Test
equipment is being ordered, and a lab is
being outfitted at CableLabs’ Louisville,
CO, facility. The schedule calls for inter-
operability testing to begin on compo-
nents in July 1999 and on complete
systems in January 2000.

What's expected to follow is the start of
certification of vendor equipment as spec-
compliant in early 2000. A decal already
has been designed for use on boxes and
in-store displays. Then, it is hoped that
consumers, seeing the decal on set-tops,
VCRs and eventually digital cable-ready
TV sets, will board the OpenCable band-
wagon. Cp
Robert Wells is an analyst with Lennox Re-
search LLC, a Boulder, CO, consulting firm.
He can be reached at (303) 447-3400 or by e-
mail at wells@rmi.net.
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Power Up
For HFC Telephony

Local Powering Can Save a Bundle

. B
ey

rates of 7% to 20% within the first year of service, thereby providing higher first-year take rates

than any other digital service. Challenges to deploying HFC telephony technology also have arisen,

mainly in providing power fo the network.

Prior to two-way transmission on the coax-
ial medium, power was provided to the
HFC network by using either centralized
or decentralized power equipment, battery
backup equipment and backup generator
access in the outside plant. Typically, this
equipment provided approximately two
hours, at best, and a maximum of four
hours of power backup to the network.

With the advent of HFC telephony, tele-
phone service has added a complex dimen-
sion to provisioning sufficient additional
network power to the subscriber’s network
interface unit (NIU). In addition, the net-
work now must provide lifeline service
with at least eight hours of reserve power
(battery backup) in the event of commer-
cial power failure. This requirement contin-
ues to be the service benchmark.

By Dan Paone

' | ybrid fiber/coox (HFC) telephony hos allowed MSOs to successfully capture o market

& = | share from incumbent providers. In fadi, cable telephony hos achieved penetration

The added power requirement dimen-
sion imposed by the NIU at the subscriber’s
dwelling presents inherent powering chal-
lenges. Therefore, several engineering ques-
tions must be asked when building the
powering infrastructure to support HFC
telephony deployments, including:

» Is my existing powering scheme robust
enough to support HFC telephony re-
quirements?

* What are the reserve battery require-
ments in the event of commercial power
outage?

* How can I cope with engineering and
placing a robust network powering
scheme in an environment of unpre-
dictable penetration growth and load
balance the powering to meet re-
quirements?

Network powering

There are several important points to
take into consideration in a network-pow-
ered configuration. For instance, it can be
difficult to determine where the subscriber
growth will take place. (See the accompany-
ing figure on page 64.) Therefore, network
powering requires constant re-engineering
and upgrading as load requirements and

BOTTOM
UNE--

Local Powering Backs Up

Cable telephony is here. With in-
creasing and unpredictable sub-
scriber service requests, its time to
prepare the network for easy mainte-
nance and extended lifeline backup.
The practical use of local powering
in the hybrid fiber/coax (HFC) tele-
phony network can simplify outside
plant issues and minimize the costs
of engineering and managing net-
work powering equipment.
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Typical network powering scenario
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subscriber penetration rates change. Re-
member: Building to 100% capacity in a
changing environment is neither a feasible
nor a cost-effective alternative.

Network powering also can place an in-
ordinate strain on the HFC telephony net-
work provider. Proper load balancing and
placement of power equipment are diffi-
cult, and in many cases right-of-way ac-
quisition to place additional equipment is
difficult and costly.

Finally, network powering equipment is
subject to environmental exposure and in-
herent maintenance and security issues. [n
storm conditions, where catastrophic
power failures might occur, it is challeng-
ing to manage generator placement, given
the requirement to supply power to a
large population of telephone subscribers.

Local powering

Many HFC telephony service providers
are beginning to deploy small local power
supply units (LPSUs) at subscriber
premises. By placing the LPSU there, it
will not be subjected to environmental is-
sues and security problems.

Local powering also removes the extra
power requirement burden from the net-
work power equipment design. Therefore,
network power equipment does not have
to be 100% engineered or upgraded contin-
uously, and there is minimal effect from
unpredictable penetration rates, timing and
placement of network power equipment.

To prepare for catastrophic failures, gen-

Inifiolly 52 DS0s
Heodend growing 1o 70 DS0s
96 lines to 165 lines
. y M
© Penatrotion rates
* Timing S
* |ocofions intially 9 DSOs
growing fo 40 DSOs

erators still are required for the network.
However, local powering provides its own
on-board rechargeable battery backup for a
minimum of eight hours, thereby reducing
the total power drain on the network and
meeting the “lifeline” benchmark.

“The added power
requirement dimen-
sion imposed by the
NIU at the subscriber’s
dwelling presents
inherent powering
challenges.”

LPSUs also present some unique chal-
lenges. For instance, the subscriber must
accept an on-premise device that plugs
into his or her power outlet. Also, opera-
tors must create a battery replacement
schedule and determine who is responsi-
ble for the maintenance (the MSO or
subscriber).

A dloser look

Since HFC telephony and its network
maintenance issues still are new to cable
operators, it’s important to learn from the
expertise of MSOs that currently deploy

cable telephony. LPSU standards suggest:

* Units should be compact in size, mea-
suring less than 8 inches by 10 inches
by 3 inches.

» Make sure that LPSUs are wall or table-
mountable and that technicians can in-
stall them easily in the premises.

» Since the power outlet is not always in
the best location, make sure that there is
a 100-foot electrical reach from the
LPSU to the NIU.

* LPSUs should feature 110 VAC input
and 48 VDC output.

» Units need to provide integrated backup
battery and charger circuitry.

* LPSUs should provide local physical in-
dicators that display AC power “on,” DC
power “output on” and “replace battery.”

Units also should provide telemetry out-
puts that indicate the same conditions as
the physical indicators. These telemetry
outputs are relayed to the subscriber's
NIU, which transports the information
back through the HFC network equip-
ment to the headend or network opera-
tions center (NOC).

This enables proactive maintenance, es-
pecially where the battery is about to reach
the end of its service life, and maintenance
can be conducted only when it is necessary.
(Author’s note: The telemetry methodology
in the LPSU is designed to interface specifi-
cally with the particular NIU or voice port
placed at the subscriber premise.)

Conclusion

LPSUs provide yet another option to
powering HFC networks. Network power-
ing is a feasible choice to power the net-
work. However, the addition of network
powering equipment may be required only
to bring the network’s survival time up to
par with classic telephony requirements.
Now, the burden of the extra power and
backup time for the NIUs can fall on the
local power supply unit.

HFC telephony presents many different
opportunities. The key to seizing them,
however, is to procure cost-effective
equipment that will optimize and properly
maintain the HFC network. Ct
Dan Paone is director of product line man-
agement at ANTEC Network Technologies in
Norcross, GA. He can be called at (770) 441-
0007 or e-mailed at dan.paone@antec.com.
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Backup to the Future

The Ins and Outs of Batteries

By Victoria J. Benz

| able companies are beginning to undergo a transformation info distribution hubs for

| other forms of communication such as telephony, Internet access and inferactive ser-

vices. As this happens, reliable backup power will become even more important.

Currently, most backup power in the
cable industry consists of a variety of
batteries. There seem to be many opin-
ions and some confusion about batter-
ies and which ones are most suitable
for cable systems. Before the technolo-
gy becomes too overwhelming, a few
things should be cleared up about the
batteries currently used in the cable in-
dustry and what alternatives will be
available in the future.

Flooded vs. SLA batteries

Probably the most inexpensive
route to take is using a flooded or wet
battery for backup in power supply
units. Although they have more capaci-
ty than sealed lead acid (SLA), these
automotive-type batteries may not be
so economical since they are mainte-
nance-intensive.

The interior fluid level of a flooded
battery must be checked often and re-
tained, especially in warm climates.
Flooded batteries also present hazards
such as spilling, leaking and gassing, all

of which can lead to corrosion of the
battery and damage to the surrounding
environment.

The most widely used battery in
the cable industry is SLA. These batter-
ies have almost no chance of leakage
and still are competitively priced.

SLA encompasses many types of batter-
ies, such as recombinant, valve regulat-
ed and absorbed glass mat. They
basically are maintenance-free and safe
1o operate in any position. The elec-
trolyte in these batteries is immobilized
in highly porous and absorbent mi-
crofiber glass mats that act as separa-
tors between the plates.

Often the term “gel cell” is mis-
takenly used to describe the SLA bat-
teries just mentioned, but gel cells
are of a slightly different makeup.
The interior contains electrolyte
mixed with silica that causes it to
harden like a gel. A gel cell is sealed
and not likely to leak, yet it won’t
hold up as well in the long run as
other SLA batteries.

Deep cycle vs. stationary

The batteries cited thus far are
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Beef Up Your Backup

Amidst the whirl of advancing tech-
nology in the communications indus-
try is the element of backup power.
Many say the future will have cable
TV companies offering hundreds of
channels for serious couch potatoes
and adding other services such as
telephony, Internet access and a vari-
ety of interactive services.

If cable companies begin to take
on these responsibilities, they'll
have to beef up their backup power
systems.

There are several questions now
about backup batteries in the cable
industry. Which types of batteries are
most appropriate, and what will
make them long-lasting and fail-safe?

This article provides some an-
swers to those questions and offers
tips on getting the most bang for
your battery buck.
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considered deep cycle batteries. They
work best when cycled or discharged
deeply and then recharged. Batteries
used in uninterruptible power supply
(UPS) applications receive a constant
trickle charge that deep cycle batteries
are not designed to accept. They’ll get
the job done; however, they are intend-
ed to be a primary power source, not a
backup source.

Stationary SLA batteries have the
same basic characteristics as deep cycle
SLA batteries. However, their interior
grid structure and plate spacing are con-
structed in a way that allows them to re-
main stationary for long time periods
with an ongoing charge.

“Stationary batteries probably cost
20% to 25% more than deep cycle bat-
teries,” says Paul Klatt, technical sup-
port specialist at Batteries Plus. “But
when used according to manufacturers’
guidelines, deep cycle batteries in UPS
applications will last three to four years,
and stationary batteries will last up to
10 years.”

With all the batteries needed to form
a reliable backup power system, it can
become quite expensive to buy replace-
ments. Knowing what causes damage to
batteries and how to prolong battery life
can help to reduce that cost.

Temperature and batteries
A battery used with the power sup-

|

Lead-acid battery plate
with sulfation build-up.

Crystallized
1 Sulfur Molecules

Same plate 18 days later —
no sulfation build-up.

ply as backup in the cable industry will
be exposed to brutal environmental
conditions, and extreme variances in
temperature are harmful to batteries.
Excessive heat is most detrimental to
batteries. Enclosed in a metal box hang-

“There seem
fo be many opinions
and some
confusion about
hatteries and which
ones are most
suitable
for cable systems.”

ing on a pole, these backup batteries
undoubtedly will have the sun beating
on them for extended periods of time.
In addition, they receive a constant
charge that contributes to internally
generated heat. These intense tempera-
tures speed up battery discharge and
greatly reduce battery life expectancy.
Scott Livingstone, technical trainer
for TCI of Colorado, has problems with

heat from several sources damaging
backup batteries. “There is a lot of heat
that builds up from the power supply
that affects the batteries. Also, if the bat-
teries aren't spaced properly to allow
ventilation around them and keep it
somewhat cool, they die more quickly.”
Extreme cold also affects batteries. It
slows the interior molecules and dimin-
ishes battery capacity. So, if it's extreme-
ly cold, don’t always count on your
batteries to last their full discharge time.

Sulfation buildup

Another reason batteries fail is sulfa-
tion buildup on the interior plates. Dur-
ing normal charge/discharge cycles, lead
sulfates form on the battery plates. The
sulfates accumulate and, in a sense, clog
the battery, causing it to be less efficient
and eventually die. It's an even more
prominent problem in hot climates be-
cause the rate of sulfation buildup actu-
ally doubles for every 10° Fahrenheit
increase in temperature.

