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The Answer Is Simple -
Everything You Need

SENCORE

Is Already In The

SL750A “CHANNELIZER"™

~

o

“gall Today

For Y

N mm——

Field

yurr FREE

| Triall_

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

n an average outage or service call, do you really

know which instrument you're going to need to
troubleshoot the problem? Do you need a DVM to check
voltage levels at the amplifier? How about a signal level
meter to test levels across the spectrum? Then for the
final test, what does the picture really look like? Are
there interference problems you can’t see by looking at
signal level or a frequency spectrum?

Sencore wants to make every service call easier and
more convenient for you. That's why the SL750A
“CHANNELIZER” covers all these requirements in one
complete unit. You'll have every instrument you need at
your fingertips. To find out how the SL750A answers
your troubleshooting needs...

Call 1-800-SENCORE ext. 803 (736.2673)
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The Perfect Marriage
nd AIR.

UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROVEN COAXIAL PRODUCT
* LOWEST ATTENUATION
® FULL ALUMINUM WALL THICKNESS
¢ EXCELLENT HANDLING PROPERTIES
¢ FULLY BONDED. . . MOISTURE AND SUCKOUT RESISTANT

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC? assures the most advantageous match.
Produced since 1985, .650 MC? is the only coaxial available today that
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable.

Foam-core coaxials cannot achieve the attenuation of .650 MC?
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2.

MC? Feeds The Future

e Trilogy [y

Call or write for free sample and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 S ENICAITIC SN
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We appreciate the acceptance and
support you gave us in 1994.
Thank you.

Our goal in 1995 is to continue to
earn your respect with every
delivery of every product.

Thanks again. Here's hoping 1995 will be a great year for all of us.

Products creatively designed for the cable industry
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ecurity
with Slam Lock™

A n unlocked pedestal invites trouble...like vandalism
to the pedestal and the valuable equipment it protects.
Or worse, tampering to result in unauthorized, unbilled
cable service to homes.

ANTEC's Monarch brand of Slam Lock pedestals,
built to ANTEC’s design parameters by Reliance
Comm/Tec, lock automatically when they are closed.

Its self-locking mechanism assures with a “click” that
the pedestal is securely locked until the next service.
Unlocking by a field technician is simple with an
industry-standard Diversified Control key.

Monarch pedestals offer 360 degree access with
a lift-off cover, allowing easy installation and maintenance
of the cable equipment inside. These ready-to-install
pedestals are available in a variety of sizes, as well as
metallic and non-metallic construction, to suit the needs
of any installation.

Monarch Slam Lock pedestals never forget to lock,
so that’s one less step your technician has to remember.
To lock up security for your cable system, call your local
ANTEC network consultant or 1-800-TO-ANTEC.

© 1994 ANTEC Reader Service Number 5
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Our Cable Integrated Services Network (CISN)
is a “blueprint” for building a broadband
network that azcommodates interactive services
in a 1 GHz spectrum. The MONARCH family

of products pravide outside plant equipment

for the broadband network.
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THE FCC
IS NOT THE
ONLY GROUP
REDUCING YOUR
PROFITS...

, 17
THE BEAST STOPS
THIEVES ..

YOUR MDU
"CUSTOMERS” ARE
STEALING MILLIONS
FROM YOU.
THIS IS MONEY YOU
CAN NO LONGER
AFFORD TO LOSE.
CALL THE INDUSTRY
LEADER IN
HIGH SECURITY
ENCLOSURES
AND LET US SHOW
YOU HOW TO STOP
MDU THEFT
AND IMPROVE YOUR
BOTTOM LINE!
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Cable Security

801 FOX TRAIL
OPELIKA, ALABAMA 36803
1-800-205-288-1507
205-742-0055
FAX 205-742-0058
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EDITOR'S LETTER \ ¥

N

Dear Uncle Sam

An open letter to Congress and the Fed-
eral Communications Commission:

hen the 1992 Cable Act became

law, you explained that it was to
protect consumers. It was to protect
them because cable had no effective
competition. It was to protect them be-
cause we let rates get too high. And it
was to protect them because some of us
had let service become too shabby.
Hopefully, by re-regulating cable, the
playing field would become a little more
level and new competitive services
would enter the marketplace. Among
other things, we were told to subsidize
our competition by providing them our
programming, so that they could more
“fairly” compete against us. (This last
one has always baffled me.)

