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The GainMaker m 
Broadband Amplifier Platform 
Your Edge in the Network Upgrade Game 

Reader Service N 

* 

You know all about the upgrade game. Good decisions 
can mean more revenue, satisfied customers and a 

competitive edge. The wrong move could spell disaster. 

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 
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 
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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An easy demonstration 

of how fast our OTDR is? 

rOr a fast demonstration 

of how easy it is? 

Presenting the CMA4000. 

The fastest and easiest OTDR in the world. 

r --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 

CMA4000 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 demonstration. CtkII Nettest 
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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Squash the Y2K Bug in Your System • 36 
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MEGA HERTZ 
ESTABLISHED 1975 

DENVER, CO 

800-525-8386 

303-779-1749 FAX 

ST. LOUIS, MO 

800-821-6800 

314-429-2401 FAX 
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800-962-5966 
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Own KOHLER 
GENERAC MOW 
STANDBY GENERATORS & TRANSFER SWITCHES 

MEGA HERTZ HAS SUPPLIE 
CABLE TELEVISION OPERATORS 
WITH STANDBY GENERATOR 

SYSTEMS SINCE 1980 

Please send me 
information 

' MEGA HERTZ 

a 

AC Generator 

I httpeiviviwanegahz.com "Unique" Products For the 21st Century! 
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VIDEO DATA SYSTEMS 

r102 

Log oS TA R 

Please send me 
information 

CT 17) 

The LogoSTAR Stores Multiple bitmap images 
and is ideal for on-air standby slides, channel 
identification, auto display of emergency mes-
sages, copyright warnings, or display of any 

used image. 
Features 
•Multiple logo storage and display 
•Logos can be of any size, any position 
'logo Animation 
•For Cable, Satellite or Broadcast 

MEGA HERTZ 
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Are You Protecting Your Investment and 
Revenue in Digital Set-Tops and Cable 
Modems From Lightning and Surges? 

Bi-Directional Transmission 

• Return Loss > 30 dB 

• Insertion Loss <.1 dB 

• Frequency 5 MHz - 1.5 GHz 

• UL Listed and Bellcore Tested 

"Call Us For More Information About Tifs Coaxial Surge Protectors! 

oisteates 

71217 
"Unique" Products For the 21st Century! ci 1/9y 
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First we made it 
possible. Then we 

made it better. 

Alpha introduced the concept of reliable power to cable TV. The XM Series 2. An industry standard evolved. Technology made possible by 

Alpha's 20 years of cable TV experience. A flexible powering solution reflecting an industry of growth, change and opportunity. It is the power 

to grow without starting over. Find out more: Tel: 360-647-2360 Fax: 360-671-4936 www.alpha.com 
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Finally. A Cable Modem 
That Can Be Self-Installed. 
Anyone can do it. Just ask TCA Cable TV. A full 80 percent 
of their Terayon cable modem installations are self-installed 
by their customers. Anyone can install Terayon's robust 
cable modems. Grandma, the kids, even Dad. 

Proven, Robust Performance 
How do they do it? It's built into the box. Terayon's proven, 
robust S-CDMA technology gives you extra margin, so your 
modem system stays up and running, even when you're 
running the hair dryer. No kidding. You can deploy modems 
over a wider range of cable plant conditions without the 
usual gold-plated plant upgrade. Put your gold to better use. 

Ready to Install 
Terayon's modems come fully 
packaged and ready to install. 
About as easy as plugging in 
a toaster. And if you're ready 
for retail, so is Terayon. 

Take it to the Bank % tercios, 

That's not all. The real beauty of Terayon modems 
is higher revenue sooner. By switching to Terayon, 
Shaw Communications found that they could deploy modem 
systems in half the time. And they significantly reduced 
startup and operational costs. Wake up. You can too. 

Visit Them on the Web 
Forget the bus. 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 1 sent you. 

www.terayon.com 

• 

TERAYON 
COMMUNICATION SYSTEMS 

TELEPHONE: 888.7.TERAYON OR 408.727.4400 

FAX 408.727.6205 EMAIL: infogterayon.com 
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Happy New Year 

ri 

EDITOR'S 

By Rex Porter 

t's getting closer to the time when we'll say goodbye to this century. It makes even the 

young feel old. But some good things happened as 1998 ended. 

CableLabs and the Society of Cable 
Telecommunications Engineers moved 
standards through their association with 
the American National Standards Institute 
so that we could begin deployment of 
high-speed data systems across the nation. 
The National Cable Television Center 

and Museum received donations and sold 
memberships to begin work here at the 
University of Denver. 
We have a new vice president of science 

and technology for the National Cable 
Television Association, William Check. 
NCTA always has promoted the efforts 

of the SCTE. Wendell Bailey served as di-
rector at-large, and when he moved on to 
other work, Andy Scott served selflessly. 
We also have a new president of the 

SCTE, John Clark. I was part of the sub-

committee that interviewed scads of quali-
ty candidates. I am pleased that the board 
of directors agreed with us by choosing 
John. His experience will serve him well 
in taking the Society to a new level. 
Our message about training and certifi-

cation must be taken to owners, chief ex-
ecutive officers, and general and regional 
managers. Broadband Cable Technician/ 
Engineer (BCT/E) and Installer certifica-
tion must be recognized as necessary in 
planning time and budgets. 
Many managers realized the importance 

of the Federal Communications Commis-
sion's second- and first-class licenses as a 
gauge of electronic education in the past. 
But I fear most do not realize that BCT/E 
certification has replaced them for broad-
band telecommunications. I know we 

• 

have not emphasized the importance of 
Installer certification. 
Management must help technical work-

ers keep abreast of technology. They must 
not only allow time for attendance at 
SCTE chapter meetings, they must de-
mand it. They must not only allow atten-
dance at the Emerging Technologies 
Conference and Cable-Tec Expo, they 
must sponsor it. 
John Clark knows the operations man-

agement side of our business. Those 
friendships, combined with his back-
ground, will open doors to the people 
who need to understand how SCTE's 
training, certification and standards pro-
grams will impact the future of cable 
telecommunications. 

Rex Porter 
Editor 
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Not di 
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not every 
100th tap... 
Every Regal product you order has been individually 

tested before it ever makes it to the carton. Which 

means every Regal product you install will perform to 

specifications. When you have a quality standards to REGAL /I 
live up to, it's important that every component performs. WE BRING YOUR SIGNAL HOME. 
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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 /ir right now. 

8()0/745-2445 
www.standardynnin.com \•ilicom 

RO. 13ox 92151 
Los Anueles, CA 90009-2151 

FÁ-X: 310/532-0397 

Reader Service Number 7 



SCTE UPDATE 

SCTE, GI Ante Up for Higher Ed 
To encourage academic excellence and 
personal achievement, General Instrument 
and the Society of Cable Telecommunica-
tions Engineers are offering college-bound 
students the opportunity to earn a unique 
scholarship for higher education. 

The Milton Jerrold Shapp Memorial 
Scholarship, sponsored by General Instru-
ment (once known as Jerrold Electronics) 
and administered by SCTE, was estab-
lished in 1996 in memory of the compa-
ny's founder, former Pennsylvania 
Governor Milton Jerrold Shapp. This 
$20,000 grant is awarded annually to a de-

Awards Celebrate Local Partners 
In a continuing effort to recognize innova-
tion, commitment and leadership in the 
broadband telecommunications industry, 
the SCTE is introducing several awards 
programs to honor these qualities in 
members of its chapters, meeting groups 
and volunteers. 
As part of the "SCTE Partnership Pro-

gram," these awards spotlight the signifi-

serving high school senior who is the child 
of a current cable industry employee. 
The scholarship recognizes indepen-

dent thinkers who demonstrate the same 
ambition, community activism, determi-
nation and entrepreneurial spirit exempli-
fied by Shapp's life and accomplishments. 
The application deadline for the 1999 

Milton Jerrold Shapp Memorial Scholar-
ship Award is Feb. 1. Interested students 
should contact SCTE headquarters at 
(610) 363-6888 for application materi-
als. Scholarship information also can be 
found on the SCTE Website at 
www.scte.org. 

cant contributions local groups make to 
the industry through training and certifi-
cation, communication programs, collab-
orations with other associations and 
leadership. 

"Hundreds of cable telecommunications 
professionals donate their energy, creativi-
ty and expertise to SCTE and the industry 
on an ongoing basis," said SCTE Director 
of Communications Steve Townsend. "By 

honoring its innovative and dedicated vol-
unteers, the Society also encourages the 
development of tomorrow's cable telecom-
munications leaders." 
The award categories include: 

• Chapter of the Year (recognizes chapters 
that significantly exceed the Society's re-
quirements for its local affiliates) 
• Leadership Circle (honors exemplary 
volunteer leadership) 
• Towering Achievement Award—Out-
standing Educational Programming 
• Towering Achievement Award—Win-
ning Promotions/Communications 
• Towering Achievement Award—Effec-

tive Partnerships 

The deadline for nominations is Jan. 31. 
Nomination forms are available from 
SCTE Headquarters. The awards will be 
presented at Cable-Tec Expo '99, slated for 
May 25-28 in Orlando, FL. 

For more information about this awards 
program or SCTE volunteer opportunities, 
contact Steve Townsend via phone (610) 
363-6888, ext. 211; Fax (610) 363-5898; 
or e-mail stownsend@scte.org. Informa-
tion also is available on the Society's Web 
site at www.scte.org. CT 
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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 subcriber 
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 
• dbxe liscensed companding 
• Requires just 1 3/4' of rack space 

• LED metering 
• 2 year warranty 
• 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 
Boca Raton, Florida 33487 Fax: 561-998-0608 Hablamos Espanol y Falamos Portugues 
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Partying—"Cable Style" 
When we celebrated the 50th anniver-
sary of our industry, we didn't hear 
much about one of the true pioneers of 
cable in America. Jim Davidson built his 
first cable TV system in Tuckerman, AR, 
as an experiment back in October 1948. 

His first customer was Carl Toler, who 
passed away in 1963 at the age of 52. 
The coaxial cable drop was connected to 
an amplifier at the base of the Tucker-
man Theater, then to a large cherry tree 
and finally into the Toler living room. 

Louis French, Jim's first system em-
ployee, wrote to Jim years later, "We 
were not sure it would work, running it 
that distance, but as Carl said, he had 
the best TV reception and the most 
company of anyone in town." 
Growing up during the Great Depres-

sion and orphaned at the age of eight, 
Jim and his two sisters moved "from pil-
lar to post" with distant relatives and 
family friends. Self-taught and without 
any formal education, Jim was drafted 
by the government to install and super-
vise a Signal Corps department at a new 
Army air base that was under construc-
tion near Newport, AR. 

Leaving the Signal Corps, he joined 
the Navy and was assigned duties in 

show business, photography and elec-
tronics. His first cable system had only 
one channel available, WMCT in 
Memphis, TN, about 90 miles distant. 
He went on to build more than 30 sys-
tems and own more than a dozen 
companies. 
I met Jim back in the '60s when I was 

chief engineer for United Video Sys-
tems in Kansas City, MO. Back then, his 
Davco Electronics was known as the 
Supermarket for Cable TV. Not only 
would he sell you any piece of equip-
ment to build a cable system, but he 
would give you good technical informa-
tion about the equipment. If you had a 
major problem, he would likely fly his 
private plane to your cable system to 
solve the problem first-hand. 

In October, Janet (Jim's beautiful 
bride) and some of us in the industry 
decided to throw a party for Jim and 
celebrate his "rags to riches" story and 
his half-century of work at making cable 
TV what it is today. 
More than 150 people arrived at Jim 

and Janet's Cabot, AR, home to cele-
brate. In attendance were Audrey Pearcy 
(former opera singer), Tom Southwick 
(editor of Cable World magazine), 

Harold Wilson and Dwayne Millikin 
(former Davco Electronics employees), 
and Jim Keller (representing The Na-
tional Cable Center and Museum). 

To begin the party, Jim was given a 
plaque, on which was written, "50th 
Anniversary of Cable Television, Tucker-
man, Arkansas, October 1948 to 1998, 
honoring James Yates Davidson, founder 
of cable television in Arkansas, and pos-
sibly first in the world. We are proud of 
your dedication and expertise in bring-
ing cable television to Arkansas and the 
world. Your loving and devoted family, 
friends and former employees." 
Jimmy later presented plaques shaped 

like the state of Arkansas to Naomi 
Toler and Louis French. 
The author of many books on avia-

tion, weather and cable TV, Jim has 
written another book about this history 
of cable TV. His home now contains the 
James Yates Davidson Museum/ 
Archives. Jim and Janet have plans for 
their Museum/Archives to become the 
southeastern branch of The National 
Cable Television Center and Museum. 

Rex Porter 
Editor 

John Clark Named SCTE President 
Following Bill Riker's summer resignation 
from his post as president of the Society 
of Cable Telecommunications Engineers, 
the organization's board of directors 
named John Clark as the association's new 
chief executive in November. 

Clark has served the cable industry 
since 1980 and will oversee all aspects of 
the Society's Exton, PA-based operation. 

"Since joining the cable industry 19 
years ago, my passion has been to par-
ticipate in bringing the benefits of new 
technology to the consumer," Clark 
said. "The engineering and technical 
professionals of SCTE do this every day. 
I am proud to be associated with the 
members." 

Clark's background includes extensive 
experience in executive-level manage-
ment, marketing, programming, distribu-
tion, strategic planning, interactive 
services and business development. He 
most recently served as executive vice 
president for Tele-TV Media. 

Prior to this, he was managing director 
for Telecom New Zealand's First Media 
cable subsidiary, where he headed this in-
ternational telephone company's entry 
into the broadband video business. Clark 
also served as senior vice president of 
marketing and prograqming for Crown 
Media and Cencom Cable Associates. 

Reflecting on the Society's quest for a 
new leader, SCTE Chairman Hugh Mc-
Carley said: "The board and its appointed 

search committee spent months carefully 
assessing candidates for the president's po-
sition to ensure that we selected the right 
person. John's background in strategic 
planning and marketing, coupled with his 
extensive industry knowledge, provides 
the core leadership competencies SCTE 
needs in the next millennium." 

Clark has won CTAM's Case Study 
Award and TAMI award for outstanding 
contributions to the marketing organiza-
tion. He also has served as chairman of 
the CTAM National Pay-Per-View Confer-
ence. He graduated magna cum laude 
from the University of Maryland with a 
bachelor's degree in business administra-
tion. He holds a master's degree from the 
same school. CT 
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Got a problem with ingress and noise? Then run 'em down with Wavetek's new StealthTrak: It's twice as fast — giving 

you outstanding accuracy with high-speed performance. Plus, you can now track down ingress. With Wavetek's Stealth Trale, 

you'll get some new standard features, like faster spectrum displays, a built-in low-pass filter and preamp, 

an impulse noise detector and more data storage. And you'll get new, expanded digital features as well. 

You'll also like the fact it's compatible with Wavetek's 3ST and 3HRV transmitters 

so you'll save time and money down the road. Let's face it, the new StealthTrak" is 

nothing less than a high-performance machine. So call Wavetek today at 800-622-5515 or 

317-788-9351 or visit us on the Web at 8 ''d çltiSfy your need for speed. 
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DEPLOYMENTWATCH 
By the CT Editorial Staff 

®f telephony or Internet services are on the New Year's resolution list for your sys-

tem, you may find inspiration in some of the players and products we're sure to 

hear more from in 1999. 

MSOs Uncork Motorola Telephony 
Motorola recently celebrated its global 
shipment of more than 100,000 Ca-
bleComm cable telephony lines as a mile-
stone of the product's success and 
popularity. According to Motorola, accom-
panying CableComm headend installa-
tions are helping to provide services for 
more than 400,000 telephony subscribers 
worldwide. 

Convenience for the operator and the 
subscriber is one of the major advan-
tages to the product, the company said. 
CableComm allows network operators 
to provide services that enable sub-
scribers to use their conventional tele-
phones, fax machines, answering 
machines and other telecommunications 
devices. 

Motorola's cable telephony systems are 
components for local loop access via hy-
brid/fiber coax (HFC) cable networks. 
CableComm supports plain old tele-
phone service (POTS) along with other 
multimedia services over HFC networks, 
making it a versatile addition to many 
operators' networks. 
The cable access unit (CAU) subscriber 

premises equipment includes phones, fax 
machines and analog modems. The cable 
telephony system utilizes the HFC net-
work to deliver digital switch functionality 
such as dial tone and ring cadence to the 
subscriber premises equipment. Motorola's 
cable control frame (CCF) serves as the 
interface between the cable operator's 
headend and the HFC network. 

Motorola says that CableComm deploy-
ments are on the rise. Several MSOs have 
launched the systems with varying degrees 
of new service offerings in a number of 
markets. What follows is a list of domestic 
deployments: 

• Time Warner (high-speed data), 
Akron/Canton, OH 
• TCI (high-speed data and telephony), 
Arlington Heights, IL 
• MediaOne (high-speed data), Atlanta 
• Comcast (high-speed data), Baltimore 
• Time Warner (high-speed data), Elmira, 
NY 
• Time Warner (high-speed data), San 
Diego 
• Cox (high-speed data) Omaha, NE 
• Comcast (high-speed data), Sarasota, FL 

Subs Gather Under MediaOne Umbrella 
A barrage of MediaOne Express deploy-
ments coupled with incentives for sub-
scribers are propelling digital telephony 
and Internet over cable adoption. 

In areas where MediaOne services are 
available, Circuit City customers can buy 
Bay Networks' Netgear cable modems for 
$199 and a MediaOne Express installation 
kit for $49, at a $50 savings over the regular 
cost of installation. In addition, the monthly 
MediaOne Express service cost is reduced 
$10 to $29.95 for customers with Me-
dia0ne's standard cable telephony service. 
Kits include an installation appointment 
certificate, a MediaOne Express Internet ser-
vice provider (ISP) user's guide and coupons 
for MediaOne cable TV products. 

This promotion and shift of the technol-
ogy to the retail market, says MediaOne, 
are stimulating adoption in the markets 
where it's available. 
A rapid-fire succession of MediaOne 

digital telephony and MediaOne Express 
high-speed Internet access deployments 
have been heating up since the company 
announced price incentives for sub-
scribers who buy their cable modems re-
tail and opt for the company's local digital 
telephony service. The following deploy-

ments may have helped the MediaOne 
Group's third-quarter earnings jump 32% 
to $500 million and to establish Me-
diaOne as a real contender in the local 
digital telephony and ISP arenas. 
• Digital telephony and MediaOne Express 
to 43,000 subscribers in Lowell, MA 
• MediaOne Express to 21,200 subscribers 
in Revere, MA 
• MediaOne Express to 15,850 subscribers 
in Westfield, MA 
• MediaOne Express to more than 13,850 
subscribers in West Springfield, MA 
• Cablevision Lightpath has the service in 

its Long Island, NY, system. CT 

The "CT" editorial staff can be reached in Den-
ver at (303) 839-1565. 

Who's Who in Deployment 
• Cox announced successful deploy-
ment of ABL Canada's AccessEx-
press IM-42E inverse multiplexer in 
Phoenix and New Orleans. Cox is 
using it as part of the rollout of 
high-speed Internet access service. 
The IM-42E is designed to make 
high-speed Internet access more 
cost-effective, particularly in multi-
ple dwelling units (MDUs). 
• General Instrument's dense wave-
length division multiplexing 
(DWDM) deployment in OmniStar's 
Chicago and Grand Rapids, MI, sys-
tems is among the first and largest of 
its kind. This rollout is a full eight-
wavelength system. Phase 1 passes 
close to 200,000 homes in those sys-
tems. 
• Harmonic Lightwaves has begun 
shipping a new high-power optical 
amplifier that enables cable TV oper-
ators to support four times more op-
tical nodes than the lower-powered 
amplifiers typically used. This is the 
latest addition to Harmonic's 
MAXLink family of 1,550 nm trans-
mitters and amplifiers. 
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"A hundred times faster" refers to download speed 
col998 3Com Corporation. All rights reserved. 3Com, et 

U.S. Robotics 

n made to 56K analog modem speed. Current upload speed capability is lower. 
emarks and Tot al ( ontr al and More connected, are trademarks of the 3Com Corporation. 

Can you imagine an Internet 

that runs a hundred times faster? 

••••••• 

Your customers can. 

4,-

More connected.' 

It all depends on the right connection, and 3Com is leading the charge with one of the first DOCSIS-

compliant two-way systems. Combine it with U.S. Robotics cable modems, and your customers can have it all. Not just high-speed Internet 

access and a solid connection today, but advanced services such as Virtual Private Networks (VPNs) and Voice over IP (VolP) tomorrow. 

And as you add customers and services, the 3Com Total Control' Cable Modem Termination System is a powerful, scalable platform that 

grows with you. Our full range of top-to-bottom turn-key solutions makes us the right connection to help you look smart and reap profits. 

Visit www.3com.com/cablenow, or call 847-797-6000. 
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HRANAC—Notes for the Tech 
o 

By Ron Hranac 

Group Delay 

obody ever said operating a two-way cable system was easy. You've undoubtedly got 

your hands full with things such as setting levels and managing ingress. Here's another 

one for your list of stuff that can cause reverse path headaches: group delay. 

"Group delay?" you ask incredulously, "I 
don't have group delay in my system. Err, 
what is it anyway?" Well, I'm glad you 
have an inquiring mind. 

According to the IEEE (Institute of 
Electrical and Electronics Engineers) Stan-
dard Dictionary of Electrical and Electronics 
Terms, group delay is: "the derivative of 
radian phase with respect to radian fre-
quency. It is equal to the phase delay for 
an ideal nondispersive delay device, but 
may differ greatly in actual devices where 
there is a ripple in the phase vs. frequency 
characteristic." 
"Now I know 1 don't have any," you 

continue. "Radian phase and radian 
frequency? Never been a problem 
where I work." Hmmm, I thought you 
might say something like that. I sus-
pect your system does have group 
delay, and I'll wager a fresh cup of 
Starbucks that you've seen it and 
maybe even measured it, at least in 
your downstream plant. More on this 
in a moment. 

Whatitis 
About that IEEE group delay defini-

tion: It's clearly not all that clear, so 
let's see if there is a more down-to-
earth way to sort it out. I found a pret-
ty good explanation in Roger L. 
Freeman's Telecommunication Transmis-
sion Handbook, 2nd Edition, 1981. (By 
the way, Freeman's book is now up to 
the fourth edition.) I've paraphrased 
some of his explanation and adapted it 
to fit our world of cable TV. Even 
though I'm emphasizing the reverse 
path, these concepts also apply to the 
forward path. 

Think about your system's upstream 
spectrum. It starts at 5 MHz and stops 
around 40 MHz. That 35 MHz band-
width can be thought of as a bandpass 
filter of sorts, at least from the perspec-
tive of a signal traveling from a sub-
scriber's cable modem back to the 
headend. 