Pulse technology is a process de-
signed to prevent and eliminate sulfa-
tion accumulation in batteries. Battery
maintenance products utilizing pulse
technology are now on the market and
available at battery retailers. These
products connect directly to the battery
terminals and emit a pulsating DC cur-
rent into the battery. The pulses remove
the sulfate deposits from the plates and
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return them to the battery acid as active
electrolyte.

TCI of Colorado is testing the effec-
tiveness of pulse technology, and ac-
cording to Livingstone, the cable
industry could be a good application for
such products.

Maintenance frequency

Aside from new technology, regular
upkeep also can help prolong the life of
batteries and is crucial in ensuring that
backup power will work when it’s need-
ed. Maintenance may be done on a
quarterly basis and should include per-
forming a load test and verifying proper
operation of the equipment working
with the batteries.

It’s also important to check the
charging system to make sure it’s emit-
ting the correct output because over-
charging could cause irreversible
damage to the battery.

Backup urgency

When cable companies begin offering
telephony, 911 emergency calls enter
the picture. Emergency communication
will require much longer backup than
cable companies currently have. In
what form this backup power will be is
not yet known.

New technology in the battery indus-
try aims to address the need for extend-
ed run time. “There are products in
development such as fuel cells and
flooded nickel metal hydride (NiMH)
that will offer increased capacity and en-
ergy efficiency,” says Shawn Cushman,
senior product manager at Batteries Plus.

Conclusion

Whatever the future brings for cable
companies, batteries always will be in
the mix. They power vehicles, test
equipment and cordless tools. In most
any application, batteries act as a lifeline
and require some attention to keep
working at their best. Following a few
guidelines on proper use and mainte-
nance of batteries can save money as
well as eliminate any worry of failure in
time of need. Ct

Victoria Benz is publ—ic relations coordina-
tor at Batteries Plus. She may be reached at
(414) 369-0690.
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Lightning!

Protect Your System

By Robert E. Baker

f you believe in evil curses and such, you might have heard about the famed “double
whammy.” But have you heard about Mother Nature's “power whammy?” And do you

know what it's all about? Read on. The fale about to unfold may give you an insight into problems

you've already experienced or may be prone fo.

According to the National Oceanic and weather patterns, many of us may expect

Atmospheric Administration (NOAA an increase in thunderstorm activity this

each year the United States experiences ear

more than 10,000 severe thunderstorms. With thunderstorms comes lightning,
With spring coming right around the Just what is lighining? How does it come

corner with increasingly unpredictable to be and how can it affect our cable TV

70 FEBRUARY

facilities from the headend to the sub-
scriber?

Is there anything we can do to reduce
our chances of falling victim to Mother
Nature’s “power whammy?” You bet there
is! 1 hope some of these questions will be
answered as we proceed.

Stormy weather

Three factors are necessary for develop-
ment of thunderstorms: unstable air
moisture and some sort of trigger mecha-
nism

One trigger is the passage of a cold
front, where the invasion of cool air caus-
es lighter, warm moist air to migrate up
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into the upper atmosphere. Cooling of
this moist air causes condensation of the
moisture on small dust particles, which
forms a cloud. Cooler dry air surrounding
the cloud is forced downward by the
cloud formation. This updraft and down-
draft mechanism can become very intense
in the presence of unstable air, which in-
creases convection and the release of la-
tent heat by the water vapor. Given the
right mix of ingredients, a thunderstorm
will occur.

The exact mechanisms of how the elec-
trical charges originate within a thunder-
storm still are not fully understood, but
suffice to say that this upward and down-

ward flow of air and moisture results in
pockets of positive and negative charges
within the clouds. Electricity also appears
1o be produced by the freezing of super-
cooled water droplets. As the storm con-
tinues to develop, the lower portion of the
cloud typically assumes a negative charge
with respect to the upper portions of the
cloud and the earth.

This action within the thunderstorm
continues until eventually there are suffi-
cient potential differences to cause a dis-
charge. One could liken this to the
breakdown of the dielectric material with-
in a capacitor where the charges are the
plates of the capacitor and the atmosphere
is the dielectric. These discharges can
occur within the cloud, between clouds,
or between a cloud and the earth. Since
most of our facilities are on the earth,
we'll only look at it from this point of
view.

Without going through a detailed tech-
nical explanation of the mechanics of a
lightning discharge occurrence, let’s just
give some facts.

First, during the period prior to a
strike, charges on the ground beneath a
cloud are directly opposite in polarity.
That is, the earth (and any structures on
it) assumes a positive charge relative to
the cloud overhead.

Secondly, the strength of the ground
charge increases in direct proportion to
the cloud’s charge.

Third, and most importantly, the actual
voltage potential (a gradient) at any given
point on a structure increases with its dis-
tance from the ground.

Finally, as the field intensity increases
between the cloud and the earth point,
free electrons may begin to flow, causing a
corona discharge just prior to the actual
strike itself. This discharge may result in
positive streamers reaching upward, invit-
ing the actual lightning bolt itself to
occur.

From the last point, it is obvious that
the lightning bolt will strike at the point

of discharge from the ground. While the
lightning strike itself is bad, this fact is
good because it tells us that we can have
some control as to where lightning hits
will occur.

The task then becomes one of getting
the lightning to strike where we want
with little or no damage to our facilities.
Better yet, if we can, we want to protect
our facilities from being hit at all. Seem
impossible? Read on.

Lightning protection systems

Enter the lightning rod, or lightning
protection system. By placing lightning
rods at carefully selected points, and at
the highest points, you create a zone of
protection. A zone of protection is that
space adjacent to a lightning protection
system that is substantially immune to di-
rect lightning flashes.

The ideal situation is for the headend
building to be tucked up near the base of
an antenna tower that is taller than 150
feet. If the tower is properly fitted with a
lightning protection system, the headend
will be relatively immune from lightning
hits, provided it falls within the zone of
protection. Imagine a sphere with a radius
of 150 feet. Roll this sphere up against the
antenna tower.

If the headend and its associated struc-
tures (television receive-only earth station,
or TVRO, backup generator and so on)
fall within the space covered by the
sphere, they are in the zone of protection.
In this case, for example, structures 15
feet or more in height and 80 feet or fewer
from the tower base are protected. Simi-
larly, structures 10 feet or more in height
are protected provided they are closer
than 95 feet from the tower base. (See Fig-
ure I on page 72.)

If more than one tower (or lightning
protection system air terminal) is in-
volved, the same sphere may be placed
such that it is resting on the two towers
(or lightning rods). Then the space be-
neath the points of contact and under the
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Figure 1: Zone of protection
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sphere is in the zone of protection. If
more than two towers (or lightning rods)
are involved, multiple spheres may be
used to determine the zone of protection.
(See Figure 2 on page 75.)

All of this assumes that the lightning
protection system in use is properly engi-
neered and installed. If you are in the
cable TV or another broadband telecom-
munications business, you probably have
both the National Electrical Code and the
National Electrical Safety Code in your
reference library. You also should have a
copy of NFPA 780, the Lightning Protec-
tion Code.

Within this code, you will find a listing
of Class I and Class 11 materials require-
ments. These “materials” often are referred
to as lightning rods (air terminals) and as-
sociated ground wires (conductors). The

code designates that Class | materials shall
be used for ordinary structures not exceed-
ing 75 feet in height, while Class Il materi-
als shall be used for ordinary structures
greater than 75 feet in height. In most cases,
our headend facilities fall under Class 1,
while our towers fall under Class I1.

The differences between the classes
simply are the size of the rods and con-
ductors. Keep in mind that the larger the
conductive surface of both the lightning
rod and the conductors, the lower the im-
pedance (sum of resistance and induc-
tance). In this case, bigger is better, as you
will see later in this article.

A Class 1 lightning rod (air terminal) is
3/8-inch copper or 1/2-inch aluminum,
while Class II calls for 1/2-inch copper or
5/8-inch aluminum. Conductor sizes vary
accordingly, also depending on their com-

position (stranded or strips) and materials
(aluminum or copper). Since most soils
contain acid or alkaloid compounds that
react with aluminum, any aluminum used
must not come in contact with the soil.

Further, if aluminum is used, it may not
be in contact with copper or exposed to
runolff from copper surfaces. Fittings used
for the connection of aluminum down con-
ductors to copper or copper-clad ground-
ing equipment must be bimetallic type and
installed not less than 18 inches above
earth level according to code requirements.

Placement and height of the lightning
rods also are dictated by NFPA 780. The
tip of the rod can be no less than 10 inch-
es above the object or area it is protecting.
Rods should be placed on the ridges of
pitched roofs and around the perimeter of
flat or gently sloping roofs at intervals not
exceeding 20 feet.

Lightning rods (air terminals) 24 inches
or higher may be placed at intervals not
exceeding 25 feet. Place air terminals at or
within 2 feet of the ends of ridges or edges
and comers of roofs. If the air terminal is
greater than 24 inches in height, it must
be supported at a point not less than one
half the height of the air terminal.

Requirements and guidelines

Technical requirements for conductors
are too numerous and diverse to cover in
this article. The following are general
guidelines to follow.

Every building’s lightning protection
system must have at least two down con-
ductors. Structures exceeding 250 feet in
perimeter shall have a down conductor for
every 100 feet of perimeter or fraction
thereof. Metal towers constructed to re-
ceive a stroke of lightning without damage
need only bonding to ground terminals.

If antennas and other attachments are
at or near the top, a separate lightning
rod should be installed to become the
highest point protruding above the at-
tachments by the minimum distances re-
quired by the code.

Down conductors should be as widely
separated as practical, and no bend of a
conductor shall form an included angle of
less than 90°, nor shall it have a bend ra-
dius of less than 8 inches. Conductors
must be fastened to the structure upon
which they are placed at intervals not ex-
ceeding 3 feet.
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Worth the effort

Why is all this necessary, and why the
specific guidelines in the code? A lightning
bolt can result in lightning currents of
200,000 amperes, and up to 30,000 amperes
is typical for the average strike. The current
waveform will have a very fast rise time, on
the order of 1.0 psec. Decay will be slower
and is largely dependent on the impedance
characteristics of the current-carrying circuit
or protection system.

Inductance is a major factor. Inductance
of a straight circular conductor is approxi-
mately 1.0 microhenry to 1.5 microhen-
ries per meter and does not change
appreciably with conductor size. During
the fast rise time of the current, the induc-
tance is responsible for most of the volt-
age drop through the conductor. During
the slower decay, the resistive voltage drop
is the larger part of the total.

The voltage drop through a lightning
conductor may be calculated by using the
formula:

E = IR + L(di/dt)

Where:

I = current in amperes

R = conductor DC resistance in ohms

L = conductor inductance in henries

di = change of current in amperes

dt = change of time in seconds (rise time)

Assume a No. 6 AWG copper conductor
has a length of 32.8 feet and a total DC re-
sistance of 0.13 ohms. ts inductance is 10
microhenries. A lightning strike produces
a current of 20,000 amperes and a rise
time of 1.0 psec.

E = (20,000 x 0.13) + .000010
(20,000/0.000001)

E = 2,600 + 200,000

E = 202,600 volts

The resistive voltage drop is only 2,600
volts, but the reactive voltage drop is
200,000 volts. This demonstrates that the

“People, we're
falking about a o of
energy here.”

conductor length is far more important
than the size. Keep the conductors as
short as possible.

At least two down conductors are re-
quired by code. The primary reasons for
this requirement are if one down conduc-
tor becomes damaged, there is still a path
to ground. More importantly, multiple

conductors lower the impedance of the
overall lightning protection network (low-
ering the voltage drop) and providing a
better path to ground.

For example, if multiple paths have bal-
anced impedances, two paths will halve
the voltage drop, three will reduce the in-
dividual drops to one third and so forth,
because of current distribution through
parallel paths.

