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Alcatel fiber optics. When you see
the light, you'll see the difference.

At Alcatel, we're doing something few in the
world can do. In Claremont, North Carolina,
we’re manufacturing our own fiber and
incorporating it into cable in a facility so
advanced, every step of the process occurs
under one roof. The system gives us complete
control over quality from beginning to end.
It also produces many significant product
enhancements, such as AFC3, our industry-
leading fiber coating process. Ultimately, it
means we can deliver our world class cable
with superior reliability. And to a fiber hungry
world, that's an advance worth talking about.
For more information and a full color

brochure, call 1-800-ALCATEL.
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Alcatel fiber optics. When you see
the light, you'll see the difference.

At Alcatel, we're doing something few in the

world can do. In Claremont, North Caroling,
we're manufacturing our own fiber and
incorporating it info cable in a facility so
advanced, every step of the process occurs
under one roof. The system gives us complete
control over quality from beginning to end.
It also produces many significant product
enhancements, such as AFC3, our industry-
leading fiber coating process. Ultimately, it
means we can deliver our world class cable
with superior reliability. And to a fiber hungry
world, that's an advance worth talking about.
For more information and a full color
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B Designed For
= Your Needs.

Sencore’s new line of hand-held signal level
meters were designed with one thing in mind -
to make your job easier. Along the way we also

- developed the most rugged, easy-to-use meter 4
on the market today.

= Al

it LCD displays that are foolproof in direct
wlight orl_'ég'ht time work. Plus, they're
esigned to give years of trouble free service
under all types of weather conditions and are
backed by Sencore’s 3 Year Extended Warranty.

Call us at 1-800-SENCORE (13525 ext. #531
to try one for yourself absolutely FREE!

Readar Service Number 2



DEPARTMENTS

Editor’s Letter * 4
News ¢ 10
SCTE News 14

Hranac’s View ¢ 1§
Senior Technical Editor Ron
Hranac of Coaxial Interna-
tional tackles reverse path
impulse noise.

Focus on Telephony ¢ 22
Local number portability
(LNP) is discussed by Knowl-
edgeLink’s Justin Junkus.

Product News ¢ 44
Business/Classifieds » 84
Ad Index ¢ 97

Bookshelf ¢ 94

Calendar ¢ 9%

Cable Trivia « 98

Test your cable history
knowledge with CT Editor
Rex Porter.

Training ¢ 100

Training tips from the
National Cable Television
Institute.

President’s Message ¢ 102
SCTE President Bill Riker
overviews the Society’s
newest membership directory
and yearbook.

© 1997 by Phillips Business Information Inc., a

SRRER R FEBRUARY 1997 |-

500-home
serving area

Future fiber
location

Tp -
omplfier tll

—ﬁ-l

omplifier

Telephony return path ¢ 32

FEATURES

Fiber and HFC » 26

The “fiber” portion of “hybrid
fiber/coax” is detailed by Philips
Broadband Networks’ Kerry
LaViolette and Eric Schnettler.

Telephony return path ¢ 3?
As cable network engineers
clean up return paths for deliv-
ery of high-speed data, S-A’s
Paul Pishal considers using a
telephony return in the interim.

S-CDMA » 35

What is this technology and
should you consider it as a solu-
tion to your data delivery ques-
tions? Adrian Jones of Terayon
explains.

ET /97 » 4

The Society of Cable Telecom-
munications Engineers’ cutting-
edge confab is covered by CT
Executive Editor Alex Zavis-
tovich.

Buack to Basics ¢ 46

A handy cable telecommunica-
tions acronym guide comes from
Jeff Keller of Bend Cable (page
46) and Woody Cash of TCI of-
fers up simple ways to measure
C/N (page 54).

L6 Cover
© Superstock.
ET /97 ¢ 42
Back to Basics ¢ 54
bsidiary of Phillips Puhlishing International Inc. All rights reserved. Contents may not be reproduced without periission. C: ications

Technology™ (ISSN 0884-2272) is published monthly. except twice in July, hy Phillips Business Information Inc., 1201 Seven Locks Road. Suite 300, Rockville, MD 20854, USA. Editorial and sales
offices located at 1900 Grant St., Suite 720, Denver, CO 80203 USA, (303) 839-1565. February 1997, Volume 13. Number 12. Periodicals postage paid at Rockville. MD, and additional mailing offices.
POSTMASTER: Send address changes to Communications Technology, Phillips Business Information Inc., 1201 Seven Locks Road, Suite 300, Rockville, MD 20854,

4

FEBRUARY 1997 o COMMUNICATIONS TECHNOLOGY



lngress
| makmg
| "'YOur retum
path a road
‘tonowhere? L

Ingress is the magjor roadblock to getting your
rettun path up and running. Fortunately,
there’s the new HP CaLan Sweep/Ingress
Anaiyzer. It's the only test gear that allows you
to quickly and accurately troubleshoot your
system, regardless of the presence of ingress.

When ingress corrupts reverse-path com-

munication, the headend unit (P Calan 3010H) VO you can

senses the problem instantly, and transfers the ({roubleshoot your
display of the ingress problem to the field unit SYystem at all times.
(HP CaLan 3010R). That means your technicians No matter how
can begin troubleshooting immediately. much ingress

And of course, the HP CaLan Sweep/Ingress Analyzer IS present.
offers DigiSweep, the industry’s fastest, non-
interfering, digital-services conmpatible
g} / ( / forward and reverse
1 / sweep. In fact,

reverse  sweep

measurements can
be performed in real-
~

time — even with
multiple users.

So don’t let ingress slow you
down. To find out how HP CaLan’s
Sweep/Ingress Analyzer can help
you identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1749. Or visit us at:
http://www.hp.com/go/catv

19806 Hewlent Packand o0 DIMIDGZTACT
SHS-) KIIE
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ANTEC Corp. is proud to introduce

the TeleWire Supply National
Service Center. The responsive source
for all your network needs. Coming

this month,

*  More service representatives

* Extended phone support hours

* Knowledgeable product specialists
¢ One-stop, one-call shopping

e Enhanced technical expertise

Thanke for your wuggestions. ..

and your aupport!

Safisfaction is always in stock.

|

AR ANTEC COMPANY

1-88-TeleWire l
(1-888-353-9473)
http://telewiresupply.com
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Technologies

alk about starting the
new year with a bang!
Last month we enjoyed
the Society of Cable
Telecommunications Engineers’ best
Conference on Emerging Technolo-
gies ever. The program subcommit-
tee of Chiddix, Farmer, Langenberg,
Pike, Riker, Semon, Smith and
Werner presented an outstanding
schedule of sessions. (For more de-
tails on ET 97, see page 42.)

Every session was of vital interest
to communications engineers but I
looked forward to “Empirical Data
and Field Experiences,” moderated by
Pete Smith. [ am now working out of
an office at my home in Phoenix, AZ,
so I was especially interested in pa-
pers presented on business experi-
ences in residential data networks,
integrated voice and data and the
network operation and field experi-
ences. By the way, while I'm talking
about my new location, this would be
a good opportunity to let you all
know my new business phone num-
ber is (602) 807-8299 and my new fax
number is (602) 807-8319. My new e-
mail address is tvrex@coax.com.

Data discussions

I have been discussing national and
global transmission of data with some
of our engineers in the field. And,
while I certainly see hybrid fiber/coax
(HFC) networks as being the answer
to regional transmission of data, I be-
lieve a land-based Internet will not
serve the future of long-distance data
delivery. The infrastructure providing
this service will not function at the
speeds we need. And why have high-
speed cable modems when the present
transmission system will slow delivery
down to a crawl or a busy signal?

If the telcos are going to claim that
overuse of their systems for data and
Web browsing is overloading their
capabilities, then such a combined
HFC and satellite system makes
sense. As surely as cable delivered

television to
people outside
the contours of
the broadcast
stations, per-
haps cable’s fu-
ture is to
provide TV,
computer and
t,elephone ser-
vice to the na-
tion and the world. HFC networks and
the Internet can provide that future.

I believe HFC networks will
“cluster” data for a geographical
area similar to a local area network
(LAN). Any data transmitted out of
that cluster, say from Phoenix to
New York, will be uplinked to a low-
orbit satellite and vice versa.

A few weeks ago, I purchased a
copy of The Road Ahead by Bill Gates.
Perhaps you have already read the
original version. But this is a com-
pletely revised and up-to-date edition.

Gates must have similar ideas
to those discussed in this column
because he and Craig McCaw
have invested in a company,
Teledesic, which will launch a net-
work of low-orbit (“435 miles up—
50 times closer to earth than the
geosynchronous”) satellites for
that purpose. And I think that
will enable cable operators to re-
alize the full potential of high-
speed modems. If you don’t have
the most recent edition of Gates’
book, you can find it at most book-
stores, retailing for $15.95 and
published by Penguin Books. It’s a
“must-read.”

Well, it’s home from ET ’97 in
Nashville, TN, and back out on the
road again. Three shows are taking
place this month: The Texas Show,
OFC 97 and Satellite '97. It’s going
to be a great year for the communi-
cations industry!

Rex Porter
Editor
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TeleWire Supply has the tools
- and safety equipment you need
to maintain your system. Call us

now. Whether you're preparing for a

rom pouches to pullers, from

major upgrade or just maintaining your current

system, we've got all the tools it takes.

Satisfaction is always in sfock.
TeleWire suppy

AN ANTEC COMPANY

1-888-353-9473 ¢« 1-88-TeleWire
http://telewiresupply.com
Call for your free Product Catalog
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“Call us for all your
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800-525-8386 800-962-5966 800-821-6800 800-883-8839
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BANDPASS FILTERS

Our catalog has a filter for
every CATV problem.

Ask for it!
We can also make your
special filter in a hurry.
Just tell us your problem. DIIE:SEFI)“(\I{IRS
We’'ll answer within 24 hours!
1.
PAY- TV BROADCAST
TRAPS INTERFERENCE FILTERS

—r— UHF
= 4
/ .‘y

BOSTICK FILTER DIVISION

7395 Taft Park Drive
East Syrucuse, NY 13057
Mailing address:

PO Box 37

Syracuse, NY 13220
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of personal service to
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Putting bogether or upgradmg a head-
end is more complex than ever. You
need technology that will bridge the
gap. between today’s wants -~
row’s needs.

SATELLITE & BROADBAND

TVM5508

MODULATOR

Cover the broad-

band spectrum
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MHz with a AGILE IRD-1I

single unit. Cable industry’s
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3 Y -3 broadcast

quality IRD.
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Industry develops
data delivery specs

The Data Over Cable System In-
terface Specification working group
announced af December’s Western
Show that it has developed a set
of specifications aimed at gaining

S |

interoperable high-speed cable
modems. The group is comprised of
cable operators Comcast, Cox, TCI,
Time Warner, Continental, Rogers as
well as Cable Television Laboratories.
The specs include a radio fre-
quency (RF) interface specification
that was released last December to
the 95 vendors that have signed the

Don't wait for a majer outage to occur. Depend on Norscan
to warn you in advance of fiber cable problems

to measure the integrity of your fiber optic outside piant.

And this is the other way.

N RN N RN NURRRRRRT NN AN
SIIr1000208010102 LRRERRNRRARNRARNRNANY
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“Data Over Cable System Interface
Specification Access Agreement.”
Modems compliant with the spec
will be capable of delivering data
to users at a minimum rate of 27
million bits per second (Mbps).
Hewlett-Packard, Bay Networks’
LANCcity Cable Modem Division and
COM21 have all indicated interest
in building interoperable modems
that comply with this specification.
However, Motorola, a leader in
cable modem shipments, an-
nounced it would make its own
specs available to other manufac-
turers on a royalty-free basis.

MSOs shuffle
telephony plans

Both Time Warner and TCI
recently announced they were
falling back on aggressive plans to
roll out telephony to subscribers
over their cable telecommunications
networks. On the other hand, Cox
Communications unveiled plans to
launch switched residential and
business services early this year.

TW said it will focus on offering
telephony to its corporate customers
rather than to residential cable sub-
scribers. TCI announced it is simply
putting the brakes on rollouts of
telephony and Internet access in
many of its systems.

Despite the fact that TW is
dropping back on residential tele-
phony, the MSO will continue to
market the service in its Rochester,
NY, system. That is currently its
only hybrid fiber/coax (HFC) plant
offering voice. Mike Luftman,
spokesman for Time Warner, said
that delays in implementing inter-
connection rules and regulations in
many states warrants caution in
telephony rollout.

Cox said it is including telepho-
ny right along with high-speed
delivery in its two-way plans. At
press time, the company was set to
complete installation of three large
switches (each able to serve up to
128,000 lines). Cox’s two-way plans
include plain old telephone (POTS)
and DS-1, the 1.544 Mbps service,
as well as integrated services digi-
tal network (ISDN). —
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If you are deploving digital technology for today and into the next century, then you should
know that innovative digital products will be coming from an unexpected source: Harmonic Lightwaves.

Superior technology, effective customer support and competitive pricing have already made us a leader

in the broadband industry. We're putting that expertise to work in a new line of digital video

products to be unwrapped early next year. As with our analog products, this new

digital product line will give a new meaning to the word “innovative.” //R/
/,

Connect with The Source and see why the world’s most advanced digital
networks will relv on Harmonic Lightwaves. Harmonic Lightwaves

549 Baltic Wav. Sunnyvale. California 94089-1140. USA. 800.730.4099 408.542.2500 FAX. 408.542.2511
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Gl splits
into three entities

General Instrument Corp. an-
nounced a restructuring plan
wherein the company will split into
three separate entities: NextLevel
Systems Inc., aimed at broadband
technology; CommScope Inc., for the
manufacture of cable; and General
Semiconductor for making power
semiconductors.

Communications Technology sis-
ter publication CableFAX reported
that market analysts are hailing
the move, saying it separates the
high-growth broadband sector from
the profitable but slower-growing
cable and power units.

Vendors make
moves into China

In an initiative to bring broadband
voice, video and data communications
to China, several cable telecommuni-
cations vendors are making business
agreements in the country.

Responsiveness
Timely Service

/
e o

/ \.

Competitive Pricing
And High Quality Scientific- ntlnntn
Broadband €Equipment

Klungness Electronic Supply

Motorola signed an agreement
with the operating subsidiary of
China’s Ministry of Electronics In-
dustry for the trial and supply of
CableComm technology and Cyber-
SURFR cable modems. Up to 10,000
cable access units and CyberSURFR
cable modems are set for deploy-
ment and an additional 200,000
units will be shipped in 1998.

The CableComm system
consists of both cable telephony
and high-speed data technology.
The cable telephony line allows
for plain old telephone service
(POTS) and other multimedia
services over the hybrid fiber/coax
(HFC) network. The CyberSURFR
cable modem connects subscriber’s
personal computers to the high-
speed cable TV infrastructure
and offers speeds of up to 10
Mbps in the downstream path and
an upstream data rate of up to
768 kbps.

In another move to help China
develop its telecommunications net-
work infrastructure, ADC Telecom-
munications will be distributing its
fiber-optic cabling systems through-

\

CATV SYSTEMS AND SUPPLIES
Visit us at our Web Site

1-800-338-9292

www.ccikes.com

A Leader In Broadband Systems & Supplics For Over 'l‘hree Decades

Reader Service Number 101

out China. As part of the agreement
made between ADC and Nanjing
Telecommunications Equipment
Factory, NTEF will be the distribu-
tor for the marketing, sale and dis-
tribution of ADC’s FL.2000 fiber
panel products.

ANSI approves
first SCTE standard

The Society of Cable Telecom-
munications Engineers announced
that the American National Stan-
dards Institute officially approved
SCTE'’s first submitted standard,
“F-Port (Female Outdoor) Physical
Dimensions.”

The standard was approved in
late December 1996 after many
months of editorial review and
changes to refine and clarify the
language detailing the standard.
Two additional SCTE standards
are presently scheduled for sub-
mission to ANSI: “Digital Video
Transmission Standard for Cable
Television” and “F-Port (Male Out-
door) Physical Dimensions.” =
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Test Results Speak Louder Than A Thousand Words!

Test Report of a Leading  Typical PDI-60M Test Report

Brand Cost: $1500

Cost: Around Half

No Hype

No Gimmicks

No Unnecessary

Bells and Whistles

Just Pure Performance

We invite you to compare

PDI is proud to offer you the following FCC ready units:

Agile Modulators
Fixed Modulators

Reader Service Number 112 T C,h annel Modulators
Agile Demodulators

Agile Processors

1 GHz Combiners

Channel Elimination Filters

Crated and Assembled Headends

Passive Devices Inc. 6353 West Rogers Circle Bay #6 Boca Raton, Fl 33487

(e e e 1-800-242- 1606 (561)998-0600 Fax: (561)998-0608

http://www.pdi-eft.com



Over the last year, the SCTE has
been very active in the development of
new standards for the cable telecom-
munications industry, jumping from
44 SCTE-developed standards in Jan-
uary 1996 to 80 by January 1997.

TCA Cable test:

Telephony return

TCA Cable TV, in Tyler, TX, is set
to begin tests on high-speed data
delivery and cable modem perfor-
mance using a telephony return
path. Pending the trial’s success,
TCA will purchase 20,000 units over
a two-year period for use in its sys-
tems throughout Texas, Arkansas
and Louisiana. The modem selected
for the trial is Scientific-Atlanta’s
dataXcellerator.

The unit operates over one-way
plant using both a built-in analog
28.8/33.6 kbps telephone modem
and the public telephone network for
the reverse path. S-A will be provid-
ing status monitoring and remote
network management through its
Melbourne, FL, operations center.

NOTES

* Time Warner launched a new,
free package to introduce high-
speed cable modem technology to
schools across the country. So far,
13,000 “Classroom Connections” kits
have been distributed free to schools
in areas served by the MSO, includ-
ing Akron and Canton, OH.

* Cox Communications
launched its @Home Networks high-
speed Internet access service in Or-
ange County, CA. The company has
imminent plans to launch the ser-
vice in other areas of that county as
well as San Diego and Phoenix, AZ.

* PowerTV announced that Time
Warner selected its operating system
and Eagle multimedia hardware for
its broadcast and two-way digital net-
work solution (the Pegasus project).
PowerTV technology will be incorpo-
rated into all digital set-tops supplied
by Scientific-Atlanta, Toshiba and
Pioneer to Time Warner.

* Zenith Electronics and Net-
work Computer Inc., a subsidiary
of Oracle Corp., joined forces to
launch “a new generation of conver-

gence products.” Zenith plans to
offer set-top boxes and integrated
TV sets with interactive capabilities
based on NCI'’s system software.

¢ Stanford Telecommunica-
tions was awarded a $1.5 million
contract from COMZ21 for cable TV
return path modulator application-
specific integrated circuits (ASICs)
and receiver assemblies to be used
in COM21’s cable modem.

¢ Alcatel and Hybrid Net-
works announced an agreement
wherein Alcatel will market, distrib-
ute and sell Hybrid’s high-speed
cable access systems worldwide.

* Prime Cable of Chicago is in-
stalling a two-zone 24-channel
MPEG-2 digital ad insertion system
from Channelmatic. The Prime Star
Chicago system will be installed
with a capacity to store 1,080 thir-
ty-second commercials and will in-
terface to a CCMS 20/20 traffic and
billing system.

* Marcus Cable purchased
C-COR’s 862 MHz FlexNet ampli-
fiers and FlexNode fiber nodes for a
3,500-mile HFC rebuild in its Fort
Worth, TX, system. CT

@ wrote the book.
Call for your free copy of

“The Handbook on Cable EAS”.

North East
RF Tech

Mid Atlantic
Vision Telecom
215 362-7950

800 678-2122

Experience, expertise and proven EAS systems since
1989. Complete systems include program override for
IF, Baseband and Composite Video. Solutions for all
budgets and all system sizes.

South
Microsat
800 438-0812

The End Is Near
What are you doing about EAS?

Your Partners in EAS Solutions
IAS 801 943-4443 f. 801 943-3895
Frontline 801 947-9981 f. 801 493-1180
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R Alan Comm.
800 367-1450

North Central
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800 451-9032
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The All Channel Message System (ACM) is a patented and
proven system that takes EAS to a whole new level with
crawling text capabilities for all channels. This is the most
powerful and least disruptive EAS solution you'll find. It’s
also the only system that can make money for you!

Mt. States

801 943-4443

ACM by

COMMUNICATIONS
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West

Western System
619 868-5628

North West
Glade Comm.
800 347-0048

IAS
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for the Next Wave

CLI-1750

%vetek Home Wiring Test System

Fault Location, Leakage,
Ingress and Digital Tests in
a Low-Cost Installer Meten!

Precision Testing... B¢ digital-readv o meet the expanding
demands of the interactive revolution. With the CLI-1750
and LST-1700, vou can ¢nsure new or existing in-home wiring
is ready for digital signals.

Only the CLI-1750/[L.ST-1700 ofters FDR mode for precise
location of faults. I'DR (unlike TDR) uses the entire frequency
range, allowing vou to deteet cable cuts and Kinks, bad connectors
and splitters, plus other potential problems. You can even display
a sweep response with this feature. This highly sensitive fault
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Members receive
digital newsletter

Society of Cable Telecommunica-
tions Engineers members who at-
tended Cable-Tec Expo 96 in
Nashville received a copy of the
premiere issue of a digital technolo-
gy newsletter proposed by the Soci-
ety called DigiPoints. The plan was
to provide a new subscription ser-
vice to SCTE members, allowing
them to purchase this monthly
newsletter that would provide in-
formation on the basics of digital
theory, digital transmission tech-
nology and its applications in
broadband telecommunications.
Subscribers would receive a binder
and, over the course of a year, 12
monthly issues (or chapters) to cre-
ate an entire book on digital.

The availability of this new ser-
vice from SCTE was publicized at
Expo, directly to over 5,000 cable
system managers and through ads
that appeared in both technical and
management trade magazines. This
extensive promotional campaign on
what the Society feels is a technolo-
gy key to the industry’s future gen-
erated wide interest.

Due to the interest generated, the
training committee recommended to
the board that this material be of-

s 1 & K

fered to all SCTE members free of
charge by expanding the Society’s
monthly newsletter, Interval, to in-
clude DigiPoints. The Board’s decision
to proceed with this recommendation
accomplishes two primary goals: 1) to
provide technical training materials
on digital technology; and 2) to bring
the Society newsletter Interval to the
next level of association-created
newsletters, which is to contain tech-
nical information as well as Society
news and information.

This act of goodwill toward the
Society’s members and the industry
is one of SCTE’s strongest training
initiatives to date. With approval by
the national board of directors and
financial support in place in the
1997 budget, the first “chapter” of
DigiPoints was included in the No-
vember/December 1996 issue of In-
terval. Subsequent chapters will
follow in each Interval and continue
through the 12-chapter series. At
the conclusion of the series, the ma-
terial also will be compiled into a
hard-bound book and made avail-
able for purchase. “I am pleased to
announce this new technical train-
ing program exclusively for SCTE
members,” stated SCTE president
Bill Riker. “I urge them to read each
installment as it arrives and take a
moment to share Interval with their
coworkers.”

'97 election
packages mailed

Election packages containing
voting information on candidates
for the seven open positions on
the Society’s national board of
directors were mailed to all active
national members in January. Na-
tional members can elect two at-
large directors to the board, while
members in five SCTE regions
will vote for directors to represent
their areas. The nominations sub-
committee submitted the following
names to be placed on the 1997
ballot:

* At-Large: Nick Hamilton-
Piercy, Rogers Cablesystems; Rob
Marshall, Mid-America CATV As-
sociation; Pete Morse, Cable Tech-
nologies International; Andy
Scott, National Cable Television
Association; and Wendell Woody,
Sprint North Supply.

¢ Region 1: Patrick O’Hare, TCI
National Division; and Ralph Pat-
terson, Patterson Communications.

* Region 2: Steve Johnson,
Time Warner Cable; and Alan
Babcock, TCI Cablevision.

* Region 6: Randy Cicatello,
Warner Cable; and Robert Schaef-
fer, Technology Partners.

* Region 9: Jim Ludington,
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INT2-Internetwork Integration
Inc.; and Hugh McCarley, Cox
Communications Inc.

* Region 11: Bernie Czarnec-
ki, Cablemasters; and Dennis
Quinter, Time Warner Cable.

Members also can add “write-
in” votes. Election packages
should arrive to members by mid-
February, and all completed bal-
lots must be postmarked no later
than March 15. Enclosed in this
year’s election package is a survey
developed by the SCTE national
headquarters staff. If active mem-
bers do not receive a package by
mid-February, please contact
SCTE national headquarters at
(610) 363-6888.

Nominations open
for 1997 awards

The Society seeks nominations
for its 1997 Member of the Year
Award. Presented each year at
Cable-Tec Expo, this award is
given by the SCTE board of direc-

tors to recognize a member for
outstanding contributions to the
goals and purposes of the Society.
All persons nominated for the
award must be active members of
the Society. Nominations must be
received in writing by SCTE na-
tional headquarters no later than
April 1, 1997. All nominations will
be presented to the board of direc-
tors for consideration, and the se-
lected person will receive a plaque
recognizing this honor at the 1997
Cable-Tec Expo, June 4-7 in Or-
lando, FL.

Since its establishment in
1974, the SCTE Member of the
Year Award has been presented to
22 individuals: Alan Babcock,
1996; James Haag, 1995; Wendell
Woody, 1994; Bill Grant, 1993;
Ron Wolfe, 1992; Steve Allen,
1991; Richard Covell, 1990; Paul
Beeman, 1989; Mike Aloisi, 1988;
Rex Porter, 1987; Sally Kinsman,
1986; Pete Petrovich, 1985; David
Franklin, 1984; John Kurpinski,
1983; Clifford Paul, 1982; Yves
Fortier, 1981; Thomas Polis, 1980;
Kenneth Gunter and Ralph

Haimowitz, 1979; James Graben-
stein, 1978; Frank Bias, 1977;
Glenn Chambers, 1976; James
Collins, 1975; and Steven
Doudourfis, 1974.

The Society also is accepting
nominations and entries for other
awards to be presented at Cable-Tec
Expo '97:

® Personal Achievement Award.
This recognizes technical person-
nel for outstanding job perfor-
mance.

¢ Field Operations Award. This
promotes technical tools and proce-
dures used in the field to enhance
the work performed by installers,
technicians and linemen.

* SCTE Hall of Fame. This rec-
ognizes national SCTE members
who have made extraordinary con-
tributions to the professional de-
velopment, ideals, goals and
enhancements of the Society and
the industry. €T

For further information on Mem-
ber of the Year and other award pro-
grams, contact SCTE national
headquarters at (610) 363-6888.
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mmm HRANAC'S

VIEW

By Ron Hranac

Reverse path impulse noise

ecember’s Western Cable
Show was another suc-
cess for the California
Cable Television Associa-
tion, and, [ imagine, also for most
of the attendees. My money’s worth
came from the opportunities I had
to visit with a couple of industry
colleagues about the subject of re-
verse path impulse noise.

When we discuss reverse path
problems, it’s usually in reference
to ingress of signals such as short-
wave broadcasts, citizens band
(CB) radio, ham transmissions and
the like. Upstream equipment
alignment and operation is another
important issue. But one impair-
ment that has not been well under-
stood is impulse noise. Fortunately,
recent research by both CableLabs
and some system operators is shed-
ding light on what may be one of
our most serious problems in two-
way operation.

What is it?

Impulse noise can best be de-
scribed as noise spikes of very short
duration, say, from less than one
microsecond to several microsec-
onds. Impulse noise may be random
in nature, or it can be related to
power line frequencies and harmon-
ics. It sometimes is confined to cer-
tain parts of the reverse spectrum,
and sometimes it can occupy the
entire spectrum. Extremely fast
risetime, short duration pulses con-
tain an incredible amount of broad-
band energy. If its amplitude is
high enough, impulse noise will
cause active device clipping, espe-
cially in return path lasers.

Unfortunately, traditional
frequency-domain measurement in-
struments such as spectrum analyz-
ers aren’t capable of showing the
true extent of impulse noise, due to

Ron Hranac is senior vice president,
engineering, for Denver-based con-
sulting firm Coaxial International.
He also is senior technical editor for
“Communications Technology.”

risetime and sweep speed limita-
tions. It’s possible to see some of a
system’s impulse noise by leaving a
spectrum analyzer in max hold for
an extended period of time, and
narrowband time domain measure-
ments can be performed on some
analyzers. Still, this kind of equip-
ment doesn’t always provide the
complete impulse noise picture.
More on this later.

“Recent research

by both CableLabs
and some system
operators is shed-
ding light on what
may be one of our
most serious prob-
lems in two-way

operation.”

Where does impulse noise come
from? A few common sources include
power line switching transients,
neon signs, vehicle ignitions, hair
dryers, vacuum cleaners, heating
and air-conditioning thermostats,
garbage disposals and other in-home
electrical appliances, and most elec-
tric switches. Even turning a TV set
on and off can generate impulse
noise. (See this column in the July
and August 1996 issues of Commu-
nications Technology.)