- -..m.1,1•1111•11, 

"Your next question 
might be along the 
lines of, 'What the 
heck does all of this 
have to do with 

causing reverse path 
headaches?'" 

Whether you're looking at the reverse 
spectrum of a single amplifier or the 
entire network, a signal within that 35 
MHz bandwidth will take a finite 
amount of time to go from point A to 
point B because of the velocity of prop-
agation through the amplifier, the ca-
bles and all the other parts that make 
up the system. 
The velocity of propagation within a 

bandpass filter—in this case, the 5 MHz 
to 40 MHz reverse path—is not uniform 
across the spectrum. Velocity of propa-
gation usually is a bit higher at the cen-
ter of the passband than it is at the 
band edges. 

Delay's many forms 
A signal takes a finite amount ol time 

to pass through a circuit, an amplifier or 
the entire system. This is known as 
propagation delay or transit delay, or 
just plain delay. Signal delay also can be 
thought of as the slope of a phase vs. 
frequency curve. Absolute delay is the 
delay that occurs at some reference fre-
quency. 

Here's where things start to get a little 
messy. If the propagation time through 
that circuit, amplifier or system is not the 
same for all frequencies within a given 
bandwidth—say, our 5 MHz to 40 MHz 
reverse path—we have the equivalent of 
phase shift. 

If the phase shift changes uniformly 
with frequency, no problem. But if the 
phase shift does not change uniformly 
with frequency—that is, if the phase-fre-
quency relationship is nonlinear—signals 
at the affected frequencies will be distort-
ed. The result is called delay distortion or 
phase distortion and is expressed in units 
of time, typically nanoseconds, relative to 
a reference frequency. 

Phase distortion commonly is mea-
sured by a parameter known as envelope 
delay distortion, which is the derivative 
of the phase shift with respect to fre-
quency. Envelope delay distortion ex-
presses the instantaneous slope of the 
phase shift characteristic and is the dif-
ference between the envelope delay at 
one frequency and the envelope delay at 
another frequency. 

Envelope delay distortion often is 
called group delay distortion. Another 
way to think of group delay is the rate of 
change in the slope of the phase vs. fre-
quency curve. 

If a circuit, amplifier or system has 
zero group delay distortion, that means 
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The Hukk CR1200 QAM Monitor 
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 
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Cable AML 

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 

•  Cable AML, the world lead ,er 
in broadband microwave. 

the phase-frequency characteristic is lin-
ear, and all frequencies within a certain 
bandwidth are transmitted through the 
circuit, amplifier or system in the same 
amount of time. 

Is this beginning to sound familiar? A 
little earlier I said that you've probably 
seen group delay and maybe even mea-
sured it, at least in your downstream 
plant. It's called chrominance-to-lumi-
nance (C-L) delay inequality, which is a 
type of group delay. When you measure 
this, you are measuring the time differ-
ence between the luminance and chromi-

nance portions of a video signal. 
If C-L delay exists, either the luminance 

or chrominance will arrive at the receiving 
end before the other one does. In extreme 
cases, the result is visible as the so-called 
"funny paper" effect, where the color 
(chrominance) in a TV picture is offset from 
the outline of the image (the luminance). 

What does it all mean? 
Where am I going with all of this? 

Think back to the earlier statement about 
the equivalent of phase shift happening 
when propagation time through a circuit, 
amplifier or system is not the same for all 
frequencies within a given bandwidth. 

In general, if the frequency response is 
not flat within that bandwidth—because 
of any number of causes, including mis-
matches and reflections—the propagation 
delay will not be constant, and a phase 
shift will occur at some frequencies. The 
result is group delay distortion. 

Your next question might be along the 
lines of, "What the heck does all of this 
have to do with causing reverse path 
headaches?" Plenty. The integrity of data 
can be affected by group delay. 

If group delay exceeds a certain 
amount, data transmission and bit error 
rate (BER) will be affected. For instance, 
most cable modem manufacturers recom-
mend that reverse path group delay within 
the signal passband not exceed a certain 
value from the subscriber's premises to the 
headend. 
Once group delay falls below that 

threshold, the cable modem manufacturer 
will no longer guarantee BER performance 
as it relates to group delay. Typical maxi-
mum allowable group delay figures are in 
the 70-nanosecond to 200-nanosecond 
range, depending on the modem manufac-

turer, modulation scheme, symbol rate 
and bandwidth. In general, delay distor-
tion should be significantly less than the 
period of one bit or symbol. 

Eradicate delay in the return 
OK, group delay can be bad. How is it 

measured? One way is to use a vector net-
work analyzer, which essentially is a very 
sophisticated and very expensive bench 
sweep. Unfortunately, the test leads would 

have to be pretty long to be able to con-
nect one end in the subscriber's home and 
the other in the headend. 

Another way uses a frequency-modulat-
ed signal that is swept through the fre-
quency range of interest. A companion 
receiver recovers the frequency modula-
tion and determines phase variation as the 
input signal is swept. 

While the latter technique is more prac-
tical than the former, there is a more effi-
cient method for cable TV systems. Just 
over a year ago, I wrote about a rather 
unique way to test the reverse path. Holtz-
man, Inc.'s Tom Williams has developed a 
reverse path measurement technique 
called burst-mode data capture. It allows 
one to test the shielding integrity of coaxi-

al cable, as well as measure upstream fre-
quency response, phase response and 
group delay. Check the December 1997 
issue of Communications Technology for 
details on how this technology works, or 
give Tom a call at (303) 444-6140. 
Now for the last question: How can up-

stream group delay problems be prevent-
ed? Easy! Keep the frequency response as 
flat as possible. This means you need to 
sweep the reverse path. Note the word 
"sweep." Alignment with multiple carriers 
isn't good enough because you can't see 
what's happening to the frequency re-
sponse in between the carriers. 

If you want to be serious about reliable 
data performance, then you need to ex-
pand your system maintenance efforts to 

include sweeping the reverse. Do this, and 
you'll have one less two-way headache to 
deal with. 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" magazine. He can be reached via e-mail 
at rhranac@aol.com. 
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HIGH PERFORMANCE 

DRI-FLEX CABLE 

FROM PIRELLI. 

How are you going to use the time you 

save when prepping Dri-Flex ... loose tube 

cable? Dri-Flex- cable from Pirelli is simply 

easier and faster to use. With flexible buffer 

tubes and KleenCorr or MarineCorr 

dry water-blocking technology, you won't 

have to deal with stiff tubes or gel on your 

hands. In fact, the only thing you'll have 

on your hands is more time. If you want 

to work more rapidly, demand Dri-Flex-

cable from the supplier known for high 

performance—Pirelli. 
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built-in part of a network interface unit 
(NIU). Motorola's product, according to 
Marketing Director Gary Grainger, could 
support circuit-switched data bandwidth 
on demand, with up to eight 64-kbps slots 
at the network interface, but has not yet 
been activated as an offering. 
When operators consider these data 

access products, the services the opera-
tor offers are positioned as part of a 
portfolio that focuses on data rather 
than voice. As Craft states about his Ex-
press/path feature, "(It) is viewed as a 
tiered data service that is complemen-
tary to a dedicated cable modem ser-
vice." This is true, but such a service 
also starts to bring the bandwidth need-
ed for IP telephony one step closer to 
the subscriber's phone. 

Circuit-switched or bust 
IP network side gateways are another 

example of a migration building on cir-
cuit-switched technology. November's 
Anis announcement was typical. The Cor-
nerstone IP Access Gateway product will 

take traffic from the Cornerstone HDT 
and translate it to an IP protocol for trans-
port to the IP backbone 

"The other part of the 
truth, however, is that 
the long run is longer 
than the competitive 
local access market, 

and most cable 
operators are willing 

to wait." 
Once again, note that IP network access 

builds upon a circuit switched access 
product, the HDT. The strategy for the op-
erator is a graceful migration from the 
public switched telephone network 

SIMPLY THE BEST 
MULTI. 

FEED 

SYSTEMS 

• ¡lieSATELLITE 
t , Superior 

Satellite 
Engineers, Inc. 
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(PSTN) onto an IP backbone. Line cards 
at the network interface can be replaced 
and lines provisioned for IP telephony ac-
cess as it makes sense to do so, and not 
necessarily all at once. 

It is interesting to note how Arris po-
sitioned the availability of its an-
nounced product. The press release 
states: "Scheduled availability of the 
Cornerstone IP Access Gateway is 
aligned with the emerging PacketCable 
standards and the development of other 
standards-compliant, end-to-end IP net-
work components." 
You can interpret this in your own way, 

but my take is that it reinforces the view 
that IP telephony access without a sup-
porting managed network infrastructure is 
not a viable option. 
As a final example of evolution in-

stead of revolution, consider how even 
the PSTN side of the telephony switch 
is beginning to use IP technology. 
Gateways to IP networks are being in-
stalled on the network side of service 
provider telephony switches. These 
gateways are not to the public Internet, 
however. They tie to private, managed 
IP networks, and all the end user needs 
to know to use them are the dialup ac-
cess codes. 

So, in the long run, it is true that IP 
technology will dominate the telephony 
market, both for access and network 
applications. The other part of the 
truth, however, is that the long run is 
longer than the competitive local access 
market, and most cable operators are 
willing to wait. 

Perhaps Ken Craft sums it up best: 
"Most MSOs that plan to deploy telepho-
ny are now comfortable with HFC 
switched-circuit technology and better 
understand the costs and how to deploy 
this service. On the other hand, IP tele-
phony solutions, quality of service 
(QoS), reliability and costs are still in the 
very early stages of this new technology, 
and it's premature for any mass roll-out 
or deployment." CT 

Justin J. Junkus is president of Knowl-
edgeLink Inc., a consulting and training firm 
specializing in the cable telecommunications 
industry. To discuss this topic further, or to 
find out more about KnowledgeLink, he can 
be e-mailed at jjunkus@aol.com. 
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FROM THE SCTE 

By David Devereaux-Weber 

Fiber: Does Glass Flow? 
Odd Theories and Similar Such 

his month's selections from the SCIE-List are all about fiber-optic cable. As usual, there 

were hundreds of messages this past month. These are ¡ust a select few, and even they 

have been edited to fit the available space. I offer my sincere apologies to everyone whose mes-

sages I could not include. 

From: Leo Boivin 
Date: Monday, Oct. 26, 1998 
Subject: Definition needed 

...has anyone been able to define the 
useful life of a fiber cable? Did you use av-
erage loss in dB/km? 

From: Ron Hranac 
Date: Tuesday, Oct. 27, 1998 
Subject: Re: Definition needed 

I'm not aware of any limitation on the 
useful life of a fiber cable. Assuming it is 
properly installed and maintained, a 
fiber cable should outlast the people 
who put it in. 

I'm not sure if you're trying to relate 
fiber loss to the fiber cable's life. (The 
two really aren't related.) Fiber loss has 
to do with the attenuation of optical 
signals passing through the fiber. Fiber 

manufactured more recently will tend 
to have somewhat lower attenuation 
figures because of manufacturing im-
provements. 

For instance, these days it's not unusual 

to see contemporary 1,310 nm fiber atten-
uation for single-mode fiber in the 0.35 
dB/km range, compared to 0.4 d13/km (or 
more) just a few years ago. 
When engineering fiber links, some 

will use an average figure that includes 
all anticipated splice and connector at-
tenuation, plus overhead for future 

splice and connector attenuation that 
may be necessary as a result of repairs 
and/or system growth. Others will use 

a published or measured fiber attenua-
tion specification and add published 
(or measured) splice and connector at-
tenuation figures separately to define a 
link budget. 

From: Douglas A. MacLeod 
Date: Tuesday, Oct. 27, 1998 
Subject: RE: Definition needed 

Although I hate to disagree with Ron, 
fiber actually does have a finite life. Over 
time, glass will settle under the force of 
gravity. While this usually is not signifi-
cant, in fiber-optic cables it will limit the 
useful life (at least so the scientists ex-
pect) to around 20 years. 

After that point, the settling will start 
to impact the properties of the fiber. 
Our fiber experts here tell me that the 

phone industry is starting to see this 
problem on some of the oldest fiber in 
their networks, and replacements are 
starting to be planned. So, who are our 
fiber experts out there? Steve Wol-
szczak? Jim Hayes? Any additional 
comments? 

From: Bill Arnold 

Date: Wednesday, Oct. 28, 1998 
Subject: RE: Definition needed 

It sounds a bit crazy, but glass set-

tling is a fact that can be seen in win-
dow panes. I have seen this effect 
demonstrated in the replacement of 
window panes in a house that is, say, 

50 years old. In that period of time, 

there is a measurable difference in the 
thickness at the bottom vs. the top of 
the pane. 

From: Ron Hranac 
Date: Wednesday, Oct. 28, 1998 
Subject: Flowing glass and the life of fiber 
(was "Definition needed") 
When I was in junior high school, I re-

member a science teacher explaining how 
solid window glass really was a "liquid" 
and flowed over time because of the ef-
fects of gravity. The proof, he said, was 
that older glass windows are thicker at the 
bottom than at the top. 
As was mentioned by another List 

user, this is a myth and has no basis 
in fact. 

Early window glass manufacturing 
techniques resulted in uneven surfaces 
and varying pane thickness. In some 
cases, a thicker portion wound up 
at the bottom, and in other cases at 
the top. 
Not one to be content with this, I con-

tacted Corning Inc., one of the major 
optical fiber manufacturers, as well as 
Siecor, a major fiber-optic cable manu-
facturer. I also have a call in to a fiber 
expert at Lucent. 

According to both Siecor and Corning 
(this question went all the way to Corn-
ing's senior scientists), optical fiber does 

Get on the list 
To subscribe to the List, send the 
message: subscribe scte-list your 
naine 

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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not "flow" (deform) over long periods of 
time from the effects of gravity Uncabled 
optical fiber has a useful life expectancy of 
at least 40 years. 

Fiber's life expectancy can be reduced 
by potential damage during the fiber ca-
bling process, which may—depending 
on the circumstances, the cabling manu-
facturer, the process and packaging 
technique—reduce the useful life of the 
fiber in the cable somewhat, but it still 
should easily exceed 20 years. Not in-
cluding "backhoe fade," environmental 
factors and poor-quality installations are 
the major factors that will affect the life 
of cabled fiber. 

"Not including 
'backhoe fade,' 

environmental factors 
and poor-quality 

installations are the 
mapor factors that will 

affect the life of 
cabled fiber." 

I have requested some of Corning's in-
ternal engineering documents plus a 
trade publication article dealing with op-
tical fiber life expectancy. After the mate-
rial shows up and I have a chance to 
digest it, I'll pass along any pertinent 
comments to the List. 
Bottom line—at least at this point— 

remains that properly installed and 
maintained fiber cable (assuming no 
manufacturing defects, of course) should 
outlast the people who installed it. 

From: Jim Hayes 
Date: Friday, Oct. 30, 1998 
Subject: Glass Legends 
The topic of glass being a supervis-

cous liquid that flows over time seems 
to crop up regularly when fiber optics 
are discussed. I've heard it many times 
in the 20 years I've been in fiber optics. 

Glass is indeed an amorphous sub-

stance (non-crystalline), but I think 
you'll find most of the commonly heard 
stuff on this subject are old wives tales. 
The evidence usually presented is 

that old glass is wavy and irregular be-
cause it has flowed. In fact, the uneven-
ness is an effect of how it was made. 
Until the Pilkington process was in-
vented in the middle of the last century, 
window glass was all uneven. By pour-
ing molten glass on top of molten metal 
(tin, usually), then cooling it enough to 
be taken off, a perfectly smooth, flat 
surface was obtained. 

Glass, like other amorphous sub-
stances, may anneal over time. Reports 
of fiber actually having lower loss over 
time could be attributed to the anneal-
ing of stresses in the fiber from pulling, 
but I've never seen any definitive infor-
mation related to this. 
I suspect it's really an anomaly caused 

by test equipment. Bellcore published 
data almost 15 years ago that showed the 
loss in fibers could change by 0.05 
dB/km for only a source change of less 
than 30 nm (1290-1320), well within 
the range of variations seen in typical 
laser transmitters. Figure what happens 
in 10 km or 100 km! 

Thus, measurements have an uncertain-
ty that also could be used (erroneously) as 
evidence that the fiber loss has changed. 
I'll try to contact some of my glass manu-
facturing friends to see what they say, and 
if anyone has any documented evidence, 
please let me know. 

From: Ron Hranac 
Date: Monday, Nov. 2, 1998 
Subject: "Flowing" glass and fiber life 
OK, gang, I just got off the phone 

with Lucent's James Refi (former AT&T 
Bell Labs guy, and one of the fiber in-
dustry's top dogs). 
He concurs with what scientists 

at Corning had to say about the ques-
tion of gravity deforming optical fiber 
over time due to the glass supposedly 
flowing. 
Bottom line: Bunk! This simply does 

not happen. This myth has its roots in 
the false belief that glass windows in 
old buildings had "flowed" over time 
because of gravity. 
The supposed evidence was that 

some very old glass windows had been 
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found to be thicker at the bottom than 
at the top. The real reasons for this 
were: 1) In early times, glass manufac-
turing techniques created uneven sur-
faces and varying thicknesses in the 
glass panes, and 2) the thicker end of 
the window often was installed at the 
bottom. 

Corning faxed me a copy of an article 
that appeared in their publication "Guide-
lines" that indicates the projected life of 
fiber is in excess of 40 years. 

Here's the quote: "Harsh environ-
ments begin to take their toll the mo-
ment system components are deployed. 
Severe weather, moisture ingress, corro-
sion and fatigue are all known to dam-
age communication infrastructure. 

"Given these factors, the typical us-
able life of most copper systems has 
been shown to be 15 to 20 years. Con-
versely, optical fiber's immunity to ad-
verse conditions makes it possible to 
project its useful life out to 40 years or 
more. The oldest fiber systems in opera-
tion now are more than 20 years old 
and continue to meet installation per-
formance requirements." 
As I mentioned in a previous post on 

this thread, Corning stated that certain 
manufacturing-related cabling problems 
can reduce the useful life of cabled 
fiber. 

Lucent's Refi pointed out one other 
possibility. In some very early optical 
fiber designs, the coating material was 
not well-stabilized and could separate 
from the glass (primarily near the fiber 
ends), aggravating microbend-induced 
losses. 

Other than those two potential manu-
facturing-related problems, quality of 
installation and maintenance plus envi-
ronmental factors are the main contrib-
utors to reduced fiber life—outside of 
backhoe fade, of course. 

Based on what I've been told by 
Corning and AT&T/Lucent, we certain-
ly can forget about "gravity-induced 
glass flow" as a problem. It's not, and 
there is no evidence to support it. ( T 

David Devereaux-Weber is a network engi-
neer at the University of Wisconsin-Madison. 
He is a senior member of the SCTE, and he 
can be reached via e-mail at djdevere@fac-
staff wisc.edu. 
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many ways to membership societies 
such as the SCTE. 

I, too, work a great number of hours 
and find it difficult to find time to volun-
teer. 1 must say, however, that 1 am much 
happier in my life if I make the time to 
become involved as a volunteer for my 
church, Boy Scouts, Habitat for Humanity 
or other organizations. You would think 
that the added commitments would add 
stress to my life, but indeed, stress is re-
duced through volunteer participation. I 
still even find time to be a couch potato 
occasionally. 

"Many of the 
programs that have 

enticed people to ¡oin 
SCTE have been 

created or completed 
by volunteers." 

Get involved 
SCTE needs your volunteer help. It is 

easy to be critical or to withhold your 
participation when you feel an organiza-
tion isn't meeting your needs or provid-
ing the services you desire. It is much 
harder to look inward at ourselves to 
find the time and commitment needed 
to be part of the solution to influence 
the changes we desire. 
We have openings on committees to 

help with training programs, certification 
programs, standards development com-
mittees, chapter committees and subcom-
mittees and so forth. Contact a member of 
your local chapter board or your SCTE re-
gional director. Get involved as a volun-
teer. You will find significant rewards in 
being an active participant in helping to 
fulfill the mission of the Society. "The dif-
ference is membership." CT 

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be e-mailed at 
ababcock@scte.mg. 
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Cable System. 
Prepare for it with a Y2K Contingency Plan 

By the CT Editorial Staff 

t may be impossible to totally squash the Year 2000 bug, but with careful planning, 

cable engineers and technicians are working together to contain the technical pest as 

executives work with counsel to stamp out the legal one. 

Legal concerns and changes in Securitic,, 
Exchange Commission rules requiring 
publicly held companies to disclose their 
Year 2000 plans, associated costs and sta-
tus have changed the ways businesses 
communicate about compliance. Major 
vendors and MSOs are unable to speak as 
freely as some would like about how 
they're handling Y2K. If they're too opti-
mistic, they may be exposing themselves 
to litigation. Pessimism could alienate 
shareholders. Since there's no way to 

know for certain what the future has in 
store, discussion of Y2K compliance can 
often take an ambiguous tone. 

"I'm sorry, but Time Warner reports on 
Y2K issues in a formal way at the corpo-
rate level only," says Time Warner Cable's 
Chief Technical Officer Jim Chiddix. All 
he felt comfortable revealing regarding the 
MSO's plan is contained in the company's 
quarterly report. 

Legal issues aside, there are substantial 
technical challenges facing the cable in-

dustry. Equipment snafus likely will affect 
many operations. While lawyers and exec-
utives hash it all out in the boardrooms, 
system engineers and technicians are out 
there trying to beat the clock and prepare 
their systems for the unknown. 

Identify the enemy 
"There are many vague generalities 

about Y2K for several reasons, says Dave 
Devereaux-Weber, network engineer at 
the University of Wisconsin at Madison. 
"There is no real way to do a 'production' 
(as opposed to lab) test with all the 
equipment that needs to interact. There is 
also a fear of litigation. This appears to be 
a big opportunity for the legal profession. 
This problem crosses boundaries among 
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specialties, like financial programmers, 
systems programmers, networks, hard-
ware and software issues and legacy 
equipment." Devereaux-Weber says the 
latter can define equipment from some-
where between 1970 and 1998. 

"Virtually nothing is insulated," says 
Prime Cable's Senior Vice President of Sci-
ence and Technology Dan Pike. "Trying to 

Introducing 
Imedia 
CherryPicker 

force knowledge where there can be no 
certain knowledge is futile." 

Because Y2K affects virtually every in-
dustry and so many types of operations 
are interdependent, the stealth Y2K bug 
can even creep through the cracks of a 
well-prepared system. 

"Industries affected include manufac-
turing, shipping, service, telecommuni-
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cations, power generation and so on. 
Our technological sophistication ordi-
narily requires narrow, deep specializa-
tion, but the Y2K problem is a 'systems' 
type area that requires broad analysis," 
Devereaux-Weber says. "It is likely that 
all major cable systems and other com-
munication and financial services com-
panies will have addressed most Y2K 
problems. The problems that could 
occur will be those existing on the 
boundaries between systems." )10-

BaTIOM 
'LINE -0 

Is Your System Y2K Ready? 