Grounding

There are several ways to provide a
ground for your facilities. Among them
are driven rods, buried electrodes, a grid
system (sometimes called a counterpoise)
and underground mats. What you choose
will depend on the soil and rock condi-
tions at your location. The effectiveness of
your grounding system will vary depend-
ing on the soil conductivity, soil type, the
type of grounding system you've selected
and the size of it.

When lightning travels down the con-
ductor and reaches the grounding system,
the current entering the grounding elec-
trode(s) radiates equally in all directions,
assuming a consistent soil structure. This
lightning current traveling through the soil
establishes a voltage gradient that decreases
in strength with distance.

The ground rod(s) will exhibit an im-
pedance characteristic similar to the

0-7788 Laurie Chilek ext. 2502.
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conductor we've examined, which reduces the effectiveness of
the deeper portions of the rod(s). The lesson here simply is that
longer is not necessarily better. Further, using a grid approach
and installing rods (or electrodes) at a reasonable distance apart
will increase the overall grounding system effectiveness. Again,
this is because of the division of lightning currents between the
different rods (and paths) as previously discussed.

Increasing the distance between ground rods results in less over-
lap of associated voliage gradients between adjacent rods and a
better grounding system. Rods in a grid arrangement also should
be bonded together. The lesson here is that the spacing between
rods is equally as important as the actual number of rods in a grid
system. Recommended spacing between ground rods usually is 2.2
times the length of a single rod.

When lightning strikes

As we have seen, lightning current when traveling through a
conductor develops substantial voltages. Further, these voltages
will vary in potential along the current path because of the imped-
ance offered. These voltages can pose a hazard to personnel and
equipnent.

With touch voliages. the potential difference between the point
of contact(s) on the lighming conductor and the grounding point
(such as the feet) can be several thousand volts, enough to cause
injury or death. Pcople, we're talking about a lot of energy here.

(Author’s note: In the June 1997 issue of “Broadcast Engincering”
magazine, there was an article called “Lightning Protection: Remember
the Bird." I can’t forget the accompanying photo. It showed an antenna
down guy near the attachment point, with only the two legs and fect of
some poor bird. The bird was obviously perched on the down guy when
lightning struck, and the potential difference between its two feet caused
it to simply cxplode, leaving only the two feet on the guy wire. The arti-
cle said the remains of the bird were found some 40 feet away.)

With step voltages, the earth forms a voliage divider around the
ground rod (grounding clectrode) during the flow of lightning cur-
rent. A person or animal standing on the ground may suffer injury
or death because of the potential difference between different parts
of their bodies. This is common in cattle country where there is
grazing on open, flat terrain during thunderstorms.

We've alrcady seen that immense voliage potentials develop on
conductors during lightning strikes. And we know that electricity
(after all, that's what lightning really is) always takes the path of
least resistance. If there are other conductors near a lightning con-
ductor and the potential difference is high enough, a secondary
lightning flash may occur.

A secondary lightning flash or side flash can travel from the light-
ning conductor to the other conductor, which offers a better
grounding path. Its these critters that often cause damage inside our
headends, by coupling a voltage spike from the lightning protection
system over to one of our coaxial cables running down the tower
and then into the headend and our equipment.

Minimize your risks

Bonding plays an important role in controlling and minimizing
the potential effects of these three common problems. Bonding is de-
fined as the practice of equalizing the potential difference between
conductive bodies through metallic connections. We do it all the
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time in the outside plant, at all active de-
vices in the plant, at all strand junctions
and at ends of lines. We also should be
doing it on our towers, tower down guys,
TVROs and inside the headend.

For instance, antenna tower structures
make superb lightning rods because of their
height and conductivity. The vertical tower
elements must be electrically contiguous. If
not, the legs should be bonded across each
junction, or separate lightning down con-
ductors should be used. Keep in mind that
the tower offers the most conductive sur-
face area and therefore the least inductance.
1t is the preferred conduction path. Also, re-
member that copper can cause corrosion
problems if it comes in direct contact with
aluminum or galvanized steel.

The headend should have a master sys-
tem ground, preferably a grid or counter-
poise type. This ground should be
checked annually to ensure it meets the
minimum resistance per the NEC 250-84
(less than 25 ohms). A properly installed
grid or counterpoise system should yield a
resistance of less than 5 ohms. (Mine test-

Figure 2: Multiple spheres used to determine zone of protection

ed at less than 1 ohm.)

The tower base or the tower lightning
down conductors should be bonded to the
system ground. Tower down guys should
be bonded to the tower, and the opposite
ground end of the guys should be bonded
to a ground rod (or the system ground if it

is feasible). Down guys at the same ground
location should be bonded together. An-
tennas mounted on the tower should have
their metal masts bonded to the metallic
tower or its lightning down conductors.
Coaxial cables, waveguides and transmis-
sion lines running the length of the tower
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should be bonded at both ends and at a
minimum of 100-foot intervals.

The same approach should be used in-
side the headend. A master ground should
enter the building and be paralleled to
each equipment rack. f the building is of
metal construction, it also should be
bonded to the master ground. The equip-
ment in each rack should be bonded to
the rack bus, which is then bonded to the
master station ground bus.

Main coaxial lines from the antenna
tower should be bonded and grounded at
the point of entry into the headend. In-
stall surge suppressers on all main com-
mercial power lines and communications
lines entering the headend, and bond to
the station ground bus.

Conclusion

At this point, readers should better un-
derstand Mother Nature’s “power whammy”
and be more prepared to defend themselves
against her might. A properly engineered
and installed lightning protection system of-
fers the protection desired and helps to pre-

vent avoidable equipment damages and cus-
tomer service interruptions.

Of course, preventive maintenance on
the system is a must to keep it functional
and effective. A periodic program should
be in place to test surge and protection
devices, measure your ground system’s re-
sistance, and physically inspect all ground
rods and bonding points for damage,
tightness and corrosion.

Your program also should involve a
rethinking of the overall system design
when new equipment is installed,
moved or modified. The frequency of
these inspections is dictated by the local
environmental conditions, but inspec-
tions should be conducted at a least
once a year.

The grounding and protection of facili-
ties and equipment is an engineering dis-
cipline within itself. There is much more
that goes into total and effective ground-
ing (and shielding): things that affect not
only safety, but also the quality of com-
mercial power, signal noise control and
signal quality. * T
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Great Balls of Fire

Lightning current develops substantial
voltages. These voltages vary in poten-
tial along the current path because of
the impedance offered, posing a hazard
to personnel and equipment.

With touch voltages, the potential
difference between the point(s) of con-
tact on the lightning conductor and
the grounding can be several thousand
volts, enough to cause injury or death.

With step voltages, the earth forms a
voltage divider around the ground rod
(grounding electrode) during the flow
of lightning current. A person or ani-
mal standing on the ground may suffer
injury or death because of the potential
difference between different parts of
their bodies.

Immense voltage potentials develop
on conductors during lightning strikes,
If there are other conductors near a
lightning conductor and the potential
difference is high enough, a secondary
flash may occur. These often cause
damage inside headends by coupling a
voltage spike from the lightning pro-
tection system over to one of the coax-
ial cables running down the tower and
into the headend.

Bonding is important in minimizing
the effects of these three problems.
Bonding is the practice of equalizing the
potential difference between conductive
bodies through metallic connections.
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I'hat’s Why We Put 5o Much Into Upgrading Ours.

New Lectro CPR Batteries

The new power of broadband requires a new generation of power

protection. The type of innovative thinking only a world leader in UPS solutions

can provide. To develop it we began with an integrated approach. First marrying

our proven line-interactive UPS technology with reliable ferro technology. Then

incorporating capabilities that go beyond any CATV powering system available

today. Finally, we added batteries, digital monitoring, outdoor enclosures and war-

The industry’s first five-year
full battery warranty.

BEFORE YOU UPGRADE YOUR UPS, CONSIDER WHAT

YOU REALLY NEED TO PROTECT.

The Lectro CPR Solution protects much more than power. Its

innovative design and revolutionary technology provide efficiencies

that directly translate into lower operating costs.
* Lectro CPR UPS—Greater operating efficiency across a wide

range of load levels lowers MSQ utility bills by as much as 5%-10%.

* Lectro CPR Batteries—The industry's first pure lead-tin battery
reduces maintenance costs by up to 75% while its five-year
FULL warranty virtually eliminates replacement costs.

* Lectro CPR Qutdoor Enclosure—Technician friendly for added safety.

* Lectro CPR Communicator—Digital status-monitoring capability
improves reporting and reduces maintenance costs.

Beginning with the initial purchase, the total system approach

is designed to protect your network, subscriber base, market

share, profit and your future.

DON'T JUST UPGRADE YOUR SYSTEM,
GIVEIT A LIFT.

The Lectro CPR UPS with Line Interactive Ferro Topology™
(LIFT™) is the most advanced CATV powering technology
on the market today. It's so revolutionary, we have a patent
pending on it.

Combining line-interactive power architecture and a ferro-
resonant transformer, Lectro CPR is lighter, smaller and
much more efficient than any other CATV UPS, The result—
significantly lower utility bills. In fact, a 500-unit system
could realize savings of over $28,000 annually* in utility

*Based on 5% efficiency gain and $.08 per kilowatt-hour.

ranties totally new to the industry. The result is Lectro CPR.™ A total integrated
system solution for power and bottom line protection.

costs alone. The Lectro CPR can deliver up to an impressive
939 efficiency at full load (15 amps) and 87% efficiency at
1/3 load (5 amps). So, unlike a traditional ferro unit, a single
CPR UPS unit can be deployed in almost all network locations
and still be extremely efficient regardless of load level.

The Lectro CPR delivers another industry first—a $5,000
Connected Equipment Guarantee. If any network equipment
protected by a Lectro CPR is damaged by an AC power
disturbance, Lectro will repair or replace the equipment, up
to $5,000. Now that’s standing behind your product!

Within the UPS, our proprietary Advanced Battery
Management™ (ABM™) subsystem employs a sophisticated
charging algorithm to ensure that batteries remain charged to
their optimal levels. ABM also utilizes available input current to
recharge batteries faster. Another ABM benefit—it performs a full
system self-test every 21 days and alerts the MSO of any impending
battery problem before it becomes a network problem.

/'

e

Advanced Battery Management™ (ABM™)

Lectro CPR

Powering The Heart Of Your Network

i <

il

WITH THE INDUSTRY’S ONLY FIVE-YEAR FULL BATTERY WARRANTY,
IT'S THE FIRST UPS THAT RECHARGES THE BOTTOM LINE.

The Lectro CPR Battery is the most technologically superior stored energy device ever introduced to the CATV market.
Coupled with the Advanced Battery Management system in the UPS, these 12-volt pure lead-tin batteries deliver unparalleled
performance and long life.

This exceptional performance is backed by the industry’s first five-year FULL battery warranty—no prorated warranty like
other battery suppliers. This 100% total warranty even covers the freight cost if replacement batteries are ever required.
Since the average battery replacement rate for U.S. MSOs is every 2.5 years, savings in battery replacement costs alone
could reach $150,000 for a 500 power supply system just by extending the battery life to five years (and quaranteeing it!).

Industry data shows that most MSOs perform field maintenance on batteries four times per year. With Lectro CPR this
number can be reduced to one. At an average maintenance visit cost of $35, the annual savings would be $105 per unit, or
$52,500 for a 500-unit system. That equals $262,500 in savings over the five-year warranted life of the CPR batteries.

Call 1-800-551-3790 or 1-919-713-5300, Fax: 1-919-713-5350. Internet: http://www.exide.com/lectro.htm, E-mail: lectro@email.exide.com




LECTRO—THE CABLE TECHNICIAN’S BEST FRIEND.

The Lectro CPR Outdoor Enclosure optimizes field performance and service life while providing the technician- |
friendly features that are Lectro hallmarks.

Many features that are optional in other products are standard with the Lectro CPR enclosure. A slide-out shelf 9 %
accommodates a string of four CPR batteries with the option of adding more for longer run times. A quick connect YO U I‘be PU 1‘1’1 ng A L O 1‘ Of
bypass module facilitates rapid changeout of the UPS module in the event of a catastrophic system failure.