How does impulse get into a
cable system’s reverse path? Just
about any place there is a breach in
the network’s shielding. This in-
cludes loose, corroded, or improperly
installed connectors; damaged cable
(i.e., cracked shield); insufficient
cable shielding; open, loose or im-
properly torqued amplifier housing
lids; loose passive devise faceplates;

cheap drop pas-
sives; loose or
corroded F-port
terminators =
(locking or
plain); and es-
pecially poorly
shielded con-
sumer devices
such as TV
sets, VCRs and
FM tuners. It seems that a lot of the
impulse noise and other transient
phenomena are likely induced onto
the cable shield’s outer surface as
common mode currents, and enter
the network through any breach in
shielding. The research I alluded to
earlier continues to find that most
impulse noise is getting in some-
where in the subscriber drop.

Two-way field tests

Back to my Western Show visits.
The first was at the show’s Ca-
bleNet exhibit, a collaboration of
CableLabs, the California Cable
Television Association, and several
vendors. This exhibit—a regular
part of the Western Show for the
past few years—features working
examples of cable modems, cable
telephony and other advanced tech-
nologies. Among other things, atten-
dees can access the Internet with
high-speed cable modems, or see
comparisons of conventional 28.8
kbps telephone modems, integrated
services digital network (1ISDN), and
10 Mbps cable modems downloading
the same graphics intensive Web
page. When I stopped by CabiteLabs’
portion of the exhibit, I had an in-
teresting and informative chat with
Tom Williams, senior member of Ca-
bleLabs’ technical staff.

The first thing Williams shawed
me was a draft copy of a CableLabs
document that as of this writing was
scheduled to be published in Janu-
ary. The document, “Characterization
of Upstream Transient Impairments
on Cable Television Systems,” con-
tains the results of several field tests
conducted in operating two-way

18 FEBRUARY 1997 o« COMMUNICATIONS TECHNOLOGY



Provides all the network _
monitoring pieces... ' &~

h)
=
From the broadband monitoring experts at \
AM, OmniSTAT provides all the pieces for an Q
integrated network monitoring solution. Our
end-to-end system includes multi-vendor hardware, ‘A
‘Y

easy to use software, and the level of support and
service critical to insuring the system works.

MOST EXTENSIVE PRODUCT OFFERING...

From headend, to end-of-the-line, to reverse path management, it
all plays together and is supported by major OEM’...Gl, Scientific Atlanta,
Philips and ADC to name a few.

FEATURES...
Windows software, Open Systems Architecture with SNMDP interfaces, cost
effective hardware and software, flexible and upgradeable.

SYSTEM SUPPORT...

Extensive training and field support. System integration and customization
services provided by our technical staft insures that the system works and
muakes interfacing with other network elements a reality.

All from AM Communications...Providing network solutions for over a

B

: = . . |
. . . Reader Service Number 145 % ‘
Guardrails for the Information Superhighway -

100 Commerce Drive * Quakertown, PA 18951-2237 « (215) 538-8700 / rJ

decade.




Excellence In
Broadband
AML

Performance

Analog
Or
Digital

Call today for a free quote:

Tel (702) 363-5660
Fax (702) 363-2960
camllas@ibm.net

Cable AML...The leader
in broadband microwave.

Reader Service Number 79

systems. Using a CableLabs-devel-
oped device known as a CW Tester,
transient impairments (e.g., impulse
noise, RF ingress, signal clipping)
were captured and analyzed. A good
explanation of the CW Tester’s theory
of operation can be found in the 1996
National Cable Television Association
paper “Analysis of Two-Way Cable
System Transient Impairments,” by
Richard S. Prodan, Majid Chelehmal
and Tom Williams.

The CW Tester counts the number
of transient events in a specified peri-
od of time, and provides the approxi-
mate symbol error rate (SER), percent
unavailability relative to a threshold
such as 1 x 105 SER, and carrier-to-
noise (C/N) and automatic gain con-
trol (AGC) measurements. Because of
the CW Tester’s design, it’s capable of
capturing events that may be too fast
for more traditional spectrum analyz-
ers or bit error rate (BER) testers.

In one system, a node was tested
that had no subscriber drops connect-
ed. Over one 24-hour period, 89 tran-
sient events were counted. The SER
was approximately 1 x 10, and the
unavailability relative to a 1 x 103
SER threshold was 0.06%. At the
other extreme, a node in another sys-
tem (with subscriber drops connected)
typically had 1,000 to 2,000 or more -
transient events per 24-hour period.
The SER was approximately 2.5 x 103,
and the unavailability relative to a
1 x 105 SER threshold was 4%. Ouch!
CableLabs found that some systems
are better than others, and not all sys-
tems have significant problems with
transient events. But in those that do,
the transient events can sometimes
be serious enough to cause clipping in
return path lasers. This can cause
data throughput to fall dramatically.

My second Western Show visit was
with Tom Staniec, director, network
engineering of The Excalibur Group, a
Time Warner Co. We discussed his ar-
ticle “Return Systems 102” that ap-
peared in the December 1996 issue of
CED magazine. Staniec found similar
variations in two-way system perfor-
mance. In one case, a node had nearly
7,000 transient events in a 24-hour
period, approximately 1 x 10 SER,
and an unavailability of 30%. (This is
not a typo.) Big ouch! Many of the
transient events were significant
enough to cause return path laser
clipping. Again, drops were found to
be the source of most of the problems.

Impulse pay-per-view (IPPV) convert-
ers also were found to be the source of
laser clipping when the converters’
upstream carrier amplitudes were ex-
cessive. If laser clipping is severe
enough, even robust data modulation
schemes may not be enough to over-
come it.

Making two-way work

So, how can you make two-way
work reliably? Mostly by practicing
what I've been preaching in these
pages: Proper downstream and up-
stream and upstream network
alignment; good drop practices; high
quality drop materials; high pass fil-
ters (According to Staniec, the 40 dB
filters are good enough. Be careful
with windowed filters. They can still
let enough impulse noise through to
clip lasers.); no measurable signal
leakage (If you simply meet the
FCC’s 20 pV/m downstream leakage
spec, you can probably forget about
upstream operations); and use com-
mon mode chokes made by coiling
the cable at the input to all in-home
devices. (See this column in the Au-
gust 1996 issue of Communications
Technology.) In other words, keep
the coax plant real tight.

Another area that is very impor-
tant has to do with upstream oper-
ating levels. They have to be set
correctly, and not too close to the
clipping threshold of reverse path
electronics, especially lasers. This
can be real tricky with complex data
modulation schemes because data
signals aren’t easily measured with
conventional test equipment. Fur-
thermore, Staniec has found that re-
verse path operating headroom is
not necessarily the same with regu-
lar video carriers or narrowband
analog and/or data carriers as it is
with wideband data signals. Quite
simply, manufacturers need to do a
better job of characterizing reverse
laser performance and operating pa-
rameters, and we need to do a better
job of measuring those signals.

These recommendations won't
eliminate all two-way problems, but
they certainly will help make two-
way operation a little easier. As we
learn more about the problems that
can affect two-way networks, we
still find that the problems are man-
ageable, if we, as an industry, are
willing to commit the necessary
time and resources. CT
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AN T ELEPHONY

By Justin J. Junkus

What is local number portability?

ould you like to keep the

same phone number for

life? And it wouldn’t be

just one of those special
“dial 700” phone numbers that are
an extra charge item and a separate
dialing pattern.

How important is your phone
number? People probably can’t re-
member your street address, but
your phone number is a permanent
part of their memory system. Maybe
it’s not the number they remember.
It could be the pattern on the touch
tone pad. What about the auto dial
function on your friend’s phone?
You're one button touch away from
anyone who needs you, anytime.

Businesses have their identities
even more embedded in the phone
number than individuals. Customers
memorize phone numbers. Business
cards, stationery and all forms of pa-
perwork are other examples of
places where a change of phone
numbers is expensive, time-consum-
ing, and potentially confusing.

Most subscribers avoid changing
numbers unless they move or have
an area code change. The ability to
choose between alternative local
phone service providers has the po-
tential for adding another reason to
change your phone number. If you've
studied telecommunications, you
know that technology makes tele-
phone numbers more than your
phone’s “address.” They also are an
inherent part of the way a call is
routed through the public switched
telephone network.

Portable alternatives
Fortunately, telecommunications
technology also provides a solution
that allows you to keep your phone
identity, no matter whether you
change telephone service providers
or move. That solution is called local

Justin Junkus is president of

KnowledgeLink Inc., a telecommuni-

cations consulting and training
firm. He may be reached via e-mail
at JJunkus@aol.com.

number portability (LNP). There are
three types: service provider porta-
bility, location portability and ser-
vice portability.

Service provider portability allows
end users to keep their numbers
when they change service providers.
Obviously, this is a key benefit to ser-
vice providers who are new entrants
into the telephony business. For ex-
ample, with service provider portabil-
ity, a cable telephony company can
sell potential new customers on a
transparent move from the current
phone company to their new service.

Location portability allows end
users to keep their phone numbers
after a geographic move. Although
this sounds like a great idea, end
users will need to balance local identi-
ty against a known phone number. In
many cases today, companies opening
new markets pay extra to have a local
phone number indicating they are
part of the local business community.
When a business moves and takes its
old number with it, local identity is no
longer readily apparent to potential
customers. They might view those
first three digits of the seven-digit
phone number as a red flag indicating
the business is too remote to effective-
ly service their needs.

Service portability means that end
users should be able to change their
service mix without needing a num-
ber change. This might come into
play if the service provider’s switch-
ing equipment were equipped to han-
dle certain features on a limited
basis. In the past, new features (such
as digital lines) were often intro-
duced on a phased basis, for groups
of telephone numbers. Service
providers can still implement fea-
tures on a phased basis. Service
portability, however, would ensure
that any changes required for an end
user to keep features on a move or
change of providers would be the ser-
vice provider’s concern, not the end
user’s.

Congress made LNP a part of the
Telecommunications Act of 1996 to
foster competition. In addition, the

Federal Commu-
nications Com-
mission has an
ongoing proceed-
ing on LNP
called CC Docket
96-115. As part of
the Commission’s
activity in this
area, in June
1996, it set De-
cember 31, 1998,
as the required implementation date
for service provider portability in the
top 100 metropolitan serving areas.
After December 1998, local exchange
companies outside the top 10 metro-
politan serving areas will be required
to provide LNP upon request within
six months.

Implementation

There are a number of technical
ways to implement LNP, which we
will discuss later. The FCC, however,
didn’t specify any particular technolo-
gy in its requirements. Instead, it
adopted the following performance
criteria: support existing services and
capabilities; efficiently use number-
ing resources; do not require end
users to change phone numbers to
gain portability; do not require carri-
ers to rely on the data bases of other
carriers to route calls; no service
degradation or loss of reliability is
permitted when portability is imple-
mented; all implementations must be
open interfaces, such that no carrier
has a proprietary solution; both loca-
tion and service portability must be
accommodated in the future; and
there can be no adverse impacts on
outside areas where LNP is deployed.

Wireless service providers must
deliver calls from their networks to
ported numbers anywhere in the
United States by December 31,
1998, and have service provider
portability by June 30, 1999.

Interim solutions for providing
LNP have been implemented in
trials and early service offerings.
Remote call forwarding (RCF) is one
method of achieving LNP, but it has
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at least three negative attributes
that greatly diminish its value as a
permanent solution.

First, RCF is essentially a call for-
warding technology that requires
two numbers to be dedicated to each
ported end user. Calls to the old
number are automatically forwarded
to the new number. The new service
provider must negotiate reimburse-
ment for this capability with the in-
cumbent service provider, and the
capability is maintained by the in-
cumbent. Secondly, many of the fea-
tures associated with the line cannot
be ported using RCF. Finally, opera-
tions and maintenance of ported
lines is complicated and expensive.

Long-term implementations of LNP
all involve the concept of call trigger-
ing and the use of a database search.
Call triggering means that before a
call can progress to the point of actual
routing through the network, switches
in the network must complete some
other action. In the case of LNP, the
other action is a search of a database
to determine the routing for the call.

The actual database search
may use one of two methods: single

number domain or dual number
domain. Single number domain so-
lutions assign a routing number to
ported telephone numbers to identi-
fy the correct carrier or telecommu-
nications switch for the call. Dual
number domain implementations
assign an additional phone number
to each ported subscriber, identify-
ing their physical location.

The same arguments used against
RCF regarding increased operations
and maintenance apply to dual num-
ber domain implementations. For
that reason, the telecommunications
industry is moving toward single
number domain solutions to LNP.

Federal advice

The location of the database, who
controls it, and its maintenance are
all important considerations. To avoid
control of the system by any one ser-
vice provider or vendor, third-party
ownership and maintenance are es-
sential. To ensure neutral ownership
and maintenance of the database will
occur, a federal advisory committee
called the North American Number-
ing Council has been created. Within

this committee, a working group
called Local Number Portability Ad-
ministration Selection is responsible
for recommendations on the selection
of LNP administrators, the national
architecture of the databases, and the
technical and operational require-
ments. The first meetings of this
group occurred in late 1996.

Apart from the administrative con-
siderations caused by LNP, there are
a number of technical concerns in-
volving network capacity and traffic
management. Little actual field expe-
rience is available from early trials.
What is apparent, however, is that
with LNP, customers can frequently
change service providers and with lit-
tle advance notice. Network and
switch planners will need to be in-
creasingly aware of traffic patterns
that are less predictable, and change
often. Trunking between service
provider switches, once relatively sta-
ble, will probably need to be evaluat-
ed frequently to avoid network
blockages. Personnel with good back-
grounds in traffic engineering will be
even more essential to any service
provider in an LNP environment. CT
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By Kerry D. LaViolette and Eric J. Schnettler

Fiber in the HFC system

In this article, we’ll look at tech-
niques for aligning a return system
and optimizing the return system’s
dynamic range. We'll investigate the
applications for Fabry-Perot (F-P)
and distributed feedback (DFB)
lasers used in return transmitters in
a cable environment. Our investiga-
tion of the hybrid fiber [ coax (HFC)
system includes independent perfor-
mance testing of the radio frequency
(RF) and fiber-optic sections of the
system. In addition, we performed
thermal cycling of the RF cascade

Kerry LaViolette is principle
engineer and Eric Schnettler is en-
gineering technician for Philips
Broadband Networks, based in
Manlius, NY.

over a temperature range from -40°
to 60°C to determine the effects of
thermal drift.

e used a fully functional
cable TV system for testing
the performance of F-P and
DFB lasers . The actual
configuration of the tested cascade,
shown in Figure 1, includes fiber links,
five actives (each direction) and five
cable spans. Both the forward and re-
turn systems were aligned for unity
gain at ambient temperature. It
should be noted that forward ampli-
fiers numbered 1 through 4 provided
38 dB of gain at 750 MHz and that
forward amplifiers numbered 5 and 6
provided 27 dB of gain at 750 MHz.
Return amplifiers, capable of 24 dB of

gain at 40 MHz, are integrated into
each forward active. The system in-
cluded an additional return amplifier
that was terminated. This terminated
amplifier was used to simulate the
noise funneling of 50 return amplifiers
in a typical tree-and-branch HFC net-
work. This is a valid representation of
the number of return amplifiers in a
true cable return system.

For our test, the return system was
loaded with a total of 21 quadrature
phase shift keying (QPSK) data chan-
nels equally spaced from 5 to 40 MHz.
Cable modems operating at T-1 rates
provided the data channels used in
the testing. One modem operating at
19 MHz was connected to an
HP3784A bit error rate (BER) test set
and was used to provide data that

Figure 1: Refum system tesfed
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was transmitted through the system.
Performance of the system was mea-
sured by monitoring the BER as a
function of RF level, both through the
entire return system and through the
fiber link individually. Both F-P and
DFB lasers were used separately in
the return transmitter to determine
the laser’s impact on the dynamic
range performance of the system.

Noise funneling

Cable systems in the field are typ-
ically configured using a tree-and-
branch architecture. Cascades of
amplifiers branch out from the node
in all directions to distribute the
composite cable signal to subscribers.
Typical cable amplifiers have up to
three outputs allowing for additional
“feeder” cascades. Upwards of 50 ac-
tives may be present in the cascades
emanating from a single node and
their thermal noise from each active
“funnels” into the return RF system.

Dynamic¢ signal nature

Through BER testing, it is possible
to determine a return system dynam-
ic range and select an optimum oper-
ating point. In an ideal situation, a
return system would have a constant
number of channels present and
maintain constant signal level at all

times. In reality, the loading of the re-
turn system depends on the number
of users accessing the system. The
total number of channels active in the
return system at a given time varies
considerably between peak and non-
peak periods. Because of this varia-
tion in channel loading, creating an
automatic gain control (AGC) circuit
that can properly maintain optimum
RF power level into the return trans-
mitter is difficult and cost-prohibitive.
To properly set up a return system,
the complete range of signal levels op-
erating within the system must be
considered.

Types of signals

Continuous wave (CW) carriers in
the return band are used for system
alignment. Once aligned, cable sys-
tems provide return bandwidth that
is capable of supporting numerous
modulated signal types. Amplitude
shift key (ASK), frequency shift key
(FSK) and QPSK digital modulated
signals are all typical. Additional digi-
tal modulation schemes, such as 64-
quadrature amplitude modulation
(QAM), are expected to be introduced
into the cable return system in the fu-
ture. Combinations of digital and ana-
log signals are common in today’s
return system. Typically, a separate

fiber is dedicated in the return system
for applications where video service,
such as videoconferencing, is required.

Ingress

Ingress is the leakage of interfer-
ing RF signal energy into the cable
distribution system. Typical sections
of coaxial cable may have isolation
values measuring well above 100
dB. Any given cable system may re-
quire hundreds of connections be-
tween all the coaxial components.
As systems become more complex,
the probability of the system having
connections with diminished isola-
tion becomes significant.

This situation is further com-
pounded when the age of the system
and thermal stress imposed on the
system are taken into consideration.
Amateur and FM radio, over-the-air
TV, air traffic control and other
forms of wireless communication are
sources of RF signal that are present
in the cable environment. These sig-
nals can leak into the cable system
and reduce its overall performance.

Environment and signal level
Cable systems may have portions
of coaxial cabling and fiber links re-
siding underground as well as above
ground. The underground portion of
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any system remains in a thermally
stable environment. It is accepted
that the ground temperature, at
depths below the frost line, remains
constant within a small window of
variation for most geographical loca-
tions. The coaxial portion of a sys-
tem installed above ground,
however, can experience significant
thermal variation over a given year.

Coaxial cable is a combination of
aluminum, PTFE (Teflon) and copper,
all of which have thermal coefficients
of expansion. Individual sections of
coaxial cable used in a cable system
can experience upwards of 4 dB of
change in insertion loss because of
thermal changes alone. Because of the
thermal variations in cable systems, it
is necessary to develop AGC circuitry
that can provide “constant” signal lev-
els for all thermal changes.

AGC circuitry was installed to sta-
bilize the forward portion of our cable
system. Our return system contained
no AGC circuitry and was allowed to
drift with temperature during the col-
lection of data presented in this arti-
cle. In our return system, levels
measured at the input to the return
transmitter varied by 13 dB over a
temperature range of -40° to 60°C.

Fiber portion of return
Short optical links are well suit-
ed for applications such as narrow-

casting. In this cable architecture,
noise caused by the optical trans-
mitter dominates in the system.
Telephony and home security sys-
tems typically take place over long
optical links. In these cases, noise
generated in the receiver dominates
in the system. Typical cable return
links range in optical length from 2-
6 dB. At 1,310 nm this translates to
short links of 6-18 km. This is sig-
nificantly shorter than interactive
return communication taking place
over telephone lines.

The F-P and DFB lasers in re-
turn transmitters have usable
bandwidth out to 200 MHz, while
typical cable return systems re-
quire bandwidth out to only 50
MHz. Cable operators have the
option of upconverting individual
return paths, so they can fill the
entire return bandwidth provided
by the return transmitter. Upcon-
version of the return paths al-
lows for more efficient use of
usable bandwidth with minimum
additional cost. Four transmit-
ter/receiver combinations, each
operating from 5-40 MHz, can be
replaced by one transmitter/re-
ceiver combination in conjunction
with an upconverter operating
across the entire 200 MHz band-
width. Improvement in reliability
caused by the reduction in the

Figure 3: F-P loser fransmitter window
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number of actives in the return
path is an additional benefit of
upconversion.

Dynamic signal load

The total RF power present at the
input to the return transmitter is not
constant. Ultimately, the number of
subscribers actively using the return
system determines the total RF
power present at the input to the re-
turn transmitter. In a cable return
system, the composite signal seen by
the return transmitter can vary from
a level consisting entirely of noise
where no return signals are present,
to that of clipping where multiple
subscribers provide a composite RF
signal high enough to drive the F-P
or DFB laser into compression.

The level of activity in the return
system also will be a variable over
time. Telephone companies are aware
of the variable nature of telephone
traffic. They have documented system
traffic for peak and off-peak times, for
daily hours and for annual holidays.
System designers need to understand
the variable nature of the return sys-
tem demand and how this will impact
the overall system design. Designers
also have to allow for this when the
return system is configured. Operat-
ing levels for gateways, modems and
other return system signals have to
be selected so the system will function
at both high- and low-traffic times.

Ingress effects

Ingress manifests itself as a vari-
able signal in both event duration
and event power. System designers
are tasked with designing the cable
system such that the return operates
at a level higher than that of ingress
events, yet not so high that thermal
variations coupled with ingress
events push the return transmitter
into compression. Determining the
proper RF levels for the return sys-
tem is a complex problem for sys-
tems designers. It requires intimate
knowledge of the return system it-
self, the environment in which it will
be operating, the activity of the users
within the system, the devices con-
necting to the system and the dy-
namic range of the return system.

F-P lasers

F-P laser technology offers several
advantages in cable return transmit-
ter applications. The cost of an
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F-P laser is minimal because
construction requires no optical isola-
tor and no thermal-electric cooler. Op-
erational characteristics of F-P lasers
in return systems have demonstrated
fully acceptable performance levels
for transmission of CW carriers as
well as digitally modulated signals.
There are some disadvantages in
using F-P lasers, as well. F-P lasers
are subject to sporadic noise events.
F-P lasers, having no optical isola-
tors, are subject to feedback from the
fiber. This feedback allows the F-P
laser to enter a quasi-chaotic state
where random bursts of energy ele-
vate the noise floor. Measured at the
receiver, these sporadic noise events
mimic ingress bursts across the band.

DFB lasers

Traditionally, DFB laser technol-
ogy has been used for forward sys-
tem signal transmissions. Only
recently have DFB lasers found ap-
plications in return systems. DFB
lasers offer some advantages over
F-P lasers. With optical isolators
and better relative intensity noise
(RIN) characteristics, DFBs have
improved performance over F-P
lasers when multiple CW signals
are required in the return system.
DFB lasers also are subject to spo-
radic noise events, even though
they have an optical isolator to re-
duce feedback from the fiber.

There also are some disadvan-
tages in using DFB lasers. DFBs
are significantly more expensive
than F-P lasers. The optical isola-

tor alone adds over $1,000 to the
cost of the DFB. Performance im-
provement provided by DFB lasers
is minimal. Few applications truly
require the performance of a re-
turn DFB when the cost is taken
into consideration.

Testing results

* Definition of operating window
(QPSK). The dynamic range of an
HFC return system is determined by
measuring the BER through the sys-
tem as a function of optical modula-
tion index (OMI) or equivalent input
level/channel. For relatively low OMI,
bit errors increase because of a num-
ber of factors, including both white
noise and sporadic noise. Either noise
can dominate, depending on the specif-
ic system setup. At the other extreme,
high input (large OMI) causes system
components to either compress (ampli-
fiers) or clip (lasers). The resultant dis-
tortion shows up as bit errors limiting
the maximum input to the system. For
our purposes, the operating window is
defined as the input level in which the
BER is below 1 x 10%,

* RF window. We performed bit
error testing for the entire system as
well as the RF cascade alone. Deter-
mining the dynamic range of the RF
cascade alone was performed by sup-
plying the pseudo-random data to
the input of the return system and
measuring the BER at the input to
the return transmitter. A dynamic
range of 45 dB was demonstrated for
the RF cascade over a temperature
range of -40° to 60°C. Dynamic range

Figure 4: BER performance of typical uncooled isolated DFB for HFC refum
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of the RF system could be improved
by adding thermal compensation.
Thermal pads have been installed
and additional testing is expected in
the future to determine the maxi-
mum dynamic range for the RF cas-
cade. (See Figure 2 on page 27.)

¢ F-P window. BER testing of the
F-P return transmitter demonstrated
a dynamic range of 30 dB over the
tested temperature range. Limita-
tions on the dynamic range for the F-
P laser are caused by both the
sporadic noise characteristics of the
laser at low level inputs and clipping,
or saturating, at high level inputs.
The sporadic noise event becomes the
dominant source of bit errors for low
level RF inputs to the transmitter.
The RF level, which drives the trans-
mitter into compression or clipping,
determines the upper limit for BER.
The lack of thermal compensation in
the RF cascade limited the dynamic
range of the complete return system.
(See Figure 3 on page 28.)

¢ DFB window. BER testing of the
DFB return transmitter demonstrated
a dynamic range of 40 dB over the
tested temperature range. Limitations
for the DFB return laser are similar to
that of the F-P laser. Sporadic noise
events in DFB lasers still occur but
are reduced to some extent because of
the isolation between the fiber and the
laser’s output. The optical isolator re-
quired by the DFB laser’s design caus-
es this performance improvement. The
upper limit of the BER window is still
limited by the absolute level that caus-
es the laser to clip and is similar to
that of the F-P laser. (See Figure 4.)

* DFB vs. F-P results (QPSK and
beyond). As the return cable system is
filled with data, an increasing de-
mand will be placed on the perfor-
mance of the return transmitter’s
laser. We have demonstrated that
cable return systems can be made
functional using both F-P and DFB
laser technology. Considerations given
to the type of data within the system
and to the environment in which the
system operates must be made when
determining the correct laser for the
return transmitter. For some applica-
tions, the 10 dB improvement in the
dynamic range of the system, which is
realized by using the DFB over the
F-P laser, is required. The cost differen-
tial between the F-P and DFB lasers is
substantial and also will be part of the
system design consideration. CT
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By Paul Pishal

Using a telephony return path

logical first step in

implementing two-way ser-

vices is to evaluate cable

modems since they require
little infrastructure, generate signifi-
cant income and have huge potential
subscriber penetration. Interim cable
modem solutions exist that use the
customer’s telephone line for the re-
turn path. They are a powerful way for
service providers to enter the Internet
access market in the near future.

Eventually, the engineering and op-

erational challenges of the cable net-
work’s return path must be overcome
in order to launch bandwidth-rich,
two-way services. The key to a robust
two-way network is to achieve reliable
and rugged operations that optimize
power and bandwidth efficiency.

Today’s network

The deployment of two-way hy-
brid fiber/coax (HFC) networks is
still in its infancy in the United
States, with less than 20% of cur-
rent cable plant two-way enabled.
Though the technology for trans-
mitting signals from the home (up-
stream) has existed for some time,
a marketplace for services that uti-
lize this capability have yet to be
developed. However, demand for
better Internet access, telecommu-
nications deregulation and afford-
able digital modulation are now
setting the stage for new services
to be introduced.

Planning for two-way

Successfully implementing cable
modems and other two-way services
depends on four fundamental criteria:

* Having sufficient return band-
width efficiency.

* Designing a reverse path to in-
sure signal integrity.

* Managing ingress.

* Managing all reverse path ser-
vices as a system.

Headend/
central
office

500-home
serving area

Future fiber
location

Figure 1: HFC deployment architectures coaxial distribution

Express
amplifier

Paul Pishal is director of technology
systems planning for Scientific-At-
lanta Inc.

Sufficient bandwidth efficiency

Traditional HFC designs have
called for node sizes of 1,000 to 2,000
homes. With few services utilizing a
return path, the 5 to 30 MHz shared
by this number of homes has been suf-
ficient. Anticipating two-way services,
technology improvements increased
the bandwidth to 5 to 40 MHz. Intro-
ducing cable modems and deploying
other potential services, such as inter-
active digital TV and telephony, will
quickly saturate this bandwidth. The
solution is to match node size with
service penetration and traffic expec-
tations. (See the article in Communi-
cations Technology’s October issue,
“Reverse traffic considerations on
HFC node size migration” by Tim
Wilk.)

To deliver voice, video and data
services, node sizes of 500 homes—
with a migration path to 250 homes
or less—has proven to match traffic
needs with construction costs and re-
turn on investment. (See Figure 1.)
Fiber can be deployed to even small-
er node sizes, but construction and
equipment costs are high and can
make service delivery uncompetitive.

Signal integrity
The primary goal of reverse path
design is to ensure that the carrier-to-

noise ratio (C/N) received at the head-
end will be sufficient to support an ac-
ceptable bit error rate (BER) for the
cable modem or other digital services.
Reverse path design encompasses the
coaxial feeds back from the homes (in-
cluding home wiring), the reverse opti-
cal transmitters, the optical receivers
and the cable demodulators. A layer of
complexity is added by the fact that
multiple services use multiple carri-
ers—each having a differing spectral
width and power level requirement.

Criteria for a reliable reverse
path include coaxial system design,
laser dynamics and multiple carrier
implications.

Coaxial system design

The cable modem will coexist with
other services that utilize the reverse
path. Current reverse path design rec-
ommendations for equalizing the plant
require all reverse carriers to arrive at
equal power levels as they traverse
back through the coaxial plant and on
to the node for optical transmission
back to the headend. Keeping the lev-
els relatively constant with each other
minimizes the impact of transmission
signal distortions. (See Figure 2 on
page 34.)