Well, competition is here and more is
coming. The back yard C-band dish
business has been enjoying great
growth, adding something like 40,000
customers each month. DirecTv, one of
a handful of new direct broadcast satel-
lite (DBS) providers, is picking up
110,000 customers each month. MMDS
("wireless cable”), while not seeing the
kind of growth some of the other compe-
tition is enjoying, is nonetheless boost-
ing its figures about 15,000 every month.

Just around the corner is video dial
tone, the telcos’ version of competition.
Traditional cable will be among the phone
companies’ offerings, too, if the courts
continue to rule the way they have been.

Understand that | am not complain-
ing about the competition. In most ways,
it has been — and will continue to be —
good for our industry. Because of com-
petition, our service is getting better.
Networks are being upgraded to provide
new capabilities and improved reliabili-
ty. Much of today's competition wasn't
here when the Cable Act was being
drafted, but a lot has changed in the
past couple of years. Consumers now
have several choices for their provider
of multichannel video services.

Governmental
micro-management?

So please explain to me the need for
cable to remain so heavily regulated,

“Do away with these
ridiculous requla-
tions, or at least
make them a little
more reasonable.”

while our competition is not! | thought
you were attempting to level the playing
field. We're the only ones providing mul-
tichannel video services who have our
rates regulated. We're the only ones
who pay franchise fees. We're the only
ones who have to justify our channel
lineups. Telcos are on the verge of get-
ting into our business, yet more than 40
states prohibit cable from providing resi-
dential telephone service. This is fair?
We’'re literally being micro-managed by
the government!

| have a suggestion. Do away with
these ridiculous regulations, or at least
make them a little more reasonable.
Now that competition is really here, let
the marketplace decide. If prices are too
high or service is the pits, consumers
have alternatives. They’ll speak with
their checkbooks. But if you really want
to make the playing field a level one, the
existing rules aren’t the way to do it.

Ronald J. Hranac
Senior Technical Editor
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guild Today.,, AV Tomorrow

- Power by Design is a function of power supply efficiency

- Power supplies operate more efficiently when loaded to their
maximum output rating

- To achieve maximum performance Power Guard offers
interchangeable power modules in 3, 6,9, 12, and 15 amp
ratings

- This variety allows you to maximize your power supply
efficiency and to save money

ANNUAL SAVINGS

$250,000 $213,420
$200,000
$150,000

$100,000

$10,671

[, 0-- I~ Sl =

$50,000

$0'

1 5 10 15 20
YEARS

The information in the chart shown above has been based upon 90% efficient
power supplies. The average annual savings is $35.57 per power supply times 300
power supplies in the system with an average kilowatt per hour cost of $.12.

PC-6015-0 FLP-6015-0 SLE-6015-36-S1 SLLP-6015-36-S1 SLP-6015-36-S1

Call 1-800-288-1507 for a free Power by Design package which includes a
software program to analyze your current powering requirements.
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LETTERS

The 60 Hz danger

he term “bioelectromagnetics” is

used to describe the study of RF
electropollution and its effect on the
human body. The RF spectrum under
intense scrutiny right now is the ubig-
uitous power line 60 Hz magnetic
field. This ELF (extremely low fre-
quency) magnetic field is especially
pertinent to the top hook phone
splicer with 600 pairs to splice or the
top hook cable splicer with a dual
trunk amp with several feeder legs to
splice. The top hook lineman spends
more time on a power pole exposed to
the 60 Hz magnetic field than say an
installer who typically finishes in 15
minutes.

The jury is still out on whether ex-
posure to a 60 Hz magnetic field is
harmful or not. However, the jury was
out on asbestos 20 years ago and
look how it is treated today. Also, any
ham operator knows to stay away
from the RF field produced by a ham
antenna because of damage to the
eyes.