Other standard features include aircraft-grade aluminum and powder coat paint, two-piece door, two external
LEDs, properly sized high-magnetic breaker, standard agency certification and heavy-duty locking mechanism.

I'hought Into Upgrading

YOUR UPS IS HOLDING ON LINE 2.

With the demand for network reliability ever increasing, status

monitoring is critical. The Lectro CPR Communicator can put vital ) —— YO UP SYS Tems o

information at your fingertips. And with a variety of monitoring
options, MSOs can choose the right solution for today and upgrade

to meet future needs.
The Lectro CPR Communicator is available in three versions:

* Local Version—Standard on all units. UPS and battery information
is displayed on an intelligent LED panel located on the UPS and {
via two external LEDs on the outdoor enclosure.

¢ Digital Version—Features a plug-and-play connectivity card that

can be factory- or field-installed. Provides serial data from the UPS \ - = ‘ r

microprocessor along with a weak battery indicator to third-party —
Want status monitoring? It's your call. -
transponders for transport back to the headend. ) A
e CheetahNet™ Version—All UPS digital information and environmental signals are processed through an on-board,
internal CheetahNet-compatible transponder and delivered as RF signals directly from the UPS on to the coax—fully = . # )7

compatible with the CheetahNet network monitoring system.

With the increased investments required by MSOs and the demand for service reliability from subscribers,
Lectro CPR is the most advanced system available today to protect your network—and your bottom line. ——

LECTRO CPR— PILING ON THE VALUE. . e

HIGHLIGHTS BENEFITS

. -

i * LIFT™ FOR BETTER PERFORMANCE AND IMPROVED EFFICIENCY  COST SAVINGS

* FIVE-YEAR FULL BATTERY WARRANTY FOR LONGER LIFE * COST SAVINGS
| « ABM™ TECHNOLOGY FOR IMPROVED BATTERY PERFORMANCE AND LONGEVITY * COST SAVINGS
{ « HIGH EFFICIENCY ACROSS WIDER LOAD RANGE FOR LOWER UTILITY BILLS » COST SAVINGS

* ADVANCED COMMUNICATIONS AND MONITORING FOR REDUCED DOWNTIME * COST SAVINGS
‘ AND LOWER MAINTENANCE

Call 1-800-551-3790 or 1-919-713-5300, Fax: 1-919-713-5350. LecTro
Internet: http://www.exide.com/lectro.htm, E-mail: lectro@email.exide.com

CheetahNet™ is a registered trademark of Superior Electronics Group, Inc.
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There Is No Quick Fix in Training, Rod
Bennett, CT, December, 1998, 116.
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The Headend’s Come a Long Way, How
Manufacturers Are Responding to En-
gineers’ Needs, CT, Technology Pro-
files Special 1ssue, May 15, 1998, 5.

Headend to the Home: The SCTE Stan-
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Specifications, Ted Woo, CT, Janu-
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Manufacturers Are Responding to En-
gineers’ Needs, CT, Technology Pro-
files Special Issue, May 15, 1998, 5.

Control Your Spring Construction Pro-
jects: Upgrades, Rebuilds and Retro-
fits with Contractors, Bobby

Rouchleau, CT, April, 1998, 82.
Talk Your Way through Your Next Up-
grade, Jefl Weech, CT, April, 1998, 78.
D-Day Is Coming. Are You Ready? Bob
Van Orden, CT, march, 1998, 44.
From Digital Standards to Commercial
Reality, Carl McGrath, CT, February,
1998, 60.
DTV or Not DTV? That Is the Ques-
tion, Ron Hranac, CT, February,
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Data, Tony Rossi and Charles
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Return Path ‘99, Chris Loberg, CT, Oc-
tober, 1998, 66.

The Capacity of 16-QAM HFC Returns,
Jerry Joyce and Jack Moran, CT, Au-
gust, 1998, 80.

Cable-Tec Expo '98's Exhibit Floor: A
Technological Carnival, Greta Durr,
CT, August, 1998, 70.

Expo 98 Workshops, Greta Durr, CT,
August, 1998, 58.

Why Cable and Test Equipment Is Im-
proving Every Year, George Lawton,
CT, Technology Profiles Special
Issue, May 15, 1998, 39.

How Engineers Are Fending off the
“Good OI' Days” Blues, Laura
Hamilton, CT, Technology Profiles
Special Issue, May 15, 1998, 3.

Training

There Is No Quick Fix in Training, Rod
Bennett, CT, December, 1998, 116.

Communication Is Key to Safety, Kevin
McDevitt, CT, November, 1998, 82.

Planning for Digital’s Day-to-Day Im-
pacts, Richard White, CT, Septem-
ber, 1998, 82.

Prepare Your System for VOD, Chris
Patterson and Del Heller, CT, Sep-
tember, 1998, 74.

Get Smart, Laura K. Hamilton, CT, Oc-
tober, 1998, 60.

Planning '99, Laura K. Hamilton, CT,
October, 1998, 52.

Cable-Tec Expo "98's Exhibit Floor: A
Technological Carnival, Greta Durr,
CT, August, 1998, 70.

Expo '98 Workshops, Greta Durr, CT,
August, 1998, 58.

Cable-Tec '98 Awards Luncheon: The
Changing of the Guard, Greta Durr,
CT, August, 1998, 54.

Cable-Tec Expo ‘98 Part One, Laura K.
Hamilton, CT, July, 1998, 42.

Cable for HFC Upgrades, Mark Alrutz,
CT, May, 1998, 66.

Control Your Spring Construction Pro-
jects: Upgrades, Rebuilds and Retro-
fits with Contractors, Bobby
Rouchleau, CT, April, 1998, 82.

Video-on-demand

Today’s Top 10 Digital Questions An-
swered, Randy Epstein and Derik
Jones, CT, December, 1998, 112,

Prepare Your System for VOD, Chris

Patterson and Del Heller, CT, Sep-
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The Capacity of 16-QAM HFC Returns,
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without Breaking Your Budget,
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MARKETPLACE

Digital Platform

TeraLogic has announced the Cougar Digi-
tal TV Reference Platform. The Cougar
platform gives original equipment manu-
facturers (OEMs) a time-to-market advan-
tage in developing next-generation digital
TV (DTV) sets, set-tops and DTV/PC (per-

sonal computer) systems. Cougar’s open
architecture leverages the capabilities of
TeraLogics new TL850 integrated DTV de-
coder integrated circuit (1C). The TL850
uses approximately 10,000,000 transistors
to perform all-format decoding. It delivers
high-end graphics processing and allows

Heavy Duty Cabinets

Equipto Electronics Corp. has announced
the Heavy Duty product line, made of steel
or stainless steel. These cabinets promise
shelter from rough conditions, vibrations
and shock. Specialized reinforcements may
be customized for heightened protection
from earthquakes through Zone 4 testing,

excessive dust and moisture. Standard cabi-
nets can hold an estimated 3,000 pounds of

equipment. They come in four depths, three panel widths, and 37 panel heights up to
84 inches. Equipto offers customizable options in assembly alternatives and color.
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multiple camera angles. Cougar was devel-
oped in cooperation with component and
set-top box manufacturers, as well as soft-
ware and PC graphics suppliers. Partners
include Sun, General Instrument, NEC
PlanetWeb, QED and Oren.

Reader Service #308

Speaker Probe
and Tone Generator

Wavetek has introduced the
540 series, the 542SP
Inductive/Sensing Speaker
Probe and the 541TG Tone
Generator/Sender.

Designed for moves, adds
and changes to telephone, local
area networks (LANSs), security
systems, cable identification
and connector tracing, the
units are compatible with simi-
lar devices as well as each
other.

The probe detects tones and
uses an audible signal to inform
the user which wire is carrying
the tone signal. The probe also
has a light emitting diode (LED)
display and sensitivity knob.

The tone generator sends an
alternating frequency signal for
detection by the probe

An RJ-11 connector for stan-
dard telephone jacks, datacom
RJ-45 jacks and a pair of alliga-
tor clips are included.

The 540 Series is covered by
Wavetek’s warranty program
and is widely available.
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VRLA Baftery

Yuasa has introduced a series of valve reg-
ulated lead acid (VRLA) batteries for sub-
scriber loop carrier, signal repeater,
telecommunications and other outside
plant applications. VRLA was designed to
withstand the effects of widely {luctuating
temperatures, such as those in harsh re-
mote terminal environments. The Inde-
pendence Tel-Power Series 30 and 40
products with absorbed glass mat (AGM)
technology feature a hermetically sealed,
flame-retardant polypropylene cover capa-
ble of withstanding a discharge tempera-
ture range between 5° F and 176° E The
case reduces the rate of water loss, and
the steel sleeve’s design helps to promote
heat dissipation.

Reader Service #311

Cable Modem Subscriber Kit

Deeming Terapro the first user-installable
cable modem, Terayon has introduced a
subscriber installation kit for high-speed
access using synchronous code division
multiple access (S-CDMA) technology. Ter-
apro provides cable operators with in-
creased flexibility by reducing the need for
on-site cable modem installation. The kit
includes retail-ready packaging and all the
components needed for installation. The
two-way ready modem delivers 14 Mbps
speed on fully coaxial and upgraded hy-
brid fiber/coax (HFC) networks. The kit
comes with power cord, 10BaseT Ethernet
cable and a user’s guide with warranty and
registration. Operators can add user-instal-
lable components such as a splitter and
customized software as needed.
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® Want to generate solid sales
leads while staying within your
budget?

Phillips mailing lists are the affordable
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With over 30 different high-tech lists from which to choose,
Phillips will maximize your profits while minimizing your costs!

Access the industry’s most influential decision-makers...
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—BOOKSHELF—

Tle following listing covers several books
and videotapes currently available by
mail order through the Society of Cable
Telecommunications Engineers. The prices
listed are for SCTE members only. Nonmem-
bers must add 20% when ordering.

* Modern Cable Television Technology—By
Walter Ciciora, David Large and James
Farmer, this book covers the many nu-
ances of current headend design, how to
make reliable calculations, and achieve
the most efficient equipment interface

possible. Advanced and comprehensive,
this work serves cable and telecommuni-
cations engineers in a rapidly changing
broadband universe. Order TR-40, $80.
DigiPoints Volume One—This was de-
signed to train cable telecommunications

workers in digital technology. Although
analog has served the industry well and

will continue to coexist with digital tech-
nology, the latter will enable cable opera-

SCTE MEMBERSHIP APPLICATION

NAME: PHONE: tors to deliver the emerging products
MSO: FAX: and services needed to be a competitor
COMPANY: TITLE: in broadband telecommunications. This
ADDRESS: book provides information on the many
CITY: STATE: ZIP: challenges and opportunities of digital
ON-LINE ADDRESS: HAM RADIO CALL SIGN: technology. It provides training on the
Affiliation: O Cable 0 Telephone 0 Other: basics of digital theory, digital transmis-
Job Description: [ Manager/Administrator £ Operations i sion technology 'fmd apphcal.lons in cur-

Q Installer O Sales @ Construction rent market. Topics covered in the

(O Engineer [ Technician {1 Other:

chapters include binary numbers, how
network efficiency can be maximized
through multiplexing, bandwidth man-
agement, error correction, digital data
compression, data protocols in switched
data networks, local area networks
(LANSs) and access protocols. This basic
tour of digital communications theory
concludes with a look at cell-based pack-
et technology. Order TR-33, $45.

- Fiber-Optic Communications Systems—
Stay ahead of the rapid advances in
fiber-optic communications technology.
This comprehensive and pertinent guide
to the finer points of fiber optics has
much of what a broadband telecommu-
nications operator needs to know to stay
on top of the fiber-optic game. Order
TR-36, $80. Ct

Membership Type: 0 Individual @ $40 O International @ $60* (] Sustaining Member Co. @ $250

*Applicants from owside the U.S. include an additional $20 for mailing expenses.