Contingency planning is key to prepar-
ing your system for the Year 2000 ac-
cording to the Colorado-based 
CableLabs Y2K Working Group. The 
group's chairman and leader of Jones In-
tercable's Y2K program, Patrick Ver-
tovek, and member Doug Semon agree 
that planning is among the best means 
of protection. This checklist, compiled 
by Dave Devereaux-Weber, raises the 
kinds of issues that need to be addressed 
before the Y2K clock rolls over. This list 
is not comprehensive, but a good start-
ing point for a Y2K brainstorm: 
• Have a total system inventory on hand. 
• Have a way to get into your buildings 

if electronic systems fail. 
• Have a plan for power generation in 
case of power outages. 
• Have a contingency personnel plan 
in case there are problems with pub-
lic transportation or New Year's Eve 
celebrators. 
• Have a contingency communications 
plan (wireline telephone, cellular or 
PCS telephone, paging, two-wa)' 
radio). Can you contact your em-
ployees? Can your customers con-
tact you? 
• Have a contingency plan for vehicle 
fuel and standby generators, in case 
your primary provider is down. 
• Have a financial contingency plan. 
Can you pay staff and procure crucial 
supplies? 
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"It's like preparing for a natural disaster," says Pike. "You have 
to think it through. It's a special subset of the plan for dealing 
with a flood or a hurricane. Make it a priority to protect revenue-
critical stuff first, and work your way down the list." 

In the final analysis, Devereaux-Weber says, it is important for 
system operators to understand systems that are under their di-
rect control, determine the times and dates where problems 
could occur, and plan for contingencies in critical systems dur-
ing those times. Important Y2K-related dates to remember in-
clude the evening of Dec. 31, 1999, to Jan. 1, 2000, and Feb. 28, 
2000, to Feb. 29, 2000. 

"A cable system is the sum of its parts, and any weak link can 
bring it down or seriously compromise the efficiency of the opera-
tion," says Steve Allen of Jerry Conn Associates. "CableLabs is 
working to identify the Y2K problems inherent in the cable infra-
structure, such as billing systems, headends and commercial inser-
tion. I hope they look farther. At my phone company, we were 
requiring all of our vendors of products and services to certify 
their products and their companies as compliant." 

Compliance issues 
A representative from one major vendor says that legal concerns 

are too binding for anyone from the company to speak to the 
press about Y2K compliance, but the company is approaching its 
customers individually to resolve compliance issues. 

Defining what is "Y2K ready" also has posed a pervasive legal 
issue for many types of equipment vendors and customers. New 
York state defines it as follows: "We define ̀ Y2K ready' as being 
able to continue to operate without service disruptions after a crit-
ical date has been passed. There is potential that systems or de-
vices may not report the data properly, but if a device still 
operates, it is considered Y2K ready. If it also reports properly, it is 
considered Y2K compliant." 

Who's most vulnerable? 
"I am concerned for the small systems. There has been so little 

press at the street level that I am afraid the guys on the street don't 
know how much they can be affected," Allen says. 

Allen posed the question to cable engineer Poge Smit in an e-
mail. "In my opinion, the smaller the operator, the smaller the po-
tential for Y2K problems—at least in the areas directly under the 
control of one's understanding of and capability to prepare for the 
worst," Smit explains. 
"My particular situation doesn't seem all that complicated to 

consider. Our billing system is in-house and vulnerable. The entire 
system is 6 years old and in need of a total upgrade, anyway. Com-
pliance was a pretty easy sell to the bean counters when we threw 
the Y2K scare into them," Smit says. Still, he has more to contend 
with in preparing for Y2K. 

"Regarding the power grid effects: 99.9% of my plant is pow-
ered by our municipal generating facility," adds Smit. "I just fin-
ished discussing the potential for disaster with the director of 
technical services there. His department has thoroughly researched 
the issue as it relates to the local generation and distribution infra-
structure. He states without hesitation that our community will 
have plenty of juice." 
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shielding, attenuation, and struc-
ture return loss plus cable life is 
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Key PENTABOND Benefit 
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Find Out More! 

The innovative forces of Corning, 
Inc., and Elite Technology have 
combined to create Omega One 
Communications, the manufactur-
er of PENTABOND. Call us today 
to find out why PENTABOND has 
changed Drop Cable forever! 

Omega One Communications, LLC 

144 McQueen Boulevard 

Summerville, SC 29483 

Tel: 888-875-1144 
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Smit points out that in a worst-case sce-
nario, a major disruption of natural gas 
distribution could force power generation 
equipment to run on diesel fuel. Without 
proper contingency planning, a disruption 
in conventional communications could in-
terfere with dispatching area fuel trucks. 
These are potential outside hazards to 
which his system may be vulnerable, but 
over which he has no control. 

"Trying to force 
knowledge where 
there can be no 

certain knowledge 
is futile." 

"So, see? I don't have anything to worry 
about," Smit says. His headend accounts for 
that other 0.1% of his plant. "It's out in rural 
co-op territory, which is actually an exten-
sion of the Ohio Edison system with a nice 
design. Actually, our municipal generation 
can produce power for six days with diesel 
reserves, and my headend can function for 
five days on our LP reserves. If it gets any 
worse than that, we're in big trouble, and 
my concerns will certainly not be cable TV, 
but rather basic survival for my family I for 
one, don't think it'll get that bad." 

Reporting from the other side of the 
cable industry coin is a headend techni-
cian and engineer for a larger TCI system 
who is planning for Y2K on a different 
scale. "For the past year we have replaced 
or plan to replace every piece of test 

equipment, including personal computers, 
software, remote timers, sweep systems 

and so on that were not Y2K. Our regional 
engineers asked for a survey of all equip-
ment and verification of Y2K compliance 
last year, so it would seem that we have 
something of a jump on it. However, I 
know we haven't thought of everything. I 
am especially concerned with what we 
cannot see and what is not at first obvi-
ous. I am referring to embedded chips in 
devices that I am sure are being over-
looked. It is amazing how virtually every-
thing is related to timing, isn't it?" CT 
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Video-on-Demand Network Infrastructures 

C 

HOA t :Igo! 
By Yvette M. Gordon 

able plants have been upgraded to support digital broadcast. Digital set-tops are being 

installed, and now we look toward layering interactive services. The logical first service, 

which is coveted as the new revenue generator for the cable industry, is video-on-demand (VOD). 

The cable industry's year of awareness and 
preparation for VOD was 1998. Techno-
logical advancements enabled vendors to 

reduce equipment costs enough to help 
make the service a reality. Meanwhile, the 
industry at large became familiar with the 

technological requirements. Now both 
sides are looking forward to deploying the 
killer competitive application. 

More than video servers 
Generally, VOD is seen as simply in-

stalling video servers. This is far from the 
truth. Although video and audio Moving 

Pictures Experts Group (MPEG)-encoded 
files reside on video servers, the control 

and management of these files, as well as 
network integration, are critical to the 
success of VOD. A complete VOD instal-

lation will account for total system au-

tomation to ensure that the operational 
costs won't undermine the business 
model. When analyzing VOD platforms, 
it's critical to ensure all of the pieces are 

planned for because many solutions re-

quire an operator to obtain these compo-
nents from various vendors. So, what are 
these components? 

First, there is the video server. A video 
server will store many gigabytes (1 billion 

or 1,000 megabytes) or terabytes (1,000 

gigabytes) of MPEG content and stream 

or output upon request. 
In cable broadband architectures there are 

two standard output types for video servers: 

digital video broadcast/asynchronous serial 

interface (DVB/ASI) and asynchronous 
transfer mode/optical carrier 3 (ATM/OC3). 

The number of video servers depends 

on the number of titles to be stored and 
the number of streams to be played simul-
taneously. The goal is to keep server costs 

at a minimum and, therefore, multiplex as 

many streams as possible together into one 

6 MHz channel or onto one fiber for hub 
transport. Some servers perform this mul-
tiplexing function on their own, eliminat-
ing the cost of an external multiplexer. 
Another VOD component is the quad-

rature amplitude modulation (QAM) 

modulator. For each multiplexed 27 

Mbps or 38 Mbps channel, one 64-QAM 
or 256-QAM is required for modulating 

content onto a 6 MHz channel. 
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The next VOD component is the set-top 
application, a software program down-
loaded in-band to a set-top for browsing 
through the selection of VOD titles. Some 
VOD set-top applications also are integrat-
ed into a program guide application al-
ready resident in the set-top. The set-top 
software allows the customer to browse 
through and select titles. The content in-
lonnation and graphics are communicated 
to the set-top either in-band or out-of-band 
(00B). Since this information is common 
to most set-tops, it typically is broadcast to 
minimize necessary bandwidth. 
Movie selections and pause, resume, 

last-forward or fast-reverse requests are 
communicated in real time through the 
reverse path to another software applica-
tion at the headend. These typically are 
called the VOD client and server applica-
tions. The selection of the client applica-
tion is critical to ensuring the look and 

feel fits what is desired for the area. 
Operators may choose to deliver VOD 

consistent with the program guide or de-
liver a unique interactive, graphically en-
hanced experience. Regardless, it is 
important to keep in mind that the user 
interface is separate of the video server. 

To integrate VOD with the digital net-
work requires interconnect software be-
tween the headend application and the 
digital bandwidth and encryption server. 

Most digital networks include one or 
more headend computers, which manage 
the digital bandwidth, broadcast sched-
ules/billing and digital encryption control. 
Since bandwidth control and encryption 
also are required for VOD, it's critical for 
interactive sessions to employ the same 
method used for broadcast video. In some 
cases, the server-side application commu-
nicates directly with the encryption serv-
er, but for a truly scalable system, this is 

likely to be a separate software and hard-
ware component. 
Some VOD systems also include flexi-

ble streaming software as opposed to stan-
dard server application programming 
interfaces (APIs), allowing streams to be 
controlled by multiple applications in a 
standard fashion. The streaming software 
also addresses fault resilience of streams 
on a software level (re-routing to different 
QAMs in the event of failure). 
Network management is not to be un-

derrated. As technologies advance, having 
a complete network management system 
is critical. For VOD, it's necessary to ac-
count for hardware and software traps, in-
cluding ran-time diagnostics. 
With the logical components of a VOD 

system defined, we now look at content 
management—the software component 
that makes VOD a reality. VOD mandates 
having video files moving onto and off of 
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Figure 1: Video-on-demand (VOD) components 
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servers. If servers reside at hubs, files have 
to be copied to server complexes all over 
the city Performing this manually would 
introduce extraneous staffing costs and the 
possibility of frequent errors. 
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In addition to managing video content, 
there is the management of the pricing, 
movie information or metadata (story de-
scription, stars, director and so on), and 
subscriber management. One reason VOD 

is perceived to be difficult is that until re-
cently no complete and automated con-
tent management systems existed. 
A good content management system that 

is tied closely to a server solution can reduce 
operational cost as well as minimize hard-
ware cost by optimizing storage and more. 

In addition to its primary task, a good 
content management system also will 
propagate content to servers automatical-
ly, making actions such as loading, mov-
ing, copying and deleting content files 
hands-off procedures. 

Digital network integration 
Figure 1 depicts the components de-

scribed as mandatory for a complete VOD 
system. (It assumes that a digital network 
architecture is in place and that VOD will 
tie into this delivery system.) Depending 
on which digital set-top box has been se-
lected, the headend architecture can 
change significantly. Some digital head-
end equipment includes separate encryp-
tion and control servers specific to VOD, 
whereas others may integrate directly 
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Our primary goal in choosing an EAS system 
was to minimize the impact on the viewer. 
FrontLine's system met our high standards for 
signal quality while offering a non--disruptive 
text crawl solution. As a bonus, we can use it 
for other applications, such as logo insertion 
and ancillary switching. With that kind of 
performance and flexibility, we were pleased 
with its competitive pricing. 

Tom Jokerst 
Senior Vice President - Engineering 

Charter Communications 
St. Louis, MO 

"We've actually been using FrontLine 
equipment for local emergency messaging 
and headend switching since 1993! It's done 
the job effectively, reliably, and provided 
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 simpli-
fied 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 

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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Frontline, one stop shopping, one call service. 

Call now for a free EAS consultation. 

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

wmv.frontlinecom.com • www.vela.com • info@frontlinecom.com 
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with the same servers that control broad-
cast bandwidth and encryption. 
A generic network architecture for an 

integrated VOD headend is depicted in 
Figure 2 (on page 50). Green components 
represent existing analog broadcast equip-
ment, blue components are existing 
digital broadcast equipment, and red 
components are VOD-specific. 

Although the concept of every poten-
tial VOD subscriber owning his/her own 
digital channel may seem overwhelming, 
the amount of bandwidth required for a 
VOD network is quite reasonable. 

Factors for calculating channels re-
quired depend on the number of nodes 
used for combining, size of nodes, encod-
ing rate, VOD penetration rate, simulta-
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neous streams and QAM modulation. 
As an example, assume that combining 

takes place for four 500-home nodes and 
the VOD penetration rate is 15% of 
homes passed. Movies are assumed to be 
encoded at 3 Mbps each. From the many 
early VOD trials, we have learned that we 
can support our VOD subscribers by 
building to 10% simultaneous usage, 
meaning one stream or bandwidth avail-
ability can support 10 VOD subscribers. 

So, four 500-home nodes equals 2,000 
homes passed. At 15% penetration, we 
have 300 VOD homes or 30 VOD streams 
required. Assuming 3 Mbps encoding, 
this equals 90 Mbps that are required. 

If we use 256-QAM (at 38 Mbps per 6 
MHz channel), our system would require 
just over two 6 MHz channels. Since 
some broadcast bandwidth is required for 
data and navigation graphics, we can 

BOTTON LINE 

Are You Prepared for VOD? 

',everal video server providers are 
building various levels of fault-resilient 
servers, a critical component to video-
on-demand (VOD). Some video server 
vendors also are addressing the many 
software requirements for managing 
VOD deployments. Key partnerships 
for integration with digital network in-
Irastructures are established, and early 

deployments using standard digital 
boxes started in late 1998. 
The components that are available 

today allow this technology to finally 
become the long-awaited new revenue 
opportunity for cable operators. Are 
operators prepared for VOD? If we as-
sume that VOD is an add-on service to 
digital broadcast, then we can directly 
link readiness to digital deployments: 
More than 1 million digital set-tops 
were deployed in 1998, and several op-
erators announced plans to include 
VOD as a layered service on digital 
broadband networks. The year of proof 
that the technology is ready and can be 
deployed with ease will be 1999. 
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CATV SOLUTIONS... FOR A BRIGHTER FUTURE. 

ANADIGICS Distribution Amplifier ICs (ACA0860) offer better linearity, lower power consumption, 
flatter frequency response, and lower noise figure than siricon hybrid ICs. That kind of advantage 
means amplifiers with ANADIGICS ICs outperform the competition and offer MSOs an even 
stronger advantage: less amplifiers per run in a cascade. 

ANADIGICS Distribution Amplifier ICs generate less heat for improved long-term reliability that 
reduces outage frequency and maintenance costs. With over 40 million CATV ICs sold to date, 
IS09001 certification and the largest GaAs reliability database in the industry, you can be certain that 

ANADIGICS ICs are engineered to handle the toughest environments. 

Give us a call at (908) 668-5000 or visit us at www.gaas-station.com to get more information on how 
the ACA0860 or any of our leading CATV ICs can deliver the future of cable, telephony, and the Internet 
to your doorstep. Now that you've seen the light, what are you waiting for? 

ANADIGICS is the leading manufacturer of GaAs CATV ICs and 
has been for over seven years. 

ANADIGICS® 
ON BOARD and OUT FRONT 

35 Technology Drive 
Warren, New Jersey 07059 
Tel: (908) 668-5000 
Fax: (908) 668-5132 
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deliver, choose from the 
Quartet family of multi-
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Figure 2: Integrated video-on-demand (VOD) headend architecture bandwidth 
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assume three channels are needed in this 
VOD bandwidth model. 

Transport 
Transport requirements vary according 

to the network architecture in place and 
the amount of available space in hubs. 
Some servers are physically small and 

can be installed in hubs but could intro-
duce operational challenges. Other large 
systems require locating all server capaci-
ty in a central headend, but transporting 
all bandwidth to hubs can be costly. This 
trade-off must be justified by the mean 
time between failure (MTBF) and tools 
available to help manage the servers. 

If all video servers reside in the head-
end, we must transport all required band-
width to each hub. If a hub has 20,000 
homes passed with a 15% VOD penetra-
tion and movies are encoded at 3 Mbps, 
we must have the fiber and transport ca-
pacity to send 900 Mbps to each hub. 

This typically can be done using one 
OC-48 connection. It is important to note 
that scaling via this distribution method 
also will incur more transport costs. 

If all video servers reside in hubs, there 
is no transport cost involved, although a 

high-speed local area network (LAN) 
connection likely will be required to con-
nect the servers for content management. 
Scaling does not require add-on transport 
cost and is a more efficient method of in-
stalling VOD when hub space is available 
and the server platform is fault-resilient 
and efficient enough to run unmanned. 

fault resilience 
Finally, the key component of a suc-

cessful VOD network is fault resilience. 
Fault resilience goes far beyond enabling 
a server to recover from failure. 

To fit into the cable TV model, VOD 
equipment must operate unmanned. This 
means that content must be moved 
around servers automatically as needed 
and that distribution paths must be auto-

matically redirected in the event of a fail-
ure. The most successful VOD platforms 
available today have fault resilience far be-
yond the server level, including sophisticat-
ed software fault resilience methods. CT 

Yvette Gordon is director of interactive tech-
nologies at SeaChange International in May-
nard, MA. She can be reached via e-mail at 
ygordon@seachange.com. 
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By Walter S. Ciciora 

T 

• 

hese days, the most exciting topics in cable involve digital technology, digital set-top 

boxes and the services enabled by the digital approach. These services include hundreds 

of digital channels, high-speed Internet access, true video-on-demand (VOD) and Web applications. 

A good part of the motivation for interest in all of this is the success experienced by digital deliv-

ery of programming directly to subscribers via satellite. Direct broadcast satellite (DBS) has become 

a serious source of competition that requires a response. 

Digital technology over cable is that re-

sponse. But there is more to cable's com-

petitive response to DBS than just a move 

to digital set-top boxes and transmission. 

The reality is that the world is still over-

whelmingly analog and will be that way 

for a long time to come. 

Old world vs. new world 
There are more than 250 million color 

analog TV receivers in the United States and 

more than 150 million analog videocassette 

recorders (VCRs). Consumers buy new 
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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 MSO utility bills by as much as 50/0-10%. 

• 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 Outdoor 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, 

GIVE IT A LIFT. 

The Lectro CPR UPS with Line Interactive Ferro Topology' 

(LIFT') is the most advanced CAN 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 CAN UPS. The result— 

significantly lower utility bills. In fact, a 500-unit system 

could realize savings of over $28,000 annually* in utility 

costs alone. The Lectro CPR can deliver up to an impressive 

93% 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 MS0 of any impending 

battery problem before it becomes a network problem. 

Advanced Battery Management (ABM') 

WITH THE INDUSTRY'S ONLY FIVE-YEAR FULL BATTERY WARRANTY, 

IT'S THE FIRST UPS THAT RECHARGES THE BOTTOM UNE. 

Pottering The Heart Of Your Network 

The Lectro CPR Battery is the most technologically superior stored energy device ever introduced to the CAN 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 guaranteeing 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: tectro@emalexide.com 

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



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 

accommodates a string of four CPR batteries with the option of adding more for longer run times. A quick connect 

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. 

YOUR UPS IS HOLDING ON UNE 2. 

With the demand for network reliability ever increasing, status 

monitoring is critical. The Lectro CPR Communicator can put vital 

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 

microprocessor along with a weak battery indicator to third-party 

transponders for transport back to the headend. 

• 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 

compatible with the CheetahNet network monitoring system. 

Want status monitoring? It's your call. 

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. 

HIGHLIGHTS BENEFITS 

• LIFT' FOR BETTER PERFORMANCE AND IMPROVED EFFICIENCY 

• FIVE-YEAR FULL BATTERY WARRANTY FOR LONGER LIFE 

• ABM' TECHNOLOGY FOR IMPROVED BATTERY PERFORMANCE AND LONGEVITY 

• HIGH EFFICIENCY ACROSS WIDER LOAD RANGE FOR LOWER UTILITY BILLS 

• ADVANCED COMMUNICATIONS AND MONITORING FOR REDUCED DOWNTIME 

AND LOWER MAINTENANCE 

• COST SAVINGS 

• COST SAVINGS 

• COST SAVINGS 

• COST SAVINGS 

• COST SAVINGS 

Call 1-800-551-3790 or 1-919-713-5300, Fax: 1-919-713-5350. 

Internet: http://www.exide.comilectro.htm, E-mail: tectro@emait.exide.com 
LecTro  
PRODUCT OF -ROOKS CORPORATION 

CheetahNet" is a registered trademark of Superior Etectronics Group. Inc. 
*Erna 
A mernbeg Ti the BTR Group 



What makes 
Initers raceway 
system the best 
in fiberspace? 
The Ill-Details. 

At first glance, fiber optic raceway systems all seem pretty 
similar. They've all got channels. Elbows. Tees. Adapters. 

But a closer look reveals real differences. Differences that make 

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

We call them the TO-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 a healthy bend radius when fiber has to leave a slotted 

channel. 

Put them all together, and the TO-Details make Lightrax the 

system with the lowest installed cost in the industry. Guaranteed. 

Add that Light= 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, 

call 1-800-55-DITEL 

www ditel corn 
arLF1771® 
Managing liberspace.-

Snap-on covers 
and cable retainers 
for easy access. 

Flared "trumpets" 
maintain o healthy 
bend radius. 

Pre-punched junctions 
eliminate drilling. 

Carriage 
bolt/wing nut 
assemblies 
for tool-free 
installation. 



Now You CAN THROW YOUR INVENTORY COSTS INTO THE CIRCULAR FILE 

ELIMINATE UNNECESSARY MACHINERY AND MANPOWER COSTS 

ELIMINATE THE NEED TO DEAL WITH MULTIPLE MANUFACTURERS 

ELIMINATE THE RISK OF OBSOLETE INVENTORY 

color TV receivers at the rate of around 25 
million per year and 12 million or so new 
analog VCRs to go with these TV sets. 
These products have an average useful life-
time of well over fifteen years. 

Digital set-top boxes still are relatively 
expensive—too expensive for all sub-
scribers and especially for all of the re-

ceivers in most cable homes. There is a 

shortage of production capacity to make 
digital set-top boxes and a shortage of 
capital to buy them rapidly. Digital set-top 
boxes will be in the minority for many 
years to come for reasons of cost, produc-
tion capacity and capital availability. 