Transmitting the return signal at
as high a level as possible has the
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advantage of overcoming any noise
and resultant signal impairments
that exist on the return path. Howev-
er, if the levels are too high, clipping
can occur in upstream electronics, es-
pecially lasers. Cable modems, along
with set-tops and cable telephony
units, all have transmit power con-
trol. Since many of these new home
devices also have auto output level
adjustment, understanding how the
plant is designed will insure the sta-
bility of this feedback mechanism.

Laser dynamics
Laser selection is based on dynamic

range and the linearity of the optics
over that dynamic range. With multi-
ple subcarriers in the 5 to 40 MHz
band, the resultant signal power of
these carriers can drive the laser to
clipping. The solution is to choose a
modulation scheme that provides
maximum BER efficiency without
overdriving the laser. The return opti-
cal transmitter predominantly de-
ployed today is a Fabry-Perot (F-P)
laser. Its low cost makes it economi-
cally attractive to deploy. Cooled dis-
tributed feedback (DFB) lasers
provide more dynamic properties than
F-P lasers, but at a much higher cost.

Figure 2: (able modem reverse path design
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Cable modem ! receiver oh ; and its impact on the signal quali-
= PRl P . T 500 homes passe ty of all return services. Sources of
8?;‘15%'[ ———"un‘;",ﬁ%er—} ingress include two-way radio and

» Coble modem __:
demodulator

shortwave transmissions, power
line corona, motors, computer ter-
minals and even cable TV terminal
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receiver

Headend cable modem demodulators

Reverse opfical links

—= -

Coaxial distribution

3 o =

-

“] JUST CONNECTED semie

DISNEY TO CHANNEL B

0

32 WITH THE TOUCH
OF AN ICON..."

34 ) | FEBRUARY 1997 o COMMUNICATIONS TECHNOLOGY

hardware. Noise can enter the
coaxial plant at areas that are

visudl Rouing




poorly terminated or not properly
shielded, or through devices con-
nected to the plant itself. There
have been numerous suggestions
for minimizing the impact of
ingress, but studies show that good
housekeeping derives the greatest
benefit. Proper cable terminations,
shielding integrity and home
wiring terminations all reduce
ingress. Managing the customer’s
home wiring is the most problem-
atic. Without direct home access to
ensure drop integrity, some debat-
able alternatives may be installing
signal filters at the tap.

Managing the reverse
Identifying service problems
and isolating their cause is not
possible without network manage-
ment. Network management ties
the transmission path monitoring
to the BER of the cable modem
user, thereby sectionalizing prob-
lems as either transmission path-
related or not. The complexity of
new two-way services will contin-
ue to drive additional require-
ments for enhanced network

FEBRUARY 1997 e COMMUNICATIONS TECHNOLOGY
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management solutions. (See Fig-
ure 3.)

A revenue resource

Though the issues involved in ac-
tivating a return path seem daunt-
ing, they can be addressed with
careful network planning and man-
agement. But this takes time, of
course. Eager to act now to satisfy

strong consumer demand for high-
speed Internet access, some service
providers are considering not wait-
ing on upgrades to their HFC plant
with a reverse path. Instead, they
are introducing cable modems that
use the customer’s telephone line as
the reverse path, with a plan to mi-
grate to an HFC return path as
soon as appropriate. CT
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NN DEPLOYMENT

By Adrian Jones

Focus on S-CDMA technology

n effective data-over-cable

network must support

both small- and large-scale

cable TV architectures by
strategic placement of cable inodem
termination systems, Internet protocol
(IP) routers and other servers at both
remote distribution hubs and central-
ly located headend systems. Equally
important, the cable data network
must be intelligently subnetted into
one or more logical IP subnets.

Over a hybrid fiber/coax (HFC) ar-
chitecture, an effective data network
must support operation in a range of
cable plant environments, including
those with high levels of noise and
ingress. Synchronous code division
multiple access (S-CDMA) spread
spectrum technology is a transmission
system that provides an effective solu-
tion to upstream noise, allowing cable
operators to offer a highly robust end-
to-end cable TV data network.

Data services

For the cable network operator to
provide IP-based data network ser-
vices it is necessary to address issues
associated with security, scalability,
multiple levels of service and traffic
management. From the perspective of
deployment, the network operator re-
quires a robust, reliable and above all,
cost-effective access system that oper-
ates alongside the current cable ser-
vices and requires little or no changes
to the existing cable infrastructure.

It is useful to consider the cable
data network as an end-to-end net-
work consisting of three separate
overlaid networks: IP routed net-
work, a data link layer subnetwork,
and the physical HFC access net-
work as shown in Figure 1.

The IP packet data service uses
the packet data bearer service capa-
bilities of the routed data link layer
cable subnetwork, which in turn
uses the Media Access Control

Adrian Jones is director of business
strategy for Terayon Corp., in Santa
Clara, CA.
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Figure 1: End-o-end cable dato network
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(MAC) protocol and physical trans-
mission medium of the physical
layer of the HFC access network. A
router provides all internetworking
between different customer PCs and
the wide area network (WAN).
Depending on the physical archi-
tecture of the cable network and the
number of users supported, an opera-
tor may consider a logical IP subnet-
work (LIS) configuration. The cable
data network can be configured as
one or more IP subnetworks subtend-
ing a router as shown in Figure 2.
Multiple PCs in a private LAN also
may be connected to a cable modem.
In the subnetwork configura-
tion, RF channels are used as the
physical transmission medium in
the HFC access networks and sep-

arate RF channels in a different
frequency spectrum are used for
upstream and downstream trans-
mission. One or more upstream
and downstream channel pairs
may be connected to a router IP
subnet, which may accommodate
as many as 10,000 host PCs.

Network data is carried trans-
parently across the access network
such that all information from a
subscriber’s PC is sent (via the
cable data modem/cable data
modem transmission system data
link layer) to the router. Because
the cable network does not support
direct host-to-host communication,
data from one host to another on
the same router subnet is forward-
ed by the router. —
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IP features

Several IP service features can be
supported over a cable data network
service and may include: guaranteed
and best-effort IP service delivery
(e.g., reservation and integrated ser-
vices protocol); packet/protocol filter-
ing (such as packet access, filtering,
forwarding, and control); subscrip-
tion or service order-based service
provisioning and access; dynamic
and static configuration of sub-
scriber PC IP addresses; and differ-
ent tiers of IP service (such as using
IP access list).

Service tiers

Cable data network service
providers may require support of dif-
ferent tiers of IP service using differ-
ent accounting schemes. Depending
on the service tier subscribed to, a
host can have access to different
servers and application services such
as premium Web pages and multi-
cast groups. Different tiers of IP ser-
vices may be supported by choosing
the allocated IP address to fall into
particular IP ranges. An example of
this may be IP multicasting services.

Access network services

Data link layer protocols being
developed by some industry consor-
tiums support a slot-and-frame ap-
proach in both upstream and
downstream directions. The cable
headend equipment broadcasts traffic
to all subscribers’ cable data modems

Figure 3: Example HFC access network
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as point-to-multipoint traffic. In the
upstream direction, the cable network
resources are shared and subscribers
have to contend for it using a multi-
point-to-point access protocol. Various
combinations of upstream access
schemes and data modulation tech-
niques are used for digital transmis-
sion of the cable data network service
over the analog transmission medium
of the HFC access networks. Different
modulation techniques include quad-
rature phase shift keying (QPSK),
quadrature amplitude modulation
(QAM) with modulation orders of 16,
64 or 256; and orthogonal frequency
division multiplexing (OFDM).

There are several schemes to
support the access to, and sharing of
cable data network resources in the
upstream direction including, but
not limited to the following meth-
ods: S-CDMA,; time division multiple
access (TDMA); and frequency divi-
sion multiple access (FDMA).

In most systems, the cable
headend equipment arbitrates and

Design & Draf‘hng

allocates upstream bandwidth
among the subscribers using a
bandwidth management algorithm.

HFC network architecture

The physical HFC access network
is a shared-media, tree-and-branch
architecture with analog transmission
over fiber trunks, and coaxial cable
used for distribution to end points. Al-
though there is no one architecture of
cable plant, a “typical” physical layout
of an HFC access network is illustrat-
ed in Figure 3. The majority of the ex-
isting HFC networks are sub-split
systems with a 5 to 30-42 MHz up-
stream frequency spectrum and
downstream 6 MHz channels stacked
between 50 to 550-750 MHz.

The access network consists of re-
mote distribution hubs connected to a
central cable headend that may sup-
port more than 100,000 homes passed.
Each distribution hub may feed be-
tween 40 and 200 fiber nodes, each of
which feeds a coaxial distribution net-
work covering between 500 and 2,000
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homes passed. The fiber node provides
the optical-electrical conversion for
both the downstream and upstream
RF channels.

Fiber nodes may be connected to
the distribution hub using separate
point-to-point fibers or as part of a
ring structure. The spectrum for each
fiber node in the forward, reverse or
both directions may be aggregated at
the headend, allowing the cable oper-
ator to flexibly alter the plant topolo-
gy from within the distribution hub.
These remote hubs are often inter-
connected to a centralized headend
using a digital transmission medium
such as a synchronous optical net-
work (SONET) ring.

S-CDMA transmission

A physical transmission system
that combines robustness, reliability,
bandwidth efficiency, grade of service
management and security is a direct
sequence spread spectrum and a data
link layer using time division multi-
plexing and S-CDMA.

S-CDMA allows frequency and
temporal spreading of each transmit-
ted data symbol and Trellis coding

Ml'b ®® g\OQ\I‘S

Established 1975

and forward error correction (FEC) for
ingress-resistant implementation of
the upstream bandwidth. The system
also has been shown in tests to be re-
silient to narrowband and impulse
noise interference. Network operators
can now earn revenue across the
whole return spectrum including the
noisy sub-20 MHz frequency bands.
The underlying symbol encoding
in S-CDMA uses 16-QAM to provide
the high spectral efficiency possible
under channel conditions. At full
capacity, the system provides sym-
metric 9.2 Mbps of end-user data
with out-of-band access, control
and management messaging. The
system provides graceful degradation
of transmission capacity under ex-
tremely harsh conditions to maintain
signal integrity and a given end-
to-end error performance without in-
curring service-affecting interruptions.

Grade of service management
Asynchronous transfer mode (ATM)
is one means of transporting Ethernet
frames between the router and cable
modem using RFC 1483 encapsulation
techniques. ATM supports different
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Clean up that Headend!!

REDUNDANT POWER SUPPLY
(POWERS 16 LNB'’s)

“CALL US FOR ALL YOUR SATELLITE POWERING,
ROUTING AND CONVERSION PRODUCTS”

12 CHANNEL
POWER DIVIDER

Field trial results

Plant Node size Error-free
condition (homes passed) seconds
(lean node 3,300 99.87%
Uncleaned node 6,200 99.13%
Aggregote

of eight nodes 30,000 98.3%

quality of service (QOS) classes for
guaranteed minimum/constant bit rate
(CBR) and available bit rate (ABR)
services and allows the network opera-
tor to provide services such as voice,
data and video simultaneously.

Security

Unlike other physical layer tech-
nologies, S-CDMA modulation en-
codes data such that it is extremely
difficult to decipher. The physical
layer also utilizes spread spectrum
code hopping, a technique developed
by the U.S. military for secure wire-
less communications.

Field trials

Recent field trials have been con-
ducted on various cable plants (see
accompanying table) with node sizes
and conditions aimed at stress test-
ing the S-CDMA access system.
These tests involved the following: a

| “clean” HFC node; an aggregate of

eight nodes spanning more than
30,000 homes to verify operation on
a large, all-coax network; and a

| node that had not been cleaned of

noise to test deployment with rapid,
low-cost return path conditioning.
Test results demonstrate the sys-
tem’s ability to run error-free in a 6
MHz channel centered on 14 MHz
with 14 Mbps raw data rate (9.2
Mbps continuous user data) for more
than 98% of the time. On the un-
clean plant, the modem ran at less
than 1E-5 BER for 99% of the test.
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ET 97 in a word: Data

he theme for the Society
of Cable Telecommunica-
tions Engineers Emerg-
ing Technologies '97
conference was, in a word, data.

Whether discussing theory, appli-
cations or new technology, paper
presenters at the gathering focused
on the bidirectional capabilities of
cable networks, and how those capa-
bilities can translate into revenue
for operators.

The three-day event, held last
month at the Opryland Hotel in
Nashville, TN, drew over 1,000 engi-
neering professionals looking for
ways to optimize their network per-
formance, and gain an understand-
ing of the technology related to
bringing data services to sub-
scribers. Following is an example of
some of the papers presented.

Tutorials

There’s no doubt that data net-
working is here, and as it increases
in significance in the cable industry,
understanding interconnection prin-
ciples becomes critical.

In tutorials before the ET '97
conference, Jim Stratigos of Media4
gave an overview of the open sys-
tems interconnection (OSI), a seven-
layer model with specific functions
per layer. The application layer

Alex Zavistovich is executive editor
of “Communications Technology.”
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By Alex Zavistovich

provides for network applications
such as file transfer and terminal
emulation. The presentation layer
offers data formatting, compression
and encryption. The session layer
provides for establishment and
maintenance of sessions. The trans-
port layer provides for end-to-end
reliable delivery. The network layer

allows delivery of packet informa-
tion, including routing. The data
link layer enables the transfer of
units of information, framing and
error checking. Finally, the physical
layer permits transmission of binary
data of a medium.

Stratigos also gave an Ethernet
overview, explaining its use in al-

lowing computers to share a com-
mon wired media. New varieties of
Ethernet include 100VG-AnyLAN/
IEEE 802.12, 100Base-T, ISO Ether-
net and Gigabit Ethernet.

Georgia Tech’s Mostafa Ammar
gave an executive-level explanation
of transmission control protocol/In-
ternet protocol (TCP/IP). Two basic
Internet transport protocols are
TCP and user datagram protocol
(UDP). TCP enables reliable se-
quenced byte stream delivery. It is
connection-oriented with flow and
congestion control, and the choice
for most applications. UDP, now
used for video and audio, is connec-
tionless and is useful in multiplex-
ing applications.

Ipsilon’s Larry Lang explained IP
switching. Combining IP software
functionality and asynchronous
transfer mode (ATM) hardware
speed, IP switching may be the solu-
tion to providing service in an envi-
ronment where exploding numbers
of users are taxing the Internet
backbone. Lang said the IP switch-
ing simplifies address mapping, re-
moving steps that in turn saves
bandwidth and delay, and makes
the system less complex.

Standards

Roger Hays of A.D. Little pro-
vided an update on development of
data over cable service interface
specifications (DOCSIS). Work has

ORDER TOLL FREE NATIONWIDE 800-523-5947
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been conducted by a team includ-
ing representatives of Comcast,
Continental, Cox, Rogers, TCI,
Time Warner and CableLabs. Op-
erating assumptions included
defining interfaces to and within
the data over cable service deliv-
ery system, incorporating as much
pre-existing work as possible, and
keeping interfaces free and open.
The goal ultimately is to promote
the commercial deployment of data
over cable. The team has specified
the use of layered protocols with
minimal coupling to support fu-
ture upgrades; a slotted media ac-
cess control (MAC) to support
multiple grades of service; and
standard network management
protocol and variable data
rate/channel width in the up-
stream direction.

The basic transport scheme en-
ables both early interoperable
modems and more advanced current
units to coexist. The rest of the
DOCSIS spec will facilitate uniform
services and lower operations and
maintenance costs, as well as reduc-
ing manufacturers’ entry risks by
letting them build to an MSO-sup-
ported guideline. A release from
CableLabs indicated that the radio
frequency portion of the spec was
released December 5 to some 95
vendors who signed a DOCSIS
access agreement. All documents re-
lated to the work are available at
the DOCSIS project web site:
http:/www.cablemodem.com.

Integration, maintenance

You thought you had prepared
your network to offer advanced
services, and during routine moni-
toring and maintenance you've
begun noticing some problems.
Terry Wright of Atlanta-based
Convergence Systems outlined
some such problems and their
causes in a paper dubbed “System
Integration Challenges in High-
Speed Data Services Deployment.”
Looking just at amplifiers, some
potential problems include not
enough amplification, too much
amplification, distortion of re-
ceived signals, improper equaliza-
tion, microreflections (also a
problem in fiber nodes) and injec-
tion and amplification of spurious
signals. A variety of causes may be
at work, including bad amp seals,

failed amps, failed diplexers, poor
grounding, poorly made connec-
tors, stripped screws on the amp
housing, faulty jumpers, faulty
powering to amplifiers, and poor
isolation in amplifiers.

Looking beyond amplifiers,
other physical network problems
can be caused by poorly made F-
connectors, loose connections,
nicked cable at the trunk, cracked
shielding, leaking passives, or bad
tap ports. Other sources of prob-
lems include single leg splitter
failure, conductor micro-fractures,
power leakage into the signal,
cable plant inductance, and oxi-
dized connectors, shielding or
conductors.

Wright also detailed the steps
in preparing to deploy data ser-
vices. An engineer or systems inte-
grator must first fully understand
his existing business, the infra-
structure and the market. He
must then create a vision state-
ment outlining critical success fac-
tors for the project, then develop
and execute a project plan that in-
tegrates these success factors into
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the infrastructure of the existing
business.

Work-at-home

With all the commotion about In-
ternet over cable, the revenue poten-
tial of work-at-home applications
may be overlooked. According to
Douglas Wolfe of West End Systems,
integrated data and voice for work-
at-home applications can be em-
ployed on hybrid fiber/coax (HFC)
networks for as little as $30,000-
$40,000. Wolfe, who explained the
technology involved in his compa-
ny’s WestBound 9600 broadband ac-
cess platform, pointed out that
work-at-home “provides an opportu-
nity for cable TV operators to focus
on a high margin, niche application,
with a customer base that tends to
be more loyal and pays its bills on
time.” The only available integrated
voice and data work-at-home service
today, Wolfe said, is integrated ser-
vices digital network (ISDN), with
monthly rates averaging nearly
$300 per month for local and more
than $600 for long distance access,
at speeds of 64 kbps to 128 kbps. —
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“We have to ask ourselves if it
would be easier to find, support
and maintain one (work-at-home)
customer at $300 per month or 10
Internet access customers at $30
per month,” according to Wolfe.
Whatever the answer, he said,
cable operators now have the op-
tion to decide.

Network security

What do you need to keep a se-
cure wide area network (WAN) con-
nection free from hackers, vandals
and spies? Bill Hancock of Net-
work-1 Software and Technology
enumerated the list: encryption fa-
cilities, dial-up security of mobile
users, secured application, a net-
work rescue team for tactical prob-
lems, a router with filters, and a
firewall system, among other
things.

A filtering router, said Hancock,
enables a protocol stack to be fil-
tered by a set of commands in the
router. This device is critical for
keeping router table attacks at
bay, as well as other attempts to
access network facilities. A fire-
wall is a hardware/software com-
bination that restricts access to or
from any addressable entity on a
computer network. Firewalls are
used at interconnections to exter-
nal dirty networks, at internal se-
curity “pooled” network nodes, and
factory or process control net-
works. There are four types of fire-
walls: packet filtering, application
filtering, application proxy filter-
ing and application/packet filter-
ing hybrids.

What are some things firewalls
can’t do? They don’t provide protec-
tion from insiders with an axe to
grind or from connections that don’t
go through the firewall. They can’t
defend against viruses without ad-
ditional scanning equipment, and
they offer no protection from what
looks like a legitimate session but
is actually more insidious. For
those and other reasons, Hancock
advocates a firewall at every node,
not just for Internet connections or
between networks.

Proceedings manual

If you would like a copy of the
proceedings manual from ET ’97,
contact SCTE headquarters at
(610) 363-6888. (T

44 FEBRUARY 1997 o« COMMUNICATIONS TECHNOLOGY



The final word in TDR
waveform storage.

Most TDR waveform memory
functions store only the section of
cable that is on-screen at the
moment; a snapshot of the current
display. Model 1205C with SUPER-
STORE is different. Cable waveforms )
are stored at full horizontal and vertical \
resolution (over 65 times more \
information than competitive TDRs). \

What this boils down to is storing the section
of cable that is shown on screen, plus the
cable that may be off screen, just in case
you want to look at it later.

Once the cable is stored, you can still
manipulate the waveform, just like it was
live. Zoom in, zoom out, increase or
decrease the vertical gain, scan the

cable to see a different fault, move the
independent cursors along the
waveform, or change the VOP
setting. .

— A}l waveform information-and-
instrument settings are stored
within  the instrument  for
documentatlon—or Iater :ecau. and _'

stored mformation t g

excldsW&W QV

2 Ay L
-y [ SIt_our websit : [/ nish erbond.com or E-mail US at email@riserbond.com

get with a Model 1205C. Rlser Bond

133 Fax: 402-466-0967
ation today! INSTRUMENTS

w3 Pder Service Number 103 |

This is just ohé o]

800-688-




hen I began my

career in cable

TV over 19

years ago, I re-
member somebody telling
me that all I needed to un-
derstand was AC, DC and
RF. Well, for many years
that seemed to be pretty
much true. Today, in the
fast-growing field of
telecommunications, we
need to know the terms
that are familiar to the
telephone company, as
well as some computer
lingo, if we are to be able
to understand our expand-
ing business.

I have compiled a list of
acronyms that are used
throughout the cable
telecommunications indus-
try that may help you to
keep up the next time
you're sitting in a confer-
ence or seminar and the
acronyms start flying.
IHIOSH (I hope it’s of
some help).

AAL: ATM adaptation layer

AC: Alternating current

ACD: Automatic call distribution

ACP: Adjacent channel power

ADP: Automatic data processing

ADPCM: Adaptive differential
pulse code modulation

ADSI: Analog display services
interface

ADSL: Asymmetrical digital
subscriber line

ADX: Automatic data exchange

AFC: Automatic frequency
control

AFT: Automatic fine tuning

AGC: Automatic gain control

AIN: Advanced intelligent
network

AIS: Alarm indicating signal

Jeff Keller is service man-
ager [ senior technician for
Bend Cable Communica-
tions in Bend, OR. He can
be reached at (5641) 382-
5551.
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BASICS

By Jeff Keller

Technology abbreviations 101

ALC: Automatic level control

ALI: Automatic location identi-
fication

ALSC: Automatic level and
slope control

AM: Amplitude modulation

AM/FM: Automated mapping/
facilities management

AML: Amplitude modulated
link

AMPS: Advanced mobile phone
service

ANI: Automatic number
identification

ANSI: American National
Standards Institute

AOS: Alternative operator
services

API: Application programming
interface

APS: Automatic protection
switching

ARRL: American Radio Relay
League

ARU: Audio response unit

ASC: Automatic slope control

ASCII: American Standard
Code for Information
Interchange

AT: Access tandem

ATIS: Alliance for Telecommu-
nications Industry Solutions

ATM: Asynchronous transfer
mode

AWC: Area-wide Centrex

BASIC: Beginner’s All-Purpose
Symbolic Instruction Code

BBTH: Broadband-to-the-home

BCD: Binary code decimal

BCT/E Certification: Broad-
band Communications Tech-
nician/Engineer Certification

BER: Bit error rate

BERT: Bit error rate tester

BETRS: Basic exchange telecom-
munications radio service

BHCC: Busy hour call
completion

BIP-8: Bit interleaved parity-8

BISDN: Broadband integrated
services digital network

BML: Business management
layer

BPS: Bits per second

BPSK: Binary phase shift
keying

BRI: Basic rate interface

BTSC: Broadcast Television
Systems Committee

CA: Commercial announcement

CAC: Carrier access code

CAD: Computer-aided design

CAN: Cable area network

CAP: Carrier-less amplitude
and phase technology

CAPs: Competitive access
providers

CARS: Community antenna
relay station/service

CATV: Community antenna TV

CB: Citizens band

CBR: Constant bit rate

CCD: Charge coupled device

CCF: Custom calling features

CCITT: Comite Consultatif In-
ternationale de Telegraphique
et Telephnique

(See also ITU)

CDMA: Code division multiple
access

CDPD: Cellular digital packet
data

CDV: Cell delay variation

CER: Cell error rate

CEV: Controlled environmental
vault

CIC: Cable in conduit

CIC: Carrier identification code

CID: Cable in the ditch

CISC: Complex instruction set
computer

CLASS: Custom local area
signaling services

CLI: Cumulative leakage index

CLID: Calling line identification

CLP: Cell loss priority

CLR: Cell loss ratio

CMIP: Common management
information protocol

CNR or C/N: Carrier-to-noise
ratio

CO: Central office

COBOL: Common business-
oriented language

CODEC: Coder/decoder

COOLAN: Central office-based
local area network

COS: Corporation for open sys-
tems

COT: Customer-originated trace

CPE: Customer premises
equipment

CPS: Characters per second

CPU: Central processing unit

CRC: Cyclic redundancy check

CRT: Cathode ray tube

CSA: Canadian Standards
Association

CSMA/CD: Carrier sense multi-
ple access with collision
detection

CSO0: Composite second order

CSR: Customer service
representative

CSU: Channel service unit

CT: Cordless telephone

CTB: Composite triple beat

CTD: Cell transfer delay

CW: Continuous wave

CWS: Can we serve

DA: Directory assistance

DALS: Dedicated access lines

DBS: Direct broadcast satellite

DC: Directional coupler

DC: Direct current

DCC: Data communications
channel

DCE: Data communications
equipment

DCS: Digital cross-connect

DDS: Digital data service

DES: Data encryption standard

DFB: Distributed feedback

DHCP: Dynamic host
configuration protocol

DID: Direct inward dialing or
drop-in-duct

DLC: Digital loop carrier

DMS: Digital multiplex systems

DMT: Discrete multitone

DPN: Data packet network

DR: Dynamic range

DRAM: Digital recorded
announcement machine

DS: Digital signal

DSB-SC: Double sideband-
suppressed carrier

DSL: Digital subscriber line

DSO0: Digital service, level 0

DSU: Data service unit

DTC: Decoder time clock

DTE: Data terminal equipment

DTMF: Dual tone multifrequency

DVB-C: Digital video broadcast
via cable

DWDM: Dense wavelength
division multiplexing

DWS: Dialable wideband service

EAEOQ: Equal access end office

EAS: Emergency Alert System
or extended area service

ECSA: Exchange Carrier
Standards Association

EDI: Electronic data interchange

EIA: Electronic Industries
Association

EIRP: Effective isotopic
radiated power

EMI: Electromagnetic
interference

EML: Element management
layer

ENIS: Element management
system

EO&C: Expert observation &
commentary

EPROM: Erasable programma-
ble read only memory —
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' Are You Ready for the FCC EAS Deadline?

You will be with
The Most Powerful Audio and Video Package Available!

!
|
() (=] \
® AV-EAS
Power On
® ®
Output
SUB-ALERT
O | V)
(e} SAGE ENDEC D Incoming Alert (=)
Fpr(l 10 820 AN D Outgoing Alert o
The MWS in Las ) Attention Tone
T b > Automaic -
Mic En;r Option ¥ I 172434+0045
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April 10 8:20 AM
The National
deather Sexvice
0 i Las \egas has
e NO computers required fhsusd 5 Tr008
Watch for Clark
h ; County, d
e User-friendly unattended operation County, Nevade, J\/\/\

minutes

e Guaranteed FCC compliance
e Ready for state and local requirements
e Highest technical specifications in the industry
e More standard features, benefits and solutions!
e Compatible with advanced CATV requirements
e The only system to address all switching requirements
e Remote hub site control without equipment duplication
e Capable of overriding hundreds of channels
e Compatible with SA CommAlert, ldea/onics and Iris systems
e | ongest warranty available
e Competitively priced and in stock!

l : j /| | L_© “Unique” Products For the 21st Century!
DENVER ,CO ATLANTA, GA ST. LOUIS, MO

MEGA HER1Z 800-525-8386 800-962-5966 800-821-6800
FAX 303-779-1749

Established 1975 OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ
http://www.megahz.com 800-922-9200 800-761-7610 800-883-8839

\ J

Reader Service Number 130

A EAS SySEEINS
yrs ot Greated
)rlll.l“




ERP: Effective radiated power

ESA: Emergency stand-alone

ESP: Enhanced service provider

ESS: Electronic switching
system

ET: Emerging Technologies

ETDMA: Enhanced time
division multiple access

ETSI: European Technical
Standards Institute

EVM: Error vector magnitude

FAQ: Frequently asked questions

FCC: Federal Communications
Commission

FCOT: Fiber central office
terminal

FD: Floppy disc

FDDI: Fiber distributed data
interface

FDM: Frequency division
multiplexing

FDMA: Frequency division
multiple access

FEC: Forward error correction

FERF: Far end receive failure

FITL: Fiber-in-the-loop

FM: Frequency modulation

FML: Frequency modulated
link

FMO: Frequency modulated
oscillator

FOSE: Fiber-optic splice
enclosure

FOTS: Fiber-optic transmission
systems

F-P: Fabry-Perot

FSK: Frequency shift keying

FSM: Field strength meter

FTP: File transfer protocol

FTTC: Fiber-to-the-curb

FTTF: Fiber-to-the-feeder

FTTH: Fiber-to-the-home

FX: Foreign exchange

FYT: For your information

GaAsFET: Gallium-Arsenide-
field-effect-transistor

GI: Graded index

GIS: Geographic information
system

GPS: Global positioning system

GSM: Global system for mobile
communication

GUI: Graphical user interface

HDBH: High day busy hour

HDSL: High bit rate digital
subscriber line

HDT: Host digital terminal

HDTYV: High definition TV

HFC: Hybrid fiber/coax

HFW: Hybrid fiber/wireless

HITS: Headend in the sky

HPF: High pass filter

HRC: Harmonically related
carriers

HSCD: High-speed cable data

HTML: Hypertext markup
language

HTTP: Hypertext transfer
protocol

IC: Integrated circuit

ICC: Incremental coherent
carriers

ICCF: Industry Carriers
Compatibility Forum

ICN: Integrated community
network

ICS: Integrated communication
system

IDDD: International direct
distance dialing

IDLC: Integrated digital loop
carrier

IEEE: Institute of Electrical
and Electronic Engineers

IIETF: Internet Engineering
Task Force

IF: Intermediate frequency

IGP: Interior gateway protocol

IHC: In-home cabling
subcommittee

ILEC: Incumbent local
exchange carrier

IM: Intermodulation

IN: Intelligent network

INMS: Integrated network
management system

VO: Input-output

IOC: Independent operating
companies

IOR: Index of refraction

IP: Intelligent peripherals

IP: Internet protocol

IPPV: Impulse pay-per-view

IPS: Interface Practices
Subcommittee

IRC: Incrementally related
carriers

IRE: The Institute of Radio
Engineers or a unit of video
measurement: 140 IRE = 1
volt peak-to-peak

ISDN: Integrated services
digital network

ISO: International Standards
Organization

ISP: Internet service provider

ISR: International simple resale

IT: Information technology

ITS: Insertion test signals

ITU: International Telecommu-
nication Union

ITU-TSS: International Telecom-
munications Union-Telecom-
munications Standards Sector

IVR: Interactive voice response

IXCs: Interexchange carriers
(sometimes abbreviated as
IECS)

JEC: Joint engineering
committee

KSU: Key service unit

LAN: Local area network

LATA: Local access and
transport area

LCD: Liquid crystal display

LCS: Leased circuit service

LDS: Local distribution service

LEC: Local exchange carrier

LED: Light emitting diode

LEO: Low earth orbit —

r

—,
Downlink High Quality and Low Prices

with DH Satellite’s Complete Line
of Antenna’s and Mounts.