There is a great deal of literature
and research being done on this topic.
However, there are two reports that
stand out from the rest. The first one
was a U.S. Navy submarine communi-
cations proposali called the Sanguine
project in the late '60s. The Navy pro-
posed burying a giant antenna in
Michigan and Wisconsin operating at
the ELF range of either 45 or 75 Hz. A
study was done to determine the ef-
fect on the general population. One of
the experts involved in this study was
Robert Becker. The project was called
off after it was determined that only a
one-day exposure to the magnetic
field component of the Sanguine sig-
nal produced a significant increase in
the serum-triglyceride in nine out of
10 subjects tested. Serum-triglyc-
erides are increased by the body’s
stress response and above normal
levels are a definite cause for con-
cern.

The second report that stands out
involved occupational case studies by
the Bonneville Power Administration.
A study done in 1987 by Savitz and
Calle combined their test results with
10 other cancer studies. They showed
a 1.2 to 1.5 increased PMR (propor-
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“It would be a pru-
dent measure on our
part to include sug-
gested time limits
(dosage) to 60 Hz
fields for our line-
men.”

tional mortality rate) of Leukemia for
persons in 10 different electrical occu-
pations — such as linemen, electri-
cians, motion picture projectionists,
welders, etc. The PMR is an index for
the relative importance of a particular
cause of death compared to other
causes. These results were further
support for a hypothesis that 60 Hz
magnetic fields are carcinogenic.

The fact that there is nothing con-
clusive yet prevents us from taking
drastic measures about 60 Hz mag-
netic fields. However, it would be a
prudent measure on our part to in-
clude suggested time limits (dosage)
to 60 Hz fields for our linemen and let
them make their own decision. Time
limits (breaks) and distances from the
pole line (primary power poles extend
their magnetic fieids farther than sec-
ondary power poles) for the break
would be good information to have.
The analogy here is like a muscle on
an athlete being tired. After arest or a
break in the action, the athlete’s mus-
cle is ready to go again.

The following are suggested read-
ings and contacts for the interested
individual: 1) “Electrical and Biological
Effects of Transmission Lines,” Bon-
neville Power Administration; June
1989. 2) “Cross Currents — The Per-
ils of Electropollution and the Promise
of Electromedicine,” Robert Becker
MD, 1990. 3) Journal of the Bio Elec-
tro Magnetics Institute, (702) 827-
9099, 2490 W. Moana Lane, Reno,
NV 89509-3936. 4) EMF/EMI Control,
(804) 493-0700, 11 Monument Dr.,
Montross, VA 22520.

Ken Eckenroth
Vice President, Engineering
Cable Leakage Technologies
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here’s the satellite and broad-

band technology that bridges
the gap between yesterday and
tomorrow? Right here at Standard.

From our first frequency-agile
receivers and modulators to the
breakthrough innovations of the
still-emerging Stratum series of
advanced network modulation
equipment, Standard has been in
the forefront of headend technology,
offering value, ease of use, space
saving design and exceptional sig-
nal quality.

Need examples? How about our
Agile Omni Broadcast series, very
possibly the most acclaimed com-
mercial satellite TV receivers of
all time? Or our TVM series of
modulators that revolutionized

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC
stereo generator? Or the CATV
industry’s top-selling IRD, the one-
rack-high Agile IRD-II?

Standard will help you cope
with the challenges of bandwidth
expansion with our new TVM550
frequency agile modulator and a
changing industry with advanced
technologies like our remarkable
Stratum Series of signal distribu-
tion products. Stratum can put 78
channels in a six-foot rack space,
and give you all the status moni-
toring, redundancy and remote
control you could ask for.

Year after year, Standard has
continued a tradition of quality and
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All the technology

Al

innovation. And we aren’t stopping
now. To learn the latest about the
right technology for right now, use
that old tried and true technology
at the bottom of this ad.

Give us a call.

The Right Technology for Right Now.