There is no such thing as a digital cable-
ready TV receiver. And given the difficulty 
of defining "cable-ready" in the much sim-

Get evertjhnn pou uranr out of a warehouse ruirhoW [he expense and headaches of 011illiflO one. 

Machinery, manpower and warehouse space..fhey're big expenses. And they 

can all be dramatically reduced—if not eliminated—by utilizing the warehousing 

and distribution network of Power az Telephone Supply. 

We stock over 8,000 utility and communications products from all of the leading 

manufacturers. Our 16 company-owned warehouses are strategically located 

nationwide. We combine our own fleet with commercial carriers for a 

Just-in-Time distrihutHnr nc.'nr h second to none. 

°e1( lo‘e 

col 

ELIMINATE THE EXPENSE OF WAREHOUSE SPACE 

ELIMINATE INVENTORY CARRYING COSTS 

your invent,. rd. Ldir 

1-800-238-7514 

Power 
KB &Tel 

2673 Yole Avenue • Memphis, TN 38111. Fan 901 320 3082•mit.pisupply corn 
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pler analog world, there may not be a truly 
cable-ready digital receiver for a long time to 
come—if ever. Even so, digital TV receivers 
(and VCRs) mostly are for the well-to-do. 

They are too expensive for the average-in-
come cable subscriber. So analog TV will re-
main "television for the common man" for 

at least a decade. But even the well-to-do al-
ready have multiple analog products in their 
homes. While they will be the first to get 

BOTTOM I I r 
um: 

Analog Pays the Bills 

While the current excitement is over 

the transition to digital, analog TV will 
pay the bills and be around for a long 
time. In fact, one of cable's most impor-
tant strategic advantages is that it can 
serve the new digital receiver in the 
"media room" of the well-to-do while 
simultaneously serving all of the analog 
receivers in the rest of its homes. 

Analog service will remain the princi-
pal form of entertainment. A challenge 
for cable is to maximize the utility of the 
spectrum that remains allocated to serv-
ing the 250 million analog TV receivers 
and 150 million videoraçsette recorders 
(VCRs) in American homes. There are 
new techniques for including up to 4.5 
Mbps of digital data in analog TV sig-
nals. Important applications of such a 
capability have been described. Included 
are video-on-demand (VOD), Web ap-
plications and interactive enhancements 
for programming. 

The analog spectrum can be used to 
introduce digital TV service to cable 
systems that have not yet increased 
bandwidth. Cable systems with larger 
capacity can try experimental services 
in this new capacity while not consum-
ing bandwidth planned for lower-risk 
digital services. This can be done with-
out reducing the number of analog 
channels. These approaches maximize 

cable's analog advantage while acceler-
ating the move to digital. The compati-
ble digital upgrade can accelerate the 
penetration of digital service. 

JANUARY 1999 • COMMUNICATIONS TECHNOLOGY 



digital TV receivers for the principal viewing 
mom—in many cases the "media room"— 
they also will have analog receivers through-
out the rest of the residence. 

This huge number of analog devices con-
stitutes an important market demanding 
services. Obviously, only a fool would turn 
his back on this well-developed analog mar-
ket just to serve an emerging and currently 
anemic population of digital receivers. 
Clearly, analog TV will be with us for a long 
time to come, even as we aggressively move 
to digital services. 

In fact, this reality is one of cable's major 
competitive advantages over those who 
would challenge it. Cable can continue to 
serve the huge population of analog devices 
with compelling services while simultane-
ously promoting the digital TV revolution. 
Only cable has the capacity to do both. 

Analog's legacy 
Because it is now possible to put mul-

tiple digital TV signals and megabits of 
data in each 6 MHz channel and, up 
until now, only one analog TV program 

in a 6 MHz slot, it is clear that the ana-
log TV technical standard is very ineffi-
cient. That is by design. The analog TV 
standard was designed some 50 years 
ago when vacuum tubes were the em-
bodiment of "advanced technology." The 
TV standard was deliberately designed 
to minimize the number of vacuum 
tubes required in the construction of a 
TV receiver. The goal then was to facili-
tate affordable TV receivers by minimiz-
ing the technical burden required of 
their electronics. There was nothing to 
be gained by maximizing the efficient 
utilization of spectrum if there were 
very few receivers. 
An important consequence of the early 

history of TV standards and receiver design 
is that now we can find ways of adding dig-
ital data in the "holes" deliberately left in 
the analog signal to facilitate inexpensive 
TV receivers. This can be done while not 
impairing the original purposes of analog 
TV. Several companies have taken advan-
tage of this opportunity. 
The WavePhore Corp. uses the vertical 

blanking interval (VBI) to convey approxi-
mately one fourth of the Ti data rate (about 
380 kbps). The Digideck Co. slightly modi-
fies the TV signal and adds a data subcarrier 
to it for carriage of somewhat less than 500 
kbps of data. Both have received Federal 
Communications Commission approval for 
over-the-air transmission and currently are 
broadcasting. Such transmissions need no 
FCC permission on cable. 
EnCamera Sciences Corp. adds a quad-

rature carrier to the visual signal and am-
plitude modulation (AM) to the aural 
carrier along with a few additional tech-
niques to include 4.5 Mbps of data in the 
analog signal without impairing its origi-
nal analog performance. 

These techniques are interesting and 
important because they increase the value 
of the spectrum that must continue to 
provide analog signals to the massive ex-
isting population of receivers. Enabling 
data increases value applications as well. 
In this way, cable's analog advantage is 
maximized while accelerating the move to 
the digital world. )110-
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Economies of scale 
These techniques save the cable systems 

that have not yet expanded bandwidth 
from being shut out of the digital revolu-
tion. Using these techniques, those cable 
systems can introduce digital applications 
for the subscribers who might otherwise 
turn to DBS. This is accomplished while 
at the same time avoiding a reduction in 
services to those subscribers who are quite 
happy with their analog programming. 
With data capacities of 4.5 Mbps, multi-

ple digitally compressed video programs 
can be offered. For most movies, current 
compression affords acceptable results at 
1.5 Mbps. Advances in compressor tech-
nology will further improve efficiency and 
quality while not requiring any changes in 
decompressing receiver designs. 

Statistical multiplexing across multiple 
program data streams further improves ef-
ficiency. With this level of compression, a 
4.5 Mbps data pipe will support three ad-
ditional movies. A cable system with 40 
analog channels can add 120 digital 
movies without impairing the analog 

channels. This yields a total of 160 analog 
and digital channels. 

This technology makes it possible for 
modest-sized cable systems to enter the 
digital age and offer such services as VOD. 
At the same time, the subscribers who 
were satisfied with their analog service 
would not suffer any reduction of choice. 
They would continue as before. When the 
cable system expands capacity and adds a 
layer of all-digital channels at some future 
date, the in-home digital hardware can 
serve double duty. It can continue to use 
the existing data paths included in the 
analog channels while also utilizing the 
newly added digital bandwidth. In this 
way, digital technology has been intro-
duced into an analog cable system before 
expanding the capacity of the plant. 

Even larger cable systems can allow ex-
perimentation with digital services included 
in the analog signal while taking less risky 
approaches with their expanded digital 
bandwidth. This additional capacity includ-
ed in the analog channels makes it possible 
to experiment with more kinds of services. 

Since "bits are bits," it is possible to 
utilize the capacity enabled by including 
data in the analog signal for other pur-

poses. Web applications, computer pub-
lishing, data downloading and 
high-speed cable modems are included 
in just a short list of ideas available for 
business exploitation. 

Summary 
Serving the huge population of analog 

receivers and VCRs is one of cable's major 
competitive advantages. This advantage can 
be amplified by clever inclusion of digital 
data in the analog signal in a manner that 
does not degrade analog reception. New 
digital services can be added for the more 
demanding subscriber while not upsetting 
the existing analog customer. Experimenta-
tion with new services can take place with-
out consuming precious bandwidth needed 
for well-established applications. ( T 

Walter Ciciora, Ph.D., is a technology con-
sultant based in Southport, CT He can be 
reached via e-mail at Wciciora@aol.com. 
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Digital vs. High-Speed Data 
By John Downey 

T here is a difference between "pure" digital and high-speed data, which is proposed for 
new killer applications. This article looks at digitizing an analog signal for digital trans-

missions and the basics behind high-speed data. 

Some basics encompass modulation types, 
multiplexing schemes and making accu-
rate digital measurements. We also will 
look at time domain measurements such 
as desired-to-undesired (D/U) ratio and 
various time domain testing tools. 

Digitizing an analog signal 
The process of converting an analog 

signal to a digital signal consists of three 
steps: sampling, quantizing and encoding. 

Sampling: Sampling (see Figure 1) is 
the act of selecting samples of an analog 
wave at recurring intervals such that the 
original wave can later be reconstructed 
with reasonable fidelity. 

During the 1920s, Harry Nyquist theo-
rized that all information contained in a 
waveform could be captured completely 
through sampled values if they are gath-
ered at a rate at least as great as twice the 
bandwidth of the signal. Only the fre-
quency information is preserved by sam-
pling at Nyquist, not necessarily the 
amplitude. (There probably will be distor-
tions when sampling only at Nyquist.) 

Because this sampling typically is about 
2.2 times the frequency, this requires 

much more bandwidth for uncompressed 
digitized signals than their analog coun-
terparts. This is samples per second not 
bits per second, which will depend on 
quantizing precision. 

Quantizing essentially is matching the 
sampled signals to a segmented scale. (See 
Figure 2.) The number of steps will deter-
mine the precision of the digitization. For 
example, 256 different steps equals eight 
bits of precision (28) that can be used to 

approximate a signal waveform. Quantiz-
ing measures the amplitude of each signal 

coming from the sampling step and as-

signs it a number or step. 
Encoding: This number or step (see 

Figure 3 on page 60) has a binary code as-
signed to it. The final step of digitizing an 
analog signal is to create a continuous 
string of is and Os consisting of the se-
quence of sampled, quantized values with 
each distinct value represented by a 
unique combination of bits. 

Encoding is the step in which the base 

10 number is converted to an 8-bit binary 
number (transmit end). Decoding is the 
reverse of encoding (receive end). In the 
case of 8-bit quantization, there are 256 

different combinations, ranging from 
000000000 to 111111111. There is an in-
ternational standard known as CCIR-601 
for digital video. 

After the analog signal has been con-
verted to a serial stream of digital bits, it 
must be transmitted with certain coding 

and received with that same decoding to 
allow secure and optimum communica-
tions. (See Figure 4 on page 60.) 
Some transmission techniques are less 

efficient but eliminate problems such as a 
build-up of DC voltage and synchronicity. 
Too many bits being sent in a row could 
cause a high amount of DC voltage. 

Quantizing error (see Figure 5 on page 
60), is the small difference between the 
analog signal and its digital representa-

tion. Less precision in the quantizing 
equals more error that can be created. 
Quantizing error also is referred to as 
quantizing noise because it's sometimes 
heard as "noise" in the signal. 

Digital nomenclature 
Most digital systems use the binary 

number system, which can be described 
by two state levels, typically zero and one. 

These states can be represented by any of 
the following "digital nomenclatures:" 1 
and 0; mark and space; on and off; -V and 
+V; and smoke and no smoke. 
The -V and +V can be confusing. In 

Morse code, when the sender engages a 

"clicker," a circuit is completed that caus-
es current to flow, which causes a voltage 
drop at the receive end because of the re-
sistance in the wire. This would indicate a 
1. When the "clicker" is disengaged, the 
voltage returns to the original value. Some 
systems may use +V to indicate a 1 now 

Information and transmission types in-
clude analog data on an analog signal, 
analog data on a digital signal, digital data 
on a digital signal and digital data on an 
analog signal. 
The last point is the focus of this sec-

tion of the article. The modulation tech-
nologies listed later will transmit digital 
information through the network by ma-
nipulating an analog carrier to represent a 

Figure 2: Quantizing 
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digital symbol or bit. This will allow oper-
ators to transmit digital/high-speed data 

on their analog systems without the ex-
pense of pure digital equipment. 

Modulation schemes 
Modulation schemes include: 

• ASK, FSK, PSK (amplitude, frequency 
and phase shift keying) 
• BPSK (bi-phase shift keying—shifting 
the phase by 180°) 
• QPSK (quadrature phase shift keying— 
shifting the phase by 90°) 
• QAM (quadrature amplitude modula-
tion—shifting the phase and amplitude) 
• QPR (quadrature partial response—This 

is achieved by overfiltering a QAM signal 

using a filter with a bandwidth less than 
the Nyquist bandwidth). 9-QPR is made 
from 4-QAM. 49-QPR is made from 16-
QAM. QPR occupying 3 MHz of band-
width can be placed in regions that 
NTSC channels cannot, such as the roll-
off region below Ch. 2. This may allow 
new services to be added without affect-
ing the current channel lineup. 

ASK uses a single signal of constant fre-
quency (see Figure 6 on page 62) but 
varies the strength of the signal according 
to the state of the digital information to be 
conveyed. 
The higher amplitude signal indicates 

one digital state; the lower is the other. 

Figure 3: Encoding 
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The carrier can even be turned completely 
off for the lower amplitude. 
FSK uses two frequencies to represent a 

mark and space. (See Figure 7 on page 
62.) The difference between the two fre-
quencies is sufficient for the circuitry of 
the receiving modem to clearly distinguish 
them. A signal near either of the two key 
frequencies could interfere with them. A 
center frequency (fc) is a reference fre-
quency between the mark (fm) and space 
(fs) frequencies. 
PSK uses a single signal of constant fre-

quency, but shifts the phase of that signal 
according to the digital information to be 
sent. (See Figure 8 on page 64.) This dia-
gram indicates BPSK. Every cycle repre-
sents a single bit. 

QPSK in the time domain 
In the time domain, you can see the 

four phase states of the QPSK modulation. 
(See Figure 9 on page 64.) 
Each phase shift is 90°. This also could 

be interpreted as 45°, 135°, 225° and 315°. 
Every cycle represents a symbol. In QPSK 
there are 2 bits per symbol. This would 

Figure 4: Transmission coding 
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Figure 6: Amplitude shift keying 

Figure 7: Amplitude shift keying 

give a theoretical bits per Hz of 2, but that 
may be closer to 1.6. Also, some sequence 

shifts, such as 11 to 10, may not be possi-
ble and must be corrected. 

Time domain testing techniques include 
bit error rate (BER), constellation dia-
grams and eye diagrams. 

The formula for BER is: 

BER = Number of errored bits received/ 
Number of total bits transmitted 

Corrected BER is used to determine de-
livered performance. Uncorrected BER is 

used for monitoring and diagnostic pur-
poses. BER doesn't help isolate the causes 

of problems but indicates that a problem 
is occurring or failure is eminent. 

For BER and corresponding carrier-to-

noise ratio (C/N) for various modulation 

schemes, see Figure 10 (on page 65). 
Many services require 10-6 or 10-8 BER for 

proper operation. Forward error correc-
tion will improve BER. The accompanying 
table (on page 64), lists more modulation 
schemes and BER vs. C/N. 
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Diagrams 
A constellation display provides a quali-

tative analysis. (See Figure 11 on page 
66.) It is the two-dimensional display of 
the baseband amplitude and phase values 
of the receive symbols taken at a particu-
lar time. These points are a summation of 
plots. The vector from the center of the 
diagram to a specific constellation point is 
representative of the amplitude. 
An eye diagram shows the I or Q sig-

nals vs. time with multiple waveforms 
overlaid. (See Figure 12 on page 67.) This 
shows the cumulative effects of noise, 
ringing, jitter and other impairments. 

Consider the following: 
• QPSK = 4 phases = 22 = 2 bps/Hz 
• 16-QAM = 4 phases and 4 amplitudes = 
16 = 24 = 4 bps/Hz 

1101liAteg___, 

Digital 101 

Digital data on a digital signal trans-
mission requires an analog signal to be 
digitized. This entails sampling, quan-
tizing and encoding. When this is 
achieved, the stream of bits must be 
coded for transmission synchronicity 
and other concerns. 

Digital data on an analog signal 
transmission manipulates an analog 
signal in phase, frequency and/or am-
plitude to represent digital data. Differ-
ent modulation schemes have 
advantages and disadvantages. Gains in 
efficiency by compressing or sending 
more bits in a given cycle of a wave 

usually has a trade-off: that data will be 
less robust to noise and ingress, thus 
requiring a higher bit error rate (BER). 

These modulation schemes will uti-
lize different multiplexing techniques to 
transmit the information. These tech-
niques are time or frequency division 
multiple access (T/FDMA), spread spec-
trum, or some type of multitone tech-
nique. Each has its place and will be a 
judgement call depending on ingress, 
thermal noise, impulse noise, intermod-
ulation noise and other factors. 
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Figure 8: Phase shift keying 

Mark Mark Spe Mark Space 

time 

Figure 9: OPSK in the time domain 

Table 1: BER vs C/N 

BER (10 

4 6 8 10 12 

ASK FSK 7 9 10 11 12 

BPSK 9 11 12 13 14 

OPSK 12 14 15 16 17 

16.0AM 19 21 22 23 24 

32-0AM 21 23 24 25 26 

64-0AM 25 27 28 29 30 

256-0AM 32 34 35 36 3/ 

• 64-QAM = 8 phases and 8 amplitudes = 
64 = 26 = 6 bps/Hz 
• M-QAM = log2(M) bps/Hz 

These numbers are theoretical. There 

will be inefficiency of 15% to 50% de-

pending on filter designs. A typical digital 
transport capacity for 64-QAM in a 6 MHz 

bandwidth is 6*6*.85= 30.6 Mbps. 
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With about 10% allocated to error cor-
rection bits, 27 Mbps remains for four to 
nine digital video signals within a 6 MHz 
bandwidth. Greater bandwidth efficiency 
is associated with reduced robustness. The 
highest telephony modem data transfer 
rate in common use today is 53,000 bits 
per second. For image transfer over the 
Internet, this is very slow. This is what 
drives the need for RF cable modems with 
megabit-per-second data rates. 

Mulfiplexing schemes 
Multiplexing schemes include S-

CDMA, TDMA, FDMA, OFDM and DMT. 
Synchronous code division multiple ac-

cess (S-CDMA), otherwise known as 
spread spectrum, uses codes that are 
shared between the customer and headend 
controller to spread a single data transfer 
over a range of frequencies. The advantage 
is that it is especially immune to noise im-
pairments and maintains a high level of 
security. The disadvantage is that it is 
more sensitive to timing differences be-
tween subscribers and there is a peak-to-

Figure 10: BER vs. C/N waterfall curves 

BER la 

average ratio of -9 to 13 dB, which could 
lead to laser clipping. 
Time division multiple access (TDMA) 

allows multiple users to share a single fre-
quency by allocating "time slices" to each 
user. Overall transmission rate is depen-
dent on the number of devices sharing the 
frequency and the types of services being 
accessed. The advantage is efficient use of 
bandwidth. The disadvantage is that dur-
ing high network usage, throughput rate 

is slower or reduced. Slower throughput 
may be acceptable for some applications 
that can resend, but not for telephone 
conversations and real-time video. These 
could be delayed, which is not acceptable. 

Frequency division multiple access 
(FDMA) essentially is the dedication of a 
frequency to an individual service. The 
advantage is once a network access is es-
tablished, the dedicated connection is not 
affected by network usage. The 
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Figure 11: Typical constellation diagrams 
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disadvantage is inefficient use of band-
width, especially for bursty services that 
do not require full time network usage 
during a session (modems, set-top boxes). 

Orthogonal frequency division multi-
plexing (OFDM) and discrete multitone 
(DMT) utilize a multi-tone multiplexing 

technique. 
Here are some basics on bits, bytes and 

baud: 
• Bits are either is or Os. 
• A byte is typically 8 bits, but could be 
more. 
• Bit rate = bits per second (bps) 

• Baud = symbol rate 
• QPSK = 22 = 2 bits per symbol. There-

fore, if QPSK happens to transmit at 10 
Mbps, the symbol rate would be 
(10Mbps)/(2 bits/symbol) = 5 million 
symbols/s or 5 Mbaud. 
(Editor's note: It's important to understand 

the difference between modulation symbol 
rate (baud) and data throughput rate (bit 
rate), which normally is expressed in bits 
per second. Bit rate is more commonly used 
today.) 

Measuring digital data levels 
When measuring digital data levels: 

• Digital signals appear as noise. 
• Spectrum analyzers display noise at dif-
ferent levels when the resolution band-
width is changed. 
• A thermal-coupled power meter is the 
most accurate device for measuring aver-
age digital power levels. 

A 10 dB digital-to-analog ratio out of 
the headend will appear differently on an 
analyzer depending on the resolution 

equalizers 
plug-ins 
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Figure 13: Correction for forward data carriers 
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bandwidth settings. This ratio will be set 
by the system designer and could be 6 dB 
to 15 dB. This is why it is critical to un-
derstand the readings and properly set up 
the digital signal levels to avoid over-mod-
ulating a laser transmitter and increasing 
composite intermodulation noise (CIN). 
Many people may not realize that their 
analog channels could have a worse C/N 
after digitally compressed channels are 
added to their line-up because of the car-
rier-to-composite noise ratio (CCJN). 

Consider the following in correction for 
analyzer measurements: 
• LRBw = The level read on the spectrum 
analyzer. 

• Crp = The carrier's recommended total 
power within the corresponding band-
width. 
• BWdata = The bandwidth of the data car-

rier. 
• RBW = The resolution bandwidth of the 
spectrum analyzer. 
• CF = The correction factor associated 
with the spectrum analyzer. This could 
be as high as 2.45 dB. Consult the test 

SUPPLYING CUTTING 
EDWII1 TECIIAVOLOGIES 

Wen Ektertc 

co.r,‘ Prim Alt LA, 

800-338-9292 

• Full System Integrator 

• Complete Industry Knowledge 

• Full Service 

• 35 Years Cable Industry Experience 

• Scientific-Atlanta Authorized Stocking, 
Executive Level Distributor 

BROADBAND SYSTEMS AND SUPPLIES 

IV" 
k")1 

Scientific 
Atlanta 

Klungness Electronic Supply 1-800-338-9292 

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

Reader Service Number 53 

JANUARY 1999 • COMMUNICATIONS TECHNOLOGY 



AA A 
A A A MI 
MAM 
MAIM ANA UM 
MAMA 

Figure 14: Measuring the digital "haystack" 
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equipment specifications. 
For example: 

CTp = 6.3 dBmV 
BWda, = 1.5 MHz 
RBW = 100 kHz 
CF = 1.8 dB 
LRBw = 6.3-110*log(1.5/0.1)1-1.8 = -7.26 
dBmV 

To measure these "noise-like" carriers, a 
spectrum analyzer can be set to 100 kHz 
RBW and the power/Hz scenario used. 
Grp may look like this at the input test 
point of a node with a 5-40 MHz return 
passband and a recommended total input 
power of 20 dBmV: 20 dBmV- derating 
factor. Derating factor = 10*log(35/1.5) = 

13.68, therefore CTp = 20-13.7 = 6.3 
dBmV. 