The DH 3.7m Spun Aluminum one piece antenna gives you
high performance gain, easy assembly with outstanding
stability and delivery to your installation site

CALL FOR PRICING
OR NEAREST DIST.

(800) 627-9443

DH Satellite

600 N. Marquette Rd.
Prairie du Chien, WI USA 53821
Phone (608) 326-8406
Fax (608) 326-4233
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INTRODUCING THE
EXCLUSIVE NEW RMS 1 GHz PLUS"
16 WAY SPLITTER.

ABLE TO LEAP TALL BUILDINGS
IN ASINGLE BOUND.

If you’re seeking a cost-efficient, high performance
means to increase your multi-dweHing unit and

y SN SR - | — commercial establishment installations, RMS’ new 9016K
1GHz Plus™ 16 way Splitter/Combiner is for you.
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S EEE T vl o wm v Norway’s Olympic Village, University of
p— — P — Wisconsin and Las Vegas Hotels are just a few
of the packed-houses where you’li find the
oy == L. . L0 RMS 9016K Splitter/Combiner.
I 'R & To find out more about RMS 1Ghz Plus™
[r—— e — —— [E— products, call your RMS Distributor or

800-223-8312, today!
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LIFO: Last in: first out

LILO: Last in: last out

LMDS: Local multipoint
distribution service

LNA: Low noise amplifier

LNB/LNC: Low-noise block
converter

LO: Local origination

LOP: Local origination
programming

LOS: Line-of-sight

LPF: Low-pass filter

LPM: Lines per minute

MAC: Medium access control

MAN: Metropolitan area
network

MATYV: Master antenna TV
system

MBG: Multilocation business
group

MCR: Master control room

MDF: Main distribution frame

MDPE: Medium density
polyethylene

MDS: Multipoint distribution
service or message delivery
service

MDU: Multiple dwelling units

MIER: Modulation error ratio

MF: Multifrequency

MFdJ: Modification of final
judgment

MIBS: Management
information bases

MIPS: Million instructions per
second

MM: Multimode

MMDS: Multichannel multi-
point distribution service or
microwave multipoint
distribution system

MODEM: Modulator/
demodulator

MPEG: Moving Pictures Expert
Group

MSA: Metropolitan service area

MSA: Metropolitan statistical
area

MSO: Multiple system operator

MTBF: Mean time between
failures

MTS: Modem termination system

MTS: Multichannel TV sound

MTSO: Mobile telephone
switching office

MTTR: Mean time to repair

MUX: Multiplexer

NA: Numerical aperture

NAB: National Association of
Broadcasters

NAMIC: National Association of
Minorities in Cable

NAMPS: Narrowband AMPS

NANP: North American
numbering plan

NAP: Network access points

NCOS: Network class of service

NCP: Network control program

NCTA: National Cable
Television Association

NCTI: National Cable
Television Institute

ND:YAG: Neodymium Yttrium
Aluminum Garnet
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NE: Network element

NEC: National Electrical Code

NEDA: National Electronics
Distributors Association

NEMA: National Electronic
Manufacturers Association

NESC: National Electrical
Safety Code

NET: National educational TV

NFS: Network file system

NIC: Network information center

NID: Network interface device

NII: National information
infrastructure

NIU: Network interface unit

NML: Network management
layer

NMS: Network management
system

NNI: Network/network interface

NNI: Network/node interface

NOC: Network operations center

NPA: Numbering plan area

NPRM: Notice of proposed
rulemaking

NTC: Network Transmission
Committee

NTSC: National Television
System Committee

NVOD: Near-video-on-demand

OAM&P: Operations, adminis-
tration, maintenance and
provisioning

OC: Optical carrier

OCC: Other common carrier

OC-N: Optical carrier level N

OEM: Original equipment
manufacturer

ONA: Open network architecture

ONU: Optical network units

OOP: Object-oriented
programming

OPX: Off-premises extension

OQPSK: Offset quadrature
phase shift keying

OR: Optical receiver

OSD: On-screen display

OSI: Open system
interconnection

OSPF: Open shortest path first

0SS: Operations support systems

OTDR: Optical time domain
reflectometer

OTG: On-time guarantee

OTN: Optical transition nodes

OTP: Office of Telecommunica-
tions Policy

PABX: Private automatic
branch exchange

PAD: Packet assembler and
disassembler

PAL: Phase alteration line

PBX: Private branch exchange

PC: Personal computer or
printed circuit

PCIA: Personal Communica-
tions Industry Association

PCM: Pulse code modulation

PCN: Personal communications
network

PCS: Personal communications
services

PDN: Primary directory number

PDN: Public data network

PE: Polyethylene

PIN: Personal identification
number

PM: Phase modulation

PNNI: Private network to
network interface

POP: Points of presence or
proof-of-performance

POTS: Plain old telephone
service

PPP: Point-to-point protocol

PPV: Pay-per-view

PRI: Primary rate interface

PROM: Programmable read-
only memory

PS: Power supply

PSC: Public Service Commis-
sion (also known as the PUC)

PSTN: Public switched
telephone network

PTT: Post, Telegraphs and
Telephones

PUC: Public Utilities
Commission

PVC: Permanent virtual circuit

PVC: Polyvinyl Chloride

QAM: Quadrature amplitude
modulation

QOS: Quality of service

QPSK: Quadrature phase shift
keying

RAD/RASP: Remote antenna
device/remote antenna
signal processing

RAID: Redundant array of
independent disks

RAM: Random access memory

RAO: Revenue accounting office

RBOC: Regional Bell Operating
Company

RCC: Radio Common Carrier

RDBMS: Relational database
management system

REA: Rural Electrification
Administration

RF: Radio frequency

RFC: Request for comments

RFI: Radio frequency interference

RFP: Request for proposal

RHC: Regional holding company

RIN: Relative intensity noise

RIP: Routing information
protocol

RISC: Reduced instruction set
computing

RL: Return loss

RMS: Root mean square

ROM: Read-only memory

RPC: Remote procedure call

RSA: Rural service area

SAP: Secondary audio program

SBE: Society of Broadcast
Engineers

SBS: Satellite Business Systems

SBS: Stimulated Brillouin
scattering

SCA: Subsidiary communica-
tions authority

SCAI: Switch-to-computer
applications interface

SCBA: Small Cable Business
Association

S-CDMA: Synchronous code
division multiplex access

SCE: Service creation
environment

SCP: Service control point

SCSI: Small computer system
interface

SCTE: Society of Cable Telecom-
munications Engineers

SDH: Synchronous digital
hierarchy

SDO: Standards Development
Organization

SDSL: Single-line digital
subscriber line

SGDF: Supergroup distribution
frame

SHL: Studio-to-headend link

SI: Step index

SIR: Sustained information rate

SLIP: Serial line Internet
protocol

SLM: Signal level meter

SLS: Single line service

SM: Single mode

SMATYV: Satellite master
antenna TV system

SMDR: Station message detail
recording

SMDS: Switched multimegabit
data service

SML: Service management
layer

SMPTE: Society of Motion Pic-
ture and Television Engineers

SMR: Specialized mobile radio

SMS: Service management
system

SMTP: Simple mail transfer
protocol

SNR or S/N: Signal-to-noise
ratio

SNA: Systems network
architecture

SNAIP: Simple network
management protocol

SONET: Synchronous optical
network

SPC: Stored program control

SPE: Synchronous payload
envelope

SRL: Structural return loss

SSB: Single sideband

SSB: Star-star-bus

SSP: Service switching point

S$87: Signaling System
number 7

STL: Studio-to-transmitter link

STP: Signaling transfer point

STS: Synchronous transport
signal

SVC: Switched virtual circuit

TA: Technical advisory

TAMI: Television Accessory
Manufacturers Institute

TASO: Television Allocation
Study Organization

TCC: Telephone coordinating
circuit

TCP/P: Transmission control
protocol/Internet protocol

TDD: Telecommunications de-
vice for the deaf

TDM: Time division multiplexing

TDMA: Time division multiple
access
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TDR: Time domain reflectometer

TFTP: Trivial file transfer protocol

TL: Transaction language

TMN: Telecommunications management
network

TR: Technical reference

TSI: Time slot interchange

TVRO: Television receive-only earth station

UAR: Universal asynchronous receiver
UBR: Unspecified bit rate

UDP: User datagram protocol

UHF: Ultra-high frequency

UNI: User network interface

UPS: Uninterruptible power supply
URL: Uniform resource locator

USTA: United States Telephone Association

UTP: Unshielded twisted-pair

VAN: Value-added network

VANC: Voice activated network control

VAPN: Virtual access to private
networks

VBLI: Vertical blanking interval

VBR: Variable bit rate

VC: Virtual channel

VCI: Virtual channel identifier

VCR: Videocassette recorder

VCXO: Voltage controlled crystal oscillator

VDSL: Very high data rate digital
subscriber line

VDT: Video dial tone

VHF: Very high frequency

VHS: Video home system

VIRS: Vertical interval reference
test signal

VITS: Vertical interval test signal

VLSI: Very large scale integration

VOD: Video-on-demand

VOP: Velocity of propagation

VP: Virtual path

VPLI. Virtual path identifier

VPN: Virtual private networks

VRU: Voice response unit

VSAT: Very small aperture terminal

VSB: Vestigial sideband

VSWR: Voltage standing wave ratio

VT: Virtual tributary

VTR: Videotape recorder

VU: Volume unit

WAIS: Wide area information servers

WAN: Wide area network

WATS: Wide area telecommunications
service

WDM: Wavelength division multiplexing

WICT: Women in Cable
& Telecommunications

WPBX: Wireless private branch exchange

WWW: World Wide Web

XO: Crystal oscillator
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But in The Race For Cyberspace

Only Motorola Can Put You In
The Winner’s Circle.

The race for cyber-
space has reached the final lap and the stands are filled with subscribers anxiously
waiting at the finish line. They won't notice who finishes second, so it's essential that
you choose a vehicle that is second to none, Motorola’s CyberSURFR™ cable modem.

An exciting product of Motorola’s CableComm technologies, the CyberSURFR
modem drives data downstream at remarkably high speeds. Turning to the upstream
path, it successfully outmaneuvers the inherent noise ingress in HFC networks,
accelerating information through at 768 kilobits per second. Thus connecting
personal computers to a transmission system that delivers lightning fast multimedia
communications to your speed-hungry subscribers. And as these new speeds enable
the next generation of applications and content, the protocol adapts to meet the needs.

But speed alone is not enough. Unique technologies that economize precious
cable spectrum, use of proven frequency agility techniques, forward error correction,
and dynamic load balancing, provide your subscribers with ample bandwidth on
demand. While standards based encryption protects their sensitive information.

Innovation, reliability, quality and attention to detail will allow the winners to puli
away from the rest of the pack. And since these characteristics are the hallmark of all
Motorola products, no one else is more capable of helping you lap the competition.

It's time to make your move from the pole position. Let Motorola fuel your race for
cyberspace. See how Motorola’s CableComm technology can become your system'’s

new driving force, propelling your team into the final straightaway.

CyberSURFR™
Cable Modem

http://www.mot.com/multimedia ¢ 800-2WAY-HFC ¢ 847-632-3409

Ay and Motorola are registered trademarks of Motorola, Inc. CyberSURFR is a trademark of Motorola, Inc. ©1996 Motorola, Inc
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By Woody Cash

Simple ways to measure C/N

This article will explore three of the
more common methods of nonintru-
sive carrier-to-noise (C/N) measure-
ments, examine the measurements
and explain how to use them to test
your network.

s the need for network
testing increases, so does
the need to perform all
testing to ensure uninter-
rupted service. More than ever be-
fore, a network’s performance must
be tested in a nonintrusive manner.

Measurement methods

The first method of measuring C/N
is to measure the video carrier level
compared to the level of noise in the
space between the video carrier mea-
sured and the lower adjacent audio
carrier. This is illustrated in Figure 1.

“A preselector or
bandpass filter
should be used to
increase the
dynamic range
of the test
equipment.”

This measurement is somewhat
limited because energy from the
modulators’ processors overlap in
this area and this power is com-
bined with the noise. Thus, the noise
measured is noise plus energy from
modulators/processors.

A second method is to conduct
automated C/N measurements (typi-
cally synchronized with video).

Figure 1: Screen copture of (/N measurement method (Example 1)

Channel 005

...........................

(/N 50.5 dB ot 077.25 MHz Z\F 001.25 MHz

Figure 2: Sceen capture of (/N measurement method (Example 2)

(/N 56.5 dB ot 301.25 MHz Z\F 006.30 MHz

Woody Cash is system technician
and crew chief for TCI in San Jose,
CA.

In automated C/N measurement,
a signal-to-noise (S/N) measurement
is sampled during quiet lines of the
vertical interval. With some fancy
processing, this results in a C/N
measurement. Like the first, this
process also is limited because of
noise contribution—the sum of the
total combined noise sources start-
ing at the broadcast point. (Editor’s
note: This method will provide an
indication of the total noise seen by
the subscriber.)

These measurements will not
provide a result greater than the ac-
tual C/N, but it is usually diffieult to
measure a C/N that is greater than
45 dBc.

Another method of measuring C/N
is by measuring the video carrier
level compared to the level of noise
in a vacant upper adjacent channel.
This is illustrated in Figure 2.

This method allows the measure-
ment of noise without the residual
power of modulators or processors. —
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PLS-125™, PLS-225™, PLS-220™
Power Line Surge Suppressors
The PLS-125, PLS-225 and PLS-220 reduce out-
ages and customer complaints by eliminating
breaker outages, blown fuses in power supplies,
and damage to power supplies due to voltage tran-
sients, surges, spikes, and lightning. The PLS-125,
PLS-220, and PLS-225 also protect expensive
headend equipment from evervoltage related
damage. Reader Service Number 301

DLPS-15D™ Drop Line Power

Suppressor
Developed and patented by Cable Innovations, the
1 Ghz., UL approved DLPS-15D protects drop line
electronics from damaging faults due to surges,
transients, spikes, and lightning. The DLPS-15D,
using dual direction Sidactor techmology, protects
both directions (from the house and into the
house). With a trigger sensing time of one
nanosecond, the DLPS-15D will virtually
eliminate damage to drop line electronics caused
by overvoltages.
If you are currently using Zener diodes, gas
discharge tubes, MOV's ar just a ground block,
you are taking unnecessary risks with your
equipment and with your subscriber’s electronics.
The DLPS-15D offers a longer life, greater current
handling capacity and faster response than any
other type of protection.

Reader Service Number 302

DLPS-15DF™ High Pass
Filter/Drop Line Power

Suppressor

The DLPS-15DF is an essential ingredient in
achieving the reliability and subscriber satisfaction
necessary in those systems that need to eliminate
return path noise and protect both their equipment
and the subscriber’s electronics.

The DLPS-15DF offers the same suppression as
the DLPS-15D, taking any overvaltage directly
off the center conductor and zapping it to ground
instantaneously before any damage can occur to
cable line electronics or the subscriber's
electronics.

The DLPS-15DF offers a wider and deeper filter,
longer life, greater current handling capacity and
faster response than any other type of

protector/filter. - Roader Service Number 303

ADVERTISEMENT

GB-401™ Direct Pickup Filter

Eliminates ghosting and diagonal lines due to direct pick
problems The GB-401 (Ghost Buster) is a patented filter
used to solve direct pickup problems caused by cable ready
TV's and VCR's (ghosting & diagonal lines). A high percent-
age of “cable ready” televisions and VCR's are manufactured
with a shielding deficiency problem. Most brandnames and
models are susceptible to this problem, regardless of how
new or expensive the set is. These poorly shielded units may
experience degraded picture quality because strong local TV
signals get into the tuner and mix the cable signals inside the
set. When a television receives two channels at once, the
picture will have interference in the background. The
GB-401 eliminates this problem.

Reader Service Number 304

The 99.99%
Reliability Factor

[Cable Innovation's CLPS-4065 Surge Suppressor]

Cable Innovations surge suppression products : sssential
ingredient in achieving the 99.99% reliability necessary in CATV
systems today: The CLPS-4065 and CLPS-4065P1 (power inserter),
patented surge suppression technology, protects trunk line and feeder
line electronics from overvoltages, and virtually eliminates overvolt
related outages. The CLPS-4065 and CLPS-4065P1 are simply the very
best surge suppressors available. If you're concerned about the
reliability of your system, call us today.

Cable Innovations 130 Stanley Court Lawrenceville, GA 30245
800-952-5146 fax 770-962-6133 www.Rightmove.com/cableinnov
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CONSTELLATION ychrone,
The modular fiber optic system synchronous
“nchrono”
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Pegasus
Performance Plus
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AUX
RF

OPTICAL
QUTPUT

The new 1310 nm DFB laser with
power and performance for any
network application

The Pegasus 1310 nm DFB Transmitter is another of the
new optical elements in the Constellation Series. Designed
especially for expanding analog/digital requirements of the
CATV industry, Pegasus offers advanced performance and
features, such as dual isolated RF inputs, full status
monitoring of the Constellation and network management
with the new Hercules SNMP Proxy Agent

Synchronous
GROUP of Companies 77 Las Colinas Lane San Jose, CA 95119 (800) 659-6750 Fax (408) 362-4826
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Get a Clean

Figure 3: (/N of 48 dB with corection of -1.5 = 46.5
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This method is very useful for
checking the plant part of the sys-
tem independently, without includ-
ing the variable of the previously
mentioned methods. When this
method is used, you also must check
far any roli-off between the two
points of measurement. This can
easily be done with a sweep system.

The difference in amplitude be-
tween the two frequencies becomes a
correction factor. For example, if there
is a 1.5 dB roll-off between the video
carrier frequency and the frequency
where the noise is measured, the cor-
rection factor is a -1.5. If the carrier
to noise reads 48 dB and we have a
correction factor of -1.5, the C/N is ac-
tually 46.5 dB. (See Figure 3.)

When making such sensitive mea-
surements, a preselector or bandpass
filter should be used to increase the
dynamic range of the test equip-
ment. If a bandpass filter is used it
will most likely be inserted after the
video carrier level measurerment and
before the noise level measurement.
Therefore, the insertion loss of the
bandpass filter must be factored.

Stepping up

In conclusion, all three methods
of in-service C/N measurements are
useful when performing network
testing. The lower adjacent out-of-
band measurement is good for rela-
tive measurements, but is somewhat
limited. The automated tests are
good when checking end-of-lines, or
looking for worst-case C/N.

A preferred method, called the

step-up method, is good for testing the
plant part of the network, especially
where the C/N may exceed 50 dB.
Using the step up method to measure
C/N aliows for accurate testing of your
network without disruption of service.

“Using the
step-up method
to measure C/N

allows for
accurate testing
of your network

without
disruption

of service.”

C/N is usually consistent over the
entire spectrum and a measurement
at the high end of the spectrum will
result in a C/N that typically exists
throughout the bandpass. This mea-
surement also can be performed in
most empty spots in the spectrum
such as the guard band between
Chs. 4 and 5 and in the FM band.

Get Pi‘c""6,,‘
picol

PRODUCTS, INC.

“NCTA Recommended Pructices for
Measurements on Cable TV Sys-
tems” (July 1993) was used as a
reference in this article. CT

800-822-7420 * 315-437-1711

FAX (315) 437-7525
6315 Fly Road, Syracuse, NY 13057
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By Dan Harris

Chromatic dispersion for
1,550 single-mode transmission

his month’s “Ask A Fiber
Expert” column answers

questions about chromat-
ic dispersion.

* What is chromatic dispersion
and how does it affect video
transmission?

Chromatic dispersion causes
the distortion of optical signals
that contain multiple wavelength
components. The fiber core’s index
of refraction is a function of the
optical wavelength, which causes
different wavelength components
of practieal sources to travel at
different speeds. This creates dis-
tortion in both analog and digital
transmission systems. When com-
bined with spectral instability of
optical sources, it also can be a
source of random noise. Chromatic
dispersion is measured in units of
picoseconds per nanometer per
kilometer [ps/(nm*km)], which

Dan Harris is market development
engineering manager for Corning.

means that signal degradation
due to chromatic dispersion gets
worse as both source linewidth
(nm) and transmission distance
(km) increase.

As shown in Figure 1, standard sin-
gle-mode fiber is designed to have no
chromatic dispersion at 1,310 nm. At
1,550 nm, however, the dispersion be-
comes significant with typical values
around 17 ps/inm*km). To minimize
chromatic dispersion at 1,550 nm, dis-
persion-compensating devices for stan-
dard single-mode fiber are available,
as well as an array of dispersion-shift-
ed fibers that are designed to have
minimal dispersion at 1,550 nm.

Chromatic dispersion

High dispersion can cause severe
problems in both analog and digital
systems. In analog video transmis-
sion, chromatic dispersion interacts
with other system attributes to create
composite second order (CSO) distor-
tion. Two primary causes of disper-
sion-induced CSO distortion are:

1) Laser chirp: The spectral
broadening of a directly modulated

20

Figure 1: Chromatic dispersion os a function of wavelength
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distributed feedback (DFB) source
resulting from “chirp” creates CSO
in the presence of chromatic disper-
sion. At 1,550 nm on standard sin-
gle-mode fiber, CSO easily can reach
intolerable levels for directly modu-
lated sources, depending on the
amount of laser chirp and the trans-
mission distance. For this reason,
there are practically no directly
modulated 1,550 nm sources in use
within cable TV transmission sys-
tems to date.

2) Self-phase modulation (SPM):
SPM is a nonlinear effect caused by
injecting too much optical power
into the fiber. These high optical
power levels (typically near 100 mW
for single-mode fibers) actually alter
the refractive index of the fiber core,
effectively “chirping” the optical
spectrum in the fiber. The interac-
tion of the broadened spectrum with
chromatic dispersion results in CSO
distortion. This effect can be just as
pronounced as that seen with laser
chirp, depending on the amount of
spectral broadening that occurs.

One interesting element of dis-
persion-induced CSO is the relation-
ship between the laser chirp and
SPM components: The two compo-
nents are exactly “out of phase,”
which means that when their mag-
nitudes are equal, they cancel each
other and the net CSO is 0. Unfor-
tunately, since the magnitudes for
the two components are seldom
equal, the two components generally
cannot be relied upon to reduce dis-
persion-induced CSO. In most prac-
tical applications, laser chirp will be
the dominant cause of distortion for
directly modulated sources, while
SPM dominates in externally modu-
lated systems.

* I’'m considering 1,550 nm trans-
mission of analog video to take
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MEET THE FCC EAS DEADLINE WITH

TWISTER

=CADCO Systems’ EMERGENCY ALERT SYSTEM

The TWISTER Emergency Alert System (EAS)
is specially designed for the Cable Industry and provides the following features

in a SINGLE 3'/," vertical, 19" rack mount unit at very ECONOMICAL pricing.

4 MICROPROCESSOR CONTROL ¢ IF MODULATOR

4 CHARACTER GENERATOR 4 RELAY SWITCHING

4 FM BROADCAST RECEIVER 4 NATIONAL WEATHER SERVICE (NWS) RECEIVER
4 AUDIO INPUT 4 AUDIO STORAGE

4 RS-232 PORT 4 PRINTER

4 TELEPHONE INTERFACE 4 UNATTENDED OPERATION

wHY capco sYsTem’s TWISTER »
GUARANTEED FCC COMPLIANCE @ VERSATILE FEATURES @ USER FRIENDLY OPERATION

HANDLES ALL SWITCHING REQUIREMENTS ¢ READY FOR LOCAL, REGIONAL, AND STATE USE
HIGH QUALITY AND RELIABILITY ¢ NO COMPUTER EQUIPMENT REQUIRED & EASY TO INSTALL
LOW COMPETITIVE PRICING ¢ MINIMUM SPACE REQUIREMENTS ¢ REMOTE SITE HUB CONTROL

STATE OF THE ART TECHNOLOGY ¢ ADVANCED CATV COMPATIBLE ¢ LONG-TERM WARRANTY

CADCO Systems, Inc. is an American manufacturer of TV and Cable, MMDS, and LPTV Broadband Electronics
Equipment which meet the U.S. NTSC and INTERNATIONAL PAL and SECAM Standards. CADCO offers a
professional line of QUALITY, DEPENDABLE, and FLEXIBLE HEADEND PRODUCTS including:

FIXED/AGILE MODULATORS MiIN1 HEADEND SYSTEMS
Select Cable Services (SCS)
AGILE DEMODULATORS
This system was specially

FIXED/AGILE PROCESSORS
CHANNEL CONVERTERS
TRANSLATORS
COMBINERS

FM EQUALIZERS

FM PROCESSORS

developed as a modular interface
between Cable Systems and
Distribution Systems used in:
HOTELS
COLLEGES
HOSPITALS

SCHOOL DISTRICTS

IF and RF CHANNEL SWITCHES APARTMENT COMPLEXES
C"""W- co 2363 Merritt Drive Garland, TX 75041
(800) 877-2288 FAX: (972) 271-3654 (972) 271-3651

HTTP://WWW.ONLINETODAY.COM/USERS/CADCO
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advantage of lower attenuation
and optical amplifiers at that
wavelength. Since chromatic dis-
persion is quite high on standard
single-mode fiber at 1,550 nm,
should I be concerned?

It depends on the transmitter
technology, transmission distance,

and fiber type. Externally modulat-
ed 1,550 nm DFB laser transmitters
are available from several vendors
today, and these units significantly
outperform standard 1,310 nm DFB
units on standard single-mode fiber
(SMF) in many applications. Howev-
er, because of the high dispersion in
SMF at 1,550 nm, the high input

30

Figure 2: Theoretical calculations for laser chirp component
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Figure 3: Theorefical colculations for selfphase modulation component
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“High dispersion
can cause severe
problems in hoth
analog and digi-
tal systems.”

powers associated with transmission
over very long distances with exter-
nally modulated 1,550 nm DFBs can
generate unacceptably high levels of
CSO distortion through SPM. On
the other hand, the possibility of
using directly modulated 1,550 nm
DFB sources with SMF is severely
limited because of CSO resulting
from the interaction of laser chirp
and chromatic dispersion.

¢ What are the factors affecting
dispersion-induced distortion
and how can I reduce it?

Dispersion-induced distortion
produced by laser chirp and SPM is
dependent on several common fac-
tors, including the following:

Carrier frequency: Fiber-induced
CSO generally increases with modu-
lation frequency, so any fiber-related
distortion is greatest at the highest
carrier frequency.

Chromatic dispersion and trans-
mission distance: The greater the
dispersion, the more severe CSO
distortion becomes. CSO distortion
also accrues with fiber length (i.e,,
CSO0 levels are higher at longer
transmission distances). Theoretical
calculations provided in Figures 2
and 3 illustrate this dependence for
dispersion-induced CSO.

Specifically, Figure 2 represents
the CSO vs. transmission distance
for a typical 1,550 nm directly
modulated DFB. Over standard
single-mode fiber, these calcula-
tions show that CSO levels can
exceed -70 dBc after less than 10
km. However, for dispersion-shift-
ed fiber, CSO levels can be main-
tained to -70 dBc for distances be-
yond 50 km.