¢ Standard

7> Communications

SATELLITE & BROADBAND

PRODUCTS DIVISION

P.O. Box 92151 ¢ Los Angeles, CA 90009-2151
310/532-5300 ext. 280 © Toll Free 800/745-2445
Fax: 800/722-2329 (Toll Free) ¢ 310/532-0397 (CA& Int1 Only

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada L4G-3Y5

905/841-7557 Main ¢ Fax: 905/841-3693

Sales: 800/638-4741
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NEWS

Bob Sullivan

Just inside this gateway some 21,500 attendees got a taste of cable’s
future. Next month, CT’s editors and correspondents wili provide a
sampling of the Western Show’s technical side.

FCC grants telco
VDT trial expansion

The Federal Communications Com-
mission gave Southern New England
Telephone permission to significantly
expand its current trial of video dial tone
(VDT) service.

The current SNET trial area of 1,250
homes in West Hartford, CT, offers
some video dialtone services including
video-on-demand (VOD), traditional
and premium channels, time-shifted
news and time-shifted TV program-
ming. The trial now will expand to
150,000 homes in Hartford and Fairfield
Counties, CT. Plans are to offer a wide
range of services in the future including
digitized movies stored in a computer
and delivered to customer TV screens
on-demand, plus advanced interactive
services such as home shopping, edu-
cational and health care services, and
an array of business applications.

The expanded trial will begin offering
service to customers in additional Con-
necticut communities early this year.
During the initia! stages cf construction
and testing, SNET will provide 78 ana-
log channels. Participants can choose
from traditional television, premium
channels and pay-per-view (PPV), with
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the capability to time shift some pro-
grams.

By the end of 1995, plans are to sup-
plement these channels to include a
minimum of 200 digital channels capa-
ble of delivering movies and other ad-
vanced video programs on dermand.

The trial is one of the first uses of I-
SNET, Connecticut’'s broadband infor-
mation superhighway, a hybrid
fiber/coax cable network. The $4.5 bil-
lion statewide network was begun in
April 1994, with compietion scheduled
for 2009.

In related news, SNET chose a team
of five vendors to build the technological
platform for the VDT trial. Hewlett-
Packard Co., Sybase Inc., Scientific-At-
lanta, AT&T Network Systems, and
American Lightwave Systems, a unit of
ADC Telecommunications, will provide
hardware and software components for
the analog/digital multimedia architec-
ture.

Forming the heart of the trial’s interac-
tive video system will be H-P’s Media-
Stream Server, which incorporates the
company’s Video Transfer Engine tech-
notogy, designed especially for VOD ser-
vices.

Sybase will supply content and
transaction management, navigation

and custom operational and business
support applications for complete man-
agement of interactive services.

S-A will supply both the analog and
digital subscriber home communica-
tions terminals, including the analog
8600* system, and the analog and digi-
tal headend equipment.

AT&T will supply the asynchronous
transfer mode technology needed to
switch video streams among serving
central offices, and ALS will provide dig-
ital transport technology to allow distri-
bution of broadcast services.

DBS satellite
launch on hold

The failure of the Arianespace rocket
carrying PanAmSat's PAS 3, and Ari-
anespace’s subsequent hold on further
launches, will delay the launch of Di-
recTv's DBS 3 satellite until at least
summer 1995, DirecTv spokeswoman
Linda Brill told CableFAX.

According to Brill, this will not have a
significant impact on company busi-
ness, as the satellite will be used as an
in-orbit spare. DBS 3, which also will be
used to test new services such as
HDTV and a form of interactive TV, will
enable the DBS provider to add as
many as 30 new channels of cable pro-
gramming.

Despite the failure — Arianespace’s
second in 1994 — Brill reiterated Di-
recTv's commitment to Ariane, noting
that the company has no plans to switch
to an Atlas launch, as it did with DBS 2
following its initial launch failure.

Digital allies with
set-top vendors

Digital Equipment Corp. announced
an alliance program aimed at ensuring
compatibility between the company’s
media server and the many third-party
set-top boxes that bring computer pro-
cessing power to TV sets. The program
is part of the company’s strategy to de-
velop open solutions that are integrated
easily with the range of components
used in end-to-end interactive informa-
tion systems.