For this example the data bandwidth 
was 1.5 MHz and the spectrum analyzer 
RBW was set to 100 kHz (0.1 MHz.). Cor-
rection factors must be used for the ana-
lyzer. This formula will only be accurate 
for a digital "haystack" that is perfectly 
square, which usually is not the case. 

Something else to keep in mind is that 
these signals may be bursty, and a peak 
hold feature will need to be used over a 
certain sampling time to accumulate the 
whole "haystack". This is why test gear is 
desired that can correlate an average digi-
tal measurement to a thermal-coupled 
power meter and possibly a time domain 
mode to view bursty data. It may not do 
the derating for you to calculate CTp, but 
it will eliminate the possible errors associ-
ated with misunderstanding the RBW set-
tings and the readings displayed on a 
spectrum analyzer. This makes life easier. 
The same situation occurs for forward 

digital data. (See Figure 13 on page 67.) 
The system designer may have run the 
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Figure 15: TDMA signals in the domain 
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digital data 8 dB below the analog carriers. 
This is 8 dB total average power, not peak 
level. 

This 8 dB ratio of digital-to-analog lev-
els was set for a 6 MHz carrier. If that dig-
ital "haystack" is less than 6 MHz wide, it 
must be derated to correspond to the 

power in a 6 MHz bandwidth. 
For this example, the digital signal was 

located near the 750 MHz high pilot. An-
other key point for the system designer is 
the placement of these digital services. 
Knowing where analog third-order inter-
modulation beats accumulate will influ-
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ence the frequency allocation. 
This may necessitate an offset so that 

composite beats fall in the guardband of 
the digital "haystacks." 

Grp = LHighpilot —10*log(6 MHz/13Wda. 

For example: 
Liiighpflot = 52 dBmV @ 750 MHz 
BWdm = 2 MHz 
D/A= 8 dB 
CTp = 52-4.8-8 = 39.2 dBmV 

LHighpikt = The level of an analog carri-
er at the high system bandedge. D/A= the 
data-to-analog derating or design ratio. 
Now, this CTp would need to be inserted 
into the analyzer measurement formula to 
see what level would be displayed on the 
analyzer unless test equipment is used for 
an average total power. 
An average-power method takes small 

slices of the integrated RF energy, sum-
ming them together to one total power 
reading. (See Figure 14 on page 68.) 

This method of measuring the total in-
tegrated power under the "haystack" is 
very accurate, especially for "haystacks" 
that aren't perfectly square. Using an in-
strument that uses one slice of the 
"haystack," or peak hold in spectrum 

mode, may be less accurate. 
Digital signal level measurements 

should be made with this integrated 
power technique for QAM, QPR and 
QPSK (nonbursted) digital signals. 

User selectable bandwidth is needed 
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for accurate power measurements. 
Sometimes a quick mode, which mea-
sures signals based on bandwidth esti-
mation/normalization, technique aids 
quick verification. 

Looking at TDMA signals in the time 
domain (See Figure 15 on page 70), the 
following is possible: 
• View one frequency over time 
• See noise and signal simultaneously 
• Trigger on infrequent events 
• Measure D/U average or peak 

Select the modem's reverse operating 
frequency, then switch to zero-span mode 
to see it in time domain. With this mode, 
it is easy to measure average power level, 
carrier-to-interference or D/U ratios and 
see high traffic periods. All measurements 
are in-service. 

Summary 
One inherent problem with digital ser-

vices is the "cliff effect." Digital channels 
will work either perfectly or not at all. 
This could make it more difficult to quan-
tify how a digital channel is performing 
before it actually "tiles" or freezes. 

Forward error correction (FEC) and 
adaptive equalization will either mask the 
problems or just delay the inevitable. 
On the other hand, analog channels 

may gradually degrade and allow action to 
be taken before the picture becomes too 
snowy for viewing. When a mismatch, 
such as a test probe, is introduced, the 
picture could "tile" or freeze if the BER is 
already close to this "cliff." 

Adaptive equalization will adjust and 
the picture can clear. Once the probe is re-
moved, the adaptive equalizer has to read-
just and the picture could freeze again. 

Understanding digital data basics, mea-
surements and transmission schemes is 
the first step to efficiently delivering and 
troubleshooting this new service. Digital 
services will require new techniques for 
testing, measuring and troubleshooting. 
A technician or installer who can intel-

ligently explain to subscribers how digital 
transmissions work will gain their respect 
and business while becoming more profi-
cient at maintaining these hybrid 
analog,/digital (HAD) networks. ( T 

John Downey is a trainer at Wavetek Wandel 
and Golterman Inc. in Indianapolis. He can 
be e-mailed at jjdowney@wavetek.com. 
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Return Path Management Solutions 
By Dean Becker 

roviding two-way services without the right tools can be formidable. Ingress, thermal 

noise, common path distortion ((PO) and other impairments present hybrid fiber/coax 

(HFC) network operators with challenges as they set out to build and maintain a return path that 

meets the requirements for successful data, telephony and impulse pay-per-view (IPPV) services. 

Unfortunately, return path management is 
a relatively embryonic science with ques-
tions outnumbering answers in many net-
work operations. There's a general 
understanding that the return path re-
quires closer management than the for-
ward path, but this does little to help 
define an effective strategy. 

This dilemma is eased slightly by a 
growing awareness of the Upstream Sup-
plement to the National Cable Television 
Association's "Recommended Practices for 
Measurements on Cable Television Sys-
tems," a road map for network operators 
trying to translate their two-way directives 
into workable plans. Ironically, however, 
as engineers discover the Supplement, they 
also find a pronounced shortage of tools 
capable of providing the power and flexi-
bility required to build comprehensive re-
turn path management solutions. 

Fortunately, a new generation of HFC 
test, measurement and analysis tools is 
emerging—integrated (or, more precisely, 
integratable) systems designed specifically 
to provide unprecedented understanding 
of return path signals and impairments. 

Signal capture/preprocessing 
In test and measurement, speed and 

resolution specs are made to be broken. 
Accordingly, the next wave of return path 
test and measurement tools will provide 
breakthrough scanning and monitoring. 

Network operators may expect the abil-
ity to scan the return path from a node in 
about 20 msecs. 

This speed assures users that each node 
can be "visited" often enough to catch sig-
nificant events as they occur. Better sys-
tems will be separated from node 
switches. This will let users make price vs. 
performance decisions that make the best 
sense for their situations. 
A return path system connected to many 

ports will provide maximum coverage at 
relatively low investment; the same system 
dedicated to fewer ports will provide opti-
mal performance at a higher per port cost. 

Significant increases in resolution, up to 
300% higher than those offered by current 
off-the-shelf products, will come without 
increasing scan times. Resolutions of up to 
500 spectral data points on each node will 
give users much liner representations of 

what's really going on, with less dependence 
on the accuracy of interpolated results. 
Once these faster, higher resolved scans 

help locate problem areas, users will be 
able to tune to that specific frequency and 
have their return path systems trigger and 
capture data on events that contemporary 
systems would overlook entirely. Expect 
detectors fast enough to capture impulse 
signals as short as a microsecond when 
monitoring a preselected frequency. While 
such impulses may or may not create er-
rors in return path signals, they are likely 
to create difficulty if they occur repetitively. 
From the user's perspective, accelerated 

screen updates—five times per second or 
more—will make it easier to draw more 
information from the user interface, spot-
ting trends as they occur. 

Systems with built-in AM/FM and sin-
gle sideband (SSB) demodulators will 
offer interesting new capabilities. If, for 
example, an operator suspects that an in-
terfering carrier is a leak into the system 
from an over-the-air service, the return 
path analyzer will be able to demodulate 
the signal. It can then be played aloud 
through a client workstation outfitted 
with a standard sound card. 

Signal analysis/post-processing 
Traditional spectrum analyzers have se-

rious deficiencies as return path monitors. 
Because the energy content of an impulse-
type signal is spread out over many 
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frequencies, traditional spectral plots yield 
little usable information. 

Moreover, capture of a detected signal 
allows feature extraction only with respect 
to its amplitude characteristics. By captur-
ing return signals at the digitized interme-
diate frequency (IF) prior to detection, all 
signal information is retained, allowing 
any analysis to be performed at any time. 

This capability will permit users of ad-
vanced return path systems to extract var-
ious facets of the signal. Numerous 
statistical methods—incorporating both 
frequency and time domain analysis—can 
extract meaningful signal information that 
is invisible in normal spectral plots. These 
techniques exploit attributes other than 
signal frequency, including periodicity and 
amplitude distribution characteristics. 

Post-analysis can identify alternate sig-
nal "signatures,- which help identify the 
source and nature of an offending signal. 

For instance, impulse noise signals 
(often periodic) are difficult to see using a 
scanning spectrum analyzer because of 
their broadband nature. Ignoring spectral 

frequency characteristics, certain time do-
main analysis techniques (auto-correla-
tion) make these offending signals easy to 
spot by revealing their periodicity. 

This provides a clue to the problem's 
source. Systems with such abilities will have 
reference libraries, helping users match tem-
poral fingerprints with real-world sources. 

Pull it all together 
While these techniques answer some 

tough questions, they are not, in themselves, 
whole solutions. Users still require tools to 
integrate and correlate the information they 
gain from advanced signal capture and 
analysis, and they still must apply what 
they've learned to their everyday operations. 

Systems that integrate basic services (user 
interface and alarm display, scheduling, and 
data management systems) have consider-
able advantages. Users also gain valuable 
growth potential, unlocked by mating their 
test system environment with an advanced 
network management system (NMS). 

Integration with NMS also brings addi-
tional technologies to bear on analyzing 
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return alarms. New systems can eliminate 
"zoning out" from receiving too much raw 
data, using artificial intelligence (Al) en-
gines to correlate power, optical network 
and return problems. 
The system then can report a root cause 

alarm, not a few dozen "barking dog" 
alarms, easing and speeding repair. Similar 
capabilities, based on the correlation of 
data from all corners of the HFC network, 
will boost efficiency, save money and en-
hance the overall value of users' systems. 

Conclusion 
By improving scanning and monitoring 

specifications, by using new technology to 
deliver new presignal and post-signal cap-
ture analysis capabilities and by integrat-
ing with network management systems 
that correlate data across multiple facets 
of the plant, emerging solutions will rede-
fine return path management. CT 

Dean Becker is senior principal systems engi-
neer at Cheetah Technologies in Brandenton, 
FL He can he reached at (941) 756-6000 

BOTTOM_LINE 

Manage the Return 

The upcoming generation of return 
path management tools promises to re-
define the state of this still-evolving art. 
The best of these systems will deliver: 
• Faster scans with much higher reso-
lution (500 spectral data points in a 
20 tnsec, 5 MHz to 42 MHz scan) 
• The ability to trigger on and capture 
events that contemporary systems 
miss entirely 
• Improved user interfaces 
• Powerful new preprocessing and 
post-processing capabilities, enabled 
by capturing return signals at the 
digitized intermediate frequency (IF) 
• Tight integration with higher order 
network management systems 
(NMSs), with the ability to correlate 
return path information with data 
from elsewhere in the plant for opti-
mal operating efficiency 
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Ta(e Off with IVR ièchn6Logy 
Cable's Customer Service Co-Pilot 

By Kirk Cameron, Karen Ferraro and Robert Thrasher 

ig changes are underway in the cable TV industry. Basic rates have been rolled back as 

much as 17°0. The Federal Communications Commission is imposing higher standards for 

customer service. Telephone companies are becoming competitors. What's a cable company to do? 

With more than 128,000 customers, 
Paragon Cable in Portland, OR, is one of 
the top 100 cable systems in the United 
States. To reduce costs and provide bet-
ter service, Paragon automated many of 
its routine customer services using in-
teractive voice response (IVR) technolo-
gy. Originally, the installed system was 
used to process the ordering of pay-per-
view (PPV) programming. 
"We took a total of about 125,000 calls 

each month," says Sandy Moran, vice 
president of finance at Paragon. "About 
30,000 of these calls were for ordering 
PPV and were handled by the IVR system. 
Another 50,000 calls were from people 
seeking information about their accounts, 
and these calls were processed by the IVR 
system. Because so many of our calls 
could be automated, Paragon's telephone 
representatives were able to provide better 
service to subscribers who had detailed 
inquiries or complex problems." 

PPV automation 
Initially, Paragon automated PPV orders 

using a 900 number. Automating this ser-
vice had mixed results. To maximize PPV 
revenue, it was important that the service 
be both reliable and convenient. 

Paragon's former system had some limi-
tations. When customers called to order a 
program, the system always responded 
with, "Thank you for calling, enjoy the 
show," and would then hang up. However, 
some customers were not eligible to order 
PPV because of problems such as insuffi-
cient credit or lack of a set-top box. 

Thus, customers neither received the 
programs they thought they had ordered, 
nor were they told why their orders were 
not processed. When Paragon's 900 num-
ber provider went out of business, the 
company needed to find a replacement. 

IVR integration 
In 1992, in the middle of a major sport-

ing event, Paragon's audio response unit 
(ARU) crashed. 
"We needed someone to fix the prob-

lems, so we brought in a telecommunica-
tions consulting and software 
development firm specializing in IVR ap-
plication development and project man-
agement. The consultants suggested way, 
of streamlining Paragon's systems by inte-
grating voice and data processing. They 
had worked with various IVR equipment 
providers before and suggested a system, 
Moran explains. 

"The system fit all of Paragon's design 
needs. It was a proven product with an 
open-systems architecture. It was compatible 
with existing communications lines and 
host data screens. It also supported integrat-
ed services digital network (ISDN), which 
was needed for automated PPV ordering," 
Moran adds. 

How IVR works 
IVR automates dissemination of info' - 

mation to customers via telephone. IVR 
is a computer application that integrate, 
voice, data and telecommunications. 

Most IVR applications connect to some 
type of host environment (such as an IBM 

BOTTOM 
LINE--

IVR Improves Call Automation 

Interactive voice response (IVR) tech-
nology is a convenient way to process 
and automate the dissemination of in-
formation to large numbers of cus-
tomers using the telephone. By 
integrating voice, data and telecommu-
nications functions, IVR applications 
help to interpret, route, answer and pro-
vide callers with desired information. 

Put to use in the cable TV industry, 
IVR technology is proven to enhance 
the daily call automation and handling 
processes via computer and telephony 
functions. When Portland, OR-based 
Paragon Cable automated pay-per-view 
(PPV) programming, the IVR system 
handled an estimated 60% of monthly 
customer calls. This greatly improved 
handling of customer service calls that 
require detailed information or present 
complex problems. 

In addition, IVR technology will 
allow this cable company to provide 
enhanced customer service through ap-
plications such as account and billing 
access, single-channel service additions. 
work order generation as well as work 
order access, status and confirmation. 

Internally, the addition of enhanced 
IVR reporting systems will strengthen 
the IVR manager's ability to monitor 
system usage and diagnose system 
problems. Such informed control is es-
sential to ensuring the highest level of 
customer service and satisfaction. 
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your system against ingress with every 
installation and maintenance visit. 
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Automated pay-per-view (PPV) with ISDN 

I  
PPV controller 

ANI und DNIS received through ISDN D-channel 

mainframe or file server) to gather the 
data the customer wants. This data is ac-

cessed through various sources, such as 
3720 emulation, transmission control pro-

tocol/lnternet protocol (TCP/IP) packets 

and local databases. Most IVRs have a 

telephone interface/voice processing card 
that connects to multiple phone lines. 

A customer desiring information from 

Paragon calls the company. The call is 

routed to the IVR, which guides the caller 
through a series of pre-recorded prompts 

to find the information he or she seeks. 

IVR determines what a customer wants 
by interpreting touch-tone digits that the 

customer enters via the handset. IVR sys-

tems also can interface with voice recogni-
tion systems and Web-based applications. 

ISDN support 
Paragon's IVR system is a dual 96-line 

unit. The system interfaces with two host 

computers. The first host is a proprietary 

mainframe system operated by the Cable 

Services Group in Denver. It performs cus-

tomer billing and work order scheduling. 

The second host is a personal computer 
(PC)-based converter that handles the ad-
dressing functions of computerized con-

trollers. A Zenith controller authorizes 
decoders and certain channels. 

Paragon's PPV service relies on ISDN 
network service ordered from the local ex-

change carrier (LEC). This was one of the 

NCS INDUSTRIES INC. 2255-E Wyandotte Road WILLOW GROVE, PA 19090 USA (800) 523 2342 Fax: (215) 657 0840 
PROMAX ELECTRONICA S.A. - PO Box 118 08907 HOSPITALET • SPAIN Tel: (34) 932602002 Fax: (34) 933381126 
E-mail:sales@promax.es • http://ww.v.promax.es 

eRril 783.25 92d8eU 
801 

CCIR 5P 855M14z 860 

The PROMAX-8 is the new Cable TV analyser developed, 
PROMAX. In addition to the characteristics of its predece 
as important and highly valued as the small size and weight 
reliability, it now has new functions and a graphic display with 
rear illumination for working in conditions ‘‘ith a low level of 
lighting. 

On the one hand the weight and the dimensions are fundamental 
in an instrument which must be held in the hand. On the other 
hand, the graphic capacity is interesting at least to aid the inter-
pretation of the measurements by the user... The PROMAX-8 
allows both aspects to be enjoyed in one instrument.. 

* ANALOG CHANNELS 

* DIGITAL CHANNELS 

* SCAN 

* SPECTRUM 

* MAXIMUM AND MINIMUM HOLD 

* TILT 

* DATA LOGGER 

* PRINTING 

* PC CONNECTION 

Reeder Strike Number 63 

055 

MILU 855.25MHz CCR 
'CHAN POWER = 110.5 dAHUI 

13U= 8MHz C/N =17 dB 
DIGITAL CHANNEL 

20 40 60 SO 100 120 

PROMAX 

78 JANUARY 1999 • COMMUNICATIONS TECHNOLOGY 



KEEPING YOU 

IN CONTROL 

A/AMCOR. 

Others just tame Status Monitoring_ 
We've mastered H F C Element Management! 

C-COR has forged a new path, taking you from status 
monitoring to seamless Network Management: 

• Find and repair 
problems faster 

• Identify degraded 
network conditions 
before they cause 

an outage 

• Standards based: 
-CableLabs 
-SNMP 

• Increase productivity 
of technical staff 

CONFIDENCE LIKE YOU'VE NEVER HAD BEFORE 

OZO 
ELECTRONICS INC 
l'he Network Comparn 

1-800-233-2267 • www_c-cor_com 

Reader Service Number 64 



LEC's first installations to send automatic 
number identifications (ANI) over the 
ISDN D-Channel. The VPS system inter-
faces with the network and allows the re-
ceipt of ANI and direct inward dial 
numbers (DIDs) in conjunction with the 
call. An ANI list was established and in-
dexed on the system, which allows callers 
to immediately order services. If an ANI is 

not identified or matched via the index, 
the caller receives a menu option that di-
rects the call to the desired department. 
The ISDN network provides several ad-

vantages including 7-digit dialing, trans-
mission of ANI information, and 
intelligent communication between the 
system and central office. Also, Paragon is 
not billed for long distance charges. 
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"We have a different phone number for 
each PPV channel. Although there are 
separate numbers, the calls are routed to 
the same application running on the sys-
tem, which identifies the desired PPV ser-
vice based on the number that the caller 
dialed," Moran explains. 

"The system uses the ANI information, 
which specifies the caller's phone number 
to determine who is on the line. For secu-
rity purposes, the caller has to punch in a 
four-digit PIN (personal identification 
number). The system then sends a signal 
to the PC controller, which activates the 
customer's set-top box," Moran adds. (See 
accompanying figure on page 78.) 
With the consulting firm, Paragon went 

through system planning, script creation, 
application flow design and installation. It 
was tested with employees in July 1994 
and launched to customers in August. 

"It was exciting to get good results so 
soon," says Moran. "The system provides 
detailed call records. The reports show 
who called, how often, what they ordered, 
and the reason an order was rejected." 

In addition to the customer service ap-
plication, customers are able to confirm 
scheduled service and appointment times. 

Future directions 
Besides PPV, customers will be able to 

add single-channel services through the 
IVR system. The IVR will generate the ac-
tual work order and send it to the Cable 
Services Group. Use of voice recognition 
to perform the functions now requiring a 
touch-tone phone also is planned. 
IVR improves call automation and the 

way calls are handled by customer service 
representatives via computer and telepho-
ny functions. When the system processes 
a call and the caller chooses to transfer to 
a representative, all information acquired 
by the system will be passed to the opera-
tor's monitor. Integrating IVR technology 
has greatly improved Paragon's efficiency, 
call quality and general operations. ( T 

Kirk Cameron is president of Executive Ex-
tension. He can be reached via e-mail at 
kcameron@eei-net.com. Karen Ferraro is di-
rector of marketing for Periphonics Corp. She 
can be e-mailed at karenferraro@peri.com. 
Robert Thrasher is information technology 
manager for Paragon Cable. He can be e-
mailed at bob.thrasheretwcable.com. 
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MARKETPLACE 

Two-Way RF Transceiver Modules 
California Eastern Laboratories' Integrated Solutions Group added the ISG3300 Series 
to its line of two-way RF transceiver modules for cable modems. Multimedia Cable 
Network System (MCNS)-compliant, the modules are designed to interface directly to 
Broadcom Corp.'s latest cable modem integrated circuit (IC), the BCM3300. 

Like the BCM3300, which combines quadrature amplitude modulation (QAM) 
modulator, demodulator and media access control (MAC) all on one piece of silicon, 
the 1SG3300 combines all active and passive RF functions in a single shielded drop-in 
module. The design provides typical signal-to-noise (S/N) performance of 37 for 64-
QAM modulation and 35 for 256-QAM, with no post forward error correction (FEC) 
errors, over an input range of -20 dBmV to +15 dBmV. 
Reader Service #312 

Pedestal 
Reltec's DuraPed pedestal is the company's 
latest innovation in outside plant security 
and corrosion protection. 

Featuring a mill-galvanized steel top on a 
corrosion-resistant nonmetallic base, Du-
raPed provides protection and durability for 
the outside plant. The polyethylene base 

serves as a safe and convenient noncorro-
sive mounting material alternative. It's de-
signed to accept multiple mounting options 
and a variety of bracketry while affording 
360° access. It's intended for tap, directional 
coupling and splitter applications and 
comes in an 8-inch by 8-inch model. 
Reader Service #310 

For single-mode or multimode 
applications, simplex, duplex or multi-fiber 
installations...FONS has the connectors and 
cable assemblies you need to get your system up 
and running. In addition. FONS has a complete line of 
wall and rack mounted enclosures to manage all your 
fiber terminations. 

For off the shelf or custom solutions. FONS is dedicated 
to providing superior service. quality and value. So put an 
end to your search for fiber optic connectivity products. 