Figure 3 shows calculations for
CSO distortion arising from SPM
for an externally modulated 1,550
nm laser for various transmission
distances. In this example, trans-
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Fiber Optic CATV Drép Cables

Radiant offers a full line of fiber optic cable
plant products. The company guarantees drop
cables with back reflections of ~60dB for ultra
polish terminations and ~70dB for angle polish
ferminations. Available from two to twelve
fibers with customer specified node connector.
Also available are fiber optic assemblies,
couplers, fiber management systems and the
industry’s first and best low backreflection
attenuators— both fixed and variable.

Reader Service Number 231
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Cost-Effective Syste
Transmit Baseband Video/Audio
Over Fiber

Several costefficient systems that transmit
Baseband video/audio over fiber are now
available from Radiant Communications.
Whether your requirements call for one-way
transmission with broadcast quality {R$250), or
bi-directional {two-way) transmission using one
fiber, Radiant has the solution. In addition, data
or stereo audio are available options. These
systems are now in use by all major MSO's
nationwide in applications including college
seminars, town meetings, direct feeds from
broadcast studios or remote antenna sites,
video conferences and CCTV.

Reader Service Number 233

New Unique Fiber Optic
Ethernet System Eliminates
Data Collisions

Radiant introduces the most cost effective and
technologically advanced method of connecting
remote ethernet hubs together. The series DL200
allows transmission distances up to 100Km and
data throughputs of 100Mbs. It can be used for
any size system — large or small. Typical
applications include interconnecting large
metropolitan school districts or remote college or
industry locations. Budgetary cost is less than
$3000 per location.

Reader Service Number 235

Advertisement

DONT TIE UP PROFITS
WITH DARK FIBER

<

Fiber Optic Electronic Systems from Radiant Let You
Generate Revenue and Cut Costs. These systems are
cost effective and can transmit up to 50Km.

: See the light. For more information or
free applications engineering assistance, contact:

' Radiant Communications
Corporation

1-800-WOW-FIBR

in NJ 908-757-7444 »« FAX 908-757-8666
Internet Address:www.RadCom.Com
P.O. Box 867 « South Plainfield, NJ 07080 U.S.A.
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mission power is adjusted as length
increases to maintain 0 dBm at the
optical receiver. Here, CSO created
from SPM on standard single-mode
fiber exceeds -70 dBc after about
60-70 km, while the dispersion shift-
ed-fiber maintains acceptable CSO
levels up to 100 km.

Note that the amount of laser
chirp does not affect the SPM compo-
nent of CSO. Furthermore, SPM
depends on two factors that do not af-
fect the chirp component of CSO (the
optical input power and the effective
cross sectional area of the fiber core).

Reducing distortion

For the laser chirp component of
dispersion-induced CSO, there are
only two basic ways to reduce the
total CSO: either limit laser chirp or
reduce chromatic dispersion. In
today’s 1,550 nm systems, externally
modulated lasers are commonly
used to limit laser chirp. This source
performs well with standard single-
mode fiber, although the cost is fun-
damentally higher than a directly
modulated DFB laser. Since signifi-
cant chirp will be present with the
directly modulated source, fiber dis-
persion must be limited in order to
facilitate the use of these devices.

The SPM component of disper-
sion-induced distortion can be
minimized either by limiting
optical input power to the fiber,
increasing the effective core area
of the fiber, or reducing disper-
sion. Lowering optical input power
is not generally desirable, since
the ability to achieve high source
powers with erbium-doped fiber
amplifiers (EDFAs) is a common
motivation for moving to the 1,550
nm window. Increasing the effec-
tive fiber core area can help,
although the CSO gains from any

""Chromatic
dispersion cun bhe
a debilitating
source of CSO
distortion for
1,550 nm systems
operating on
standard single-
mode fiber. ”

practical increase would provide
only a few decibels reduction in
CSO.

Since chromatic dispersion is
the common thread for both com-
ponents, CSO will decrease in both
cases simply by reducing chromat-
ic dispersion. At the 1,550 nm
wavelength, a dispersion-shifted
fiber or a dispersion-compensating
device with standard single-mode
fiber can be used. Because disper-
sion-compensating devices tend to
be fairly lossy, however, the advan-
tage of lower attenuation is at
least partially negated when these
devices are used.

Since attenuation in dispersion-
shifted fibers at 1,550 nm is
comparable to standard single-mode
fiber, dispersion-shifted fiber is the
best option for new installations
designed for operation at 1,550 nm.
Dispersion-compensating devices
are best suited for upgrading previ-
ously installed 1,310 nm-based
standard fiber systems.

Conclusions

Chromatic dispersion can be a
debilitating source of CSO distor-
tion for 1,550 nm systems operat-
ing on standard single-mode fiber.
If directly modulated DFB lasers
are deployed at 1,550 nm, the
laser chirp-induced CSO would
limit transmission distance to
only a few kilometers. More ex-
pensive externally modulated
transmitters can be used to over-
come the laser chirp problem, but
at high optical powers, even these
transmitters are subject to nonlin-
ear SPM that can cause high CSO
after 60 km.

The effects of high chromatic
dispersion over standard single-
mode fiber can be successfully
overcome by using a dispersion-
compensating device or dispersion-
shifted fiber. Since practical
dispersion compensating devices
carry a significant optical loss
penalty, they are appropriate pri-
marily for retrofits of previously in-
stalled systems designed for 1,310
nm operation. For new systems
designed for 1,550 nm operation,
dispersion-shifted fiber can be used
to reduce chromatic dispersion, and
simultaneously provide optical at-
tenuation as low as uncompensated
standard single-mode fiber.
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quantum
reach

| Comm>cope
@ General Instrument

— - QR. Over 250,000
miles of exceptional
performance and
reliability.

oy

With an installed base of 250,000 miles worldwide,
QR has become the standard cf performance and
reliability. And now, CommScope delivers a ten-year
warranty, too. Why? Because we know that only the
finest engineering and quality manufacturing could
produce a cable this reliable. Cable that will with-
stand the very worst conditions that Mother Nature
can dish out. For more information about QR or

our new warranty, give us a call at 1 800 982 1708.

PO Box 1729 / 1375 Lenoir-Rhyne Blvd.

Hickory, North Carolina 28603-1729 o
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Digital ad insertion

Axicom developed its ADvantage
system for small- to medium-sized
cable TV operators seeking to
replace their analog insertion equip-
ment with a digital advertising
insertion system. The ADvantage
system is an integrated solution
consisting of hardware, software,
installation, maintenance and train-
ing. The hardware portion of the
system is built with off-the-shelf,
industry-standard components in-
cluding Pentium microprocessors.

The system can scale from four to
20 channels and uses a centralized
storage model that handles video
segments of any length, including
infomercials. This architecture pro-
vides all channels with immediate
access to every spot. Staging or
transferring spots prior to playback
is not required. System pricing is
based on the number of channels,
and starts at $64,996.

Reader service #269

INTRODUCING REAL TIME CONTROL

PRODUCT EERIEN

Record management

GN Nettest’s Laser Precision
Division has developed FORMS, a
database management system for

simplified fiber record keeping, ac-
cessibility and reporting. FORMS
allows the user to archive, access,
view, manipulate, manage and re-
port test data on a personal com-
puter. Once the database is stored,
a customer can generate a number
of reports including information
on bidirectional splice loss, cable
and fiber information and perfor-
mance, fiber acceptance, land-
marks, span information and
splice loss information. Users

also can manipulate and overlay
splice traces.

FORMS is compatible with
PC-3000 optical time domain re-
flectometer (OTDR) emulation
software and can be used for in-
formation generated by all Laser
Precision OTDRs, mini-OTDRs
and also with traces generated by
a number of other manufacturers’
OTDRs. A complimentary FORMS
demo disk is available from Laser
Precision.

Reader service #310 —

The best possible splice,

Control your splice
during fusion,

instead of just checking it
afterwards
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at the first attempt

With the NEW FSU 925 RTC, Ericsson has
added a new and revolutionary dimension to
fiber splicing.

Like the FSU 905, the new FSU 925 features
Ericsson’s unique splice loss estimation method
based on the mode coupling (microbending)
theory and warm image processing, but takes
splicing one step further by incorporating a
unique Real Time Control (RTC) process with
auto selection of current. With this unique RTC
method for splicing eccentric fibers, you can
obtain consistently good splicing results in varying
conditions and with different types of fiber.

For more information pleuse contuct:
Ericsson Cables AB
Stockholm, Sweden
Ambherst International, Inc
Sarasota, Florida

Phone (941) 925-9292
Fax  (941) 925-9291

ERICSSON 2
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Trunk Bn‘dyers Pwr Supplies Passives

_ NEW and REFURBISHED
SYLV’A"’A Trunks Bridgers Line Extenders Passives
373920 550FF 370660 550PH 372391 550PH Taps 1ghz
‘:&‘{Q'&% 347099 550FF 344000 550PP 372391 550PP  Taps 750 mhz
177 163 154 234420 A50PP 370664 AS0 PH 372392 450PH  Tops 600 mhz
152 153 505C g;gggg ASOFF 376141 450PT 503148 750PH Spltior
BRIDGERS e acort 499939 450FF 232700 Housing 1 V2
g:; g:? g;g 373166 Housing | SYsemAmp I 550 & 750 mhz Three Ways
245 331 235 : 343890 AGC More than 2500 in Stock P/S Inserters
, 1605 E. Iola - -
P/S EQ's Pads DC's Broken Arrow, Ok 74012 m 800-331-5997

MAGNAVOX Bl CONNECTORS

TRUNKS S S
51550 67550 81550 Large Inventory
51450 61450 81450 3 < o Popular &
57440. 5T330 81330 ' & Hard to Find Sizes
BRIDGERS Traps
5B550 6B550
5B440 SBA50 WE SWEEP ALL TRAPS AND TAPS BEFORE SHIPPING
58330 5B300
' 1605 E. Iola
EQ's TMC Pads 8HE's Broken Arrow, Ok 74012 800-33 1-599%7

Over A Hatt Mitiion : NEW New & Refurbished
vov TPCUPS setarved CONNECTORS Taps/Splitters
IN STOCK IN STOCK
=599 7 s s 57 : o 800-331-5997 sroxeu trrew, 0 25022

'90 Average '91 Average '92 Average '93 Average '94 Average '95 Average '96 Average

7 Years in a Row

| '7HY  LESS THAN Average
E4 C $100.00 Repalr Charge

Modulators Processors Receivers Line Gear [RD Cards VCII's

1605 E. Iola

o Brokenarmow ok oz A V] Y.\l 800-331-5997
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Fault detector

ComSonics expanded its line of
products with WindowLite Digital and
its new TDR Tech. WindowLite Digital
expands the company’s WindowLite
line. The TDR Tech is a hand-held cable

—

fault locator that sends a high-speed
pulse down the cable with the reflected
pulse indicating fault type and distance
to fault. Its range is 15 to 2,000 feet.
Reader service #281

Processor/translator

Finline Technologies Ltd. intro-
duced its SP-550 agile processor/
translator that includes improved

SlamlLock: A Golden
Opportunity

The SlamLock™ family of
metallic and non-metallic
pedestals, and apartment
boxes (MDUs) are selflocking
closures designed to stop
active theft of CATV service.

Let us show you how these
closures generate revenue
and translate into a golden
opportunity for your system.

For more information,
contact your RELTEC sales
representative or call us at

800-338-1951.

Reader Service Number 11

noise performance, injection locking
for coherent frequency and channel
transfer, digital frequency synthesis
and PLL technology.

Available in NTSC, PAL
and SECAM, the SP-550 has an
input/output frequency of 7 to 550
MHz, tuning in 250 kHz steps and
10 kHz frequency offsets for the
output signal. An IF loop-through
is provided for sampling and de-
modulation. The front panel has
metering and access to all controls.
Electronic memory and nonvolatile
power backup are available fea-
tures. The SP-550 is menu-driven
and has an onboard microproces-
sor that is said to allow for effec-
tive system configuration.
Reader service #311

Cable-in-condvit

CommScope, a division of Gener-
al Instrument, now includes in its
product line Con/Quest, a preassem-
bled, cable-in-conduit system that
features the CommScope cable
product line in select grade, high-
density polyethylene conduit. The
company also has added a cable for
power delivery in centralized power
networks. Power Feeder offers low
DC loop resistance in a feeder cable
size (625), optimized for long-dis-
tance delivery of high current and
easy installation. It has aluminum,
coaxial construction to reduce pole
loading for longer spans.

Additionally, CommScope now
has 12 varieties of jacket colors
for its headend cables. The firm
also has teamed up with White
Sands Cable, a manufacturer of
cable assemblies, to offer jumper
cable products, which are avail-
able through the latter company’s
service center.

Reader service #282

Grounding block

Signal Vision introduced a new
grounding block, the SV-A7G, de-
signed for use in expanded band-
width applications up to 1 GHz. A
patented insert provides return loss
characteristics of 25 dB. The
grounding block is constructed of
brass base plating over zinc for con-
ductivity and nickel for interface
continuity.

Reader service #268 —
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NEW! 550 MHz Trunk Modules for

Jerrold Starline Twenty SJ Housings

550 MHz Two-Way
Automatic Trunk
and Bridger Modules!
Available in Push-Pull,
Power-Doubled and
Darlington Power-Doubled
Output Technologies!

X
AL

FIRST SYSTEM
UPGRADED IN
WELLINGTON, KS
NOVEMBER 1996

W"‘ "
<5550[0S)
Heavy Duty i, —I %m
+24-volt Rt s,
Power Pack %’ .."..(%gx
ks assp
& S N o

CALL NOW! Direct 550 MHz Upgrade
Modules for ALL Jerrold Starline Twenty
SJ-301, SJ-400 & SJ-450 MHz Systems

Quality RF Ser

"VISA @ For inside USA
) « Shipments only.

800-327-9767

not a sales agent for Jerrold Electro ral Instrument Corporatio American|Express )
QUALITY RF SERVICES INC. ALLWSSL".SWTSC“&?;‘,’IESJ‘S?
850 PARKWAY STREET 561-747-4998
JUPITER, FL 33477 FAX 561-744-4618
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Stringing blocks

As part of a new line of aerial
construction tools, Jameson Corp.
introduced two new sets of string-
ing blocks, Easy Rider and Versa
Block. The Easy Rider overlash
block is 1.5 inches in width and
features a steel frame and brass
roller axle for cable alignment.
The Versa Block allows for cable
placement from aerial lift buckets
or from the ground using lay-up
sticks.

Reader service #308

Analog set-top

Pioneer New Media Technologies
introduced the BA-V2000, an ad-
vanced analog set-top offering a
full-featured cable solution with 860
MHz:z tuning. The device features
greater interactivity and full down-
loadability for the user with a user
interface, fully encrypted conditional
access decoding for high security
and communications from their 64
kbps out-of-band data carrier, 40
kbps per field in-band data, and
19.2 kbps contention-based up-
stream data.

Pioneer’s BA-V2000 offers 288 x
192 dot graphics resolution, (16 out
of 4,096 colors); a WINK engine; 32-
bit CPU with 6 MIPS technology
allowing real-time OS, multitasking
and preemptive task switching.

The set-top was designed to be sub-
scriber-friendly with an easy-to-read
front panel clock display, A/B bypass
switch, a VCR controller, Ch. 3/4 RF
and baseband stereo outputs, a mem-
ory expansion option as well as a pre-
loaded application. The standard BA-
V2000 configuration offers encrypted

EXPLORE OUR REALM...

68

...0f efficient and economical fihep Olltil: test instruments.

* Optical Power Meters o Single & Dual LED and Laser Sources
» Test Sets » Return Loss Meters e Attenuators » Fault Locators
* Hand Held Models for OSP and field use » Benchtop Models for
production, QC & laboratory use e Launch L‘ondmon Analyzer

Also call for more information on our cable
assemblies and specialty fiber terminations
on commercial and military connector types.

| RIFOCS Corporation

Fiber Optic Components & Instruments
833 Flynn Road

Camarillo, California 93012
805/389-9800 FAX 805/389-9808 i

SEE US IN DALLAS AT OFC ‘97, FEBRUARY 18-20 20, BOOTH #730

Reader Service Number 68
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conditional access data, downloadable
security algorithms, a secure micro-
processor, DPS and GSS decoding,
slave control, and optional multiven-
dor compatibility.

Reader service #292

Splice case

MultiLink unveiled a splice case
that accommodates 144 mechani-
cal/fusion splices or up to 288 ribbon
count splices. Installation and re-
entry does not require mastics, heat
shrink or drilling. The case is avail-
able with the cover, allowing mid-
span through splicing and a com-
plete line of splice trays and mount-
ing options.

MultiLink also has designed a
nonconductive Sno-Shoe for 90° lo-
cations where traditional configura-
tions are not applicable. The 16-inch
diameter circle design allows two
half-circle units to be adjusted to de-
sired coil diameter and up to a 25-
inch captive length. A 2- x 2-inch
channel allows numerous coil wraps
while preventing microbends.
Reader service #290 —

PERFORMANCE

Aurora’s Fusion Splicers Deliver

* Automatic core-to-core alignment of single
e, multi-mode. and active fibers.

* Automatically aligns, gaps, arid splices in |
just 35 seconds.

. Averug}e splice loss of 0.016 dB (single
mode fiber).

* Provides automutic loss estimate accurate ’
fo +0.02d8.

* Built-in shrink oven or mechanical dlosing
fool available.

* Dot ron capable of storing ond
downloading results of 100 splices.

For detailed technical bulletins
[ call: 800-510-6318
‘ email: aurorasplr@aol.com

/AUROR/\
A

YOUR LINK TO A BRIGNTER WORLD

Reader Service Number '191
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Agile Demodulators

Be wise... and choose from our family of agile demods.

WHO offers the greatest selection of agile

¥ demodulators in the industry?

VIDEOTEK

WHO is the largest agile demod supplier in
" North America?
VIDEOTEK

" WHO offers a full range of versatile features?
VIDEOTEK

WHO combines premium quality & intelligent
" design with smart prices?

VIDEOTEK

WHO offers a FREE 30-day trial?
VIDEOTEK

With two new choices in agile demodulators. you have more reasons
than ever to choose Videotek. At half the price of our competition, this
foursome of demods with full front panel control, brings in up to 192
channels and has features that include Pro channel, zero carrier
pulse, synchronous and envelope detection, simultaneous stereo and
SAP capabilities, plus two baseband outputs.

Two of the models, the DM-192 and DM-154 have been
specifically designed for FCC compliance testing. For other
applications, the DM-145 and DM-141A round out our product family.

Innovation in agile demodulators has been our specialty for two
decades, making Videotek the wise chaice.

Premium Quality, Intelligent Design, Smart Prices... That's Videotek.
Call today to take advantage of our FREE 30-day trial or to receive a copy of the white

er report Aglle Demodulators in the Cable TV Industry.” Contact Joy Bozeman at
-800-800-5713 or e-mail your request to 104472.577@commpuserve.com.

EVIDEOTEK

B A Zero Defects Company

243 Shoemaker Road, Pottstown, PA 19464 1 800-800-5719 (610) 327-2292 Fax: (610) 327-9295
Reader Service Number 110




Fiber products

Pirelli is entering the North
American connectivity and
premise cable marketplace with
products to terminate and distrib-
ute optical fiber cables in cable TV
headends and telecommunications
central offices.

The key products available
from Pirelli include SC- and FC-
type cable assemblies, fiber man-

agement systems, optical receiver
node cables and riser and plenum
interconnect and distribution ca-
bles. The cables are available in
APC or Ultra PC, and all are in-
spected for ferrule surface finish,
insertion loss and return loss. As-
semblies include a serial number
for traceability and are available
for both single-mode and multi-
mode fiber.

Reader service #294

Power & Telephone
M Flerome Closures

* Easy assembly and re-entering

* No special tools, torch or power
supply required

* One system works for all your
applications

» Sizes to accommodate various
cable constructions and splice
requirements

Choose your next fiber optic

closure with absolute confidence.
Choose it from Power & Telephone.

800-238-7514
www.ptsupply.com

SINCE 1963

7zl Power&Telephone.

. SUPPLY

Reader Service Number 69
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Amplifier

Philips Broadband Networks’
Diamond Net optical node amplifier
(6-DNA) features four active power
doubling outputs with full-analog
capabilities at 862 MHz. The faur-
port DNA can be configured to
provide up to four high-level (distri-
bution) outputs or a combination of
low-level (trunk) and high-level out-
puts. The unit has fewer external
splits than conventional units and
its right angle ports are adaptable
to both pedestal and underground

| installations.

The four-port DNA also fea-
tures a 90%-efficient switching
mode pewer supply and has an
input voltage range of 42-90 VAC
making the unit readily adaptable
to both 60 and 90 VAC systems.
With the addition of a seventh
port powering kit, power inserters
are no longer required. The unit
also supplies 15-amp power-pass-
ing capability at -70 dB¢ hum

| modulation allowing for greater

reaeh, simplified maintenance
and increased control of the pow-
ering system.

| Reader service #307

Level monitor

The Cheetah Ping Level Monitor
from Superior Electronics pinpoints
subscriber groupings affected by ser-
vice outages by monitoring power
levels in three frequency bands. Op-
erators receive an alarm if power
levels fall off or are out of specifica-
tions that are user definable.

Based on ASIC technology, the
Ping Level Monitor also can be used
to facilitate return path level bal-
ancing. The monitor is an addition
to the Cheetah status and perfor-
mance monitoring system and is
fully compatible with CheetahNet
software.

Reader service #302



IRONiX Brings “Plug And Play”
ology To The CATV Industry !

Dual Cumpartment Housing
Antaon.x

w
s

The Milenium Dual Compartment is the only
multi-tap housing you will ever have to
splice in. A simple baseplate change
ensures the tap you splice in today is future
proof for tomorrow'’s changing technology.

Two baseplate compartments.

Broad selection of baseplates to choose from including; video, F-port powering,
twisted pair powering, line equalization and reverse direction baseplates. Additional
baseplates for future applications will be available.

Dual baseplates can be used in any combination of 2, 4, 6, 8, 10, 12 and 16 output.

Combine two eight-output baseplates for a 16-way tap. Perfect for apartment house
applications.

Choose between single and dual compartment housings for space and cost savings.
Horizontal or vertical mounted.

Cam activated connector - perfect for RF, data and high current applications.

ANTRONiIX

FOR THE NEAREST AUTHORIZED UNIQUE SUPPORT DISTRIBUTOR CALL 908-446-2626
Corporate Office: Antronix, Inc. (609) 395-1390 Sales/Service: Antronix Sales (908) 446-2626

440 Forsgate Drive, Cranbury, NJ 08512 Gedi Corporate Park, €nglishtown, NJ 07726

1997 ALL RIGHTS RESERVED, INCLUDING THE 3IGHT TO REPRODUCE THIS LITERATURE OR PORTIONS THEREOF IN ANY FORM.
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Multiplexing

News Digital Systems intro-
duced a new statistical multiplex-
ing system, Reflex, which enables
operators to achieve improved lev-
els of transmission efficiency and
picture quality through dynamic
allocation. Reflex works in conjunc-
tion with the widely-adopted DMV
System 3000 digital video compres-
sion solution to quickly identify
changes in video source material
and automatically varies the allo-
cated bit rate in real time during
live service transmission. It main-
tains the optimum balance of video
quality and bandwidth economy at
any given time for each
individual video channel. Reflex
automatically handles content
variability, which eliminates the
operators’s need to set up complex
scheduling systems.

The integrated system reduces
the bit rate of the digital video
signal to between 1% to 5% of
the original. Redundant informa-
tion is removed from areas of
low detail and areas of low or

MI‘E g\o

Established 1975

predictable movement. Buffers are
used to regulate the thresholds of
the process to ensure that the out-
put rate is maintained at a con-
stant level.

Reader service #291

HFC products

West End introduced the newest
members of its WestBound 9600
family of products, which enables
voice, data and LAN communica-
tions over HFC broadband infra-
structures. The WestBound network
interface unit (NIU) with integral
Ethernet router enables HFC net-
work connectivity for telephony,
business data and Ethernet devices.
The WestBound NIU family delivers
multi-service applications including
teleworking, business data access,
residential Internet access and resi-
dential primary and second line
telephone service.

Integral to the NIU is an Ether-
net router for workstation connec-
tion in remote teleworking, high-
speed residential Internet access or
LAN interconnect for business ap-

SONY

Studio Equipment ¢ Ad Insertion

“Call us for all your SONY requirements!”

DENVER, CO ATLANTA, GA
800-525-8386 800-962-5966
303-779-1717 OCALA, FL

303-779-1749 FAX 800-922-9200

K“Unique” Products For the 21st Century! J

ST.LOUIS, MO
800-821-6800

INDIANAPOLIS, IN
800-761-7610

PHOENIX, AZ
800-883-8839

http://www.megahz.com

Reader Service Number 216
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plications. Full TCP/IP and Novel
IPX protocol routing is enabled with
4.1 data compression, boosting
throughput.

Reader service #284

Outdoor repeater

Cable AML designed its outdoor
repeater, Model OAR-005, to operate
in the 12.7 to 13.2 GHz (CARS)
band. The repeater, the first in a
family of outdoor repeaters operat-
ing at frequencies from 2 to 20 GHz,
features a broadband design with
solid-state microwave technology.

Cable AML’s proprietary lin-
earization technology is incorporat-
ed in the repeater. Despite possible
outdoor ambient temperatures of
between -40 and +500° C, this
thermal design allows for a low-
device operating temperature and
does not compromise the operating
lifetime of the power amplifier.

An AGC circuit maintains steady
output power and a low specified
distortion over the full outdoor
temperature range.

Reader service #278 —

DURABILITY

Aurora’s Fusion Splicers Deliver

* (ompletely self-contained for portability.

* Utilizes dry port LID system; no mess, no
maintenance.

* Contains unique pigtail port to simplify
cable termination.

* Microprocessor-controlled system stores
up to twenty splicing profiles.

s;:Ph precision cleaver hard mounted fo
Il

cer for convenience.

* Options and accessories available for oll
your custom needs.

For derailed technical bulletins
call: 800-510-6318
email: aurorasplr@aol.com

/\UROR/\
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YOUR LINK TO A BRIGHTER WORLD

Reader Service Number 187
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MULTIPLE FREQUENCY SIGNAL SOURCES

PRIME TOOLS FOR DISTORTION MEASUREMENTS

® MULTIPLE CARRIER SIGNAL SOURCES FROM 5 TO 1000 MHz, CUSTOM DESIGNS TO 3000 MHz

® CARRIER AND MODULATION LEVELS ADJUSTABLE FOR EACH CHANNEL

®

CARRIER LEVELS TO +51 dBmV PER CHANNEL
WITH 128 CHANNELS

® ALL HARMONICS LESS THAN - 100 dBC

® ALL COMPOSITE DISTORTIONS (CTB, CSO)
LESS THAN - 100 dBC

® CROSSMODULATION DISTORTION LESS THAN -100 dB
BELOW 100 % MODULATION

® MODELS AVAILABLE WITH IEEE 488 OR B s e L e
RS 232 CONTROL -

® QPSK MODULATION AVAILABLE : i
ATFREQUENCES N B - e
UP TO 100 MHz

® QAM MODULATION
AVAILABLE MID 1997

® CUSTOM TURN-KEY DESIGNS : ] o B :
FOR DIFFICULT MEASUREMENT ™ ' ; SRR T Ry
REQUIREMENTS ; : L

® COMPLETE TECHNICAL ' SN _
SUPPORT AVAILABLE R o O T Fo 2

® ENGINEERING LEVEL
TECHNICAL SEMINARS
AND TRAINING AVAILABLE

® AN ISO 9002 COMPANY {(MODEL SHOWN FROM DTS SERIES)

200 WOOD AVENUE, MIDDLESEX, NEW JERSEY 08846
_ HUMAN (908) 469-9510 FAX (908) 469-0418
INTERNET :

I TEST EQUIPMENT http://www.matrlxtest.com
| INCORPORATED sales@matrixtest.com




Full Range Solutions
Worldwide

RF Modulators

Remote Control 85 Channel
Cable Converters

ASKA
COMMUNICATION
CORP.

3540 N.W. 56th Street
Suite 206
Ft. Lauderdale, FL 33309
TEL:(954)486-0039
FAX: (954)486-0202

Reader Service Number 50

Return tester

Trilithic’s Guardian RSVP is
said to be the first return path
testing instrument specifically
designed for the needs (and the
equipment budget) of the cable TV
installer. The RSVP works with a
Trilithic 9580 SST sweep and
ingress analyzer mounted in the
headend. The RSVP automatically
verifies that the level needed to
communicate with the headend is
within the range of the set-top ter-
minal, then automatically measures
the carrier-to-ingress and carrier-
to-noise ratios of the entire return
path, from set-top terminal to the
headend. The RSVP scores the re-
sults as “pass” or “fail” and displays
the measurement data.