Set-top box suppliers involved in the
program include Apple Computer, Com-
pression Labs, General Instrument,
Goldstar, Mitsubishi, Online Media,

COMMUNICATIONS TECHNOLOGY



Multiple Strengths, Single System...LANC 3,

monitoring transponders, chances are
we can incorporate what you already
own into one effective, comprehensive
system.

The Payback...LANguard's ampli-
fier, power supply and special end-of-
line monitors take critical signal mea-
surements of every important param-
eter throughout your system. Our
powerful software interprets and
displays this information in a clear,
easy-to-use form... presenting either a
global view of your system, or just a
smalt portion of interest.

Expanding Horizons... AM's
strength is our proven ability to respond
to CATV market needs with dependable
status monitoring systems. We can
tailor an efficient monitoring solution
regardless of your system's amplifiers,
power supplies or even its architecture.

Status Monitoring That
Works!...We have perfected the art
of gathering vital data for CATV systems
using virtually any brand of active
equipment - even mixed systems. ..

|

In doing so,LANguard can save you
money... with fewer outages, reduced
labor costs associated with service
calls, better subscriber retention,
lower maintenance costs, plus
the all-important improved
customer perception and satisfac-
tion from enhanced service and a
clear picture.

LANguard also makes compliance to
FCC regulations more manageable.

running on COAX and FIBER. Plus, if
you have already invested in other

Reader Service Number 107

Invest In Status Monitoring
That Won't Ever Become
Obsolete...with hundreds of
LANguard status monitoring systems
installed throughout the world, we
encourage you to ask our customers how
completely dependable our monitoring
solutions are, regardless of the situation
or system design.

For today's CATV systems, and for the
systems of tomorrow...the watchword is
LANguard. Call 1 (800) 248-9004 for
ultimate, single-system status monitoring.
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We're Keeping Watch!

1900 AM Drive - P.O. Box 9004
Quakertown, PA 18951-9004

Tel: (215) 536-1354  Fax: (215) 536-1475
1 (800) 248-9004




a world of difference
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Solutions
To All
Your

Microwave
System
Needs

Call today:

Tel (702) 363-5660
Fax (702) 363-2960
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Philips, Samsung, Scientific-Atlanta,
Stellar One Corp. and Zenith.

Digital is making the application pro-
gramming interface to its media server
open and available to all set-top box
manufacturers and is providing these
vendors with engineering assistance to
ensure total compatibility.

In addition to complying with existing
interface and operating system stan-
dards, the company is ensuring that its
media server will work with key evolving
standards. It is actively working with
leading authoring tool vendors to accel-
erate the delivery of products that ease
the development of interactive applica-
tions.

sgs_-T_homsqn gets
DigiCipher license

General Instrument Corp. licensed
its DigiCipher Il video compression
technology to SGS-Thomson Micro-
electronics Inc. The agreement enables
SGS-Thomson to develop dual-mode
video decoder chips capable of pro-
cessing both DigiCipher Il and MPEG-2
video signals. The dual-mode video
chips will expand on SGS-Thomson’s
family of MPEG-2 decompression prod-
ucts used in digital terminals for the dig-
ital TV market.

In other news, Gl submitted its
DigiCipher II/MPEG-2 system for Cable
Television Laboratories Inc. video sys-
tem conformance testing to verify the
compatibility and interoperability of its
compressed digital encoder and de-
coder.

Macrovision signs
PPV protection deals

Macrovision Corp. signed agree-
ments with Analog Devices Corp. and
GEC Plessey Semiconductors autho-
rizing the two companies to manufac-
ture integrated circuits (ICs) that in-
clude Macrovision’s proprietary pay-
per-view (PPV) copy protection tech-
nology. The agreements allow the
semiconductor manufacturers to in-
corporate the technology under a no-
charge arrangement, provided that
the manufacturers restrict sales of
these components to Macrovision li-
censees.

Because the anticopy system is em-
bedded within the ICs, it can be activat-
ed only through a secure software sys-
tem that controls the operation of the
digital set-top decoder, or through the
application layer software of prerecord-

ed media. In either case, the activation
of the anticopy system is dictated by the
copyright owner.