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization.
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material
will be mailed within 30 days. Dues are billed annually.

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is
listed under the company name and has one contact person who is afforded all benefits of an individual
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo.
O MasterCard (O Visa

Type of Card: Card#:

Exp. Date: Signature:

Sponsoring Chapter or Meeting Group:

N

Sponsoring M : —

Send Completed Application to: SCTE, 140 Philips Road,
Exton, PA 19341-1318 or Fax to: (610) 363-5898

Complimentary Subscription Application

OYES! 1 want to receive/continue 10 receive a FREE subscriptionto CINO
Communications Technology, SCTE's Official Trade Journal

Signature Date
(Signature and date required by U.S. Postal Service.)

B. Please check the category that 11.0 Cable TV Component

Technical/Engineering

best describes your firm's pri- Manufacturers 223 Vice President

mary business (check only one):  12.0 Cable TV Investors 23.Q Director
Cable TV Systems Operations 13.0 Finangial Institutions, Brokers 24.0 Manager
combined & Consultants 25.3 Engineer

03.0 Independent Cable TV 14.0 Law Firm or Govt. Agencies 26.Q Technician

Systems 15.0 Program Producers, 27.03 Installer
04.0 MSO (two or more Distributors and Syndicators 28.0 Sales
Cable TV Systems) 16.0 Advertising Agencies 29.Q Marketing

05.2 Cable TV Contractors 17.0 Educational TV Stations, 30.0 Other (please specify)
06.Q Cable TV Program Networks Schools and Libraries

07.0 SMATV, DBS Operator

18.0 Other (please specify)
08.0 MMDS, STV or LPTV

D. Which one of the following best

Operations describes your involvement in
9A.Q Microwave C. Please check the category that the decision to purchase a
98.0 Telecommunications Carrier best describes your job title: product/service? (check only one)
9C.Q Electric Utility {check only one) 31.2 Recommend
90.0 Satellite Manutacturer 19.0 Corporate Management 32.Q Speciy
9E.Q Satellite Distributor/Dealer 20.0 Management 33.0 Evaluate
9F. O Fiber-Optic Manufacturer 21.0 Programming 34.0 Approve
10.0 Commercial TV Broadcasters 35.2 Not invoived
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MPS-12

TWELVE CHANNEL HEADEN

THe MPS-12

is Pico Macom’s new

state-of-the-art packaging of high
performance, high reliability headend
equipment. With up to a twelve channel
capacity within a two rack-space high case,
the MPS-12 is the perfect solution for smalll
cable or MDU systems that need to expand
but have limited space. Each system is
custom assembled with the specific MPSM
single channel modulators and MPSD agile
demodulators required for your system -
balanced, tested, and ready for installation.

BI1L)J

D ESI G N

Each channel module is individually packaged
with separate power and RF connectors
allowing ease of remov]al without disrupting
service to other channels

Front panel controls

Brasil

Infernational bandwidths and
frequencies available

Very low price (coll today for you

Pico
MACOM, INC.

Reader Service Number 68
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'CALENDAR

February 8-10: CTAMS 16th Annual Research

1-3: Arizona Cable Convention, Phoenix Conference, Hilton San Diego Resort, San
Airport Hilton, Phoenix. Call (602) 955- Diego. €Call (703) 549-4200.

4122, 9-11: CableLabs Winter Conference:
2-5: Satellite 99, Was'hmglon, D.C. Con- Countdown to Technology 2000, Westin
vention Center, Washington, D.C. Call Tabor Center, Denver. This conference is
(800) 777-5006. open to CableLabs members only. Cable-
-

.

WHAT DO EEMEST 364 Beq 700

Highest Technical £
Specifications in the . [® Compatible wilh
t5] ;v - Existing SA
== 1 CommAlerts,
Selective Channel > Nl =4 Iris Routers
Switching By Event j@ 8 FRans —w T A <
v FCC Compliance
A 4 A A >

Elimination of A »
NOAA 1050 Hz Tone Non Interfering Remote Hub
Automated Site Control

MEGA HER12: 800-525-8386  800-962-5966 800-821-6800  800-628-0088

MORE THAN i

Cable Operators Already Know About
The “SUB-ALERT” Emergency Alert System

Compatible With

AllIF, 4.5 MHz

Baseband and Substantially
Comb Generator Fewer Cables &

Switching

Connections

Simple, Easy, User
Friendly Operation

Can Be Completely
Balanced w/o
Disconnecting

any Cables

or controllers
Required

6 Monitoring
Ease of v Inputs
Installation 1« 4 #
A ok r r %

-

Weekly Tests

Local Franchise 3 EAS Displ on All or the Telephone Access
Compliance w/ ISpiay Details Channels whoice Response
Audio Only or Modes Only and Time-0ut

Audio and Video

“ “Unique” Products For the 21st Century!
4 DENVER.CO  ATLANTA, GA ST.LOUIS, MO DALLAS, TX

FAX 3037791749

Established 1975 OCALA, FL  INDIANAPOLIS, IN  PHOENIX, AZ

hitp/www megahz.com 800-922-9200 800-761-7610 800-883-8839

Reader Service Number 69

Labs members call (303) 661-9100.

10: Oregon Cable Telecommunications As-
sociation’s Special Events Day, OCTA head-
quarters in Salem, OR. Call (503) 362-8838.
12: SCTE Satellite Tele-Seminar
Program, Galaxy IR, Transponder 14,
2:30-3:30 p.m. ET. Topic: “Introduction to
Digital Technology (Part One).” Contact
SCTE national headquarters, Janene Mar-
tin, (610) 363-6888, ext. 220.

13: SCTE Llano Estacado Chapter tech-
nical seminar, Cox Communications, Lub-
bock, TX. Topic: “Digital Principles and
Cable Modems,” with John Litton of Cox
Communications. Contact David Fielder
at (806) 793-7475.

15-18: Western Communications Forum,
Hyatt Regency Dallas-Fort Worth. Contact
the International Engineering Consortium
at (312) 559-4101.

21-26: Optical Fiber Communications
Conference, San Diego Convention Cen-
ter, San Diego. Contact the Optical Society
of America at (800) 723-4632.

24-26: Texas Cable Show '99, San Anto-
nio. Call (512) 474-2082. Cy
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Take a trusted friend
down a new road.

For years carriers have chosen and
trusted Hewlett-Packard for benchtop
and portable testing of advanced
services. Now we're bringing you our
experience where you need it

most...in the field.

Hewlett-Packard has a complete line
of fast, reliable and easy to use
handhelds and portables for testing
emerging services and technologies,

including the outside plant.

© Hewlett-Packard Company 1998 ADTMOSN7901

Testing broadband technologies is
going portable. So are the solutions
from Hewlett-Packard. The next

time you need to test the access
network, call Hewlett-Packard

at 1-800-452-4844, ext. 6150 or contact
your local HP representative. You'll

find we're already way down the road.

Service Test To Go.

For more information visit HP’s
communications industry gateway
www.hp.com/go/comms

Reader Service Number 70

A growing
family of
handhelds
and portables
for testing:
ADSL
HDSL
1P
ATM
SONET
T1/73
EI/E3
CATV
Copper Wire
Optical Fiber
Coax Cable

[ﬁ HEWLETT®
VB PACKARD
[ Expanding Possibilities |




VENDOR CONNECTION

Vendor Connection is Communications Technology’s re-
source for up-to-date information on the industry’s lead-
ing technology suppliers. These vendors have advertised
in this issue. Check their ads for products and services
that will improve your cable system’s reliability, efficien-

cy and capacity.

Alpha Technologies

3767 Alpha Way

Bellingham, WA 98226

(360) 647-2360; Fax (360) 671-4936
www.alpha.com

Baily Shewchuk

Rooder Service #2

BARCO

3240 Town Point Drive

Kennesaw, GA 30144

(770) 590-3600; Fax (770) 590-3610
www.barco.com

Dianne Edwards
info.na.bcs@barco.com

BARCO hardware and software im-
proves the quality and reliability of sig-
nal delivery BARCO CATV equipment
incorporates advanced capabilities to
remotely monitor and control signal
distribution system-wide.

Reoder Service #33

Blonder Tongue Laboratories

1 Jake Brown Road

Old Bridge, NJ 08857

(732) 679-4000; Fax (732) 679-4353
www.blondertongue.com
cpalle@blondertongue.com

Emily Nikoo (732) 679-4000, Ext. 213
Reader Service #38

(-COR Electronics

60 Decibel Road

State College, PA 16801

(814) 238-2461; (800) 233-2267

Fax (814) 238-4065

WWW.C-COT.com

Sally Thiel, Manager, Corporate Com-
munications

C-COR offers AM fiber optics, RF am-
plifiers, network management systems,
and nore for communication networks
worldwide. Services include network
design, training, emergency repair ser-
vice and a 24-hour emergency hotline.
C-COR is 1SO 9001 registered.

Reader Service #42

Cable AML

3427 W. Lomita
Torrance, CA 90505
(310) 517-8888; Fax (310) 517-8556

_—

Paco Bernues
Reoder Service #15

Cable Innovations

130 Stanley Court

Lawrenceville, GA 30245

(800) 952-5146; Fax (770) 962-6133
www.cableinnovations.com

Nick Haralson
Haralson@rightmove.com

Cable Line, drop line, and power line
surges suppressors. Including the
CLPS-3009P1, DLPS-15D and PLS-
125. And new from Cable Innovations
the UHB-2001 Universal House Box.
Reoder Service #51

Cable Leakage Technologies

1200 Executive Drive E. #136
Richardson, TX 75081

(972) 907-8100; Fax (972) 907-2950
www.wavetracker.com

Perry Havens
phavens@wavetracker.com

Reoder Service #10

Cheetah Technologies

2501 63rd Ave. E.

Bradenton, FL 34203

(941) 756-6000; Fax (941) 758-3800
www.cheetahtech.com

Pamela Girardin (941) 756-6000,

ext. 1340
Pamela.girardin@cheetahtech.com
Through its internationally established
Cheetah product line, Cheetah Tech-
nologies provides broadband status
and performance monitoring solutions
to world leaders in cable TV and
telecommnunications.

Reader Service #72

CommScope

1729 Lenoir-Rhyne Blvd.

Hickory, NC 28601

(800) 982-1708; Fax (828) 328-3400
WWW.COmmscope.com

Joelle Buckner; (828) 459-5117
Commscope is a world leader in the
production of coaxial, fiber, and twist-
ed pair cable for CATV and related
businesses. We are an 150 9001 regis-
tered company driven by quality.
Reader Service #37
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Ditel

913 22nd St. PL SE

Hickory, NC 28602

(828) 328-5640; Fax (828) 324-4738
www.lii-ditel.com

tii-ditel@abs.net

Michael Mattei (516) 979-2994

Reoder Service #26

DX Communications

A Division of ltochu Cable Services
1143 W. Newport Center Drive
Deerfield Beach, FL 33442

(888) 293-5856; Fax (954) 427-9688
Ken Mosca

kinosca@ics-dx.com

Manufacturer of quality headend
equipment. Products include digital
satellite receivers, 1IRDs, satellite re-
ceivers, agile modulators, stereo en-
coders, combiners, FM modulators,
LNBs and accessories.

Reader Service #17

Exide Electronics

8380 Capitol Blvd.

Raleigh, NC 27616

(919) 713-5300; Fax (919) 713-5350
www.exide.com

info@exide.com

Rick Marcotte

Reoder Service #N/A

FONS Corp.

71 Lyman St.

Northboro, MA 01532

(800) FONS-995; Fax (508) 393-3657
www.fons.com

Trish Dawson, 508-393-3657
www.fons.com; sales@fons.com

FONS Corp. designs and manufactures
fiber optic connectivity devices for the
telecom, CATV, and datacom markets.
Products include connectors, adapters,
patch panels, enclosures, cable assem-
blies, and splitters for single-mode and
multimode applications.