The Guardian IsoMeter is used
with the Trilithic Guardian RSVP
to test the shielding effectiveness

| of house cabling. The RSVP injects

a tone-modulated test signal into
the subscriber’s house cabling. The
installer uses the IsoMeter to
track down leakage of the test sig-
nal caused by broken shields, loose
connectors or other sites that
would admit ingress. The IsoMeter

| emits an audio tone that varies

with leak amplitude, to help track
down shielding problems.
Reader service #280

Amp, coupler

Qintar’s new STV-525LA, a
higher gain, in-line amplifier
with passive return is making it
possible to combine over-the-air
signals with satellite signals to
provide local programming. It has
a frequency range of 950-2,050
and can be used for amplifying
satellite (DSS), MATV and MMDS
signals. STV-525LA is completely
weatherproof and comes with a
five-year warranty.

Qintar also released DCW1G-*,
a new indoor high-frequency di-
rectional coupler for use with
satellite systems. It has tap val-
ues of 6 dB to 30 dB and can be
used with applications requiring a
directional coupler at higher fre-
quencies, such as MDU. The cou-
pler offers isolation, return loss
and through-loss specifications,
and a five-year warranty.

Reader service #298

L]
Splice trays

Two new fiber-optic splice
trays designed for convenient main-
tenance and easy splicing and de-
signed for use with the 3M brand
2178 and 2178-S fiber-optic splice
case, are now available from 3M.
The 3M 2522 small fiber splice tray
and the large fiber splice tray ac-
commodate most types of splices
and combine with 3M fiber-optic clo-
sures to provide protection for
splices in underground, aerial and
pedestal applications.

For smaller splicing jobs, the
2522 splice tray organizer holds up
to two 3M brand 2521 series splice
inserts and for larger splicing jobs,
the 2523 splice organizer holds up
to four 2521 series splice inserts.
Reader service #304

Two-way pack

Cable operators will be able to
offer subscribers two-way data ca-
pability over the coaxial cable in-
stalled in a majority of American
homes through a new IBM pack-
age of hardware, software and
services called IBM Cable On-
Line. The IBM-developed cable
modem, access system and opera-
tional support system make it
possible for cable operators to de-
ploy data services at 30 Mbps into
the home or small office and 2.5
Mbps from the modem into the
network. This access speed repre-
sents a dramatic advantage over
standard telephony modems that
transmit data at 28.8 kbps and
ISDN lines that transmit data at
128 kbps.

By using asynchronous transfer
mode (ATM) technology as the un-
derlying transport technology,
IBM Cable On-Line makes it pos-
sible for cable operators to appor-
tion bandwidth and customize a
subscriber’s service.

Reader service #279 —
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A Bright New Lig o
the Headend Universe - ... .

BARCO introduces PULSAR, a revclutionary
modulator for CATV headend applications
requiring high quality RF signal and automatic
provisioning. PULSAR offers remote monitgring
and control of all modulator functions. An
intelligent “white limiter” and video AGC ™,
prevent overmodulation and automatically
optimize video input signal levels.

Remote or Local Control

Easy-to-use front panel keys allow direct
control of video and audio RF levels, modu-
lation depth, frequency deviation, and input
switching. An RS-485 interface allows remote
control of the unit.

Maximum Flexibility

PULSAR operates with 110 Vac or -48 Vdc,
making it compatible with beth conventional
CATV or Telco powering schemes. The modu-
lators feature IF substitution and are compatible
with all major scrambling techniques.

-
uuuuuuuuuuuuuuuuu
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.
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Fmd Out Morél, "« ° .
PULSAR’g!ves CATV ope.rctorsﬁna Telcos an
éhtifely new dimension in signal and service
delivery. 9o find out why PULSAR will transform
the future of headend modulators, call
'¥70/218-3200.

* High RF Output Over the Entire
Frequency Range

 White Limiter and Video AGC

e Auto Set-Up, Auto Alignment

* Complete Software Control for
Monitoring and Backup

* Fixed Frequency and Tunable Versions

* 110 VAC and -48 VDC Powering

* Unique In-Channel Tilt Control

BARC®-

3240 Town Point Drive
Kennesaw, GA 30144

Tel: 770/218-3200

Fax: 770/218-3250
www.mindspring.com/~barco

Reader Service Number 23



Transmit system

Barco launched Lynx, a trans-
mission system allowing high-speed
transport of original headend quali-
ty signals over long distances. The
system includes Barco 12-bit codecs
combined with C-COR’s 3.1 Gb/s
16-channel digital optical terminals
at the transmit and receive sites.

It provides undistorted IF
output at the decoder and is suit-
ed for network applications that
require the linking of multiple
hub sites via a redundant ring.
Lynx interfaces with ROSA,
Barco’s operations support system
(OS8), adding network manage-
ment capabilities.

Reader service #306

Mlﬂ OQ\LS WEGENER

COMMUNICATIONS

Established 1975

Distribution, man-
agement producis

ADC Telecommunications
launched its RF Worx family of prod-
ucts, a new line of modular, high-
performance RF distribution and
management products. ADC’s RF
Worx product line consists of a series
of modular RF splitters, combiners,
attenuators, equalizers, monitors and
amplification redundancy switch
products designed to simplify head-
end signal management for any 5
MHz to 1 GHz application.

The modular design provides flexi-
bility to support future growth and
headend reconfiguration. RF Worx
products help reduce up-front costs
by allowing modules to be added as
the need to support expanding ser-
vices offerings arises. The RF Worx
modules are housed in one chassis lo-
cation at the front of an equipment
line-up so that tuning and adjust-
ment of signals can be accomplished
in a complete assembly, rather than
at several diverse component loca-
tions throughout the headend.

Are Your Audlo Levels Better

DENVER, CO ATLANTA, GA
800-525-8386 800-962-5966
303-779-1717 OCALA, FL

303-779-1749 FAX 800-922-9200

\ “Unique” Products For the 21st Century.'/

. No Mora Audlo Level Ad]ustments
* No More Subscriber Complaints

» Costs Less Than Losing One Subscriber
* Installs In Existing WEGENER Mainframes

“WE GUARANTEE IT, OR YOUR MONEY BACK”

STLOUIS, MO
800-821-6800

INDIANAPOLIS, IN
800-761-7610  http://www.megahz.com

PHOENIX, AZ
800-883-8839

Reader Service Number 219
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The RF Worx splitter or combiner
modules work in headend combing,
distribution, narrowcast insertion
and reverse path applications. When
configured in a system, the RF Worx
product line will provide high isola-
tion, allowing shared frequencies to
be reused without amplification. A
large variety of modules is available
to ensure a correct signal combining.
Reader service #272

Hybrid solution:
Headend-to-hub

ATx Telecom Systems, a Scien-
tific-Atlanta company, introduced
the Javelin 1,550/1,310 hybrid
solution for headend-to-hub inter-
connects. The combined perfor-
mance of Javelin transmitters and
EDFAs provides the high power
needed to retransmit through the
Scientific-Atlanta System 70 1,310
transmission network and main-
tain four to six RF amplifier cas-
cades on the coaxial portion of the
HFC network.

Reader service #300

REPRINTS
REPRINTS
REPRINTS
REPRINTS

For information on
how you can use
reprints to build

your business, call:
Robert Lennen

301-340-7788 x 2009
Fax: 301-340-3819

Phillips Business Information, Inc.
' mm‘". 1201 Seven Locks Rd.

Potomac, MD 20854
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THE FEARS OF 4 47, CATV NETWORK ENGINEER
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BUT AS FOR THE FUTURE OF HIS NETWORK,
HE HASN’T GOT A CARE IN THE WORLD.

Most people in Steve's position are forever fretting Steve get there first. This little alliance has enabled him
that their network will become obsolete. The stakes are to design a highly reliable, world-class network with
high. And, most of the time, confidence isn't. the capacity to handle his system’s current needs. Yet

Enter Siecor. Because just having a supplier isn't | it's flexible. So if technology changes (gee, do you
good enough. Steve demanded more. think it will?), Steve can adapt quickly and effortlessly.

Siecor boasts a thorough understanding of the CATV i And how do you suppose Steve feels about all this?
industry and can anticipate where it’s going. Then help Well, let’s just say he’s on cloud nine.

SIECOR

What can we do for you?
HAVE NO FEAR. CONTACT 1-800-SIECOR-5 OR WWW.SIECOR.COM.

1996 Siecor Corparation

Reader Service Number 67



Ingress
management

New from AM Communications is
the scanning ingress management
system (SIMS). The product, in con-
junction with the OmniVU system
software, provides a significant tool for
managing and controlling the return
path noise that interferes with many
HFC systems. This technology is cur-
rently being delivered to domestic and
international customers. The SIMS
ingress analyzer is a headend unit
that monitors the return path spec-
trum of up to eight inputs. This unit is
typically configured to signal an alarm
if the background noise or ingress
rises above a user-defined threshold.

SIMS, which is OmniStat compli-
ant, integrates with the OmniVu con-
trol system to identify the source of
system noise in two-way transmis-
sion plants. Operators are then able
to make system level adjustments
through the element management
system to minimize the effects of the
identified noise source.

Reader service #288

Ml'h g\OQ\LS

Established 1975

Modular
transmission system

The Synchronous Group intro-
duced the Constellation Series, a
new product family of modular
fiber-optic transmission elements
designed to provide the user maxi-
mum flexibility in system design
and deployment. All of the optical
elements are interchangeable, pro-
viding multiple configurations to
meet any system requirement. Con-
stellation’s elements use a common
intelligent platform and include:
Antares, a new, high-performance
1,550 nm external modulation trans-
mitter; Sirius, an erbium-doped fiber
amplifier (EDFA); Orion, a lower
power 1,550 nm transmitter; and
Pegasus, a new line of 1,310 nm
DFB transmitters. The system
contains a complete internal status
monitoring system and offers an
SNMP proxy agent to allow full net-
work management capability.

The Antares EM transmitter allows
the operator to configure a dual-trans-
mitter system with an internal optical

MONROE
ELECTRONICS

HEADEND SWITCHING

AND CONTROL

631 Program Timer

“Call us, we’ll help you make the switch!”

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ
800-525-8386 800-962-5966 800-821-6800 800-883-8839
303-779-1717 OCALA, FL INDIANAPOLIS, IN

303-779-1749 FAX  800-922-9200

\ “Unique” Products For the 21st Century! /

630 4x1 RF Switch

800-761-7610

629 Stereo A/V DA

http://www.megahz.com

Reader Service Number 218
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switch for full backup and automatic
projection switching. It also may be
configured for operation as two inde-
pendent transmission elements. The
Sirius EDFA element may be used in
conjunction with the transmitter or
separately as an independent optical
amplifier. The Constellation CS plat-
form holds up to eight optical ele-
ments and provides direct reading,
slot independent status monitoring
for any element in the system.
Reader service #275

Modular receiver

Harmonic Lightwaves developed
the HRM 3810 rack-mount receiver
for broadband networks. The 870
MHz 3810 modular forward path
receiver fits directly into Harmonic’s
HLP 4000 platform. Its housing is
identical to the compact design of
Harmonic’s PWRLink DFB transmit-
ter and MAXLink transmitter and
optical amplifier modules. The HRM
3810 offers an RF power detector and
alarm for detection of system prob-
lems before signals reach the optical
link. If a problem is detected, the
nature and location of the problem

| are indicated on the alphanumeric

display of the HLP 4000. In addition,
an alarm LED is activated on the
receiver module’s front panel. The
HRM 3810 supports a broad range of
optical input levels from -6 to +3
dBm. It features GaAs amplifiers.
Two receivers interface for auto-
matic backup. The receivers also have
built-in comprehensive local and
remote management capabilities, en-
abled through embedded microproces-
sors and Harmonic’s NETWatch
element management system.

| Reader service #287

Leak detector

The new Search Lite from
Trilithic is an installer’s leakage de-
tector designed for the new era of
overbuilt systems. Lightweight,
simple to use and as small as a
pager, the Search Lite is the succes-
sor to Trilithic’s Searcher.

The Search Lite is compatible
with Trilithic’s patented Channel
Tagging System, and is immune to
“false alarms” caused by motor noise,
power line interference or leakage
from overbuilt cable systems.
Reader service #296—



THE TEAM_IESTER...

Multi-User Capabilities... Ger the latest
in Waverck sweep technology. With
the muld-user capabilides of the
Stealth Reverse Sweep System, vour sweep technicians can
simultancously perform reverse sweeps and help eliminate the
impact of ingress on the measurement.

More Powerful... Kngincered for powerful performance, the
Stealth Reverse Sweep has +50dBmV output to ensure
measurement capability, even in high ingress and noise
cmvironments or with high-loss test poinss. Sweep techs can
quickly and casily perform sweeps, identfy problem areas,
and traubleshoot with the handhield Stealch.

“Iie Srealeh is precision engineered to save time, simplify testing,

reduce fatigue, and gain comprehensive results. No wonder the
Stealth is preterred by technicians around the world,

Reader Service Number 55

Waverek.. partners in productiviry for over 35 years

©Wavetek Gorp., 1996

WAVETEK

Wavetek's Multi-User Stealth Reverse Sweep

F

Greater Performance... Only with the Waverek Stealth do vou enjoy
precise measurements of fonwvard and return path alignment and..,

e Up to 10 simultancous users

¢ 50dBmV output to help eliminate corruption from ingress
e In-scrvice signal analvzer for G/N and hum

 Noise and ingress spectrum display

¢ Automated 24-haur resting eapabiliny

¢ High-resolution, casv-viewing LCID screens

¢ Rugged/water resistant hand-held field unic

Confience... I'he Stealth Reverse Sweep System is just part of
Wavetek's complete line of quality test and measurement
cquipment. We pioneered the SANI L. Sweepless Sweep ... and,
Return Sweep. Each product delivers all the performance.
preeision, speed, and case of use vou demand — ata value you
expect — from the leader. We are vour signal meter specialists.

Power up tor the interactive revolution with the Stealeh Multi-User
Reverse Sweep Svstem. In the U.S, call,

1-800-622-5515

Woridwide Sales Offices

United Kinedom (44) 1603-404-824
Irance (33) 1-4746-68(00

Germany (49) 89-996410

Fastern Kurope (43) 1-214-5110

[ nited States (1) 317-788-9351
Southeast Asia (65) 356-2522
Asia Pacific (852) 2785-6221
China (86) 10-6500-2255
Japan (81) 427-57-3444

http://www.wavetek.com



System decoder

Toshiba America Electronic
Components launched its system
decoder IC for set-top box (STB)
and DVD applications—the
TC81220F—providing the indus-
try’s highest level of integration
onto a single chip for interactive TV
applications. These functions in-
clude Toshiba’s R3900 MIPS RISC
processor core (R300 A-based archi-
tecture), a programmable transport
processor, dedicated MPEG-2 video
and audio decoder cores, a software
modem, a development and debug
interface, synchronous dynamic
random access memory (SDRAM)
and dynamic random access memo-
ry (DRAM) controllers and the
necessary peripherals (smart card
interface, DMA controller, timer,
modem interface, VCXO interface,
audio and video DAC interface, and
P1394 interface).

Applications for the TC81220F
include direct broadcast satellite
(DBS), transport standards such as
DirecTV’s Digital Satellite System
(DSS), Digital Video Broadcast

be@@ Q\OQ\LS @ General

Established 1975

(DVB) and (DMC). The chip also
supports DVD program stream, digi-
tal cable TV, and MMDS wireless
cable technology. The system can
decode various encoded MPEG-2
transport streams in 16:9 or 4:3 res-
olution to deliver superior quality
video output. The programmable
transport processor supports 32
Packet IDs (PIDs) and is fully DVB,
DSS, DMC and DVD compliant. A
DVB descrambler is integrated on
the chip, combined with the embed-
ded RISC microprocessor.

Reader service #271

Double-tier capacity

Electroline’s MTS, an MDU sys-
tem that remotely controls analog
bandwidth without using set-top de-
coders, signal filters or signal encod-
ing, has doubled its capacity from
eight tiers to 22 separate program
tiers, and may include as many as
four broadband tiers. Service to
multiple dwelling units can be re-
motely activated or disabled by a
few strokes on a PC keyboard.
Reader service #276

Instrument

HEADEND PRODUCTS

—

CXM Il

DENVER, CO ATLANTA, GA
800-525-8386 800-962-5966
303-779-1717 OCALA, FL

303-779-1749 FAX  800-922-9200

\ “Unique” Products For

ST.LOUIS, MO
800-821-6800

INDIANAPOLIS, IN
800-761-7610

DigiCipher Il DSR-4500
“Call us for all your Jerrold requirements”

PHOENIX, AZ
800-883-8839

http://www.megahz.com

the 21st Century! /
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Alpha Technologies added a new
ground-mount enclosure to its line
of cable TV enclosures. The CTER is
an all-aluminum, weather-resistant
enclosure finished in a durable
powder coat, providing corrosion re-
sistance and long service life.

The enclosure solution maximizes
working space while minimizing
visible neighborhood hardware
intrusion. Expanded work space al-
lows the collocation of power sup-
ply, standby batteries and other
system active and passive devices,
reducing the total number of enclo-
sures required in the system. The
CTER enclosure is compatible with
all Alpha AM and XM Series power
supplies and can be configured in
a variety of customer-specific
applications.

Reader service #277

Cable modem

New Media’s Cyber City cable
modem system uses broadband cable
TV networks for downstream com-
munication and narrowband phone
line for upstream communication.
(The system can be implemented on
wireless cable and satellite networks
as well.) A bidirectional solution that
supports both upstream and down-
stream communication over the
HFC network will be available this
year. Cyber City connects the cable
TV’s headend via a high-speed line
(WAN connection) to an existing In-
ternet services provider. The end
user is supplied with the Cyber City
internal cable modem that is hooked
directly to the cable network (like a
standard TV set). In addition to the
cable modem, the end user station
includes a telephone modem in order
to support the uplink transmission
to the ISP center.

The Cyber City navigator is a
fully animated, color-rich, icon-ori-
ented end-user interface that en-
ables an intuitive navigation in
cyberspace. The system offers three
security levels—a network manage-
ment system, hardware ID and log-
on procedure and user password.
The network management system
(NMS) option gives complete control
to the service provider on the access
of each user to any specific service.
Reader service #286—
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Receivers Processors Modulators V(s

&
VCRS PLUS
Receivers & IRD's
VideoCiphers
DigiCiphers
IRD Modules
Haif Size Chassis
800‘33 1'5997 ﬂmm 74012

Head End Gear

Dead or Alive WAN TE D Buy or Trade

Videociphers Receivers Modulators Connectors

Red SA 9640 SA 9220 Gilbert-LRC-PPC
Pink SA9650 SA 9250 SA 9260 440
Yellow SA 9655 SA 9270 SA 6330 500P3
White SA 9660 SA 6340 SA 6350 500MC?2
iy Drake 1240 DIUATE 750MC*
VCRS DX 644 Drake 2410 540
IRD Cards (all) . Drake 2550 625
DSR 1500 ROS (@) jerold 450M 750
Sports Controllers 860

Bmkenlg':o%.lf)lz 74012 m 800'33 1'5997

NMew & Raitwishdnad
800-331-5997

Modulators
Receivers & IRD's
VideoCiphers
DeModulators
Processors
DigiCiphers

1605E. 10 Broken Amow, OK 74012 Fax 918-251-1138

| Over A Half Milion|

IN STO CK| NEW
TRAPs getutsned il CONNECTORS

New & Used Traps T“ ps L"%")L’E”:my
Pos. Neg & Tiering Hard to Find Sizes
'l'ra PSS

WE SWEEP ALL TRAPS AND TAPS BEFORE SHIPPING

e TULSAT LIIRRI BLLY

Over A Halt Million Modulators| [VCII's 58 o New Repc:irs Refurbished
Nev B IPFCHPS routives [IRD Cards] [Receivers] [Line Gear] |=_ Receivers
IN STOCK F A C T Average Repair Charge
4 IRD'S & DIGICIPHERS
T e sk §109,00 s b4
800-33 1_5997&”@&“20‘2 O ) 975!052"#4'0«& 74012 q 1-5997&01&‘&&“&012

Is your headend cramped for space? [TueseL REPAR &
Try our half-sized chassis. | purcHasE HEADEND

. & LINE EQUIPMENT
HALFsm ven qusSTS

THERMOSTAT CONTROLLED FAN eVC RS PLU S

SAVES RACK SPACE *UPGRADES & EXCHANGES

<
o
E D ._W"I"&_-j
1605 E. Iola
e e T 800-331-599%
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Modem products

Terayon Corp. announced the
availability of its cable modem
products, including the TeraPro
cable modem, the TeraLink 1000
Master Controller and the Ter-
aView Element Management Sys-
tem. Tests of Terayon’s 14 Mbps
system utilized a 6 MHz slice of
spectrum in the 11-17 MHz band.
Terayon’s cable modem is based

= =

#* CENTURION*

For CATV and emergency lighting
back up systems. Proven longer
life and reliability.

Dependable power wh
you need it most. Cen
Stand by power

on synchronous code division
multiple access (S-CDMA), a
spread spectrum approach for en-
hanced performance in high-noise
conditions.

Tests were conducted in
both treated and untreated cable
plants: one clean node passing
3,400 homes, one unswept node
passing 6,200 and an aggregate
of eight fiber nodes passing over
300,000 homes. The Terayon cable

Stand-By power
you can count on.

modem system operated with

0 bit errors 98.3% of the time,
even in narrowband interference
conditions at 13 dB. Operators
can offer multiple classes of
tiered services, including premi-
um, guaranteed services for
business users who demand high-
bandwidth capability. Operators
also can capitalize on high-speed
applications such as telecommut-
ing, corporate Intranets, video
conferencing, multimedia and
on-line games.

Reader service #283

Receivers/

decoders

TV/COM International
announced a new family of pro-
fessional integrated receiver
decoders (IRDs), the P2000 Se-
ries, for the digital cable industry.
These digital cable headend prod-
ucts address a rapidly growing
need to accelerate the delivery of
digital video to the consumer. The
entry-level P2020 specifically
targets cable TV, private/business
TV (BTV) networks and SMATV
(satellite master antenna TV)
applications.

The product provides one
video stream and two audio ser-
vices. In addition to the SCPC
(single channel per carrier) capa-
bility, the P2020 provides MCPC
(multiple channels per carrier)
capability. Other products in the
P2000 line will include the P2040
and P2060, targeting the mid-
and high-ends of the market, re-
spectively. The P2020 features
TV/COM’s patented variable rate
demodulator (VRD) QPSK receiv-
er technology (2-90 Mbps). An op-
tional conditional access module
and smart card also are available,
providing security for program-
ming in compliance with MPEG-2

and digital video broadcasting
(DVB) standards.

The P2020 feature set includes
extended L-band (950-2150 MHz)
single satellite input, high quali-
ty video/audio composite output
(NTSC or PAL) and VBI (vertical
blanking interval) re-insertion,
including teletext or closed
captioning.

Reader service #273

Specify “Centurion”
Sfor vour back up
power needs.

“/\"TELEDYNE AIRCRAFT PRODUCTS

BATTERY PRODUCTS OPERATIONS
P.O. Box 7950  Redlands, California 92375 « (800) 456-0070 « (909) 793-3131

Reader Service Number 137
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nova nixes noise

Eliminate Video Impulse and Transmission Noise with Nova’s

Median Noise Reducer

Fill in CODEC and

Time-base-corrected

Tape Dropouts
Clean up

“sparklies’,
those black/white
spurious dots

on remote

video feeds

Protect against
digital wraparound errors

: ,:‘3 }
After ./ " g

’.'
NovaMNR!'-\‘ i ‘l
e o

-

Single Board Design
Uncompressed
10-Bit Processing £
3D Digital Median Filter
Noise Sensitivity Control
Standalone, Rack Mount
or PC Configurations
NTSC, PAL and PAL-M Versions

S Y ST EMS IRIMNOVA
50 Albany Turnpike, Canton, CT 06019

860-693-023 = = _ '
s 8 PR OLOISRANIGaG © Copyright 1996, Nova Systems  Photos from Corel CD
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TRAINING

Broadband Tr.:unmg

A comprehensive, broadband
technology seminar

Seattle Woshingian Februory 18-20, 1997
Concord, Cofifarnio (Vendar's Day) Morch 4-6, 1997
Orange, California March 11-13, 1997
Phoenix, Arizono Morch 18-20, 1997
Dollos, Texos April 2-4, 1997
Denver, Colorado April 9-11, 1997

Indionapalis, Indiono April 16-18, 1997
Toranto, Ontorio, Conodo April 30- Moy 2, 1997
Ottowo, Ontorio, Conado Moy 7-9, 1997

Montreol, Quebec, Conado Moy 14-16, 1997

Includes hands-on training in Philip’s mobile
classroom, simulating a complete hybrid fiber
coax (HFC) system.

For information/registration, call:
1.800.448.5171
In NY State: 1.800.522.7464
Philips Broadband Networks, Inc.
100 Fairgrounds Dr., Manlius, NY 13104

Leté make things bettor

B - g_ul lln'ps_ ;

NMI Management |
& Training Services '
30 Kingwood Rd.
Oakland, CA 94619

FREE 44pg Calalog & ’B.(E)nAt,J%lgw\{’cho Applic.

d R B rurono. aic.
- 0,02 8% T raans, ach, 'y
»'( TaPE, viDEOD, | PRESS
LINE OSC BOXES
m ¥
Video & Audio Dist Ampis.
RGBSchll Ampls Aot

OPAMP LABS |NC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

— htt_p:l/www.opamplabs.com

RIGHT OF WAY TRAINING

The most comprehensive and cost effective
right of way training available.

You will learn:

o Why easements are necessary

© How to write and interpret easements

* To read and understand legal descriptions of real

property

A% W B, oY VEBUY

AND SELL

ONES £
CATV
BROADBAND couipment
INTERNATIONAL
LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA * (619) 631-2324 » Fax (619) 631-1184

* Busic real property law

* To negotiate with property owners and
governmental agencies

© How fo read and comprehend tox assessor's maps
and ownership information

© How to comprehend franchise rights and obligations

© The best way to handle trespass complaints
{when your company is the trespasser)

® The pitfalls of verbal permission to occupy private

property

The 1984 Cable Act provides a great deal of protection; however, your
company needs more than the act provides. Our class is four and
one half days in length and is only $975 per student, Call for o
complete brochure and schedule. Classes taught nationwide.
References and client list available.

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS
5402 Highway 95 - Cocolalla, ID 83813
Tel: (208) 683-2797 or (208) 683-2019
Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE
EMAIL :moorstacomtch, iea.com
HOME PAGE:http://www.iea.com/-moorst
We Accept M/C or Visa

[LEarRN How To BuiLp IT!
COURSE SCHEDULE

TELECOMMUNIGATIONS
CABLING DESIGN

msmq-r:

Call 800/242-7405 for a

3-7 Tampa
10-12 Tampa
Tampa

Phoenix
Chicago
Phoenix
D.C.

Lwva FREE Course Catalog
"“Visit our Web Site: http://www.bicsi.org FAX: 813/971-4311 or Write

BICSI, 10500 University Center Dr., Ste. 100, Tampa, FL 33612-6415

Ralelgh

Designing Telecom Distribution Systems
Telecom Distribution Systems Review
Design and Installation of Ethernet and
Token Ring LANS

Introduction to lnternetwork Design_

_Wireless Telecomm

Designing Telecom.Distri t
Telecommunications Project Management 4
Design and Installation of Ethernetand.
Token Ring LANs =
Introduction To Internetwork Design
Designing Telecom Distribution Systems
High-Speed Campus Backbone Design
Designing Telecom Distribution Systems

When You Need Quality and Dependability, You Need
RITE CABLE CONSTRUCTION, INC.

Specializing in
Telecommunications Construction — Including Strand Mapping. Asbuilt Mapping, Fiber Optic Routing &
Design, Splicing Schematic, Map Digitizing. System Design. Project Management, Fiber Splicing &
Testing, Aerial & Underground Construction, Coaxial Splicing & Activation. System Sweep & Proof of
Performance Testing, Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management.

“Do it the RITE way the first time.”

Les Smith, President

P.O. Box 3040 (32723-3040)
1207 S. Woodland Blvd., Suite |
Deland. FL 32720

1-800-327-0280
Fax: 1-904-738-0870

PYRAMID

Is Quality Construction

Pyramid industries offers

£ | Quality Smoothwall, Ribbed.
Corrugated or Aenal Innerduct
at competitive prices and
immediate delivey, contact
your local distriputor or call us
al: 814-455-7587.

_E =
PYRAMID INDUSTRIES, INC.
1422 Irwin Dr. Erie, PA 16505 + 814/ 455-7587 Fax 814/ 454-8756
www.pyramidind.com




Fiber Optic Splicing |
Products

| ULTRASsplice | |
| Mechanical y-p.u"y ‘
Reusable & 63 }IIN
Tunable w ¢ (.
’ Splice Loching Nut /
Cleaved Fiber End
ULTRAsleeve rwupe l
Mechanical |5 et
e T m =— ook
Fusion Splice D |
Protection Lateh @/ <
Cover ”mg/t Ayl Seal Plaslchousmj

Advanced €ustom AMglications

yl Call: (908) 281-0353 or l‘
(800) 409-8681 J

\L Inte/net http: | | www.aca-inc.com

IF YOUR LIGHT IS OUT,
YOU COULD BE FINED!

Avoid Costly
FCC Fines
with CFT’s

: TowerSentry ..

For more information
on how to put TowerSentry
to work for you, call...