H-P adopts interactive
Standford technology

Hewlett-Packard Co. (HP) adopted
Stanford Telecommunications Inc.’s
technology for use in interactive set-top
box equipment for interactive applica-
tions. Stanford’s QPSK return path
modem will perform vital functions en-
abling subscribers to transmit informa-
tion from their premises (home, busi-
ness, etc.) to infrastructure network
equipment.

Stanford's applications specific inte-
grated circuits (ASICs) will perform the
necessary digital signal processing to
convert usable streams of information
to encoded, modulated signals that are
optimized to be sent over fiber or coax
lines. While providing interactive capa-
bilities, these components also may
perform other telephony or data trans-
mission concurrently.

CAl invests in ACTV

CAIl Wireless Systems Inc. agreed to
make a $500,000 investment in ACTV
Inc. and will explore applications of
ACTV’s interactive TV programming
technology in its own video delivery op-
erations.

CAl plans to structure a commercial
test utilizing ACTV’s technology in pro-
viding services in video dial tone tests
with a regional telephone company.
Commercial testing is projected to com-
mence by the end of 1995.

Initially, the company will purchase
50,000 new shares from ACTV for
$250,000 and a subsequent investment
of $250,000 in additional shares will be
made on or before March 31, 1995, at
the then current market price.

ACTV will grant CAl warrants to pur-
chase up to an additional 800,000
shares of its common stock at $5.50 per
share, excercisable until Dec. 31, 1995,
assuming the commercial test begins
by the end of 1995 and ACTV receives
an additional $500,000 initial license
payment.

In addition to CAl’s wireless cable op-
erations, the company is pursuing
strategic relationships with regional tele-
phone companies in areas in which it
owns wireless channel rights. Currently,
it has agreements with Southern New
England Telephone and Rochester
Telephone.

COMMUNICATIONS TECHNOLOGY
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You could learn everything you
need to know to pass the FCC’s
new proof-of-performance tests.

Or we could just give you the answers.

ﬂml Beumdepi €S
sl (arm/ém/

Without the right equipment,
complying with the government’s
new cable TV regulations can be
just as much a test of your study
skills as it is a measure of your
cable system’s performance.

Which is why you need the

HP 8591C cable TV analyzer with
Option 107. It makes complying

with the new proof-of performance
tests effortless by making all the

tough measurements for you.

Unlike other solutions that
require complex calculations

and calibrations between multiple
instruments, the HP 8591C has
integrated all existing proof-of-
performance tests into one
easy-to-use, portable instrument.
And it comes with three key
video measurements required

for 1995: differential phase,
differential gain and chrominance-

\

to-luminance delay inequality.

And for worldwide use, its stan-
dard NTSC format can be replaced
with PAL or SECAM formats.

And since all these measurements
are noninterfering except CTB,
you can make both RF and video
measurements without disrupting
your customer’s progranmming.

And, there’s one other test the
HP 8591C handles better than
most.

The test of time.

It's modular architecture allows

Reader Service Number 10

you to add new measurement
capabilities as your testing needs
change. Which means, when gov-
ernment regulations change in the
future, so will the HP 8591C. That
way, neither it nor
your investment
will become
obsolete.

The
HP 8591C

So, you see, when
it comes to perform-
ing the government’s new
proof-of-performance tests,
there’s really only one thing you
need to know — the HP 8591C
cable TV analyzer from Hewlet-
Packard. To learn more, call
1-800-452-4844, Ext. 8307.

There is a better way.

D

HEWLETT"
PACKARD

©1994 Hewlett-Packard Co. TMMID418/CT

is now at a
new low price
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SCTE tops
13,000 mark

The national membership of the
Society of Cable Television Engineers
has passed the 13,000 mark. SCTE's
membership count has increased over
the past 10 years to reach this impor-
tant milestone in the Society’s history.

This represents an increase from
1993’s year-end membership count of
11,500, which signified an increase of
1,500 members over 1992's much-cel-
ebrated year-end figure of 10,000.

The historic figure of 13,000 mem-
bers takes into account the Society’s
over 10,800 active national members,
as well as the more than 2,200 that are

MEET MINIMAX!