Reoder Service #63

FrontLine Communications

404 W. Ironwood Drive

Salt Lake City, UT 84115

(801) 464-1600; (800) 231-1349
Fax (801) 464-1699
www.frontlinecomn.com

Bill Robertson
info@frontlinecom.com

FrontLine provides complete EAS sys-
tems covering IF, Baseband and the
only patented, proven All Channel
Message system available. Affordable
for any size system with applications
beyond EAS. We invite comparison!
Reader Service #20

GN Nettest

109 N. Genesee St.

Utica, NY 13502

(315) 797-4449; Fax (315) 798-4032
www.gnnettest.com

James Gelose

Rooder Service #25

Hewlett-Packard Co.

Service Test Division

2 Robbins Road

Westford, MA 01880

(978) 266-3300; Fax (978) 266-3350
www.hp.com

peter_harper@hp.com

Peter Harper; (978) 266-3358

Reoder Service #70

Holland Electronics Corp.
4219 Transport St.

Ventura, CA 93003

(805) 339-9060; (800) 628-4511
Fax (805) 339-9064

Michael Holland

Reoder Service #24

Hukk Engineering

3250-D Peachtree Corners Circle
Norcross, GA 30092

(888) 236-8948; (770) 446-6086

Fax (770) 446-6850

Gene Faulkner
gene.faulkner@hukk.com

Hukk Engineering manufactures digi-
tal test equipment for the CATV In-
dustry. This equipment gives bit error
rates and other tests for QAM and
QPR digital services.

Reoader Service #14

KES (Klungness Electronic Supply)
PO. Box 885

101 Merriut Ave.

Iron Mountain, M1 49801

(800) 338-9292; (906) 774-1755

Fax (906) 774-6117

Greg Michaud (906) 774-6621, ext.276
Distributes a full line of broad band
products/delivers construction equip-
ment, executive level stocking distrib-
utor/complete system integrator
specializing in interdiction, data, inter-
net integration, CATV, load manage-
ment distance learning/
substation/distribution management.
Reoder Service #28

Lindsay Electronics

50 Mary St W,

Lindsay, ON K9V 457

(705) 324-2196; Fax (705) 324-5474
From USA (800) 465-7046

www lindsayelec.com
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sales@hq.lindsayelec.com
David Atman
Reoder Service #27, 53

MacroDyne

1409 East Blvd.

Charloue, NC 28203

(704) 376-9300; Fax (704) 376-0988
www.MacroDynePower.com

Larry Moore and Roger Pience; (704)
376-9300

MacroDyne introduces the OMNI-OL.
The first non-ferro field selectable
60,72,90 VAC power supply features
on-line non-switching technology with
the industry’s only full FIVE YEAR
WARRANTY.

Reoder Service #44

Main Line Equipment

837 Sandhill Ave.

Carson, CA 90746

(800) 444-2288; (310)-715 6518
Fax 888-4-mainline (310) 715-6675
www.mle.com
mainline@worldnetatt.net

Mark Lipp

Reoder Service #46

MEGA HERTZ

6940 S. Holly Circle, Suite 200
Englewood, CO 80112

(303) 5779-1717; (800) 525-8386
Fax (303) 779-1749
www.megahz.com
TUGS08A@Prodigy.com

Steve Grossman

Rooder Service #19, 23, 32, 39, 49, 54, 60, 62, 64,
65, 69

MK Battery

1645 S. Sinclair St.

Anaheim, CA 92806

(714) 937-1033; Fax (714) 937-0818
www.mkbattery.base.org

Linda Hoiu
mkbattery@mindspring.com

Reoder Service #47

Multilink

580 Ternes Ave.

Elyria, OH 44035

(440) 366-6966; Fax (440) 366-6802
www.multilinkinc.com/multilinkinc
mulink@ix.netcom.com

Steve Kaplan

Muliilink is a leading manufacturer of
cable TV supplies. Multilink manufac-
tures plastic and metal enclosures, and
splice closures as well as fiber optic,
and telecommunications products.
Reoder Service #73

National Cable Television Institute
(NCTI)

801 W, Mineral Ave.

Littleton, CO 80120

(303) 797-9393; Fax (303) 797-9394
www.ncti.com

Yolanda Gonzales

Reoder Service #21

PDI-Electronics

for Telecommunications

6353 West Rogers Circle #6

Boca Raton, FL 33487

(561) 998-0600; Fax (561) 998-0608
www.pdi-eft.com

Johathan Edelman (561) 998-0600
PDL.Electronics@worldnet.att.net
PDI manufacturers and distributes
every product that any type of cable
system may need. From high tech
headend products to passives and
tools, PDI has it all.

Reoder Service #9

Pico Macom

12500 Foothill Blvd.

Lakeview Terrace, CA 91342
800-421-6511; (818) 897-0028
Fax (818) 834-7197

Dan Ward

Reoder Service #68

Quality RF Services

850 Parkway St.

Jupiter, FL 33477

(800) 327-9767; Fax (561) 744-4618
Jerry K. Thorne

Quality RF Services manufactures RF
amplifiers and equalizers for band-
width upgrades of CATV systems,
laser drivers and isolation amplifiers
for the Headend, high-quality ampli-
fiers for the MDU, hotel/motel indus-
try and the home. CATV repair service
is our specialty.

Reoder Service #N/A

Quintech Electronics

and Communications

Airport Office Center

Route 286 North

Indiana, PA 15701

(800) 839-3658; Fax (412) 349-1412
quintech@americanteleport.com
Paula McClure

Reoder Servics #61

Radiant Communications

5001 Hadley Road

PO. Box 867

South Plainfield, NJ 07080

(800) 969-3427; Fax(908) 757-8666
www.radiantcommunications.com
Radiant3@ix.netcom.com

Jenny Hom

Rooder Service #13

Riser-Bond Instruments

5101 N. 57th St.

Lincoln, NE 68507

(800) 688-8377; Fax (402) 466-0967
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www.riserbond.com

John Rasmus (402) 466-0933
jrasmus@riserbond.com

Riser-Bond Instruments is a leader in
manufacturing TDRs with unique and
exclusive features to quickly and easily
locate and identify faults and conditions
in any metallic two conductor cable.
Reader Service #30

Scientific-Atlanta

4261 Communications Drive

Box 6850

Norcross, GA 30091-6850

(800) 433-6222; Fax (770) 236-7770
www.sciatl.com

Uwe Trode

Scientific-Atlanta is a leading supplier
of broadband communications systems,
satellite-based video voice and data
communications networks and world-
wide customer service and support.
Reoder Service #1

The Siemon Co.

76 Westbury Park Road

Watertown, CT 06795

(860) 274-2523; Fax (860) 945-4225
Katherine Karter, (860) 945-4380
www.siemon.com

Reoder Service #29

Silicon Valley Communications
931 Benecia Ave.

Sunnyvale, CA 94086

(408) 739-8800; Fax (408) 245-9873
www.svci.com, sales@svci.com

Ed Feghali (408) 245-8800

Reoder Service #16

Standard Communications Corp.
PO. Box 92151

Los Angeles, CA 90009-2151

(310) 532-5300; Fax (310) 532-7647
www.standard@standardcomm.com
Shirley Hooper

shooper@ibm.net

Standard Communications Corp. is a
global manufacturer of complete cable
system solutions offering analog and
digital satellite receivers, frequency
agile modulators, BTSC generaiors, and
the STRATUM Modulation System.
Reoder Service #7

Telecrafter Products

12687 W, Cedar

Lakewood, CO 80228

(800) 257-2448

Fax (303) 986-1042

Ronnie Cox and Jim Marzano
mail@dropsupplies.com

Supplier of drop installation products
for CATV, DBS, and wireless operators,
including drop cable fastening prod-
ucts for single or dual cable, cable
identification markers, residential en-
closures, and more.

Reoder Service #4, 8

TeleWire Supply

94 Inverness Terrace E.

Englewood, CO 80112

(1) 88-TELEWIRE; Fax (303) 643-5797
www.telewiresupply.com

Mark Howard

TeleWire Supply, a division of ANTEC
Corp., is a leading international sup-
plier of products needed to build and
service a broadband communications
network.

Reoder Service #5

Terayon Communication Systems
2952 Bunker Hill Lane

Santa Clara, CA 95054

(408) 727-4400; Fax (408) 727-6205
WWW,lerayon.com

John Hamburger

Terayon’s S-CDMA-based cable
modem systems deliver fast and cost-
effective two-way data services over
any cable plant. Their advanced QoS
capability supports both business and
residential data services.

Reoder Service #3

Trilithic

9202 E. 33rd St.

(800) 344-2412; Fax (317) 895-3613
www.trilith.com

Bob Jackson (317) 895-3600, ext. 152
bjackson@trilithic.com

Trilithic designs and manufacturers:
Portable HFC test equipment; ingress
monitoring systems; EAS compliance
systems; RF and microwave compo-
nents,

Reader Service #22, 34

Trojan Battery Co.

12380 Clark St.

Santa Fe Springs, CA 90670

(562) 946-8381; Fax (562) 906-4033
www.trojan-battery.com

Chuck Pavia; (562) 946-8381

Reoder Service #45

Tulsat

1605 E. lola

Broken Arrow, OK 74012

(800) 331-5997; Fax (918) 251-1138
Mark Schumacher and David Chymiak
Reader Service #40, 55

Wavetek Corp.

5808 Churchman Bypass
Indianapolis, IN 46203

(317) 788-9351; Fax (317) 782-4607
www.wavetek.com

Gary Culbertson

Reader Service #11, 4
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SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable
preparation and meter reading, as well as a written examination on general installation practice. The program is being admin-
istered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for cer-
tification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer
Manual.

["] Please send me information and an application for the SCTE Installer Program

Name

Address

Phone () FAX( )

SETE Y The Society of Cable Telecommunications Engineers  Mail to:
“Training, Certification, Standards” SCTE

140 Philips Rd., Exton, PA 19341-1318
OR FAX TO: (610) 363-5898
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RECONDITIONED EQUIPMENT

* Actives
* Passives
* Power Supplies

* Converters

* 300-750 Mhz

* | Year Limited Warranty
* Call for inventory

Integration
‘[ L"Technolog:es

We Buy & Sell

/ REPAIR & SERVICE\

DEpOT
We repair & service all types of
broadband equipment including
test gear
* Factory Trained Technicians

\ * Available 5 day rush service

1-800-994-9406

www.integrationtech.com

INSPECT « PAINT « REPAIR » RE-GUY * LIGHTING
ANTENNA « FEEDLINES « ANALYSIS
ERECT = DISMANTLE « LINE SWEEPING

HERMAN J. JOHNSON
PRESIDENT
MOBILE (502) 830-2584
RES. (502) 830-9246

BROADCAST + CATV. « MICROWAVE
CELLULAR = PCS » WIRELESS TOWERS

| NATIONWIDE TOWER COMPANY s
&

# [
\*\\/ﬂ":‘
P.0. BOX 1829 « HENDERSON, KY 42419-1829
PHONE: (502) 869-8000 (OR (502) 830-0880)

FAX (502) 869-8500 * hjjnwt@aol.com

| ' Save $1000’s
| CableTools
Broadband Network
Engineering Software
I With prices starting at just $800,
CableTools saves $1000s when
I compared to similar software!

068L9

Goldcom Inc. 1-800-465-5652 « 609-346-2778
G I - - .

[ manuFacTurer couron | ExpIres 12-31-99 |

CONSUMER' CableTools is a true 32-bit Windows® &
program so it's very easy to learn and use efficiently %
whether you're a Technician, Designer, Engineer, or
Management. Built on the latest Active-X technology,
it can be easily expanded or customized to fit any special
need. Advanced capabilities like multiple window views,
drag-and-drop editing, and buift-in VBScript and JScript™
macros make it the most productive set of tools available
With free updates and unlimited free phone support, your
success is virtually guaranteed.