1-800-448-8099

Tower Light and Transmitter Monitoring Specialists

Emergency Alert

Systems By

Idea/onics

TO MEET THE FCC MANDATE or
For local franchise requirements
Complete Audio and Video or
Audio only systems available.
Compatible with all headends.

Affordable

Idea/onics

The Pioneers in Emergency Alert Systems
(701) 786-3904
Fax: (701) 786-4294

| on-screen program

SELL  TRADE e+ REPAIR * UPGRADE e« BUY
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BUY

LINE GEAR ¢ CONVERTERS
NEW AND REFURBISHES
REPAIR ¢ UPGRADES ¢ TRADE-OUTS
e WE PAY TOP DOLLAR roR USED LINE GEAR & CONVERTERS
WE WANT YOUR USED/SURPLUS EQUIPMENT
e WE SELL NEw AND REFURBISHED LINE GEAR & CONVERTERS

e UPGRADE -
e JAVYHL o

COMPLETELY TESTED/1 YR WARRANTY

e Hlvd3iy

e WE MANUFACTURE New EQUALIZERS, PADS, PLUG-INS
Gl
TEXSCAN ETC.

MAIN MAGNAVOX C-COR
L SA
E
LINE
831-837 SANDHILL AVE ® CARSON, CA 90746

HAMLIN
ZENITH

(800) 446-2288 » (310) 715-6518  FAX: (310) 715-5695

TRADE e« REPAIR o UPGRADE -

e 30vH9dN

m ¢ TRADE  REPAIR

Y o 11} A

-

SELL

Zenith Tocom

Operates ofl PM, PZ & ST Operates al 5503 &

series Zenith converters 5507 series VIP converters
$3.75 $3.75

SRC175 (beige) SRC175 (black)
Operates all 8500 fo 8580 series non-volume
SA converters $4.00

ALSO AVAILABLE:

SA 475 PAN 120

JER 400 PAN 140

JER 450 PAN 170

JER 550 Pioneer {w/vol)
JERCFT2000  6in-] UNIVERSAL

Al remotes are quality tested. Call for spacs

—— VOLUME DISCOUNTS ENCOURAGED —

SA 8600
Operates 8600

$4.50

= NOVAPLEX 800-644-6682

samples available on request
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et 1r -y (815) 6382588

;% BRAFTING Rt. 116 & I-57, Central Plaza
SERVICES,INC.  pAghkum, IL 60911

e Base Mapping

e Strand Mapping

* Digitizing Services

* 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.

Jumper Cables

CUSTOM MADE CABLE ASSEMBLIES INCLUDING:

Fto F, Nto N, BNC, RCA, F-81
RG-56

Gilbert AHS
LRC RG-59
Off Shore RG-11
PPC 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

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Belden

Times
Comm/Scope
Intercomp

For Classified
Information

Call Rebekah Markheim @
1-800-325-0156 x 33

PDI SURPLUS EQUIPMENT

We Buy, Sell and Trade! New or Refurbished

B Converters
B Test Equipment
H and much more!!!

B Trunk Amps
B Line Extenders
B Taps

All equipment is refurbished and tested in
PDI's state of the art test facility.

1 year warranty on all surplus equipment!!

1-800-242-1606 (56 1) 998-0600 FAX: (561) 998-0608
http:/www.pdi-eft.com E-Mail JonPDI@aol.com

|
| Your NO. l vendor of

|
- Converlers « Remoles » C.6.'s « Parls

with

 Price = Service = Delivery

Cable Technologies International. Inc.
2500 Office Center, Suite 300 Willow Grove, PA 19090

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338- 929_9

(215) 657-3300 lax(215)657-9578 E-Mail dtitahaven 10s.com

¢ 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 Performanrce

* Turnkey Headend

* Complete Turnkey Project
Management

| quality service performed on a timely basis

E MAIL CCl @ cableconstructors.com = http://www.cableconstructors.com

T CABLE TELEVISION ENGINEERING SERVICES

Quality

h M A COMMERCIAL ELECTRONICS, INC. ‘

PROOF OF PERFORMANCE
TESTING & DOCUMENTATION

C{).s‘(-vf/"ectiw Repairs & Upgrades
Headend / Line / Test Equipment
Meters / Personal Computers / Component Sales

SECURITY / SURVEILLANCE VIDEO EQUIPMENT SALES

800-247-5883

Gate City, Virginia
http: // www.Commercial Electronics.Com

Commercial Spun Aluminum Antennas
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS

SIZES CALL FOR PRICING

3 meter 10’ (800) 627-9443
3.3 meter 11’

3.7 meter 12’ DH Satellite

’ 600 N. Marguette Rd.

3.9 meter 13 Prairie du Chien, Wi « USA « 53821
4.2 meter 14’ Phone (608) 326-8406
4.5 meter 14.8' Fax (608) 326-4233

5 meter 16’

WE BUY SCRAP CATV CABLE

MIDWEST CABLE SERVICES
800-852-6276
10 YRS OF NATIONWIDE SERVICE

PO Box 96 Argos, IN 46501




Video Poster™ s ' 560

Low cost Character generators ; Esso; 222:%;2
*Infra-red VCR deck control |" '~ vl 1 (800) 466-8168
% 3 3 rawl messages
Full weather station options Fax (860) 953-3772
*Free Hi-res graphics & Logo S
*User sets Time & date events / )
T e System Audits ¢ Installs

*Battery backed Ramdisk V-]~ =t :
*Program all via modem from IBM, MAC or VP . B'ﬁ:’éﬂgﬁemems e
* M.D.V. Postwire and prewire * Underground

Contact: Ed Reynolds
80 Vanderbilt Ave. » West Hartford, CT 06110
110 Goodwin Rd. ¢ Canterbury, CT 06331

WEB-->http://home.earthlink.net/~engcon

RETURN PATH ACTIVATION
« HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE B Rl D G E P O l N T
- RERACK AND REWIRE
- OPTIMIZE
« FCC PROOF OF PERFORMANCE COMMUN|CAT|ONS |NC
- RF PROOFS
. h‘é‘?jgNTi'é‘g‘\jﬁ#mOOFs Aerial Underground
\_ TSB /  ONSITE TRAINING New Build Rebuild
N + DESIGN AND DRAFTING R o
~ PO e Fiber Placement Upgrade Splicing
- SYSTEM DESIGN Installations Splicing
- MAP MANAGEMENT AND SYSTEM UPDATES 800 766 2 1 88
P.O. Box 305 ( ) -
Ipswich, S.D. 57451 - -
() CHEOKD 800-292-0126 DALLAS « HOUSTON « PHOENIX « BOSTON « HONOLULU

FIBER OPTIC
SYSTEMS

Design ¢ Installation ¢ Testing ¢ Full Turn Key Services

Applications:
Telephone » Cable TV » 802 Networks * Process Control
» Security * IVHS « Educational Networks

Services Include:
System Engineering & Design « Outside Plant Construction
* Project Management « Aerial & Underground Cable Installation
« Systems Integration ¢ Premises Wiring « Splicing » Termination « Testing
* Activation * Training * Emergency Service

AXS\(S Communications

P.O. Box 571 Planes 1057 * (1405) Buenos Aires
Danielson, CT 06239-0571 Repubilca Argentina
Tel: 860-774-4102 « Fax: 860-774-4783 Tel: 582-2915 « Fax: 582-1372

130 SPECIALIZED TRUCKS IN STOCK [ 1100 |

(10) Telsta-Versilift 1 Ton Buckets In Stock
(10) Digger Derricks Etc.
(50) 28 To 75 Ft Bucket Trucks In Stock
Call For Price List: (215) 721-4444  Fux: (215) 721-4350

~— - Opdyke Inc.
\— Truck & Equipment Sales
) "ﬁ 1!_._1_, ﬁaﬁ 3123 Bethlchem Pike

L, o ey
M We Buy Surplus Trucks

SSINISNAE

350 Indiana Street, Suite 200, Golden, Cél »
03) 279-7322 - fax: (303) 279-2546 + email: a

Quality Cable & Electronics Inc

S0 N.W. J4TH STREET * PONMPANO BEACIHL I'1, 33064

—
=

L
=
rm
o}
—
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=
g

Hatfield. PA 19440 USA

FAX: (954) 978-8831

F R E E @ 1 w EARCR RS dB-tronics
WAVETEK Meter Upjrading or adding channels"rr
with your repair or sales orders ! -
We Buy, Sell & Repair Contact us for all your equipment needs. | il ‘BR,EAKlN' :
CATV EQUIPMENT 5811
Call for Details fo ,Z%ﬁ‘ @34‘%;’:,8 - 1000’ of S-A FF
RMT ENGINEERING Al e e 2 b /e S-A C-COR | Stations Available
800-228-0633 Converters Mag, EQ's v ..:CALL fqr details
E-mail info@rmteng.com 864-574-0155  Fax 864-574-0383 ¢ e-mail sales@dbtronics.com
Web site http:/Amvww.rmteng.com http://www.dbtronics.com




DIRECTOR

BUSINESS

90

| SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available N

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

* F Male
F Female
Cc

ROCKY MQUNTAIN
JUMPER CABLES

P.O. Box 9707 * Helena, MT. 59604

PL

Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.
Call for pricing and free sample. (406) 458-6563

GENESIS CABLE SURPLUS SUPPLY

FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED

MAGNAVOX 450

Full Selections
330 & 450 MHz Electronics

8000 Series
Taps & Couplers

Converters
DPV #5 Refurbished « DPV #7 Refurbished » SA 8550’s
Complete Selection of JM Telecoms Remotes Featuring
Cable Only 2 in 1 with Volume Control » Free Batteries
Full Selection Gilbert Connectors » Connectors or Electronics — Cash Paid

Wanted: Surplus Equipment

Let Genesis Cable Surplus Maximize Return On Surplus Inventory
Call Ed Manley at 916-971-8989 « Fax 916-971-8988

Genesis Cable Surplus Supply * 3487 N. Orange Ave.,No. Highlands, CA 95660
vernnnneneeeeeee. HIDRO-GRUBERT

AGILE VERSATILE

BL12/T 40ft

Leveling system through aircraft cables

* ANTENNA « FEEDLINES » ANALYSIS » DISMANTLE

[INSPECT « PAINT = REFAIR + RE-GUY » LIGIITING » ER[CTi

i HERMAN ]. JoHNSTON
m PRISIDENT

m Ndllonmdc

\'\-\M Tower Company

RADIO, TELEVISION, C.A. T\ AND MICROWAVE TOWERS
P.O. BOX 130 » POOLE, KENTUCKY 42444 » {502) 53 3-6600
MOBILE (502)831-4573 FAX (302) 53}-(1()-1_-8_J

BOUGHT / SOLD / SERVICED
SA 9260 Agile Mod . ... .. .. $275
SA 8510 Converter . . ... ... .. $25
Magnavox 450mhz Station . . . .$349
Gl White VCIl . ... ... ... ... $249
Jerrold 450mhz Station . . . . . .. $349
JLE 330mhz to 550 mhz . . . .$35-125
Regal 450 4 Port Tap .. . . . .. $1.50

WE SERVICE WHAT WE SELL
SINCE 1982

All Types of Equipment Wanted — FAX list!!

SFR CES, INC.

1-800-98-ARENA o FAX 1.610279-580

Bucket Trucks, Trader Mount Buckets, Aerial Buckets, Bridge Inspector Devices
Only one in the market capable of being installed on 1/2 ton trucks.

BL10/C 34ft BL13/43ft

We offer 360 degree continuous rotation, air pressure, hydraulic pressure and 110v on the bucket.

Hidro-Grubert USA 714-736-9210 Los Angeles ¢ 704-544-9950 North Carolina * 305-863-2721 Miami

CAREER

Cable Search Associates

Professional Search and Placement

Wanted!

Experienced long term help for

th ilds/ o o
Southeast rebuilds/upgrades Engmeermg ° Munugemem

CEHED (It e Technicians ® Sales
Underground Crews o o
Splicers * Marketing ® Construction
Installers

Call or Write
WICK KIRBY

Office (630) 369-2620 FAX (630) 369-0126
P.0. Box 2347 © Naperville, IL 60567
Fees Paid

Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

OPPORTUNITIES

PARAMOUNT DESIGNS

POSITIONS AVAILABLE FOR:

SWEEP TECHS

1 N db YN s T T T

’ '5.&1 .\}‘ i

Projects in westem states. We hire our techs as
cmployees, provide equipment, trucks, benefits
and top pay. We are a national company with
250 employees & over 45 years in business.
Sweep or’related experience required.

Mail or FAX Resume to:

1439 N, First Street, Phoenix, AZ 85004
FAX: (602)254-9309
Voice: 800-894-5601




SUBCONTRACTORS
WANTED

Splicing, Activation & Aerial
Construction Crews needed for
long-term work in the New England
area. Paid weekly.

PLEASE CALL
(800)233-7330

B Viewsonicsin

Now part of a 3 Billion $ Corporate Structure

EXrANDS

NEEDED

Sales Engineers
Product Design Engineers
RF/Microwave
System Engineers CATV/MMDS
Live and Work in
Sunny Boca Raton, Florida

1 800-645-7600

Fax Resume 1 561 998-3712
All Information Held Confidential

. THE COMPASS GROUP

RECRUITING SERVICES

COMMUNICATION TECHNOLOGY

MTCE. TECHS
HEADEND TECHS
SYSTEMS ENGRS.

R.E. ENGRS.
SERVICE TECHS
CHIEF TECHS
We can confront you with the opportunity that
you are seeking by providing the most exten-

sive job bank for cable pros, matched with a
tireless effort and years of placement success.

TESINC

6523 N. Black Canyon Highway
Suite 200
Phoenix, Arizona 85015
(602) 242-8110 FAX (602) 242-8227

tegeseionec

A Dycom Company

EXPERIENCED CATV
POSITIONS AVAILABLE NATIONWIDE
LONG TERM VDT PROJECTS
IMMEDIATE OPENING: FL & CA
TESTERS, MDU ENG’S, INSPECTORS
CATV TECH'S. TRUCK & TOOLS REQ'D
BENEFIT PACKAGE A BIG PLUS

An Equal Opportunity Employer

3514 STAGECOACH TRAIL A WEATHERFORD, TX 76087

Send Resumes and Call: 1-800-800-7886

PHONE: (800) 795-0299 A FAX: (817) 598-1138
E-MAIL: recruitl @airmail.net

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

PO. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Operators and
Manufacturers
Call or Write. Fees Paid.

At RON, we're aggressive. And we're moving
quickly. With progressive thinking we are
hecoming our customers’ single focus for quality,
cos'-effedtive telephone, video ond information
services. Currently the following opportunities are
availabie:

Project Managers

(Washington, DC &

New York, NY)

Your projec management expertise is essenfiol as
you direct/manage the flow of materials ond labor
10 establish o new office fadlity housing
Engineering, Construction and Operations functions,
while ossisting in engineering design and roufing.
A minimum 5 years felecommunications/CATY
project management experience is mandotory, as is
working knowledge of CATV/telephony, DSP and
ISP building wiring and hybrid fiber-coux
architecture. Position Code: CPM

Field Engineer (Washington, DC)
Your top priorities include designing an ISP cabling
system for approved buildings; designing, permitting
and handling ROW acquisition of backbone fiber
cable; ond reviewing/opproving invoicing. Excellent
interpersonal skilks are important as is of least 3
years ISP/0SP utility construdion ond design
experience. Position Code: CFE

Installation & Repair Supervisor

(New York, NY)

Your demonsirated experience in installtion, trou-
bleshooting and repoir services will be the basis for
supervising and training our technical service
deporiment. You'll also coordinate o workflow

' scﬁedule and resolve installation ond repair-

relnted customer complaints. At least 3 years

related experience is required; o supervisory

background is a plus. Posifion Code: CIRS

oving forward fast.
Leading the way.

Telephone Transmission
Technicians

(New York, NY & Boston, MA)
Superior technicol ubfﬁf{ is essentiol as you will
have full responsibility tor the instollation, repair
and maintenance of voice, video and data customer
premises focilities and equipment, os well as cus-
tomer communications related 1o these areas. At
least 3 years related experience is mandatory.
A_Epﬁmms must have experience in T-1, 0S-3 ond
fiber optics. Additionally, condidates need
comﬂrehensive skill i installing, testing and

trou leshoolinz IDLSs, PABXs and MUXs, as well as
asynchronous fiber optic equipment.

Position Code: CTT

Installation & Repair Technicians
(Boston, MA)

To swcessfully instoll customer services after
completing troining on our product fines, you must
have basic installation and repair experience.
Excellent customer service skills are essential os you
will akso be responsible for customer
communications related to the instaflation, repair
and maintenance of voice, video and dota customer
premises facilifies ond equipment.

Position Code: CIR

In addition to the above opportunities,
we're always interested in receiving
resumes from individuols occomplished
in their technical areas of expertise with
the desire and drive to jump feet first,
into a dynamic, exdting

telecommunications environment.

Please send your resume, with salary requirements
(including Position Code) to: RCN, Human Resources
Dept,, 105 Carnegie Center, Princeton, NJ 08540;

Fox: 609-734-3789. Equol opportunity employer.

SSANIS
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SCTE MEMBERSHIP APPLICATION

NAME: PHONE:
MSO: FAX:
COMPANY: TITLE:
ADDRESS:
CITY: STATE: ZIP:
ON-LINE ADDRESS: HAM RADIO CALL SIGN:
Affiliation [ Cable [J Telephone 0 Other:
Job Description: 0 Manager/Administrator (] Operations (] Financial
O Installer [ Sales [ Construction
[J Engineer [ Technician [ Other: e

Membership Type:

[J Individual @ $40 ) International @ $60*

O Sustaining Member Co. @ $250

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

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

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

Type of Card:
Exp. Date:

Sponsoring Chapter or Meeting Group:

Sponsoring Member:

[ MasterCard

[ Visa Card#:

Signature:

Send Completed Applic;tion to: SCTE, 140 Philips Road; N

OyEs!
C

Exton, PA 19341-1318 or Fax to: (610) 363-5898
Complimentary Subscription Application

I want to receive/continue to receive a FREE subscription to
ications Technology, SCTE's Official Trade Journal.

Signature

Date

Ono

B. Please check thi

best describes your firm's pri-

mary business

Cable TV Systems Operations

combined

03.Q Independent Cable TV

Systems
04.0 MSO (wo
Cable TV

05.Q Cable TV Contractors
06.0 Cable TV Program Networks

07.0 SMATV, DBS

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

e category that 11.0 Cable TV Component
Manufacturers

12.Q Cable TV Investors

13.Q Financial Institutions, Brokers
& Consultants

14.0 Law Firm or Govt. Agencies

15.Q Program Producers,
Distributors and Syndicators

16.0 Advertising Agencies

17.Q Educational TV Stations,
Schools and Libraries

18.0 Other (please specify)

(check only one):

or more
Systems)

Operator

08.0 MMDS, STV or LPTV

Operations
9A.0 Microwave

9B.Q Telecommunications Carrier

9C.0 Electric Utility

9D.Q Satellite Manufacturer
9E.Q Sateliite Distributor/Dealer

9F. O Fiber-Optic M

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

19.0 Corporate Management

20.Q Management

anufacturer 21.0 Programming

10.0 Commercial TV Broadcasters

Technical/Engineering
22.Q Vice President
23.0 Director
24.0 Manager
25.0 Engineer
26.Q Technician
27.Q Installer

28.Q Sales

29.Q Marketing

30.Q Other (please specify)

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

31.0 Recommend

3.0 Specily

33.Q Evaluate

34.Q Approve

35.Q Not involved

92
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Learn how top cable operators
are incorporating the latest
technological advances into
their systems.

Beginning in March, System
Showcase examines a leading
cable operation and explains
how its engineers are utilizing
new network architectures and
hardware to broaden their
services, overcome challenges
and prepare for the future.

If you're planning to upgrade
or enhance your system, this

in-depth feature is a must-read!

And it's only available in
Communications Technology,
the official trade journal

of the Society of Cable

Telecommunications Engineers.

COMING NEXT MONTH:

Video, Voice & Data Over HFC:

It's Closer Than You Think

i

A NEW quarterly feature in Communications Technology

o 3

A




he following is a listing

of some of the videotapes

currently available by

mail order through the
Society of Cable Telecommunica-
tions Engineers. The prices listed
are for SCTE members only. Non-
members must add 20% when
ordering.

S SHELF

& SCTE Installer Certification,
Assuring Quality Performance—SCTE
Director of Training Ralph Haimowitz
provides an overview of the Society’s
Installer Certification Program, which
will aid in the implementation of the
program in your company. (45 min.)
Order #T-1071, $20. (Reference for
Installer Certification)

on most popular models

Now Microwave Filter Company offers the widest
selection of filters at the lowest prices on the
market. So request our new Cable Catalog Vol. 1 #4

and price list today!

ML

MICROWAVE FILTER COMPANY

6743 Kinne Street « East Syracuse, NY 13057

800-448-1666 * 315-438-4700 * Fax: 315-463-1467

hitp://www.ras.com/mwfilter/mwfilter.htm
E-MAIL: mfc@ras.com

Reader Service Number 224

94 FEBRUARY 1997 « COMMUNICATIONS TECHNOLOGY

* Signal Leakage, CLI and the
FCC—Robert V.C. Dickinson, Brian
James and John Wong give a frank
discussion of the new rules for sig-
nal leakage, including maximum
leakage levels, methods of measur-
ing, computations and offsets. (1 hr.,,
20 min.) Order #T-1073, $45.

* Supervisory and Management
Skills—Rollins University Professor
Bill Brown deals with such topics as
employee turnover, absenteeism and
poor job performance. How can you
turn these problems around? Is
money the answer? What do employ-
ees hope for in an ideal effective and
motivating leader? This program
provides insight to these problems
that face every cable operator. (1 hr.,
15 min.) Order #T-1074, $45. (Refer-
ence for BCT/E Category VII)

Note: The videotapes are in color
and available in the NTSC 1/2-inch
VHS format only. They are available
in stock and will be delivered ap-
proximately three weeks after re-
ceipt of order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges with-
in the continental U.S. only. Orders
to Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient
for additional air or surface ship-
ping charges (please specify). “Rush”
orders: a $15 surcharge will be col-
lected on all such orders. The sur-
charge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be pre-
paid. Shipping and handling costs
are included in the continental U.S.
All prices are in U.S. dollars. SCTE
accepts MasterCard and Visa. To
qualify for SCTE member prices, a
valid SCTE identification number is
required, or a complete membership
application with dues payment must
accompany your order. Orders with-
out full and proper payment will be
returned. Send orders to: SCTE, 140
Philips Rd., Exton, PA 19341-1318
or fax with credit card information
to (610) 363-5898. CT




ADVERTISEMENT

REPLACEMENT FERRO fits most

manufacturers cabinets

The Performance Model FR2000 60V/16A
Ferroresonant power supply is designed to
replace or retrofit discontinued and obsolete
power supplies. It fits most existing eabinet
configurations and conneets using existing
wiring. Price is $299, eall 800/279-6330.
Reader Service Number 115

SURGE-GARD protects against
nuisance fuse blowing and resets in
60 secomls

Sell-resetting circuit breaker fits fuse elips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
apparent reason rausing unnecessary truck
volls, Merely remove the undependable fuse
and snap-in the Surge-Gard. Specify Model
SG15A for 15 ampere protection. Cost only
S17 (100 & up). Call woli free

800/279-6330.

Reader Service Number 116

VOLTEX CATV-27 Standby battery
costs only $64.95

Best high temperature battery available!
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATV applica-
tions and prevides as much as 15% longer run
time. By far the hest battery value on the mar-
ket today. Call Performance today for details
800/279-6330.

Reader Service Number 117

BATTERY TESTER checks 12 volt

standby batteries automatically

The Performance Model BT 1200 universal
battery tester checks gelled electrolyte and
lead acid batteries in 10 seconds. Since batter-
ies deteriorate gradually, regular testing with
this unique device enables you to log changes
in voltage levels as they occur. Having this bis-
tory lets you know when to do preventive
maintenance before a critical battery fails.
Price is $250. Order today. call toll free
800/279-6330

Reader Service Number 118

Replacement
Supplies

~ Adapters are avanlable when replacing plug-in power :
supplies, allowing for quick and simple installation.
Specify Model SB1000 priced at $499.00. Call today,
toll free 800-279-6330

PERFORMANCE
PowER TECHNOLOGIES

PO. Box 947, Roswell, GA 30077 770-475-3192
AN EDWIN-ROSS COMMUNICATIONS COMPANY

Reader Service Number 124




February

1: SCTE Cascade Range Chapter,
Installer Certification exams, TCI of-
fice, Salem, OR. Contact Cindy
Welsh, (503) 667-9390, ext. 226.

8: SCTE Llano Estacado Chapter
seminar, fiber basics, Cox Cable of-
fice, Lubbock, TX. Contact David
Fielder, (806) 793-7475, ext. 4518.
10-11: Society of Cable Telecom-
munications Engineers regional
training seminar, “Introduction to
Telephony,” Columbus, OH. Contact
SCTE national headquarters, (610)
363-6888.

12: SCTE Bluegrass Chapter sem-
inar, transportation systems, Holi-
day Inn, Elizabethtown, KY. Contact
Max Henry, (502) 435-4433.

12-14: Society of Cable Telecom-
munications Engineers regional
training seminar, “Introduction to
Fiber Optics,” Columbus, OH. Con-
tact SCTE national headquarters,
(610) 363-6888.

17-18 and 19-21: American Re-
search Group, fiber-optic design
course, Albuquerque, NM. Contact
Mike Morris, (919) 461-8630

18-20: OFC ’97 conference, Dallas.
Contact the Optical Society of Amer-
ica, (202) 416-1980.

19-21: Texas Show ’97, San Anto-
nio, TX. Contact the Texas Cable &
Telecommunications Association,
(512) 474-2082.

24-25 and 26-28: American Re-
search Group, fiber-optic design
course, Morristown, NJ. Contact
Mike Morris, (919) 461-8630.

March

3-4: Society of Cable Telecommu-
nications Engineers regional sem-
inar, “Data Technology for Techni-
cians,” Holiday Convention Center,
Omaha, NE. Contact (800) 542-5040.
3-4: Society of Cable Telecommu-
nications Engineers regional
training seminar, “Introduction to
Data Communications,” Omaha, NE.
Contact SCTE national headquar-
ters, (610) 363-6888.

4-6: Washington State University
course, “Telecommunications Infra-
structure Planning—Strategic Plan-
ning for the Telecommunications
Needs in Buildings,” Atlanta. Con-
tact (800) 942-4978.

5: SCTE Great Plains Chapter

1 CA L £ [N

vendor day and technical seminars,
Holiday Convention Center, Omaha,
NE. Contact Duff Campbell, (402)
466-0933.

6-7: Society of Cable Telecommu-
nications Engineers regional train-
ing seminar, “Introduction to Telepho-
ny,” Holiday Convention Center,
Omaha, NE. Contact (800) 542-5040.
13: Society of Cable Telecommu-
nications Engineers Satellite
Tele-Seminar program, Galaxy 1R,
Transponder 14, 2:30-3:30 p.m. ET,
“BCT/E Category IV Overview.”
Contact SCTE national headquar-
ters, (610) 363-6888.

16-19: National Show ’97, New Or-
leans. Contact the National Cable
Television Association, (202) 775-3669.
20: SCTE Big Sky Chapter, seminar
and BCT/E and Installer Certification
exams to be administered, Jackson
Creek Saloon, Helena, MT. Contact
Marla DeShaw, (406) 632-4300.

April

8: Society of Cable Telecommu-
nications Engineers regional
training seminar, “OSHA/Safety,”
Portland, OR. Contact SCTE nation-
al headquarters, (610) 363-6888.
9-11: Society of Cable Telecommu-
nications Engineers regional train-
ing seminar, “Introduction to Fiber Op-
tics,” Portland, OR. Contact SCTE na-
tional headquarters, (610) 363-6888.
9: SCTE Delaware Valley Chap-
ter vendor fair, Williamson’s
Restaurant, Horsham, PA. Contact
Chuck Tolton, (215) 657-5850.

10: Society of Cable Telecommu-
nications Engineers Satellite
Tele-Seminar program, Galaxy 1R,
Transponder 14, 2:30-3:30 p.m. ET,
“BCT/E Category V Overview.” Con-
tact SCTE national headquarters,
(610) 363-6888.

10: SCTE North Central Texas
Chapter, seminar, EAS and telco
updates, Contact Lynn Watson,
(817) 790-75517.

17: SCTE New England Chapter,
BCT/E and Installer Certification
exams, Marlboro, MA. Contact Tom
Garecia, (508) 562-1675.

19: SCTE Llano Estacado Chap-
ter seminar, headend tests and
measurements, Cox Cable Office,
Lubbock, TX. Contact David Fielder,
(806) 793-7475, ext. 4518.

Planning ahead

June 2-5: Supercomm, New Or-
leans. Contact U.S. Telephone As-
sociation, (202) 326-7300.

June 4-7: SCTE Cable-Tec Expo
97, Orange County Convention
Center, Orlando, FL. Contact
SCTE national headquarters, (610)
363-6888.

Aug. 18-20: Great Lakes Cable
Expo, Indianapolis. Contact (317)
845-8100.

Oct. 14-16: Mid-America Cable
Show, Kansas City. MO. Contact
(913) 841-9241.