Call FONS Customer Service today. 1-800-FONS-995. or 
visit our web site. www.fons.com for complete product 
spectfications. 

Digital Support Software 
IMAKE Software & Services released 
its e.merge turnkey digital entertain-
ment business support software. 
e.merge is a centralized Java-based, 
Internet-enabled suite of software 
components with full user capability, 
authorization and security. The system 
includes data security to ensure data 
integrity across various business areas. 
The suite of applications offers a 

complete front-office to back-office 
solution and supports multiple user 
types. 

Associated products include the 
EPG (electronic program guide) 
Analyzer to ensure the accuracy and 
timeliness of program guides and 
Problem Tracking, an Internet-
enabled database of technical "search 
and solve" information. 
Reader Service #306 
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Weatherproof Connectors 
Phoenix Communication Technologies 
has introduced a line of weatherproof 
compression connectors. 
The one-piece connectors are bright 

acid tin-plated, first-generation brass with 
no plastic parts. Universal design enables 
the use of one connector for all braid and 
shielding options. They are designed to be 
crimped with the existing Ripley compres-
sion tool, CAT-SNS. 
Reader Service #307 

TDR 
Riser-Bond has announced its Model 
1205CX metallic time domain reflec-
tometer (TDR). This cable fault loca-
tor features a sub-nanosecond pulse 
width for increased sensitivity. 
The TDR will enable the user to 

identify very small, often unsuspect-
ed faults that may be within inches 
of each other. Model 1205CX will 
troubleshoot and locate faults in all 
lengths of trunk, distribution and 
drop cables. Intermittent Eau- lt 
detection (IFD) mode detects and 
displays intermittent faults and 
allows the operator to manipulate 
and reposition the waveform with-
out affecting the ¡FD function. 

Additional product features 
include noise filters for eliminating 
unwanted waveform noise, dual 
independent cursors, and automatic 
and manual cursor placement. 
Reeder Service #308 

CD Content Vio Internet 
Arepa released a broadband software plat-
form that enables personal computer (PC) 
users to instantaneously access compact 
disk-read only memory (CD-ROM) content 
via the Internet. 
The Arepa system eliminates the 

need to download software, a slow and 
unreliable process, then store this data 
on a PC hard drive. Instead, the system 
distributes CD-ROM content through-
out broadband networks, then delivers 
the appropriate files as needed in real 
time from the PC user's local broad-
band server. 
Reader Service #311 

UPS 
Alpha Technologies has announced its 
XM Series 2 CableUPS, a 90 V, 20 A 
uninterruptible power supply (UPS). The 
unit features dual isolated outputs and 
100% front panel access to all connec-
tions and test points. Additional product 
design enhancements include improved 
modularity, higher output power, a liquid 

crystal display (LCD) Smart Display, 
advanced battery charging and N + 1 
redundancy capability. The design incor-
porates complete generator compatibility, 
flexible system control and advanced sta-
tus monitoring options. It displays sug-
gested troubleshooting hints under alarm 
conditions. 
Reeder Service #309 

A Clear Picture of 
Cable TV's Future 

Were Ameritech's cable TV company, Ameritech New and we're leading the way in the future of 

interactive television N.Ve have the following positions available in the Chicagoland area. 

TECHNICAL OPERATIONS MANAGER 
This position has responsibility for performing many functions in support of the new products 

engineering and implementation organization, as well as in support of the current engineering 

and test organization. This will include project management, documentation support, budget cre-

ation and tracking. vendor issue tracking, interface and management, and process management. 

We require a BS in an Engineering field; MS preferred. A minimum of 3-5 years project manage-

ment work experience, strong background in technology, and outstanding communication skills 

are necessary. Some budgeting and team management experience a must. PC skills including MS 

Office products are also necessary, UNIX preferred. Work experience in the field of video sys-

tems, broadband, and/or telecommunications is also preferred. Open Job Code: KH-TOM 

LEAD ENGINEER 
This position has responsibility for the development and dissemination of RF design criteria for 

RF transmission equipment and components of the cable TV network which will meet quality and 

performance standards. This engineer will lead field testing initiatives, components specification 

development and create supporting documentation. 3+ years RF design, cable network testing or 

implementation experience combined with a Bachelors in electrical engineering, computer sci-

ence or related field required. Proven technical analysis skills and the ability to conceptualize 

and evaluate various technical alternatives also required. Open Job Code: KH-LE 

TECHNICAL DEVELOPMENT MANAGER 
The purpose of this position is to be the technology lead in analysis and development of new 

products and services. This includes translating marketing requirements into a clear set of tech-

nology specifications which can be implemented in the required time frames at the targeted costs. 

We require a BSEE or computer science degree and 5+ years experience in managing the intro-

duction of new technologies and/or project and product management. Working knowledge of 

modern telecommunications systems and strong communication skills are also required. Process 

management for introducing new technologies, broadband in cable TV industry and knowledge 

of TCP/IP and internet technologies experience preferred. Open Job Code: KH-TD 

We offer a competitive compensation and benefits package. 

For consideration fax a resume indicating appropriate 

Open Job Code to: 630/629-8556. EOE 

& -éiitech 
NEW MEDIA 
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Customer Service (800) 777-5006 
Merchandise/Back Issues (800) 877-5188 
Editorial (303) 839-1565, ext. 43 

(30V40-7788, ext. 2004 

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. 

D Please send me information and an application for the SCTE Installer Program 

Name 

Address 

Phone ( FAX( ) 

SETE  
L , 

The Society of Cable Telecommunications Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
140 Philips Rd., Exton, PA 19341-1318 
OR FAX TO: (610) 363-5898 
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FIBERDYNE LABS, INC, 127 Business Park Drive 

Frankfort, New York 13340 • (315) 895-8470 • Fax: (315) 895-8436 

Fiber On Intl. Distributors Wanted!!!  
products 
Services www.fiberdyne.com 

aim I-

e 

Supporting Broadband Networks 
We:PI-I Sri WI Cie. 

Scientific 
Atlanta 

9111M, 9111111, 

• PPV Set-tops 

• Custom Manufacturing 

• S-A & C-COR 750MHZ EQ's 

• Mag 550MHZ Upgrades, Reverse Ready 

• Addressable Control Replacement for SM4/5 

• Integration Services for Advanced Technology 

eMIM 1 Mal a 

ISave $1000's 
CableToole 

00 
Broadband Network 

Engineering Software 

With prices starting at just $800, 
CableTools saves $1000s when 
compared to similar software! 

Goldcom Inc 1-800-465-5652 • 609-346-2778 

BUY SELL REPAIR RMF 
.111Mk. .4111Mk. 

Free Pickup & Delivery Service Available 

864-574-0155 
Fax 864-574-0383 

sales@dbtronics.com 
http://www.dbtronics.com 

Accepting 
Mastercard 
and VISA 

MANUFACTURER COUPON EXPIIMS 12-31-99 

CONSUMER CableTools is a true 32-bit Windows® cD 
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. ‘4) 
It can be easily expanded or customized to fit any special 
need Advanced capabilities like multiple window views, 
drag-and-drop editing, and built-in VBScript and JScript'. 

macros make it the most product ve set of tools available 
With free updates and unlimited ree phone support, your I 
success is virtually guaranteed 

Free 90-day Evaluation 
Visit our web site or call to 
receive a free CD by mail 

www.cabletools.com 

1-877-4CTOOLS I12345 67890 II :±11 =I 
o 

<1 

FIBER TRUCKS &TF2AILERS. INC. 
Designs for the Future 

Buy a fully equipped 1999 
fiber splicing trailer 
for under $15,000. 

1-888-544-1994 
wwwilbertrallers.con, 

Industry 
Service 
Since 

1966 
_4( Roc KY M OUNTAIN 

JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male 
• F Female 
• BNC 
• PL 

• RG - 59 
• RD - 56 
• RG - It 
• Other 

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 

 CIB 

EDJ 

David Sylvestre 
860-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Internet Installation 

Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwim 
65' Tower Trucks for Site Surveys 

e 

Enhance 
your ad with 

o 
For more information 

please call 
Nicole Bovre 

at 1-800-325-0156, x33 

ecu4uscageeatieut Se/wieel 

es „,. 

WE SELL: 
NEW, REFURBISHED & USED EQUIPMENT 

WE BUY: 
ANY EQUIPMENT, ANY CONDITION 

"OFFERING SOLUTIONS 
FOR ALL YOUR CABLE 

NEEDS" 

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 

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.lea.com 
HOME PAGE http://www.lea.com/-moorst 

We Accept M/C or Visa 

Advanced 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 

YOU CAN'T BEAT THIS OFFER! 

Buy Scientific-Atlanta's 9660 Receiver and 6340 V/M/S 
Modulator for the low price of $2249, and get a 6380A 
BTSC Stereo Encoder for ONLY $979! In stock...immediate 
delivery. Product reliability and performance guaranteed.  

PEREGRINE COMMUNICATIONS 

Distribution Division • Golden, CO 
I -800-359-9660 • www.perecom.com 

Scientific 
Atlanta 
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CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

E-MAIL cci@cableconstructors.com • http://www.cableconstructors.com 

Career Opportunities available. Call 800-338-9299 ext. 199 

SPEC TRUM PL ANN/ NG 

Telecommunications Mapping & Design 
Strand Mapping As Built Mapping 
HFC System Design Fiber Design 

Cable View 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 

CAD 

I I 1111% DRAFTING 

unelme SERVICES,INC. 

• Base Mapping 
• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum. IL 60911 
cds@dlogue.net 

• As-Built Mapping 

• System Design 
• System Walkout 

Specializing in high volume precision drafting. 

"Quality service for all your 
cable drafting and design needs." 

Call for literature. 

Gilbert 
PPC 
T&B 
Off Shore 

1-800-Jumpers 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to 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 Avenue - Phoenix, AZ. 85027 USA 

Comm/Scope 
Belden 
Times 

QUABBIN 

ADAMS G ........ BAL 
COMMUN CATIONS 
We buy and sell excess cable equipment! 

We provide quality service! 

(800) 451-1762 (913) 764-7280 (913) 764-0540 fax 

www.adamsglobal.com 
email . madamseaciamsglobal.corn 

(se 

(954) 978-8845 Fax: (954) 978-8831 

Worldwide Distributor 
(800) 978-8845 

D. A. Technologies, Inc.  

1859E BEAVER RIDGE CIRCLE 
NORCROSS, GA 30071 U.S.A. 
www.datechnologues.com 
Email: sales@datechnologies corn 

YOUR S.A. SPECIALISTS! 

PHONE (800) 416-0346 
(7701 416-0346 

FAX (7701 416-0446 

SELL: NEW AND REFURBISHED S.A LINE GEAR AND ACCESSORIES. 

SERVICE: HIGH QUALITY IMMEDIATE TURNAROUND. 

UPGRADES: CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW 

TO DISCUSS YOUR POTENTIAL SAVINGS 

BUY: TOP SS PAID FOR YOUR S.A. LINE GEAR! 

CALL, OR FAX US YOUR INVENTORY LIST TODAY. 

NO INVENTORY LIST? - WE'LL DO IT FOR YOU. 

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 
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PTL Test Equipment, Inc. 
100's of Items in Stock! 

• Quality Pre-owned, Current Models 

• Guaranteed to meet OEM Specifications 

• Volumn Discounts Available 
• HP, Tektronix, Wavetek, Trilithic, Calan, ect. 

✓ Signal Level Meters 

✓ Video Testing 

✓ Network Analyzers 

✓ TDR's 

✓ Bench Sweeps 

✓ Spectrum Analyzers 

✓ Leakage Detectors 

✓ Sweep Systems 

✓ Return Alignment 

✓ Fiber Optics 

E-mail: ptlte@aol.com 

Phone: (561) 747-3647 Fax: (561) 575-4635 

BUY-SELL-LEASE-TRADE 

WE BUY SCRAP CAN CABLE 

MIDWEST 
CABLE SERVICES 

800-852-6276 

1 OYRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

RECONDITIONED EQUIPMENT 

• Actives 
• Passives 
• Power Supplies 
• Converters 

• 300-750 Mhz 
• 1 Year Limited Warranty 
• Call for inventory 

Integration 
Technologies 

" REPAIR & SERVICE 
DEPOT 

We repair & service all types ut 

broadband equipment including 

test gear 

• Factory Trained Technicians 

• Available 5 day rush service 

1-800-994-9406 
www.integrationtech.com 

The Choice Is 
SIMPLEff 
For Quaity LuDie Assemaies • Fb Is Inc ouùn 

1 Meter Srnpiex Pachcad with 
Multmode ST st)oie cunecxxs S • 
I Meter Duplex 516.95 

Multmcde Simplex Patchzords.  
3 meer STST $9.35 
5 meter ST-ST 111.45 
10 meter ST-ST $13.50 

Smolex Mitirmide SC Siye Patchcords: 
I 'utter SC-SC $16.70 • 3 Meter SC-SC $1750 
5 Meer SC-SC 117 90 • 10 Meter SC-SC 518.30 

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 Yo44 13924 • USA 

TEL 315-736-2206 • FAX 315-736-2285 
W ERSITE: WWW.EISFISER.COM • E-MAIL: FISOBORG.COM 

S Au m a ma 0 l'è WE BUY 
AND SELL 
QUALITY 
CATV 

BROADBAND EQUIPMENT 
INTERNATIONAL 

Ulltb 
LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (760) 63 1-2324 • Fax (760) 631-1184 

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 

NATIONWIDE TOWER COMPANY 

BROADCAST • C.A.T.V. • MICROWAVE 
CELLULAR • PCS • WIRELESS TOWERS . 

P.O. BOX 1829 • HENDERSON. KY 42419-1829 
PHONE: (502) 869-8000 (OR (502) 830-0880) 
FAX (502) 869-8500 • hjjnwt@ael.com 

GET READY 

FOR RESULTS...FAST!! 

WITH 

COMMUNICATIONS TECHNOLOGY 

CLASSIFIEDS. 

CALL 

NICOLE BOVRE AT 

3 0 3-8 39-1 5 6 5 extension 33 

303-8 3 9-1 5 6 4 fax 
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Cable Source International 
A Bren-Car Communications Company 

New Build ›- Re-Build ›- Upgrade 
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 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SELL 

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 66 & 68 

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: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MLE.COM 

BUY • REPAIR • UPGRADE • BUY • SELL 

CAREER 

OPPORTUNITIES 

for 
Senouis 

results 
in Classified 

Advertising 

Call Nicole Bovre 

at 303-839-1565 

ext. 33 

Performance Built Our Company 
Specializing In Rebuilds and 

Fiber Optic Installation, 
Splicing & Sweep 

Cable Construction, Inc. 

PERMANENT POSITIONS AVAILABLE! 

NATIONWIDE 

• Line Foremen • Subcontractors 
• Construction Supervisors 

Harold Bigham 
800-441-0780, Fax 850-932-1755 

ie s, vi7 Systems 
'14 *- 4ki4eir' 

SW Systems, Inc., a rapidly growing company providing 
on-demand movie systems to the hospitaltiy industry as well 
as patient and staff educational video systems to hospitals, is 
seeking experienced Field Technicians, Lead Engineers and 
Regional Managers throughout the United States. 

Requires an Associates's degree (A.A.) in Electronics, related experience, SCTE or NCT1 certi-
fication, and a valid drivers's license. The desired candidates must be committed to building a 
long-term career and dedicated to quality and superior customer service. 

SVI offers- a competitve salary and benefits package, excellent career growth opportunities, 
extensive training, computer equipment, Company vehicle, per diem and paid company related 
expenses. For more information call our Job Line at 800-255-1143. Forward or fax resumes, 
including salary history, to: 

Human Resources 
1520 W. Altorfer Drive, Peoria, IL 61615 • Fax Number 309-692-7127 • www.svi.com 

Equal Opportunity Employer 

88 

P.O Box 903 
Gulf Breeze, FL 32562 

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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Black & Veatch, a recognized leader in Engineering & Telecommunications, is 
seeking exp. candidates for the following positions in our Denver office. 

CATV - HFC NETWORK DESIGNERS 
Minimum 2 yrs. exp. in CATV industry with an understanding of RF & fiber optics 

technologies. Prior exp. should include: hybrid fiber-coax network design, 
network powering design, ability to interpret design maps, schematics, engineering 
& utility plans, & architectural drawings, including use of standard & metric scales 
&computer-based design & drafting programs (AutoCad, Lode Data, Focus, etc.) 

B&V offers an excellent compensation & benefits package. For consideration 

please forward resume & salary requirements to: MS-E&T, Black & Veatch, 11900 
E. Cornell Ave., Denver, CO 80014 or e-mail: pumphreydc(a bv.com 

EOE/No Calls Please. Please visit our web site at: www.bv.com 

SEARCH 
ASSOCIATES 
Professional Search & Placement 

Managemert. 
Technicians 

Sales 
Marketing 

Constructior 

Call or Write 
Wick Kirby 
P.O. Box 2347 
Naperville, IL 60567 

630-369-0126 fax 

FEES PAID 

TECHNICAL SUPERVISOR 
E xcellent opportunity for CA TV professional to supervise technical staff and oversee system m aintenance. Duties include 
training field personnel, m aintaining system leakage and quality operational standards, maintaining headends, coordinating 
special projects. Thorough knowledge of system and headend m aintenance, electronics experience, knowledge of all CATV 
lest equipm ent, electrical codes and construction design, previous supervisory experience and m anagem ent skills required. 

F:xcellent benefits package. M ail resum e and salary requirem ents to: Personnel Administrator,Rankin County 
CableVision, 3100 Harle Street, Pear!, MS 39208, or fax to 601.939.2912 EOE 

IMMEDIATE OPENINGS!! 
Florida/New England States 
l'tject Managers Supenisors 
NI achine Operators 0* Laborers 

*0 Splicers—Coax-fiber ** Linemen 

* Suh 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 

esinc 
gineering ond 
hniccil Services 

6523 N. Black Canyon 
Suite 200 

Phoenix, Arizona 85015. 
(602) 242-8110 

FAX (602) 242-8227 
resumeetesinc-inc.cor& 

CATV IMMEDIATE OPENINGS in WA 

RF ENG's 
LODE DATA/FOCUS 

MOU INSTALLERS 

DRAFTERS TRUCK & TOOLS TECHNICIANS 
TOCAD/MICROSTATION 

CATV & TELEPHONE 

INSPECTORS 
AERIAL UG 

MDU 

HEAD END 

SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

I Richard: 1-800-800-7886 or Fax: (602)242-8 

Looking for Cable TV Tech wanting to 
move up. 2 years exp.drop/distribution, 

fault locating exp. Req., CLI repairs, splice 

& activation exp. a plus. Progressive 
company, digital video & Internet launch 

commencing in 5,000 sub system. 
Send resume to: Tri-Lakes Cable, PO Box 

1929, Monument CO 80132 or fax to 719-

481-22 I 1 

Since 1975 Leader in the Placement of Cable TV Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

di JIM rows s- ASSOCIATES 
Holland Creek • 1424 Clear Lake Rd. • Weatherford. TX 76086 

Call 817-599-7623 • FAX 817-599-4483 • E-Mailjyounet staffing.net 

lb APPLICATIONS & TRAINING ENGINEER 
• 

cco 
ELECTRONICS INC 

Successful applicant will provide technical assistance to C-COR's field service 
personnel and customers; provide formal training programs for seminars and on-
the-job training to service personnel and customers and make field service calls to 
customers' sites when required. 

In addition, engineer's responsibilities will include analyzing competitive maintenance 
methods, practices and prices; developing service proposals and cost/manpower 
breakdowns; evaluating product requirements for test equipment and training and 
assisting in the development of maintenance pricing and strategy for C-COR's 
products. 

Successful candidates should have a BSEE with 3 years' experience in the systems 
design, applications and training of CATV, AM Fiber, HFC and broadband 
communications technology. Experience with data communications hardware/ 
software integration, with a strong emphasis on fiber optics theory and applications, 
is also required. 

Competitive salary, cash profit sharing, stock options, complete benefits package 
(including 401(k) Plan) and relocation if required. 

Send resume and salary history in confidence to: 

C-COR Electronics, Inc. 
Human Resource Department 

60 Decibel Road 
State College, PA 16801 

FAX 814-231-4487 
EOE 

M/F/DN 

JANUARY 1999 • COMMUNICATIONS TECHNOLOGY 

• 

89 



CAREER OPPORTUNITIES 
WANTED! Experienced, long term 
employees in CA Underground, 
MDU Crew, CLI, Survey & Design 

800-559-7282 
fax 818-993-4343 www.multicabletv.com 

Peter 

Froehlich & Co. 
executive search 

SCTE Sustaining 
Member 

PO. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

email: pfsearch@flash.net 
web: http://www.flash.nett-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

ASKEY 
Askey, a leading Cable Modem 

Manufacturer, is seeking a 

National Sales Manager with at 

least 2 years experience in the 

CATV industry. Relocation is not 

necessary. 

Excellent benefits. 

Send resume to: 

bobdu@askey.com.tw or fax 
886-2-22182845 

Communications 

Technology 

WHERE IT's AT!! 

Call Nicole Bovre 

at 1-800-325-0156, 

extension 33 

for your Classified 

Advertising -k 

Because of You, we'll continue to reach new heights, without 
even stopping to catch our breath. MediaOne, the nations 

leading Broadband services provider, is currently looking for 
some qualified candidates to fill the following positions in 

Minneapolis/St. Paul, Minnesota: 

I-Net Manager Network Demand Techs 

Technical Supervisors Maintenance/Service Techs 

Send us your resume, indicating which position, to: Attn: HR-

SMS, MediaOne, 934 Woodhill Drive, Roseville, MN 55113 

MediaOne 
.111k. k Broadband. fhis k the %ay. 

WHITE MOUNTAIN 

I;;;;TA70C5 
(0143lltICIION 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 New England Region 
(888) 877-8709 (704) 708-5124 1800) 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. 

Advertise 
in 

Communications Tech°logg! 
Call Nicole@303-839-1565 ext 33 

Charter Communications, one of the nation's largest and fastest growing 
multiple-system cable television operators, is currently seeking a 

nza—DIREciroR oF 
.fflam TECHNICAL OPERATIONS 

Charter Communications is growing and has an immediate opening for a Director of Technical 
Operations responsible for the integrity of the cable plant and for maintaining the company standards of 
customer service and the quality and consistency of the television picture to system customers through-
out our MISSOURI and ILLINOIS systems. Supervise system technical operations and direct operations 
of dispatch, construction, installations, service maintenance, warehousing, engineering, purchasing, pro-
ject planning. budgeting & business plan development: oversight of internet and high-speed data techni-
cal operations. 

Minimum 7 years CATV technical management experience in a large or 
multiple medium-sized systems required. Please send cover letter and resume to: 

Attention: H.R. - Dir Tech Operations 
CHARTER COMMUNICATIONS 
941 Charter Commons Drive 
Town and Country, MO 63017 

10 COMMUNICATIONS 
A Wired World Company 

We are proud to be a drug-free workplace. EUE 
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At the crossroads of 
Knowledge Avenue, you'll 
1.nd two ways to broaden 
your imowledge. 