67

Free 90-day Evaluation
Visit our web site or call to
receive a free CD by mail
www.cabletools.com

1-877-4CTOOLS

no cash value

12345 67890
- -

CABLE CONSTRUCTORS, INC.

o

¢ Coaxial and Fiber

* Mapping and Design

* Member SCTE

¢ Splicing and Activation

* Fusion Splicing

* Aerial, Underground &
Fiber Construction

COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299

* Material Supply

* Emergency Fiber Restoration

* System Sweep

* Proof of Performance

* Turnkey Headend

* Compiete Turnkey Project
Management

ADAMS GLZBAL

é. cation Sevuc -e“i

g "OFFERING SOLUTIONS

sé FOR ALL YOUR CABLE
NEEDS"

WE SELL:

NEW, REFURBISHED & USED EQUIPMENT
WE BUY:
ANY EQUIPMENT, ANY CONDITION

SERVING THE CABLE INDUSTRY SINCE 1984.

800-391-1412 or 719-481-1350
FAX 719-481-1352 » email: info@comser-co.com
web: www.comser-co.com

COMMUNICATIONS

We buy and sell excess cable equipment!
We provide quality service!

L_guality service performed on a timely basis |

E-MAIL cci@cableconstructors.com  http://www.cableconstructors.com

email:

Career Opportunities available. Call 800-338-9299 ext. 199

MAIN LINE EQUIPMENT INC.

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE
GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS)

GEN. INST/JEROLD, PHILIPS/MAGNAVOX

SEE OUR ADS ON PAGE 65

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY!
WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S
PH: 800.444.2288/310.715.6518 « FAX: 888.4.MAINLINE/310.715.6695
EMAIL: MAINLINEGWORLDNET.ATT.NET « WEBSITE: WWW.MLE.COM

(800) 451-1762 0O (913) 764-7280 0O (913) 764-0540 fax
www.adamsglobal.com

madams@adamsglobal.com

With Communications Technology
Classifieds
you hit the mark every time!

We connect you with the buyers

of cable system equipment & hardware

Call Nicole Bovre at
1-800-325-0156, extension 33

for your Classified Advertising
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Low
Cost
High
For Digital Transmission Quality
- 3 per rack -
The FMR534S Decodes 4.5MHz TV Stereo into professional quality left and right audio
for re-transmission over digital facilities.
Use For:
* Digital Transmission Facilities * E.A.S. Audio Systems
* Fiber-optic Transmission Systems * Local AD Insertion
* Quality Monitoring of Stereo * Digital Microwave Systems
* Satellite Hubs * Professional Demodulation of Stereo
e Cable TV Applications
Call Now: FM SYSTEMS, INC.
5 1-800-235-6960 3877 S. Main St.
4 FAX 714-979-0913  Santa Ana, CA 92707 USA

BTSC Stereo Encoder for ONLY $979! In stock...immediate
delivery. Product reliability and performance guaranteed.

PEREGRINE COMMUNICATIONS ;/E

Distribution Division * Golden, CO
1-800-359-9660 * www.perecom.com

Scientific
Atlanta

USINESS DIRECTORY

P, [V Y
|
|

pe— —T
l
BUY || ||SELL | ||REPAR||| RMF

Free P/ckup & De//very Service Available

864-574-0155

Fax 864-574-0383
sales@dbtronics.com

http://www.dbtronics.com

Supporting Broadband Networks
Worldwide

® PPV Set-tops
® Custom Manufacturing
® S-A & C-COR 750MHZ EQ’s

W * Mag 550MHZ Upgrades, Reverse Ready

[} « Addressable Control Replacement for SM4/5
Scientific]

[AELTN » Integration Services for Advanced Technology

Accepting
Mastercard
and VISA

Cable Source International

A Bren-Car Communications Company

New Build > Re-Build >
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED
CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE
5172 SINCLAIR ROAD - COLUMBUS, OHIO - 43299
PHONE: (614) 841-9700 » FAX: (614) 841-9779

BUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVE EQUIPMENT

Upgrade

* System Audits

¢ Direct Sales

* Drop Replacements

* MDU Postwire and Prewire

Communications
Technology
WHERE IT’s AT!! L
Call Nicole Bovre
at 1-800-325-0156,
extension33 '
for your Classified
Advertising A

(860) 953-3770
(860) 546-1055

1 (800) 466-8168
Fax (860) 953-3772

* Installs
*C.LL

* As-Builts

* Underground

Contact: Ed Reynolds

80 Vanderbilt Ave. « West Hartford, CT 06110
110 Goodwin Rd.

* Cantervury, CT 06331

BE A LEADER
IN TRAINING
Help lead
the telecommunications industry
maintain higher technical standards
with your high quality training
courses.
Place your training ad in
Communications Technology,

the offical trade journal of the SCTE.

Call Nicole Bovre
at 303-839-1565 extension 33

100
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C A T A4
4 - CARRIER
GENERATOR
MODEL 5112

RF PILOT CARRIERS

* Ideal for return & forward alignment

* Customer selected freq. 5 MHz to 1 GHz
* Up to 56 dBmV output

* Spectral purity > 60 dBc

* DC Field Portable or AC Rack Mount

* Configurations of 1,2,4 or 8 carriers

Tel: 317-782-4331 Fax: 317-786-9665
http://www.appliedin.com

Toll Free in USA (800) 244-2976

APPLIED INSTRUMENTS, INC.

SPECTRUM /\ PLANNING
. N\

/

Telecommunications Mapping & Design
Strand Mapping As Built Mapping
HFC System Design Fiber Design

CableView Design Software Sales and Support
“The Winning Combination of Microstation and Lode Data “

125 N. Main St. Suite 204, St. Charles, Mo. 63301
Ph: 314-916-5505 E-Mail:catvmaps@aol.com
Ask for Chris or Pam Kramer — We're Back.....

Charles Wright

on an aw CAD (815) 698-2564
' ' - DRAFTING Rt. 116 & I-57, Central Plaza
emer e cnuices NC. Astkum IL 60911

cds@dlogue.net

* Base Mapping
* Strand Mapping
* Digitizing Services

* As-Built Mapping
¢ System Design
* System Walkout

Specializing in high volume precision drafting.
“Quality service for all your
cabhle drafting and design needs.”
Call for literature.

RETURN ALIGNMENT

~

1-800-Jumpers
CUSTOM MADE GABLE ASSEMBLIES INCLUDING:
Fto F, Nto N, BNC, RCA, F-81
RG-56
RG-59
RG-11
RG-213
RG-214
We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331
21615 N. 27th Avqnue - Phoenix, AZ. 85027 USA

Gilbert
RRC

T&B

Off Shore

Comm/Scope
Belden
Times
QUABBIN

QY :'i":'-' a1y 1 IBleactrami e

www.qualitycable.com

== | ==

Tel: (954) O78-8845 Fax: (954) 978-883 1
Warldwide Distributa:
(BDO) 978-BR4S

-

dustry N

Service
Since
1966

ROCKY MQUNTAIN
JUMPER CABLES

P.0. Box 9707 * Melena, MT. 59604 < Fyale

« F Female
*BNC

«PL

Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.

Call for pricing and free sample. (406) 458-6563

FEBRUARY

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

Enhance
your ad with

For more information
please call
Nicole Bovre

at 1-800-325-0156, x33
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BUSINESS DIRECTORY
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WE BUY SCRAP CATV CABLE

MIDWEST
CABLE SERVICES

800-852-6276

10 YRS OF NATIONWIDE SERVICE
PO Box 96 Argos, IN 46501

Aavanced Cable

Electronics
We Buy, Sell, Manufacture Line Gear
Head End And Converters.

We Pay TOP $$$$ For Your
Excess & Surplus Equipment.
SO DON’T WAIT!!

Call us for an immediate quote
800-374-7496 < fax 732-617-1515

D. A.Technologies, Inc.

1859E BEAVER RIDGE CIRCLE PHONE (800) 416-0346
NORCROSS, GA 30071 U.S.A. (770) 416-0346
www.datechnologies.com FAX (770) 416-0446

Email: sales @datechnologies.com

YOUR S.A. SPECIALISTS!

SELL: NEW AND REFURBISHED S.A. LINE GEAR AND ACCESSORIES.

SERVICE:  HIGH QUALITY. IMMEDIATE TURNARGUND.

UPGRADES: CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW
TO DISCUSS YOUR POTENTIAL SAVINGS.

BUY: TOP $$ PAID FOR YOUR S.A. LINE GEAR!
CALL, OR FAX US YOUR INVENTORY LIST TODAY.
NO INVENTORY LIST? - WE'LL DO IT FOR YOU.

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS

457162 Highway 95 « Cocolalla, ID 83813

Tel: (208) 683-2797 or (208) 683-2019
Fax: (208) 683-2374

SEE INVENTORY ON HOME PAGE

EMAIL: moorst@comtch.iea.com
HOME PAGE: http://www.iea.com/-moorst
We Accept M/C or Visa

A% W uEm o WEBUY

AND SELL
ONES “
CATV
BROADBAND gquipment

INTERNATIONAL

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA » (760) 631-2324  Fax (760) 631-1184

PTL Test Equipment, Inc.

100’s of Items in Stock!

a Quality Pre-owned, Current Models

a Guaranteed to meet OEM Specifications

a Volumn Discounts Available

a HP, Tektronix, Wavetek, Trilithic, Calan, ect.
v Signal Level Meters v Spectrum Analyzers
v’ Video Testing v’ Leakage Detectors
v’ Network Analyzers v Sweep Systems
v TDR's v Return Alignment
v’ Bench Sweeps v Fiber Optics

E-mail: ptite@aol.com

Phone: (561) 747-3647 Fax: (561) 575-4635
BUY-SELL-LEASE-TRADE

The Choice Is
SInVIPLE?Y

Custom lengths available at same low prices

for quantities over 100 cords

1 800 5000 FIS
1 800 5000 347

Fiber Instrument Sales, Inc.

161 CLEAR ROAD » ORISKANY » NEw YORK 13424 » USA
TEL 315-736-2206 » FAX 315-736-2285
WEBSITE: WWW.FISFIBER.COM * E-MAIL: FIS@BORG.COM

FEBRUARY 1999 « COMMUNICATIONS TECHNOLOGY




/IFIBERDYNE LABS, INC. 127 Business Park Drive
Frankfort, New York 13340 + (315) 895-8470 « Fax: (315) 895-8436

F'\be‘; ?:‘t’:g l Int'l. Distributors Wanted!!! | |
Produs . I -
senvic®®  www.fiberdyne.com €

[ 2ess

Performance Built Our Company
Specializing In Rebuilds and
Fiber Optic Installation,

Splicing & Sweep

g

Cable Construction, Inc.

PERMANENT POSITIONS AVAILABLE!
NATIONWIDE

* Line Foremen ¢ Subcontractors
« Construction Supervisors

Harold Bigham P.O Box 903
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL. 32562
L § |

WHITE MOUNTAIN
|

CONTTRUCTION CORP
A leader in the Telecommunications Industry, based in Epsom, New Hampshire.

W.M.C.C. currently has major construction and maintenance projects throughout the U.S. With the
enormous growth we have experienced over the past year, we continue looking for dedicated, hard-
working individuals for various projects throughout the U.S.

With offices located in:

Orlando, FL

Charlotte, NC
(888) 877-8709

New England Region
(704) 708-5124

(800) 233-7350

Experienced Supervisors, Foremen, Linepersons, Splicers and Sub-Contractors call the number
nearest you for more information.

W.M.C.C. offers competitive benefits and compensation.

Since 1975 Leader in the Placement of Cable TV Professionals

JOBS GALORE!!