Oct. 20-22: Eastern Cable Show,
Atlanta. Contact the Southern
Cable Television Association, (404)
255-1608.

Dec. 10-12: The Western Show,
Anaheim, CA. Contact the Califor-
nia Cable Television Association,
(510) 428-2225.

22-24: Washington State Univer-
sity course, “Telecommunications
Infrastructure Planning—Strategic
Planning for the Telecommunica-
tions Needs in Buildings,” Atlanta.
Contact (800) 942-4978.

24: SCTE Michiana Chapter,
BCT/E and Installer Certification
exams, LaPorte, IN. Contact Russ
Stickney, (219) 259-8015.

28-29: Society of Cable Telecom-
munications Engineers regional
training seminar, “Introduction to
Telephony,” Tampa, FL. Contact
SCTE national headquarters, (610)
363-6888.

April 30-May 2: Society of Cable
Telecommunications Engineers
regional training seminar, “Technol-
ogy for Technicians II,” Tampa, FL.
Contact SCTE national headquar-
ters, (610) 363-6888.

May

11-14: Canadian Cable Televi-
sion Association Convention
and Cablexpo, Toronto. Contact
the CCTA, (613) 232-2631.

13-15: Washington State Univer-
sity course, “Telecommunications
Infrastructure Planning—Strategic
Planning for the Telecommunica-
tions Needs in Buildings,” Atlanta.
Contact (800) 942-4978. CT
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“...it's a whole new world coming, and all technical personnel need
to understand that world.”

-Tom Elliot, Senior Vice President, Engineering and Technical Services
TCI

“In my opinion, DigiPoints is among the best
training tools I've seen from SCTE.”

-Ron Hranac, Senior Vice President, Engineering
Coaxial International
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Digital transmission is the future of telecommunications services.
It is impacting every aspect of cable, from the headend to the
subscriber. If you join the Society of Cable Telecommunications Engineers
by March 31, as a member you will receive DigiPoints, a newsletter that
specifically addresses technical training in digital communications. Each
month will feature a different topic, and at the end of one year you will have a
complete technical manual (a $60 value) on digital technology. Membership in the
Society is enly $40 per year. In addition te this valuable training, you will receive all
other benefits of SCTE membership. Call our Membership Services Department at
800-542-5040 and we'll be glad to mail an information package out right away!

Society of Cable Telecommunications Engineers ¢ 140 Philips Road ¢ Exton, PA 19341-1318 e tel. 610-363-6888, fax 610-363-3898
“Training, Certification, Standards”



ur historical guru (aka

Editor Rex Porter) has

provided us with these

trivia questions on the
cable industry. Answers to the last
set of questions appear first. (The
last “Cable Trivia” ran on page
140 of the December issue.) Look
for answers to this month’s ques-
tions in a future issue (along with
a new set of questions). The per-
son supplying the most correct an-
swers will be awarded a special
Trivia T-shirt. You may only win
once per calendar year.

To be in the running for a prize,
your answers need to be postmarked
or faxed to us by the 20th of the
month of the issue date that the spe-
cific trivia test appears in. The first
person who sends in the most cor-
rect answers will be the award win-
ner. Good luck!

Your answers need to be sent to:
The Trivia Judge, Communications
Technology, 1900 Grant St., Suite
720, Denver, CO 80203 or fax: (303)
839-1564.

Trivia #12 answers
1) Feb. 8, 1996
2) New Jersey
3) Alexander Graham Bell
4) Bill Daniels
5) Hidetsugu Yagi
6) Greg Liptak

N TRV

By Rex Porter

Trivia #13
1) Awarded the Larry Boggs Award
in 1978, he previously managed
both broadcast stations and cable
TV systems. He has served almost
every position of the NCTA board
and his son is a well known mem-
ber of the Society of Cable Telecom-
munications Engineers. He is:

A) Rex Bradley

B) Roy Bliss

C) Ed Allen

D) Isaac Blonder

2) A Professional Engineer, he is a Se-
nior Member of the SCTE, a member
of the IEEE, a fellow of the AES,
among numerous other organizations.
He is the author of “Hey Man—Why
Man?” He leads a company that can
help technicians sniff out any prob-
lem with ingress/egress. He is:

A) Bob Spann

B) Bill Bresnan

C) Sid Topol

D) Warren Braun

3) Receiving extensive training from
the USN radar schools, he began his
cable TV career with Teleprompter in
Elmira, NY. Leaving New York, he
continued his career throughout south
Texas and finally ended up in Big D,
heading up engineering for one of the
large MSOs of the *70s and ’80s. He is:
A) Ken Gunter

B) Hank Cicconi
C) Jack Stone
D) Pete Collins

4) A 1948 graduate of the U.S.
Naval Academy, he is an “original”
member of the NCTA Pioneers. Pre-
sented the Larry Boggs Award in
1966, he was a founder of the Texas
Association. Able to knock out a
sweet tune on the ivories, he is:

A) Ben Conroy, Jr.

B) Frank Thompson

C) Bill Daniels

D) Charles Sammons

5) A graduate of Rice University, he
was vice president of engineering for
the first company to receive an HBO
program via satellite in Fort Pierce
and Vero Beach, FL. A member of
IEEE, he has served the SCTE, being
named Member of The Year. He is:

A) Shorty Coryell

B) Ralph Haimowitz

C) Ken Gunter

D) Joe Hale

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.

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

Name
Address
Phone () FAX ( )
® SCTE 2/97
SETE The Society of Cable Telecommunications Engineers  Mail to:
“Training, Certification, Standards” SCTE

140 Philips Rd., Exton, PA 19341-1318
OR FAX TO: (610) 363-5898
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT

You want versatility. Masterack modular Masterack equipment is proven day and night,
construction allows you to design a service vehicle  through many years of rugged service. Whether
to fit your own needs. Pre-planned interior Kits, you need to upfit one vehicle or one hundred. our
ladder racks, and a full line of accessories are goal is complete customer satisfaction. You want
available. You want dependability. value. Masterack equipment is economical

because we manufacture parts for thousands of ‘
users and we stock parts so you can quickly get :
yours. For innovative, quality products and com- Jl
plete installation services combined with custom

design services and in-stock pre-planned vehicle l
nterior systems, you want Masterack. |

masterack

905 Memorial Drive. SE

masterack | 5 g 100055 Reader Service Number 90
| Atlanta. Georgia 30348

1404) 525 5501 o 1-800-334-4183

DIVISION OF LEGGETY & PLATT INC
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By the National Cable Television Institute

Return path in line extenders: Part 2

This month concludes
the series on the return
path in line extenders
with a look at rough
balancing the reverse
RF signal. Although it
specifically focuses on
the Texscan 1PAL 750
MHz LE, many of the
procedures are applica-
ble to other like LEs. Its
purpose is to provide useful information complemented by
training suggestions to reinforce the material in a classroom
setting. The top portion is excerpted from a lesson in NCTI’s
Service Technician Course. The hands-on training sugges-
tions are modeled after NCTT's new facilitator training
courses for administering the hands-on labs. © NCTI

extender amplifier

etermining the proper reverse equalizer (EQ)
value for a Texscan 1PAL 750 MHz line exten-
der (LE) amp requires connecting test equip-
ment, measuring reverse RF signals, performing
calculations and selecting/installing the required EQ.

To connect test equipment as in the figure: 1) verify
there are jumper wires in the reverse EQ and the reverse
output and input attenuator pad plug-in locations; 2) con-
nect a jumper cable between the RF output port of a signal
generator and the reverse input RF signal test point, of the
LE under test; and 3) connect a jumper cable between the
SLM RF input port and the upstream LE’s external for-
ward RF output test point, which in this case also func-
tions as the reverse input RF signal test point without hav-
ing to open the cover.

To measure reverse input RF signals for determining
the required reverse EQ value: 1) use your system’s design
map to determine the system-required highest reverse
video carrier signal level, and add 30 dB (the attenuation
at the test point of the LE under test) to that signal level to
obtain the required highest reverse input signal level; 2)
set the signal generator to inject the required highest
reverse input signal level; (3) measure and record the sig-
nal level at the SLM and add 30 dB (the attenuation at the
test point of the upstream LE) to obtain the actual highest
reverse video carrier signal level; and 4) if your system uti-

Setup for measuring reverse RF signals levels
- st 10 forWord RF ouput est poit

lizes more than one reverse carrier. repeat steps 1-3 using
your system’s lowest reverse video carrier signal level to
obtain the actual lowest reverse video carrier signal level.
To calculate the required reverse EQ value and to select
and install that EQ: 1) calculate the required EQ value by
subtracting the actual highest from the lowest reverse
video carrier signal levels; 2) select an EQ value that pro-
vides a flat response between your system’s highest and
lowest video carrier signal levels; and 3) remove the
jumper wire and install the selected EQ into the reverse
equalizer plug-in location in the LE being rough balanced.
If the required EQ value is zero, leave the jumper wire or
install a 0 dB equalizer in the reverse EQ plug-in location.

Selecting reverse attenvator pad

Using the same setup (see figure) to determine the prop-
er reverse attenuator pad value for the LE: 1) verify
Jjumper wires are installed in the reverse output and input
pad plug-in locations 2) set the signal generator to inject
the required highest reverse input signal level; 3) measure
the highest reverse video carrier signal level and add 30
dB (to include the 30 dB of attenuation at the test point of
the upstream LE) to obtain the actual highest reverse
video carrier signal level; 4) calculate the required reverse
attenuator pad value by subtracting your system-required
from the actual highest reverse video carrier signal levels;
5) select a pad with a value that is as close as possible to
the required reverse attenuator pad value; and 6) remove
the jumper wire and install the selected pad in the reverse
output attenuator pad plug-in location.

Next month’s installment will cover return path considera-
tions in distribution amplifiers.

Hands-on performance training

Proficiency objective: Rough balance the reverse RF
signal in your line extender amplifier(s).

Summarize the main steps that are required to rough
balance the reverse signal in your system’s LE(s).

Make sure students understand why the signal level
meter is connected to the upstream amplifier and not
the LE under test.

Demonstrate measuring, calculating and installing the
reverse equalizer, and then have students do the same.

Repeat this method for the reverse attenuator pad.
If your system uses more than one type of line extender,
have the students practice the procedures to rough bal-

ance the reverse signal on all types.

Verify that each student can rough balance the reverse
RF signal in your system’s line extender(s). CT
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CAREER

CATV/VIDEO
TECHNICIAN

Responsibilities include the maintenance
and some operations of the University’s
two Cable-TV systems along with main-
tenance in other video and audio areas
of WKU'’s Educational Television
Service including WKYU-TV, Ch-24.

Qualifications: Good organizational,
communication, and writing skills; the
ability to work independently; working
knowledge of DOS/Windows, IBM com-
patible PC’s; two years of formal train-
ing in electronics or equivalent experience
in electronics. Experience with Data
Networking and the Internet preferred.

Applications for this position are
available at the Department of Human
Resources, Wetherby Administration
Building, Room 42, Western Kentucky
University, 1 Big Red Way, Bowling
Green, KY 42101-3576. Applications
must be received by November 5, 1996.
Women and minorities encouraged to
apply. Western Kentucky University is
an Affirmative Action/Equal Opportunity
Employer.

PERSONNEL SERVICES

ALL LEVELS OF POSITIONS FILLED NATIONWIDE
* Technicians « Engineers « Managers ¢ Sales
Send resume with salary requirement to address below.
Employer Inquiries Invited.

o Communication Resources

B=d The Communication Personnel Specialists
P.0. Box 141397 « Cincinnati, OH 45250
606-491-5410 / FAX 606-491-4340

e
Since 1989

Wanted!

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews

Underground Crews
Splicers
Installers

Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

& Mutitinic

INTERNATIONAL SALES MANAGER AND
REGIONAL SALES MANAGER WANTED
for growing premise and CATV telecom-
munications company. CATV and premise
wiring experience required. Send resumes
to: P. 0. Box 955, Elyria, OH 44035,
AtTn: Steve.

SYSTEMS DESIGN APPREN-
TICESHIP POSITION SOUGHT

Recently taken Gl Broadband Communications
Network Design Course, 8 years field experience.
Call L. Andrew Rosenberger (617) 944-1213.

WANTED!

SYSTEM MAINTENANCE
TECHNICIANS

Media General Cable of Fairfax is recruiting for System
Maintenance Technicians at its Springfield, VA location.
Positions will perform system maintenance and technical
repair on the cable system.

Qualified applicants
will have:
@ Ability to lift 100 Ibs and climb poles
@ Experience as a CATV service tech or equivalent
@ Evening and weekend shift flexibility
& A valid driver's license with five or less demerit
points, no DWI, reckless driving or suspensions,
and no more than two speeding tickets within one
year of application.

Media General Cable offers an lient benefit pack

Kansas City area contracting company special-
izing in engineering and two-way systems has
numerous openings for technicians. We will
train experienced field fechnicians on reverse
activation. We offer long-term employment,
excellent pay and benefits.

We dlso have openings for designers and field
engineers.

b roadband

ata
COmmunlcations, Inc.
(913) 438-2112 Fax: {913) 438-5011

tegegeienec

TESINC

6523 N. Black Canyon Highway
Suite 200
Phoenix, Arizona 85015
(602) 242-8110 FAX (602) 242-8227

A Dycom Company

REGIONAL SALES MANAGERS & APPLICATIONS
ENGINEERS - CSG

VA-based manufacturer of quality fiber optic
transceivers for video/audio/data communications
since 1978, has immediate and 1997 openings for
inside HQ and outside sales personnel in select
territories throughout North America, within the
company's Communications  Systems  Group.
Candidates must have a bachelors degree and a
progressively increasing, demonstrated history of
field sales success. Knowledge of fiber optics, video
applications (CCTV, CATV, broadcast) and systems
integration a plus. Responsibilities include generation
of new sales, existing account maintenance,
distributor/rep and territory management, trade
shows, live demos to end-users, VARs, MSOs and
RBOCs, etc. Travel required. Relocation unnecessary.
Send resume and salary history in confidence to: VP-
Sales and Marketing, Force, inc., 825 Park Street,
Christiansburg, VA 24073 or e-mail @
http://www.forceinc.com. E.O.E. No calls, please.

CABLE SEARCH ASSOCIATES
Professional Search and Placement
Engineering
Management

Sales
Marketing

Technicians Construction

i L“‘ P ;
0 FAX (630) 369-0126
P.O. Box 2347, Naperville, IL 60567
Fees Paid

Fax resume to 7O3-378-3498 or mail to:
MEDIA GENERAL CABLE OF FAIRFAX
14650 Old Lee Road, Chantilly, VA 20151
Attn: Human Resources

Pre-Employment Drug Testing Required
EOE WF/D

EXPERIENCED CATV
POSITIONS AVAILABLE NATIONWIDE
Fiber/Coax Splicers
CATV Make Ready Engineers
Strand Mappers  Project Managers
CATV Designers As-Builters

Installers CAD Drafters

An Equal Opportunity Employer

Send Resumes and Call; 1-800-800-7886

Looking for Wireless Telecommunications Enginegrs and Profesionals?

Place your help wanted ads in
Wireless Business & Technology Magazine.
Call Rebekah Markheim 1-800-325-0156 x33

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

PO. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Operators and
Manufacturers
Call or Write. Fees Paid.




ADC, the leader in HFC technology, s building tomarrow's broadband networks today.

Our Systems Integration Group is seeking experienced professionals to help us
deliver the network solutions our customers require. \We have immediate openings

for the following: ]
Project Managers

System Engineers
Head-end Technicians
RF Plan Engineers
Installation Supervisors

FTelecommunications ,.vesss, i sses Fexeer
®

We offer ideal candidates an excellent
salary and benefits package along
with the opportunity to work and
grow with an industry leader. For

consideration, send your resume to:

ADC Telecommunications, Mail Station

57 CT, 4900 West 78th St.,

www.adc.com EOE

» ?Ef !
BUV SELL "REPAIR MFG

EN TG ronics)

Upgrading or adding channels?
Contact us for all your equipment needs.

V SATAmps V/GIXGear  f Videociphers
Addressable S—A C-COR Magnavox
4 Converters l/ v l/p‘q‘qmdes

864-574-0155 < Fax 864-574-0383 e« e-mail sales@dbtronics.com

Is Quallty Construction

! Pyramid industries offers

§ Quality Smoothwall, Ribbed
or Corrugated Innerduct at
competitive prices and
immediate delivery, contact
your local distributor or call
us at: 814-455-7587.

1422 Irwin Dr. Erie, PA 16505 814/455-7587 Fax 814/ 454-8756

http://www.dbtronics.com
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Sit JJJJrJJ*r‘J

Get Moving...

Call Rebekah Markheim
1-800-325-0156 x33

WADE ANTENNA LTD

Upgrading or Replacing
Your Off-Air Antennas?

We have Parabolic Antennas with
16 degree beamwidth and up to 22 dB gain.

We also have Log Periodic Phased Arrays with
as low as 11 degree beamwidth and up to 20 dB gain.

Before you make your next antenna [+ N,
purchase, call Wade Antenna Ltd. W '
and find out how we can help you. !
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" Call Wade Antenna Ltd.
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By the National Cable Television Institute

Reverse optical transmitters: Part 1

Last month’s installment provided a quick quiz (with
questions culled from several NCTI courses) to test your
knowledge on a variety of aspects involving the return
path. The answers are provided below. This month begins
the first part of a series on reverse optical transmitters. Its
purpose is to provide useful information complemented by
training suggestions to reinforce the material in a class-
room setting. The top portion is excerpted from a lesson in
NCTT’s Fiber Optic Technician Course. The hands-on
training suggestions are modeled after NCTT’s new facili-
tator training courses for administering the hands-on
labs. © NCTL

or a CATV system with an optical fiber

link and return path requirements, the

reverse optical transmitter is a vital tran-

sition point because it converts the
reverse RF signal received over coaxial cable into
the reverse optical signal transmitted over optical
fiber to the headend optical receiver. Understanding
the theory of operation, passives and controls, test
points, and specifications of the reverse optical
transmitter is crucial in performing optical node
setup procedures and in repairing or replacing a
reverse optical transmitter.

Theory of operation

Reverse RF signals may be video signals, or status
monitoring, addressable response or data signals using
modulation techniques, including frequency shift key-
ing (FSK) and quadrature phase shift keying (QPSK).
Different brands of reverse optical transmitters are
similar in the way they receive and convert these
reverse RF signals to optical signals.

The block diagram in the figure illustrates sig-
nal flow to and from a Jerrold AM-RPTD return
path transmitter in an optical node. The reverse
RF signals enter the optical node through the
“forward RF output/reverse RF input” port. A low-
pass filter in the reverse transmitter module pre-
vents the reverse (5-42 MHz) RF signals from
interfering with the forward (560-750 MHz) RF sig-
nals. The reverse RF signals are amplified

Signal flow to and from Jerrold AM-RPTD
reverse optical transmitter in an optical node

RF  filter
output/

Forward r
I
input port

Automatic
power
Attenuator! RF level Laser control
pad | limiter (APC)
1o
Modulated optical .~ b >orpoin B0
signal at 1,310 nm

(approximately 6 dB) by a two-stage amplifier. The
amplified signals are then split, with one signal
routed to the RF backup port for operational
redundancy. This signal is normally terminated
inside the node. The other signal is routed through
an attenuator pad to reduce the signal level. The
reverse RF signals are then routed to an RF level
limiter, which protects the laser against an RF
input signal level exceeding +15 dBmV.

Next, the RF drive signal amplitude modulates the
laser, typically a Fabry-Perot (F-P) laser. The laser
emits a modulated optical signal, usually 1,310 nm in
wavelength. The automatic power control (APC) regu-
lates the optical output power level of the laser by
compensating for temperature changes and slight
variations in the received RF signal level. There is
also a DC voltage (optical power) test point to mea-
sure transmitted power. The laser output signal is
transmitted over an optical fiber to the headend.
There the signal is demodulated and sent to the
appropriate receiver.

Next month, reverse optical transmitter controls and
DC voltage test point will be covered.

Hands-on performance training

Proficiency objective: Identify major compo-
nents on a block diagram showing signal flow to
and from a return path transmitter in an optical
node.

Provide each student with block diagram(s) showing
signal flow to and from the return path transmitter(s)
used in your system’s optical nodes.

and describe their functions: forward RF
output/reverse RF input port, low-pass filter, two-
stage amplifier, RF backup port, attenuator pad, RF
level limiter, laser, automatic power control, DC volt-
age (optical power) test point, and optical output to
headend.

Verify that each student can identify the major compo-
nents of your return path transmitter(s) and under-
stands their functions. CT

Courtesy of lerokd/Generol Ingtrument

Use the diagram(s) to identify the following components | Answers fo quiz: 1)-(; 2)-B; 3)-D; 4) - A; 5)- £ 6)-B; 7) - £ 8)- G 9) - U
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WOMEN IN TECHNOLOGY AWARD NOMINATION FORM

This award 1s co-sponsored by the Socicty of Cable Telecommunications Engincers, Women in Cable &
Telecommunications, and Communications Technology.

Objective:

The annual Women in Technology Award will recognize and honor leading women in technology positions
within the cable and telecommunications community, and will create visibility for all women in technical
carcers within the industry. Each year it will identify and acknowledge the achicvement of an individual
woman within the industry’s technical commumty who has demonstrated significant personal and professional
growth, and has contributed significantly to the industry.

Eligibility:

Open to all women 1n a technical ficld of cable TV and telecommunications

Current national SCTE member

Current national WIC&'T member

Demonstrates meaningful contribution to the industry

Exhibits high level of knowledge, skills and professionalism

Commitment to community and/or professional activities that serve to enhance the perception of the
cable industry in general, and women 1n technology specifically

BCT/I: program involvement or equivalent

Baadaal
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‘To nominate a person for this award, please provide the following information:

Name of Nomince:

Title:

Company: _
Address:

Telephone: _ SCTE Mcmber#: . ] WIC&T McmE#:

Why are you nominating this person? (Attach additional sheets if necessary.)

Name of Nominating Person: _ Title:

Company:

Address:
Telephone:

- - SCTi#: __ WIC&T#:
Mail or fax to be received by November 1, 1996, to: Bill Riker/SCTE

140 Philips Road
Exton, PA 19341-1318
Phone: (610)363-6888
Fax: (610)363-5898




PRESIDENT S ENSIEYE

By Bill Riker

“The survey says ...”

n an effort to determine

the changing needs of the

Society’s members, we

have conducted a wide-
scale membership survey and four re-
gional training surveys, in addition to
collecting information from our own
membership data. I'd like to review
the results.

It is important for the staff at na-
tional headquarters to be aware of
what SCTE members want. I would
like to point out, however, that out of
the entire membership of over 15,000
people who received the annual mem-
bership survey, only 1,221 returned
surveys to national headquarters. To
better serve the members, we need to
know what they want, so I urge all
SCTE members to respond to future
surveys and questionnaires.

The benefits

When asked what membership
benefits and training opportunities
were taken advantage of, the most fre-
quent response was the free subscrip-
tion to Communications Technology
magazine. Other responses were, in
descending order: Interval; local SCTE
chapter meetings; Membership Direc-
tory and Yearbook; Cable-Tec Expo;
SCTE publications; Broadband Com-
munications Technician/Engineer
(BCT/E) Certification Program; SCTE
videotapes; regional SCTE seminars;
Conference on Emerging Technologies;
Satellite Tele-Seminar Program; dis-
counted magazine subscriptions; In-
staller Certification Program; techni-
cal standards; corporate rate discount
card; tuition assistance; group life and
health insurance; and Field Opera-
tions Award.

This information is extremely useful
to the staff as we explore the develop-
ment of new programs and services to
offer to the membership. It also informs
us about any benefits that may not be
of much value to the members.

It has been my experience that
often after the release of an Interval

Bill Riker is president of the Society of
Cable Telecommunications Engineers.

article or promotion piece on SCTE
member benefits, the telephones at na-
tional headquarters ring with reports
from members who had been unaware
of these benefits. To inform members
about all of the many services they do
receive by joining SCTE, we are devel-
oping a membership folder.

The folder will explain the latest
benefits and provide general informa-
tion on regional training seminars, na-
tional conferences, publications and
videotapes, local chapters and meeting
groups, the BCT/E and Installer Certi-
fication Programs, free and discounted
magazine subscriptions, chapter and
meeting group events, the technical
tuition assistance program, certifica-
tion testing sessions, Satellite Tele-
Seminars, SCTE-developed standards,
SCTE standing committee activities,
the Society’s group health and life in-
surance plans, cable tele-
communications industry contacts,
SCTE’s travel discount card, awards,
honors, industry scholarships and the
SCTE web site.

The folder should be completed and
mailed out within the next few months.
It will be a useful reference guide that
members can use to collect information
on Society programs and services.

Improvement suggestions

When asked how SCTE could im-
prove its membership benefit package,
the top response was to develop incen-
tive programs encouraging companies
to support SCTE training opportuni-
ties. Resumé posting on the Internet
was a benefit that also received a
large response, with personal network-
ing opportunities close behind.

The remaining suggestions (in
descending order) were: offer more
free subscriptions to industry trade
publications; maintain industry-
wide demographic information; cre-
ate newsletters addressing special
segments of the membership; offer
a cellular telephone discount plan;
facilitate used equipment ex-
changes; provide long distance tele-
phone discounts; and offer an
SCTE credit card.

The member-
ship survey indi-
cated that 42%
of the respon-
dents’ companies
support video-
tape training,
which is encour-
aging because
the Society is
presently devel-
oping more technical training video-
tapes to meet the needs of training
programs.

The survey also showed that 37%
of the respondents have been able to
receive support when participating
in the BCT/E program. I'd like to see
this percentage increase significantly
over the next few years as companies
continue to recognize the value of
technical training and certification.

We have been making a concerted
effort to change the views of indus-
try managers who are reluctant to
support training activities. It will
take time, but I am confident that
eventually these attitudes will im-
prove.

Regional seminars and shows
seemed to get better company sup-
port, with 40% of the survey partici-
pants reporting that their employers
offer some kind of financial assis-
tance and/or time off from work to
attend.

I was very pleased to see that re-
spondents were quite satisfied overall
with the Society’s programs, confer-
ences, seminars, publications and
videotapes. The annual membership
survey is extremely important and
useful to the SCTE staff because it is
through your comments and partici-
pation that we can continue to sup-
port your career goals. CT

Please take the time to complete
the Women in Technology Award
Nomination Form on the preced-
ing page (117), and return it to
the address provided or by fax.
Your participation makes a differ-
ence. Thank you for your time
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Innovative Status and
Performance Monitoring
Solutions from Cheetah.

Continuous Monitoring.
The Cheetah System never sleeps. When you are away from
your network, rest assured knowing you will be notified of equipment
problems or out-of-spec conditions. Should a power supply fail, a modulator
deviate from specifications or if system Carrier-to-Noise impacts picture quality, the
Cheetah System makes sure you know. And you'll be aware of it before your subscribers call.

Improve Performance.
X The Cheetah System helps you manage your network. Monitor headend and distribution devices
¢ throughout your multi-vendor plant. Measure ingress and noise on your return path. Fully automate
all your performance measurements including non-interfering distortion monitoring, measurements,
levels and frequencies. Plus with Cheetah, your network reliability increases, giving you the
flexibility, quality and control you require to implement new data and video services.

The International Benchmark.
The Cheetah System is a standard around the world. From the Pacific Rim and
South Pacific to Europe, Latin America and North America, Cheetah monitors
the world’s broadband networks. For status and performance monitoring,

the Cheetah system will work for you now and in the future. For further
information and product literature, call (941) 756-6000 today.

—_

SUPERIOR ELECTRONICS GROUP, |
6432 Parkland Drive ¢ Sarasota, Florida, USA 34243  (941) 756-6000 ¢ FAX: (941) 758-3800
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Now a node cabinet that can handle your
fiber slack storage and broadband
telecommunications needs all in one.

Above Ground Fiber Node Cabnet

¢ Pedestal consists of one piece
continuous frame made up of 12 gauge
GO0 zalvanized steel and a top, four
doors and skirts made up ol 16 gauge
G-90 galvanized steel.

Pedestal parts are coated with 2-3 mils
ol palyester powder after undergoing
5 pretreatment processes.

All four doors and domed top are
detachable using stainless steel slide offf
hingcs (8).

Front doors are locked with a rod-roller
svstem inchuding a flush mounted 1
vicce lock.

Back doors are also locked internally
and can only be accessed from inside
the pedestal.

All door ventilation touvers are backed
with fiberglass bug screens.

The otal storage capacity ol fiber optic
cable is up to 300 feet.

Pedestal can either be concerete pad
mounted or mounted below ground
level. Base has a front mounted
atiached 1" [lange with gussets to insure
stability.

All vertical scams are sealed with
ssithetic rubber seal. Entive cabinet is
raintighi.

Built-in universal mounting hardware
and accessories made of 12 ga. Galvanecl
with polyester powder to withstand all
environments.

Ordering Information

Part I!o: Size
2000-FNC h50"x w30"xd 16"

©Ntultilink, Inc. 1996
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Engineered to Make the Difference

Operations And Distribution Center
580 Ternes Avenue

P.O. Box 955

Elyria, OH 44035

Phore (216) 366-6966

FAX (216) 366-6802

24 Hour Voice Messaging
Wortdwide Distribution
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