Peak Performance in the

Model Shown:
Minimax-M800

All Models Feature:

Accurate, lightweight,
rugged, easy to operate,
and low cost —

Sadelco's new MINIMAX
Signal Level Meters come
in two versions to meet
your special needs —
CATYV versions feature:

0 Digital dB Readout

0 -30 to +50 dBmV range

0 Autoranging Attenuator

MMDS versions feature:

0 Real-time Microammeter
and Digital dB Readout

0 -20 to +40 dB range

0O MMDS downconverter
power supply

0 Fast Digital Tuning with 1 dB accuracy
Q0 C/N Hum and Favorite Channel Pgm.
0 Frequency ranges from 5-862 MHz available

Call today to find out what MINIMAX can do for you!

1-800-569-6299

Worldwide call 201-569-3323
European Distributor Inquiries Welcome!

®
sau lc 75 West Forest Ave. « Englewood, NJ 07631 USA
(201)569-3323 - Fax(201)569-6285
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SCTE members at the Installer level.

This growth can be partially at-
tributed to the popularity and success
of the Society’s numerous programs
and services, including the chapter de-
velopment Program, Broadband Com-
munications Technician/ Engineer
(BCT/E) and Installer Certification Pro-
grams, Cable-Tec Expo, Annual Con-
ference on Emerging Technologies,
Technology for Technicians and
OSHA/safety regional training seminar
programs.

SCTE President Bill Riker com-
ments, “Reaching the 13,000 mark is
an important event in the Society’s his-
tory. This figure indicates the telecom-
munications industry’s ongoing com-
mitment to and support of the training
services provided by the Society.
Today, as we stand on the forefront of
a new era of evolution for the broad-
band communications industries, we
look forward to increasing our efforts to
serve our members and their employ-

ers.

Chapter meetings:
Hiring, FCC testing

The Society’s Ark-La-Tex Chapter
held its first “Vendor's Day” event Aug.
3 at the Ramada Inn in Bossier City,
LA. Twenty-five people were present to
meet with representatives from 16 ven-
dors, and, according to Secretary
Randy Berry, “It was a successful first
‘Vendor's Day’ event, and a good time
was had by all.”

The Cactus Chapter met Sept. 17
at Dimension Cable’s central facility in
Phoenix, AZ. Secretary Michael
Striegler reports, “Speaking on ‘FCC
Field Testing,” John Burrell of Tektron-
ix discussed FCC field test require-
ments and demonstrated how to per-
form these tests using a CATV spec-
trum analyzer. Ed Harmon of Western
Systems and Service gave a presenta-
tion on ‘FCC System Proofs,” display-
ing and demonstrating test equipment
used for FCC testing. Terry Gooding of
Wavetek presented test equipment for
FCC testing and system sweeping and
demonstrated their usage.”

The Chattahoochee Chapter held
its Sept. 13 meeting at the Ramada inn
in Chamblee, GA. Secretary Johnny
Ray reports, “in his presentation enti-



Only One Sweep System
Leads a Double Life!

Stealth Sweep...

Stealth Reverse Sweep...

STEALTH REVERSE SWEEP
e

PUT REVERSE SWEEP CAPABILITY
INTO YOUR HAND

The Stealth Reverse Sweep...The
.- latest sweep technology has been
- enhanced te meet your reverse
. sweep testing needs. Forward and
! reverse path alignment can now be
_ done simultaneously — and by one
. person — with one instrument — the
- handheld Stealth.

" Engineered for the interactive revo-
lution, the Stea]th 3SR handheld unit with the reverse sweep
option both receives and transmits sweep for fast, precise, and
accurate measurement of both the forward and reverse paths.

Eliminating awkward, complicated equipment setup results
in simplified testing, reduced fatigue, and less time maintain-
ing your system. You'll wonder how we squeezed in so
much capability.
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Features include:

© Built-in sweep transmitter

¢ Simple, user interface

¢ Sweep any reverse band from 5- 1,000 MHz
¢ Fast, continuous reference sweep

e Stealth Sweep ...a Wavetek exclusive, tests without
interrupting viewer reception

¢ Signal analyzer for carrier levels, C/N, hum, tilt, and
spectrum display

¢ Automated FCC 24-hour test capability

The Steaith Reverse Sweep provides all the accuracy, speed, and
features you'd expect from the leader.