SCTE'S BROADBAND 
TECHNOLOGY COURSE 

With constant change in the Broadband Telecommunications 
Industry, SCTE has developed new, creative training materials 
to help you and your staff in and out of the classroom. 

For your in-house training needs, 
SCTE has developed new leader 
guides and workbooks, in addition 
to the program's 24 videotapes and 
Cable Television (Third Edition) 
by William Grant. 

INSTALLER CERTIFICATION 
MANUAL AND LEADER GUIDE 

beef ç‘oe 
ce lase' The Installer Certification Manual for the SCTE Installer Certification Program irteee 

presents a generic set of installation practices that are generally accepted 

((‘ 1 certi8 "good engineering practices." The Leader Guide closely follows --.e..-à 4  ,4 
N e Ile,. the Installer Certification Manual, but allows for customization 

\ 44„'"i% es----------- _.„... C , els.„„; to meet your specific needs. The individual with some experience 
in training and the novice trainer will both be able to use the Leader 

II 7  Guide to conduct effective training classes. It contains directions for 
skill practice sessions that provide learners with opportunities to 
demonstrate their abilities and receive constructive feedback. 

For further information, contact SCTE at 800-542-5040, fax 
to 610-363-5898 or e-mail to info@scte.org. For assistance in 

developing your training programs, using materials, 
teaching your staff or ordering materials, call the SCTE 

Training Hotline at 828-264-8310. 



BOOKSHELF 

The 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. 

• Broadband Return Systems for Hybrid 
Fiber/Coax Cable TV Networks—This 
guide to designing and deploying 
two-way cable systems explores the 
future's most exciting applications. 
For cable operators, it delivers a 

complete primer on two-way services, 
capacity and equipment planning, 
performance analysis, setup and 
maintenance. System designers may 
gain an in-depth understanding of 
equipment requirements for the head-
end, distribution system and home. 
For equipment designers, this book 
provides in-depth coverage of perfor-
mance requirements and the techni-

cal characteristics of the return path. 
Order TR-32, $57. 
• The Return Path Package—These five 
videotapes span the return path spectrum. 
Topics covered in the series include: acti-
vating, aligning, calculations, management 
and testing problems and solutions for the 
broadband return path system. Speakers 
deal with the real-world problems of the 
return path and the commitment of time 
and resources to activate a healthy two-
way system. Titles include: Making Two-
Way Work Part One (T-1204), Return Path 
Basics (T-1210), Cable Modem Technology 
(T-1221), Return Path Problems and Their 
Solutions (T-1222) and Making Two-Way 
Work Part Two (T-1223). For the entire 
package, order P-111, $170. 
• Broadband Telecommunications Technolo-
gy, Second Edition—This book helps 
readers learn more about various broad-
band disciplines from the physical trans-
mission medium to high-speed data and 

video services. The book is a compre-
hensive guide to an integrated view of 
new broadband technologies, enabling 
readers to refine understanding of new 
concepts and terms in each area. Sup-
ported by nearly 300 illustrations, this 
revision offers updated information on 
trends in technology development. CT 

Note: The videotapes are in color and available in the WS( 1/2 
inch VHS format only. They are available in stock and will be deliv-
ered approximately three weeks after receipt of order with full 
payment. 

Shipping: Videotapes ore shipped UPS. No PO. boxes, please. 
SCIE pays surface shipping charges within the continental U.S. only. 
Orders to Condo or Mexico: Please add S5 (U.S.) for each video-
tape. Orders to Europe, Africa, Asia or South America: SUE will in-
voice the recipient for additional air or surface shipping charges 
(please specify). "Rush" orders: a SI 5 surcharge will be collected 
on all such orders. The surcharge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. Shipping and handling costs 
are included in the continental U.S. All prices ore in U.S. dollars. 
SUE accepts MasterCard and Visa. To qualify for SOT member 
prices, a valid SCIE identification number is required, or o complete 
membership application with dues payment must accompany your 
order. Orders without full and proper payment will be returned. 
Send orders to: SCIE, 140 Philips Rd., Exton, PA 19341.1318 or 
fox with credit card information to (610) 363-5898. 

immummuunimuunim 
SUBSCRIBING TO 
COMMUNICATIONS 
TECHNOLOGY 
IS EASY! 

e Send an email to CT.SUBSCIREPLY.NET 
A subscription form will be sent to you 
via email. Fill out and email back. 

e Call (800) 777-5006. 
Speak to one of our customer service 
representatives, who will take all your 
information over the phone. 

le Mail your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department— 
New Subscriptions 

FOR CHANGES 
OF ADDREIS 

®Send a fax to (847) 291-4816. 
Please include a copy of the mailing 
label and the corrected address. 

®Call (800) 777-5006. 
Speak to one of our customer service 
representatives, who will take all your 
information over the phone. 

°Mail your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department 
Address Corrections 

WE THANK YOU FOR YOUR INTEREST IN COMMUNICATIONS TECHNOLOGY 
AND HOPE E FUTURE. 
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Choose 

CableFAX Daily 
URGENT PLEASE DELIVER TO 

tr• - II« 

Online Deals: •Nerne, 111TV In Pop Culluro Contunl O•al 

F*-

e0.011".......P. 

otritimnicatio, 
echnology 

rd)M 

-Telephon 

Set top:= 

lnternation 

Stammer' 
Tony P i. 

Challe ..., 
Full S  ' A 

_ I 1V114;. 

Solution. 
Operations and Programming 

CableFAX Daily 
What the Industry Reads First 

Engineering 

Communications Technology 
The Official Trade Journal of the SCTE 

Network Construction 

Communications Construction 
Building Video, Voice & Data 

Networks 

International 

IC-International Cable 
Hands-On Business 

Solutions for Global Operators 

Subscriptions: 
1-800-777-5006 

Advertising: 

1-301-340-7788 x4253 

Phillips Business Information, Inc. 
1201 Seven Locks Road, Potomac, MD 20854 USA 

Tel: 1-301-340-1520 
Fax: 1-301-340-0542 

Email: arubin@phillips.com 
Web: http://www.phillips.com 



îCALENDAR 
January 
8: SUE Satellite Tele-Seminar Program, 

Galaxy IR, Transponder 14, 2:30-3:30 

p.m. ET. Topic: "Data Over Cable (Part 
Two) Managing Your HFC Upgrade." 

Contact the Society of Cable Telecommu-

nications Engineers national headquarters, 

Janene Martin, (610) 363-6888, ext. 220. 

12: Cascade Range SCTE Chapter techni-
cal seminar. Contact Micah Martin, (503) 

230-2099, ext. 347. 

12: Pocono Mountain SCTE Chapter 
technical seminar, Ramada Inn, Hazleton, 
PA. Call Robert Trently, (717) 454-3841. 

SCTE MEMBERSHIP APPLICATION 
NAME: PHONE: 
MSO: FAX: 

COMPANY: TITLE:  
ADDRESS:  

CITY: STATE: ZIP: 

ON-LINE ADDRESS: HAM RADIO CALL SIGN: 

Affiliation: 0 Cable 0 Telephone 0 Other._ 

Job Description: 0 Manager/Administrator 0 Operations 
0 Installer 0 Sales 
0 Engineer 0 Technician 

Membership Type: 

0 Financial 
CI Construction 
0 Other:  

0 Individual @ $40 0 International @ $60" 0 Sustaining Member Co. (e 52511 
*Applicants from outside the U.S. include an additional $20 for mailing expenses. 

Make checks payable to SCIE, 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 matenal 
will be mailed within 30 days. Dues are billed annually. 

An Individual SCFE member will receive all standard benefits of membership. A Sustaining member i• 
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-Tee Expo 

Type of Card: 0 MasterCard 0 Visa Card#:   

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group:   

Sponsoring Member:  

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

Complimentary Subscription Application 

0 YES! I want to receive/continue to receive a FREE subscription to UN 0 
Communications Technology, SCTE's Official Trade Journal. 

Signature  Date 
(Signature and 

B. Please check the category that 
best describes your firm's pri• 
mary business .check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MS0 (two or more 
Cable TV Systems) 

05.0 Cable TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, STV or LPTV 

Operations 
9A.0 Microwave 
98.0 Telecommunications Carrier 
9C.0 Electric Utility 
9D.0 Satellite Manufacturer 
9E.0 Satellite Distributor/Dealer 
9F. 0 Fiber-Optic Manufacturer 
10.0 Commercial N Broadcasters 

date required hy U.S. Postal Service.) 

11.0 Cable N Component 
Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

& Consultants 
14.0 Law Firm or Govt. Agencies 
15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational N Stations, 

Schools and Libraries 
18.0 Other (please specify) 

C. Please check the category that 
best describes your job title: 
(check only one: 

19.0 Corporate Management 
20.0 Management 
21. 0 Programming 

Technical/Engineering 
22.0 Vice President 
23.0 Director 
24.0 Manager 
25.0 Engineer 
26.0 Technician 
27.0 Installer 

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

D. Which one of the following best 
describes your involvement in 
the decision to purchase a 
product/service? 

31. J Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

Planning Ahead 
Feb. 24-26: Texas Cable Show '99, 

San Antonio. Call (512) 474-2082. 

March 23-24: Digital Engineering 
Conference: The Consumer Electon-

ics Future, Crowne Plaza, Hasbrouck 

Heights, NJ. Call (703) 907-7660. 

May 25-28: Society of Cable 

Telecommunications Engineers 

Cable-Tec Expo '99, Orlando, FL. Call 
(610) 363-6888. 

June 13-16: 1999 National Show, 
Chicago. Contact the National Cable 

Television Association at (202) 775-
3669. 
June 22- 24: International Confer-

ence on Consumer Electronics, Los 
Angeles Airport Marriott. Contact 

Diane Williams, (716) 392-3862. 

13: Big Sky SCTE Chapter technical 

seminar, Side Car Restaurant, Laurel, 
MT. Contact Jim Luttschwager, (406) 

628-2100. 
14: Penn-Ohio SCTE Chapter technical 

seminar, Sheraton North Inn, Pitts-
burgh. Topic: "Competition and CSR 

Training" with speakers to be an-
nounced. Contact Marianne McClain, 
(412) 531-5710. 
15: International Conference on Con-

sumer Electronics, call for papers submis-

sion deadline. Conference scheduled to be 
held June 22-29 at the Los Angeles Air-

port Marriott. Contact Diane Williams, 

(716) 392-3862. 

16: Cascade Range SCTE Chapter testing 
session, Beaverton, OR. BCT/E certifica-

tion examinations to be administered. 
Contact Ned Fenimore, (503) 605-4892. 
18-20: SUE Conference on Emerging 
Technologies, Dallas. Call (610) 363-

6888. 

21: Dakota Territory SCTE Chapter 

technical seminar, Aberdeen, SD. Topic: 

"Category VII Engineering Management 
and Professionalism" with speakers to be 

announced. Contact Tony Gauer, (605) 

426-6140. 

25-27: OSS '99: Operations Support 

Systems for the 21st Century, Wynd-

ham Palace Resort, Lake Buena Vista, 
FL. Contact TeleStrategies Inc. at (703) 

734-7050. CT 
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INTRODUCING 

"DIGITAL 

REVENUE 

STREAMS" 

• It's time to go digital and we can help you navigate. 

.\ Up to 32 channels of PPV near-video-on-demand 

\ Up to 40 digital channels of CD-quality, 

commercial-free music 

\ National access control 

\ Hardware, financing, marketing and technical support 

TVN is the total turnkey solution you need 

to turn digital streams into revenue streams. 

CALL 1.818.526.5000 

WITH NAVIGATION 

FROM TVN. 

GO 

WITH 

THE 

FLOW. 

DIGITAL CABLE TELEVlDjr 

THE SIGNAL YOU'VE BEEN LOOKING FOR. 

'^npAi Re« Rewarreel TIN Deed Code 

Reader Service Number 70 



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. 

3-Corn 
5400 Bayfront Plaza, MS-2203 
Santa Clara, CA 95052 
(408) 326-5000; 
Fax (408) 326-5004 
www.3com.com 
Donna Sellers (408) 326-1728 
Supplying data, voice and video 
communication technology 3Com 
Corp. delivers networking solutions 
to more than 200 million customers 
worldwide. The Co. provides com-
prehensive, innovative information 
access products and system solu-
tions for building intelligent, reli-
able and high performance local 
and wide area networks. 
Read« Service #11 

Alpha Technologies 
3767 Alpha Way 
Bellingham, WA 98226 
(360) 647-2360; 
Fax (360) 671-4936 
www.alpha.com 
Baily Shewchuk 
Alpha Technologies is a world 
leading manufacturer of applica-
tion specific powering solutions 
for voice, video and data commu-
nication systems. Alpha's products 
include: UPS's, line conditioners, 
surge suppressors, batteries, and 
accessories. 
Reeder Strike #3 

Anadigics 
35 Technology Drive 
Warren, NJ 07059 
(908) 668-5000; 
Fax (908) 668 5132 
www.anadigics. Corn 
mktg@anadigics.com 
Tim Blanke 
Anadigics is the leading world-
wide supplier of GaAs ICs for the 
global communications markets. 
Reader Service #37 

Avantron Technologies 
8596 Pix IX Blvd. 
Montreal, Quebec H1Z 4G2 

(800) 297-9726; 
Fax (514) 725-5637 
www.avantron.com 
Bernie Cadieux 
info@avantron.com 
Avantron manufactures test equip-
ment for the cable TV Industry. 
With innovative low-cost high-
quality products like the AT200OR 
Spectrum Analyzer, Avantron is 
making it possible for a large 
number of field technicians to 
have the tools they need to solve 
today's challenges. 
Reeder Service #26 

Barco 
3240 Town Point Drive 
Kennesaw, GA 30144 
(770) 218-3200; 
Fax (770) 218-3250 
www.barco-usa.com 
Earlene Bentley 
ebbarco@aol.com 
Barco hardware and software im-
proves the quality and reliability 
of signal delivery Barco CATV 
equipment incorporates advanced 
capabilities to remotely monitor 
and control signal distribution 
system-wide, maximizing up-time 
and subscriber satisfaction. 
Reeder Serske #24 

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 
For over 40 years, Blonder Tongue 
Laboratories, Inc. has been manu-
facturing professional quality, 
commercial cable television prod-
ucts. Products include: Reception, 
Headend, Microwave, Analog & 
Digital Distribution, Fiber Optics, 
Interdiction, Test Equipment, Res-
idential and Specialty Equipment. 
Reeder Simko #25 

C-COR Electronics 
60 Decibel Road 
State College, PA 16801 
(814) 238-2461; (800) 233-2267 
Fax (814) 238-4065 
www.c-cor.com 
Sally Thiel, Manager, Corporate 
Communications 
C-COR offers AM fiber optics, RF 
amplifiers, network management 
systems, and more for communi-
cation networks worldwide. Ser-
vices include network design, 
training, emergency repair service 
and a 24-hour emergency hotline. 
C-COR is ISO 9001 registered. 
Reeder Service #84 

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 In-
novations the UHB-2001 Univer-
sal House Box. 
Realer Service #29 

Cable Resources Inc. 
85 "M" Hoffman Lane 
Islandia, NY 11722 
(800) 537-9995; Fax (516) 234-
4436 
Maura O'Riordan 
Cable Resources offers a new line 
of test equipment to maintain re-
turn networks in the cable TV en-
vironment. Simple and easy to 
implement, the RDU shows the 
big picture; ingress, noise and car-
rier levels for real-time analysis of 
5-40 MHz return networks. 
Reeder Service #39 

Cheetah Technologies 
6432 Parkland Drive 
Sarasota, FL 34243 
(941) 756-6000; 
Fax (941) 758-3800 
www.cheetahtek.com 
Pamela Girardin 
(941) 756-6000, ext. 1340 
Pamela.girardin@cheetahntekcom 
Through its internationally estab-
lished Cheetah product line, 
Cheetah Technologies provides 
broadband status and performance 
monitoring solutions to world 
leaders in cable TV and telecom-
munications. 
Reeder Sinks #72 

CommScope 
P.O. Box 1729 
Hickory, NC 28602 
(800) 599-9265; 
Fax (828) 459-5099 
vvww.commscope.com 
Gina Foy 
Coaxial and Fiber Optic cables 
featuring New Power Feeder, 
Cable-in-Conduit, P111, QR, and a 
complete line of drop cables in-
cluding several available in EZ-
PAK packaging. 
Reeder Service #55 

Ditel 
913 22nd St. PL SE 
Hickory, NC 28602 
(828) 328-5640; 
Fax (828) 324-4738 
www.tii-ditel.com 
tii-ditel@abs.net 
Michael Mattei (516) 979-2994 
Ditel is dedicated to the design, 
development and manufacture of 
passive fiber optic components 
and hardware. Ditel currently 
manufactures a complete line of 
fiber optic splice holders, splice 
trays, fusion splice protection 
sleeves, indoor and outdoor 
splicing enclosures, termination 
closures, high-performance cable 
assemblies, the patent pending 
Lightrax(r) Fiber Optic Raceway 
System and the patented Fiber-
rav(r) Plenum Raceway System. 

Reader Smite #40 

DX Communications 
A Division of ltochu Cable 
Services, Inc. 
1143 W. Newport Center Drive 
Deerfield Beach, FL 33442 
(888) 293-5856; 
Fax (954) 427-9688 
Ken Mosca 
kmosca@ics-dx.com 
Manufacturer of quality headend 
equipment. Products include digi-
tal satellite receivers, 1RDs, satel-
lite receivers, agile modulators, 
stereo encoders, combiners, FM 
modulators, LNBs and accessories. 
Reed« Service #15 

Exide Electronics 
8380 Capitol Blvd. 
Raleigh, NC 27616 
(919) 713-5300; 
Fax (919) 713-5350 
www.exide.com 
info@exide.com 
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Rick Marcotte 
Exide Electronics, a BTR Co., 
is a leader in power protection, 
supplying Strategic Power 
Management solutions to a 
broad range of businesses and 
institution., 

Reader Service #N/A 

EONS 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 manu-
factures fiber optic connectivity 
devices for the telecom, CATV, 
and datacom markets. Products 
include connectors, adapters, 
patch panels, enclosures, cable 
assemblies, and splitters for sin-
gle-mode and multimode appli-
cations 
Reader Service #67 

FrontLine Communications 
404 W Ironwood Drive 
Salt Lake City, UT 84115 
(801) 464-1600; 
(800) 231-1349 
Fax (801) 464-1699 
www.frontlinecom.com 
Bill Robertson 
info@frontlinecom.com 
FrontLine provides complete EAS 
systems covering IF, Baseband and 
the only patented, proven All 
Channel Message system avail-
able. Affordable for any size sys-
tem with applications beyond 
EAS. We invite comparison! 
Reeder Semite OS 

GN Nettest 
Maureen Hanson 
(315) 797-4449; Fax: (315) 798-
-4038 
Reader Service #2 

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 
digital test equipment for the 
CATV Industry. This equipment 
gives bit error rates and other 
tests for QAM and QPR digital 
services. 
Ruder Sark, #12 

IMAKE Software & Services 
6700 Rockledge Drive, 
Suite 101A 
Bethesda, MD 20817 
(301) 896-9200; 
Fax (301) 897-2130 
Nancy Simon; (301) 986-9234 
nsimon@imake.com 
www.imake.com 
IMAKE delivers custom software 
development, systems integra-
tion services and products to 
the digital world with expertise 
in Internet, cable, satellite and 
telephony delivery systems. 
Front and back office support 
specialists. 
Reader Service #23 

'media 
Karen Bellantoni and Rochelle 
Schiffman 
(415) 975-8038; 
Fax: (415) 975-8008 
Reeder Service #27 

Lindsay Electronics 
50 Mary St. West 
Lindsay, ON K9V 4S7 
(705) 324-2196; 
Fax (705) 324-5474 
From USA (800) 465-7046 
www.lindsayelec.com 
sales@hq.lindsayelec.com 
David Atman 
Focused on the last mile, our 
revolutionary new technology 
creates communication equip-
ment to solve system problems 
before they become subscriber 
problems. This is achieved 
through applied ISO continuous 
improvement disciplines, inno-
vation, and strict attention to 
details. 
Reader Service #51 

Lode Data Corp. 
7120 E. Hampden Ave. 
Denver, CO 80224 
(303) 759-0100; 
Fax (303) 759-0214 
www.lodedata.com 
Mike Springer 
Mikes@lodedata.com 
Mary Garcia Maryg@lodedata.com 
Lode Data Corp. produces soft-
ware used for CATV design and 
drafting. Our software's speed, 
power, flexibility, and accuracy 
combine to create the most effec-
tive production design and draft-
ing programs available. 
Reeler Servke #34 

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@worldnetatinet 
Mark Lipp 
Buy, sell and distribute, new, 
excess, and refurbished fiber 
optics, active electronics, con-
verters, and passives. We manu-
facture a complete line of 
replacement pads, equalizers 
and plug-ins for most major 
manufacturers that meet or 
exceed original factory specifi-
cations. 
Reeder Service #52, 54 

MHZ Mega Hertz 
6940 South 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 
Mega Hertz represents or dis-
tributes; off air or satellite an-
tennas; character generators; 
commercial insertion products; 
emergency alert systems; fiber 
Tx/Rx; stand-by generators; 
headend electronics; satellite 
electronics; stereo processors; 
test equipment; custom traps 
and filters. 
Reader Service 021, 31, 46, 48, 50, 58, 60 

Multilink 
580 Ternes Ave. 
Elyria, OH 44035 
(440) 366-6966; 
Fax (440) 366-6802 
www.multilinkinc.com/multi 
linkinc 
mulink@ix.netcom.com 
Steve Kaplan 
Multilink is a leading manufactur-
er of cable television supplies. 
Multilink manufactures plastic en-
closures, metal enclosures, and 
splice closures as well as fiber 
optic, and telecommunications 
products. 
Reader Service #73 

Omega One LIC. 
144 McQueen Blvd. 
Summerville, SC 29483 
(888) 875-1144; 
Fax (803) 875-0055 
Peter Radding, President 
Reeler Servke #30 

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 
PDI.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. 
Reader Service #9 

Pirelli Cables and Systems 
North America Communications 
Division 
700 Industrial Drive 
Lexington, SC 29072 
(803) 951-4800; 
Fax (803) 957-4028 
Helen Rivers 
Fiber optic products manufactur-
er. Various products. Connectivity 
hardware, premise cables, and 
fiber optic products for CATV and 
CLEC use. 
Reader Service 014 

Power & Telephone Supply Co. 
2673 Yale Ave. 
Memphis, TN 38112 
(901) 320-3080; 
Fax (901) 320-3082 
www.ptsupply.com 
Mary Bowen 
Provides material distribution ser-
vices to the communications, net-
work, and CATV industries. 
Full-line stocking of cable, fiber 
optics, hardware tools, and CATV 
industries. 
Reader Service #41 