Technical * Sales & Marketing * General Management

JIM YOUNG & ASSOCIATES

Holland Creek * 1424 Clear Lake Rd. * Weatherford, TX 76086
Call 817-599-7623 « FAX 817-599-4483 + E-Mail jyoung@ staffing.net

GET READY
FOR RESULTS...FAST!!
. WITH Professional Search & Placement
COMMUNICATIONS TECHNOLOGY Call or Write:
CLASSIFIEDS. Wick Kirby

P.O. Box 2347

CALL Naperville, IL 60567

NICOLE BOVRE AT

303-839-1565 extension 33 630-369-0126 fax

303-839-1564 fax

FEES PAID

SCTE Sustaining
Member

eter

roehlich & Co.
xecutive search

P.O. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337

emall: pfsearch@flesh.net
web: http://www.flash.net/~pfseerch

All levels of
Technical Positions -
Corporate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.

IMMEDIATE OPENINGS!!
Florida/New England States

** Project Managers ** Snpervisors
** Machine Operators ** Laborers
** Splicers—Coax-fiber ** Linemen

** Snb Contractors

Long term employment - top wages paid - weekly
pay - Equal Opportunity Employer
CALL DICK EARLY, JR -
@978-374-8033, FAX 978-374-1876
or
DOUG DEGARMO
@954-984-8077

fax 818-993-4343 www.multicabletv.com

WANTED! Experienced, long term
employees in CA Underground,
MDU Crew, CLI, Survey & Design

800-559-7282
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TRAINING

By the NCTI

Troubleshooting Hum Modulation, Part 5

Last installment covered checking picture
quality on the customer’s TV set and VCR
and the set-top terminal to determine if any
of these are the source of the hum. This in-
stallment moves the troubleshooting process
out of the customer premises to the tap.

As emphasized previously, because an
electrical shock hazard may exist when
troubleshooting a hum modulation prob-
lem, always carefully observe all appropri-
ate safety precautions.

* Measuring hum percentage or checking
picture quality at tap port. Go to the
custorner’s tap port and measure the
percentage of hum modulation with a
signal level meter, or check the picture
quality using a TV test set, to confirm
abnormal hum modulation at the tap
port.

* Measuring hum percentage or checking

picture quality at tap input port. If the

SLM indicates excessive hum modula-

tion or if there are one or two hum

bars on the TV test set at the cus-
tomer’s tap port, test for the presence
of hum modulation at the tap’s input
port. To do this, connect a port test
adapter and an SLM or a TV test set to
the tap’s unused input port. An exces-
sive hum modulation reading on the

SLM (Figure 1) or two hum bars on

the TV test set (Figure 2) at the input

to the tap usually indicates that the
problem is caused by an amplifier’s de-
fective DC power supply in the trunk
or feeder system and that more than
one customer will be affected.

Replacing defective tap face plate. A defec-

tive tap face plate can cause hum bars or

a hum modulation of greater than 2% at

a tap port, but no hum bars or an ac-

ceptable hum measurement of less than

2% at the tap’s input port. A power-pass-

his month's installment continues a series on troubleshooting hum modulation. The

material is adapted from o lesson in NCTI's Installer Technician Course. © NI,

ing tap with water damage or corrosion
(Figure 3) can cause the feeder line AC
voltage to modulate the RF signals and
can produce an excessive amount of
hum modulation. Depending on system
procedures, replace the water-damaged
or corroded tap face plate with one of
equal value. Also, replace the tap hous-
ing if necessary. Remeasure the hum per-
centage at the customers tap port on the

Figure 1
- s

Figure 1: Measuring hum at tap input using
test port adapter and SLM

Figure 2

=

Figure 2: Checking picture quality at tap
input using test port adapter and TV test set

new faceplate (Figure 4) to see if it is

now acceptable.

1t is possible to have more than a 2%
hum modulation reading at the tap’s input,
but upon removing the tap face plate, the
percentage of hum at the tap’ input de-
creases to less than 2%. Although rare, this
type of problem may be caused by hum
modulation backfeeding from another cus-
tomer drop connected to the same tap.

The next installment will continue with pro-
cedures for systematically isolating the cause
of visible hum bars. C

Figure 3

Figure 3: Water-damaged tap causing unac-
ceptable hum

Figure 4

Figure 4: Measuring acceptable hum after
replacing tap face plate and housing
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the technologies of tomorrow.

NOW IT’S YOUR TURN.

The 1999 Conference on Emerging
1999 Conference on Technologies Proceedings Manual

Emerging Technologies is a new 270-page publication that collects 18 papers
FACING THE CHALLENGE presented at the Society of Cable Telecommunications

Featured Topics Include:
* Packet Proliferation

PROCEEDINGS MANUAL * Interactive Services
Collected Technical Papers . Network Reliability Options
* HFC Cable Networks

* Network Management
* Internet Traffic

Now Available for only 530! (Member Price)

ORDER YOURS TODAY!

To Order: All orders must be prepaid. All prices are in U.S. dollars. Checks must be drawn on U.S. banks in US$. SCTE accepts MasterCard, VISA and
American Express. SCTE prefers credit card orders for foreign shipments. In order to qualify for SCTE prices, a valid SCTE member number is required or a
completed membership application with dues payment must be included with this order. Orders received without an SCTE member number will be charged full
nonmember prices. Rush orders add $20 surcharge plus overnight delivery cost. No cash refunds. Overseas shipping charges must be paid in advance.
Customs fees and taxes are the responsibility of the purchaser.

N D I I G G G DUED BN GIEN B DD DD DD GUET DD BN BN DD BN
I-MAILT

0: SCTE, 140 Philips Road, Exton, PA 19341-1318; or FAX with credit card information to: 610-363-5898.
l SHIP T0: Name:_ .
Address: (NO P.O. BOXES):__

Phone: Date: /. , Member #
l - Please send me the following item in the quantities indicated:
l — copies of PM-20, 1999 Emerging Technologies Proceedings Manual ' Member: $30 Q@ Nonmember: $40

-1 A check or money order in U.S. funds for the appropriate amount shown above and made payable to
the Society of Cable Telecommunications Engineers is attached

Q| wish to pay by credit card (please check ong). Q MasterCard (2 VISA - American Express
Account Number: _ ExpiratonDate: _ / /

Signature: o B (Pennsylvania residents add 6% sa@s téx),
L_____________________

Engineers’ (SCTE) conference held Jan. 19-21 in Dallas.

~l




SCTE at 30: Proud of Heritage,
Excited About Future Prospects

By John Clark

999 marks a special milestone for the Society of Cable Telecommunications Engi-

neers—the celebration of our 30th Anniversary Year.

All of us involved with SCTE owe a spe-
cial debt of gratitude to the pioneering
charter members who had the vision, en-
ergy and commitment to launch the for-
mation of SCTE in 1969 and the
follow-through to continue building its
foundation.

And our gratitude is shared with the
many men and women who followed in
their footsteps in contributing to the
important role SCTE has played in the
history of our industry and to the
unique esprit de corps of our members.
We sincerely salute you all for a job
well done.

A mission for the present and future

Our mission—Training, Certification,
Standards—has never been more impor-
tant to our industry. In fact, the results of
our combined missions may be the single
most important factor needed to widely
deploy and deliver the benefits of new
technology to our customers.

The recognition of the critical role tech-
nology and engineering play in the overall
telecommunications landscape has never
been greater. We have the opportunity to
build on this, moving forward.

Our charge is to deliver the best mix of
programs and actions to help meet our
joint challenge. We need your help to ac-
complish this.

Honor the past by shaping the future
As an SCTE member, this can be one
of the most rewarding times of the
year—the time you directly shape the
leadership and future of the Society.
Two valuable tools are at your dispos-
al—your ballot for the 1999-2001 board
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of directors’ election package and your
1999 membership survey.

Although each is different in its own
way, together they both play an impor-
tant role in the future of SCTE. Active
member participation has been one of
the building blocks of SCTE’s past. You
can carry on this tradition by com-
pletely filling out and returning both
your ballot and the membership survey.
This input aids the SCTE board and
staff and keeps the connection among
SCTE members and the future of the
Society.

Other participation activities

To give you some advance notice,
there are several additional upcoming
activities in which you can participate
as well. Let me highlight these opportu-
nities for you.

Technical Sessions at the Texas
Show: Each year, SCTE collaborates
with the Texas Cable and Telecommuni-
cations Association to develop technical
presentations for the Texas Show. I en-
courage those of you planning to attend
this year’s Show (Feb. 24-26 in San An-
tonio) to use these sessions to learn
something new and to get answers to
your questions.

New York State Cable Show: The
New York State Department of Public
Service Communication Division spon-
sors an annual technical seminar in
Lake George, NY (May 3-5). SCTE rep-
resentatives will be on hand to adminis-
ter certification exams and answer
questions about SCTE.

Cable-Tec Expo: Ideally, you already
have registered for this year’s Cable-Tec

PRESIDENT’S

MESSAGE

Expo—the industry’s premier hardware
show (May 25-28 in Orlando, FL). If
not, you have until April 16 to qualify
for preregistration discounts. Help your
Society celebrate its 30th anniversary by
attending Expo!

Technical presentations at the Atlantic
and Western Shows: Look for upcoming
calls for papers for technical presentations
at the 1999 Atlantic Cable Show (Oct. 12-
15 in Baltimore) and the Western Show
(Dec. 14-17 in Los Angeles).

SCTE coordinates the sessions in part-
nership with the show sponsors. These
shows represent your opportunity to share
your technical knowledge and expertise
with your peers.

SCTE local group vendor shows: Mem-
bers will have more opportunities than
ever to network with their peers, get
“hands-on” training with the latest tools
and participate in friendly competitions
during Cable-Tec Games. Almost all of
SCTE's chapters and meeting groups spon-
sor vendor shows.

For details on these and other upcom-
ing events, visit the SCTE Web site at
www.scte.org and check out the events
calendar in each edition of Communica-
tions Technology magazine.

A closing personal note

In my nearly 20 years of cable experi-
ence—at the system, regional and MSO
corporate levels—I have worked closely
with many outstanding and talented tech-
nical staff people. Together we have
helped build an industry that has changed
for the better the ways people around the
globe are entertained and informed. I have
been a longtime admirer of SCTE, and 1
am proud to be part of it with you, Cy

John Clark is presigent of the Society of Cable
Telecommunications Engineers.
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A MICROSECOND
IMPULSE JUST
INTERRUPTED YOUR
RETURN PATH.

DID YOU CATCH IT?
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..CHEETAH’S® NEW PHASOR™ SYSTEM DID.

Effective return path management starts with speed. Accordingly, Cheetah Technologies is proud
to introduce the premier member of its Phasor System, the Phasor DSP-565

The Phasor DSP-565s detectors are fast enough to catch impulses other systems overlook entirely —
events as short as 1 microsecond in duration. You'll never miss another meaningful event

The Phasor System can analyze more than 500 spectral data points on a single node - from 5 to 42 Milz -
in a 20 millisecond sweep. That's three times the resolution of competing systems, 'n similar sweep times.

As a result, the Phasor System can scan every node in your network more than three times per second.
That's performance that puts Phasor in a class of its own.

This speed, combined with Cheetah's unique new DSP-IF™ technology opens previously unexplored worlds
of digital signal processing flexibility. The Phasor System is the finest return path solution available.

For more information. call Cheetah Technologies at 941-756-6000, or e-mail phasor@cheetahtech.com

Reader Service Number 72 m H
Cheetah Technologies ®

2501 63rd Avenue East, Bradenton, FL 34203 USA

TECHNOLOGIES
941-756-6000 * Fax 941-758-3800 ¢« www.cheetahtech.com
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TRUE UPS ’:

Higher Efficiency, Higher Reliability,

and No Transfer in a Ferro-Based
Power Supply.

Introducing Confluent Power Processing™ For Truly
Uninterrupted Power Protection For Broadband

Networks Supporting:
Video

0 Data

R Internet Access
Il Digital Television
B Telephony
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MULTIPOWER"

582 Ternes Avenue
P.0. Box 955 Elyria, OH 44035

Office & Plant: {440) 366-6643
Fax: (440) 366-1036
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