Quality RE 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 
bandwidth upgrades of CATV sys-
tems, laser drivers and isolation am-
plifiers for the Headend, 
high-quality amplifiers for the MDU, 
hotel/motel industry and the home. 
CATV repair service is our specialty. 
Reader Service f43 

Riser-Bond Instruments 
5101 N. 57th St. 
Lincoln, NE 68507 
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(800) 688-8377; 
Fax (402) 466-0967 
www.riserbond.com 
John Ramus (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. 
Reeder Service 047 

Sadelco 
75 West Forest Ave. 
Englewood, NJ 07631 
(800) 569-6299; International 
(201) 569-3323 
Fax:(201) 569-6285 
Mr. Leslie Kaplan, VP 
www.sadelco.com 
sadelco@aol.com 
Designs and manufacturers signal 
level meters and calibrators. 
Rudy Serrk• 036 

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 communi-
cations systems, satellite-based 
video voice and data communi-
cations networks and worldwide 
customer service and support. 
Reader 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 
The Siemon Co. is a world-class 
manufacturer of telecommunica-
tions cabling systems. The Siemon 
Cabling Systems provides stan-
dards-based structured cabling for 
voice, data, and image technolo-
gies. High performance products 
for UTP, ScTP, optical fiber and 
coaxial cabling, combined with a 
global network of certified in-
stallers, enable The Siemon Ca-
bling System to support both 
current and emerging networking 
applications including TP-PMD, 

100BASE-T, Gigabit Ethernet, and 
155Mb/s and 622Mb/s ATM. ISO 
9001 and 9002 certified. 
Reeder Sint. 061 

Silicon Valley Communications 
931 Benecta Ave. 
Sunnyvale, CA 94086 
(408) 739-8800; 
Fax (408) 245-9873 
www.svci.com 
sales@svci.com 
Ed Feghali (408) 245-8800 
Silicon Valley Communications, 
Inc. offers the most comprehen-
sive line of optical transmission 
products including 1310 and 
1550 nm transmitters, high per-
formance optical amplifiers, in-
door/outdoors receivers, and 
Network Management System. 
Reader Service #28 

Standard Communications Corp. 
P.O. 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 com-
plete cable system solutions offer-
ing analog and digital satellite 
receivers, frequency agile modula-
tors, BTSC generators, and the 
STRATUM Modulation System. 
Ruder Simko #7 

Stanford Telecom 
480 Java Drive 
Sunnyvale, CA 94089 
(408) 745-2685; 
Fax (408) 541-9030 
www.stanfordtelecom.com 
William Patton 
Bill.Patton@stelhq.com 
Stanford Telecom produces modu-
lator and demodulator ASICS and 
assemblies for transmission and 
reception of return path data in 
HFC systems. Included is a sub-
scriber modem modulator/demod-
ulator in HFC systems. Included 
is a subscriber modem modula-
tor/demodulator on one chip. 
Reader Service #22 

Telecrafter Products 
12687 W. Cedar 
Lakewood, CO 80228 

(800) 257-2448; 
Fax (303) 986-1042 
Ronnie Cox and Jim Mariano 
mail@dropsupplies.com 
Supplier of drop installation prod-
ucts for CATV, DBS, and wireless 
operators, including drop cable 
fastening products for single or 
dual cable, cable identification 
markers, residential enclosures, 
and more. 
Rued« %mks 85, 8 

TeleWire Supply 
94 Inverness Terrace East 
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 interna-
tional supplier of products needed 
to build and service a broadband 
communications network. 
Rseht Sinks 06 

lemon Communication 
Systems 
2952 Bunker Hill Lane 
Santa Clara, CA 95054 
(408) 727-4400; 
Fax (408) 727-6205 
www.terayon.com 
John Hamburger 
Terayon's S-CDMA-based cable 
modem systems deliver fast and 
cost-effective two-way data ser-
vices over any cable plant. Their 
advanced QoS capability supports 
both business and residential data 
services 
Reader Service #4 

Trilithic 
9202 East 33rd St. 
Indianapolis, IN 46236 
(800) 344-2412; 
Fax (317) 895-3613 
www.trilith.com 
Bob Jackson (317) 895-3600, ext. 
152 
bjackson@trilithic.com 
Trilithic designs and manufactur-
ers: Portable HFC test equipment; 
ingress monitoring systems; EAS 
compliance systems; RF and mi-
crowave components. 
beler Simko 033, 62 

Tulsat 
1605 E. Iola 
Broken Arrow, OK 74012 
(800) 331-5997; 
Fax (918) 251-1138 
Mark Schumacher and David 
Chymiak 

Tulsat is stocking distributor for 
Blonder Tongue, Drake and Cali-
fornia Amplifier. 70,000 Square 
feet of complete repair facility and 
warehousing. Refurbished head-
end and line equipment, taps, 
traps, pin connectors and cable. 
Realer Son*. 017, 59 

Tyton Hellermann 
7930 N. Faulkner Road 
Milwaukee, WI 53224 
(800) 822-4352; 
Fax (414) 355-7341 
www.tytonhellermann.com 
tyton@tytonhellennann.com 
Terry Tuttle (414) 355-1130 
A global manufacturer of a wide 
range of cable management prod-
ucts including the NEW CableTyte 
fiber splice closure line which of-
fers efficient, easy to install solu-
tions for protecting fiber splices. 
Reader Service #45 

Videotek 
243 Shoemaker Road 
Pottstown, PA 19464 
(800) 800-5719; 
(610) 327-2292 
Fax (610) 327-9295 
David C. Hirsch 
dchirsch@videotek.com 
Located in Pottstown, Pennsylva-
nia, Videotek, Inc., is a leading 
manufacturer of test and measure-
ment equipment, video demodula-
tors, routing and production 
switchers, color correctors and 
processors, and related equipment 
for the professional video and 
television broadcast markets. 
Videotek is committed to Zero 
Defects and is ISO-9001 certified. 
Reader Service #18 

Wavetek Corp. 
5808 Churchman Bypass 
Indianapolis, IN 46203 
(317) 788-9351; 
Fax (317) 782-4607 
www.wavetek.com 
Gary Culbertson 
One of the top ten test measure-
ment companies in the world, 
Wavetek Corp. designs, manufac-
tures and markets worldwide a 
broad line of electronic test and 
measurement instruments for the 
cable television, telecommunica-
tions, wireless communications, 
radio, video, LAN, ATE and 
metrology markets. As the world 
leader in CATV test, Wavetek of-
fers signal level, analysis, leakage 
and home wiring meters, sweep 
systems, headend monitoring, and 
bench sweep equipment. 
Reader Service 810, 42, 44 
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TRAINING 

By the NCTI 

Troubleshooting Hum Modulation, Part 4 

Il his month's installment continues a series on troubleshooting hum modulation. The material is adapted from a lesson in NCTI's Installer Technician Course. NCTI. 

Last installment provided two methods 
(using a TV test set and using the customer's 
TV set) for checking picture quality at the 
cable wall plate if you don't have a signal 
level meter (SLM) that measures hum per-
centage. This installment covers 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. 

As emphasized previously, because an 
electrical shock hazard may exist when 
troubleshooting a hum modulation prob-
lem, always carefully observe all appropriate 
safety precautions. 
• Checking picture quality on customer's TV 

set after disconnecting broadband drop 
cable. Visible and/or audible hum on a 
customer's TV set that is connected di-
rectly to the broadband cable wall plate 
indicates either a problem with the cus-
tomer's electrical wiring, a customer-
owned electrical appliance, the TV set, an 
in-line house amplifier, the drop ground-
ing system, the customer tap, or the feed-
er system. To determine if the TV set is 
causing excessive hum, disconnect the 
broadband drop cable from the set's 75-

Figure 1: No hum on TV set when connected 
directly to the wall plate 

ohm VHF connector or matching trans-
former. Next, connect a coaxial jumper 
from a known good VCR directly to the 
TV set. Since the VCR is not causing the 
excessive hum, play a good quality 
recorded videotape on the TV set. The 
absence of hum on the TV set indicates 
the excessive hum is generated prior to 
the wall plate and not by the TV set. 
Hum bars on the TV set indicate the ex-
cessive hum is generated by the TV set or 
the customer's electrical wiring system. 

Another way to determine if the TV set 
is causing the excessive hum is to discon-
nect the broadband input cable from the 
customer's TV set and connect rabbit ears 
or other over-the-air antenna to the cus-
tomer's TV set to view a strong local sig-
nal. Hum bars on the TV set indicate the 
excessive hum is generated by the TV set 
or the customer's electrical wiring system. 
The absence of hum bars indicates the ex-
cessive hum is generated prior to the 
broadband cable wall plate and not by the 
TV set. 

• Checking picture quality at set-top terminal 
and/or VCR. If there was no noticeable 

Figure 2: Hum bars present when set-top ter-
minal reconnected indicate a defective set-top 

hum when the customer's TV set was con-
nected directly to the cable wall plate (Fig-
ure 1), check the picture quality at the 
output of each reconnected active device 
until noticeable hum modulation is pre-
sent on the customer's TV set. It is possi-
ble that visible and/or audible hum can be 
produced from one or all of these active 
devices. Reconnect and turn on one active 
device at a time to the TV set until the 
hum bars reappear. Good picture quality 
at the input to the set-top terminal, but 
visible and/or audible hum on the TV set 
at the output of the set-top terminal indi-
cates a defective set-top terminal (Figure 
2). Replace the set-top terminal and 
recheck the picture quality again. Good 
picture quality at the input of the VCR, 
but visible hum bars at the output of the 
VCR, indicates a defective VCR (Figure 3). 
Explain to the customer that the VCR is 
causing the interference (as evidenced by 
good picture quality at the input to the 
VCR, but visible and/or audible hum at its 
output), and it requires repair to eliminate 
the hum on the TV set when the VCR is 
included in the configuration. CT 

The next installment will continue with pro-
cedures for systematically isolating the 
cause of visible hum bars. 

Figure 3: Hum bars present when VCR re-
connected using known good set-top termi-
nal indicate a defective VCR 
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A. Are you a member of the SCIE 
(Society of Cable 
Telecommunications Engineers)? 

01. _  you 
02 _ 

B. Please check the category that 
best describes your firm's primate 
business (check only 1): 
Cable TV Systems Operations 
sa_ Independent Cable Pi Syst 
04. MO fleco. nue Cable 
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D. In the next 12 months, what cable 
equipment do you plan to buy? 

37. ___, Ariplifers 
38. Anlernas 
Si. CAN Passive &loom's noticing 

Coewal Cable 
40. Cable Tools 
41. _  C,AD Software. Mapprng 
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equipment expenditure? 

59. up to S50.033 
In 550.001 to 5100.000 
81. $100.00, to 5250 00o. 

F. Ms the next 12 months, what 
fiber-optic equipment do you 
plan to buy? 

62 _ FCer-Cutqc Meters 
63. fiber-OplicConnectors 
64. __ Frter•Oplic Ox.piers Spielers 
56 Fder-Oplic Spices 
66. fiber-Optic TransneterFlecewer 
67. Feer-Opec PalehoxdsPigtaie 
68. _  Fber-OpieComponents 
09. Fber.Oplic Cable 
70. Fter-Optc Oosures & Cabrets 

S. Mid pum sumeel flbereptIc 
squIpranut experIlbsre? 

71. b S93,030 
72 $50031 lo$t50,003 

73 _ 5100.001 to 5250 000-

II. In the next 12 months, what cable 
test & eiseserement equipment 
do you plan to buy? 

74 _ Aue Test Equurnenl 
75 _ Cable Fault Lccators 
76 _ Ft« Opecs Test Equçment 
77 Leakage Detect= 
78 _ OTDFts 
79 _ Sognal Level Meters 
90 _ Spectrum Analyzers 
81 Status Monrtomg 
82 _ System Bench Sweep 
83 _ TDFts 

I. What is your annual cable test 
and measurement equipment 
expenditure? 

84. _ ,ecS5C 000 
85. S50.001 to S100.000 
W. S100.001 to 5250,00C, 
87 over S250 OM 

J. In the next 12 months, what cable 
services do you plan to buy? 

81 _ Centracang Senrces (Curstrucoara 

_ Repair Sereces 
90 Technical Services Eng Desrgn 

K. What is your annual cable 
services expenditure? 

91  L4)10550.000 
92. $50.001 55150,250 
93. $100.001 to &max 
91. Ceed S250.000 

L. Do you plan to rebuild/ upgrade 
your system in: 

95. _ f 'ea' 
96. mcre than 2 years 
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97. _ op to 10 mires 
91 _ 1110 mies 
99. 31 minor more 
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133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

157 
158 
159 
160 
161 
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163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
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183 
184 
185 
186 
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188 
189 
190 
191 
192 
193 
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195 
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197 
198 
199 
200 
201 
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204 
205 
206 
207 
208 
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210 
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216 
217 
218 
219 
220 
221 
222 
223 
224 
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226 
227 
228 
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232 
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234 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
927 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

A. Are you a member of the SCIE 
(Society ot Cable 
Telecommunications Engineers)? 

01. yes 
Ce. 00 

S. Please check the category that 
best describes your tinos primary 
business (check only it: 
Cable TV Systems Operations 

Inquperden! Cade N Sys& 
01. MS0 two or move Cade 

TV Systems) 
OS. Cade TV Cos:actor 
M. Cable 1V %gem Network 
07. SMATV or DBSOperator 
08. WADS, STY a LIM/ Operate 
09. Wixom» 
10. Teleovmsmkatims Camer 
It. _  Backe UMW 
12. Salle klenuledurer 
13, Sidle OnetuloeDealer 
14. -- Ft« Omicermulacuer 
15. Ode Near* 

Canmecial TV Boadcasler 
17. Cable TV Canons« Manufacturer 
18. Cabe TV Investor 
19. %wad Institution Broker. Consulrant 
Si. _  Law Rums or Gov't Agency's 
21. Protium Proem or Dreamt, & 

Spxklaxs 
22. _  AMMON Agennes 
23. Edo:Masai TV Stalcos Schoots ard 

Libmries 
24. _  Ckw(plansessecily)_ 

C. Please check the category that 
best describes your job title: 
Technical/Engineering 
a Vey PIVSI 

26. Once 
27. _  Miner 
26._&100e 
Si. Technn 
98 Instake 

31. Cceporate Management (I.:Niels% 
Owners. Pres)Oents, Panners. 
Executne Senior Vice Presidents 81111 
Treasurers1 

32. Management Veo Presidents. General 
Managers. Systems Managers & Direcs7s) 

Si. ProgranYnng Ohce Presidents & 
Dawes and Managers& Pm:twerp 

34. Sales Grce Presidents. DMEINS & 
Managers and Sales Remeserealwep 

35 

98 

_ Marlene Nice Preened& Clinclore 
Managers and Sales RepresenraWes) 
_  Oiler (Conger" Oxise & Manes 
ficeTIlled Pomona& pleale specify) 

D. lu lhe Next 12 maths, what cable 
equipment do you plan to buy? 

37. _  Ampiders 
38. Artemis 
Si CATV Pessary Enema" Pacing 

Coed Cable 
40. Cable Tope 
41. - CAI) Software Mapprig 
42. Ccerrierual InsenciaChmacter 

&warm« 
43 _ CeopresumOntsi Bee 
44. C-  cenpubsEenicenent 
• Conneckeeropiners 
48. Rao Monomers 
47. _  liewInclEimWmere 
48. TrewrisionSuithno &peruse 
41 Nekorkkg Deemed 
511 Vaubsfeelealals 
51. MAIDS %minim &Kenai 
52. Mums« Eçupmert 
53. Resekam and Moidalces 
54. Pee Items 
55. SibsotedAdellouble Skulk 

Ekinnere/ComenterAgernolee 
TeleonsPCSEgiipment 

57. -  Pone( &soh (Buenos. et 
51 Video Servers 

E. What in your annual cable 
equipment expenditure? 

59. uç to S50.000 
843. $50.001 to 5100.000 
61. $100.001 io S250.000. 

F. In the next 12 months, what 
fiber-optic equipment do you 
plan to buy? 

EQ. Fiber.Optic &mowers 
63. Fter-Opec Connectors 
64. Fber-OPtic nrxicersSPIrtlers 
65. Fter-Opte Splicers 

FberOptx TrahsrmterFlecewer 
67. Fber.Optic PatcncorctsPxylads 
• Fber.Optic Co. xonents 
EC. Fter.Opoc Cable 
70. Fber-Opte Cosures & Cabinets 

G. What is your annual liber-optIc 
equipment expenditure? 

71. __ 
72, 55ü Cx7x. 

71 1101001 to S250.000. 

H. In the next 12 months, what cable 
test & measurement equipment 
Is you plan to buy? 

74. Auk Test Eipipmant 
75. Cobb Faulted= 

Fter Optics Test asipmant 
77. Leakage Detects(' 
78. OlDFIs 
71 Sipard Level Metes 
80. Speckle, Analyzers 
81. Status tqwng 
82. System B.vt, Sweep 
83. MRs 

I. What is your annual cable test 
and measurement equipment 
expenditure? 

84. upk550,000 
M. 850,00110 SICIOADD 
M. $1980019 $250.030 
87. oar $250,030 

J. In the next 12 wanths, what cable 
services de see plan to buy? 

88. Commclip Sesees (Ccnstructen 
Innekken 

89. Repair Semmes 
90. hellcat Serwces Er q Descr 

K. What is your annual cable 
services expenditure? 

91. _  sa S50 cos 
92. $50.501 k 6100.000 
sa mom a 5250.030 
91. cver S250000 

L. Do you plan to rebuild/ upgrade 
your system in: 

95 year 
96. rr»re Ina!, 2 yea, 

M. How many miles of plant 
me you upgradingirebuilding? 

97. moo looses 
98. 11-30 mites 
99. 31 mules or more 

To request product 
information via Internet, 

send e-mail to 
berkcomp@aol.com. 

subject: Communications 
Technology 1/99 
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SCTE 
By Oleh Sniezko 

What's So Hot About ET '99? 

urning issues today often cool down over time and then fade far into the background. 

For those of us in the cable telecommunications industry, however, the reality is lust the 

opposite. A constant flow of technological innovations and new applications ensure that what's 

smoldering today is flaming out of control tomorrow. 

This year's Conference on Emerging Tech-
nologies (January 19-21 in Dallas) will 
fan the technological flames within our 
industry to keep those fires burning hot. 
Our future relies on our ability to provide 
cutting-edge and seamless services that 
will keep subscribers looking to us for 
more. That is why if you are in Dallas for 
ET, you will be far ahead of the game in 
dealing with some of the critical issues 
facing the technical side of our business. 
Network services: There appears to be 

agreement that Internet protocol (IP) will 
be the standard mode for transmitting in-
formation. It also looks certain that hy-
brid fiber/coax (HFC) networks will be 
the hardware that people rely on to ex-
change data. 
The challenge for those of us who pro-

vide that hardware is in handling large 
bundles of data and making sure that, re-
gardless of what form of data is being 
transmitted, it arrives on the other end in 
proper order and that it appears to be 
seamless from the customer's perspective. 
Common carrier: Imposing regulations 

on the cable telecommunications industry 
in the past has caused disastrous effects 
on our competitive abilities. We again 
face this challenge in the form of being 
categorized as a "common carrier." 
Common carriers represent entities that 

supply a network other companies use to 
funnel services and information to con-
sumers. The common carrier establishes 
rates for access to the network, but does 
not control content or access to the ser-
vices. 
As with other entities providing such 

services, utility and telephone companies, 

for example, common carriers are subject 
to a variety of regulations. Beyond the 
regulatory scheme, however, common-
carrier status means giving up or losing 
control over what our networks carry. 

This change could completely restructure 
the nature of the cable telecommunica-
tions business. 

Interactive services: Our industry still 
is debating the potential profitability of 
interactive services such as videocassette 
recorder (VCR) control over pay-per-view 
(PPV) services, video games and similar 
features. 
1MMIMIMIM 

"Our future relies on 
our ability to provide 

cutting-edge and 
seamless services." 
In addition to addressing return path 

issues, service providers again must en-
sure that the services appear seamless to 
the subscriber. Imagine being in the mid-
dle of a game, trying to maneuver your 
controls and having to wait while your 
actions are processed and the results of 
those actions appear on the screen. 
Even more critical is making sure that 

when subscribers are ready to order the 
services, the system is up and running 
and ready to deliver. 

Standards: Because of the number of 
players involved in the services we pro-
vide—our systems, the hardware and 

software suppliers we use, our sub-
scribers, and the hardware and software 
suppliers to our subscribers—we have 
learned the importance of performance 
and interoperability standards the hard 
way. 
The work spearheaded by the Society 

of Cable Telecommunications Engineers' 
Digital Video, Data Standards and other 
engineering subcommittees represents a 
critical source that our industry is relying 
on more and more. The presentations at 
ET will give you a much better perspec-
tive of SCTE's efforts on standards than 
this article can. (Perhaps the sessions will 
spur more ongoing involvement in the 
subcommittees as well.) 

ET keynote speaker 
I also want to take this opportunity to 

highlight our keynote speaker for this 
year's conference, Dr. David C. Nagel, 
AT&T's chief technology officer and pres-
ident of AT&T Labs. 

Nagel currently is creating a highly fo-

cused and innovative research effort for 
the "new" AT&T and overseeing the de-
velopment of a new generation of Inter-
net and other communications and 
information services. He also advises the 
AT&T Operations Group and senior man-
agement staff on technology issues, and 
he leads the company-wide Technology 

Strategy and Development Council. 
Nagel's address certainly will provide 
thought-provoking information. 
Come prepared to light the torch of 

your imagination at the 1999 Conference 
on Emerging Technologies! CT 

Oleh Sniezko is vice president of engineering 
for TCI Communications and chairman of 
the SCTE's Emerging Technologies program 
subcommittee. He can be reached at (303) 
267-6959. 
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A MICROSECOND 

IMPULSE JUST 

INTERRUPTED YOUR 

RETURN PATH. 

DID YOU CATCH IT? 
Phesol Igpl n3 SKI 

Ede Ed, Y... 'lam+ Flea Dope+ Merkel Mew C'rr Het, _,Le.125J 

i> Aims 

G Ftep 

La SW 

11111.F.sege, 

Matkei 

Fi l,4eetute 

Mapes 

• DIsplay 

till Punt 

...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-565's 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 MHz — 

in a 20 millisecond sweep. That's three times the resolution of competing systems, in 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 
Cheetah Technologies 
2501 63rd Avenue East, Bradenton, FL 34203 USA 
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. 
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Introducing Confluent Confluent Power Processing* For Truly 
Uninterrupted Power Protection For Broadband 
Networks Supporting: 

BM Video 

Data 

MI Internet Access 

RIM Digital Television 

Telephony 
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