So, get the smallest, fastest, lowest priced, most capable sweep on
the market. Get the Wavetek Stealth. Call 1-800-622-5515.

Wavetek... partners in productivity for over 25 years.

WAVETEK

CWavetek Corp., 1994



tled ‘Equal Employment Opportunity,’
Greg Cook of GCTV discussed issues
pertaining to changes in the federal
and state EEO laws. Rouletti Vick
gave a presentation on ‘Lawful Hiring
Practices,” discussing legal issues
pertaining to the hiring of employees
and leading group discussions on per-
tinent cases. Sandra Kirkland spoke
on ‘Equal Business Opportunity,’ fo-
cusing on the advertising and promo-
tion of proposed equal business op-
portunities. Sixteen people attended
the meeting.

The Central Indiana Meeting
Group met Oct. 6 at the Holiday Inn in
Indianapolis. Bill Kohrt of Texscan
gave a presentation on “New Amplifier
Technologies” that offered an
overview of amplifiers that are being
used with new fiber architectures and
-covered higher bandwidths and dedi-
cated hybrids on feed legs. Speaking
on “Fiber Architectures,” Salvatore
Yorks of Philips covered fiber's inte-
gration into the cable world, focusing
on architectures currently being uti-
lized. The technical session concluded
with a roundtable open forum in which
higher power voltage, two-way inter-
active transmission and equalization
were discussed.

The Dakota Territories Chapter
held consecutive meetings held Oct.
19 at the Guest House Motor Inn in
Watertown, SD, and Oct. 20 at the Ca-
bleCom office in Fargo, ND. The tech-
nical seminar presented at both meet-
ings, “Installer Training,” featured
speaker Kent Binkerd and covered all
aspects of installs, as well as multiple

dwelling units, safety, leakage, bond-
ing and prewires.

The South Florida Chapter held a
meeting Sept. 21 at the Holiday Inn in
Fort Lauderdale, FL. Secretary Jim
Jones reports, “Jim Goins covered the
basics and delivered a tutorial for
BCT/E Category Ill, ‘Transportation
Systems.’ In his presentation on ‘Sys-
tem Measurements/The FCC,' Steve
Wedler of Hewlett-Packard covered
FCC testing requirements and the
proper usage of a spectrum analyzer.
Speaking on ‘Fiber Optics and System
Amplifiers, ‘Bob Glass of Scientific-At-
lanta covered distribution systems, mi-
crowave technology and formulas re-
lated to these technologies; covered
AM and FM fiber optics; and covered
the evolution of quad power and feed-
forward amplifiers.”

The Southeast Texas Chapter met
Oct. 11 at the Holiday Inn in Houston.
Vice President/Secretary Brian Gray
reports, “In their presentation ‘The
State of the Industry,” SCTE Chairman
Tom Elliot of TCI and Dan Pike of
Prime Cable discussed DBS, MMDS,
telephony and interactivity. Tom and
Dan also spoke on BCT/E Category
VIl, ‘Engineering Management and
Professionalism,” which included the
showing of a tutorial video on the topic
and a discussion of different ap-
proaches to the category exam.”

The Sept. 22 meeting of The
Wheat State Chapter was held at the
Red Coach Inn in Wichita, KS. Secre-
tary/Treasurer Joe Cvetnich reports,
“Dennis Main of Skywave Communi-
cations gave a presentation on ‘Direct

TV/DSS System,’ providing an excel-
lent demonstration of the DSS 18-inch
dish and the set-top decoder. He ex-
plained Skywave’'s current services
and discussed the services to be of-
fered by the Direct TV DSS system in
the future. Speaking on ‘Cable Indus-
try Strategies Toward DSS,’ Larry
Proffitt of Multimedia Cablevision ex-
plained the cable industry’s strategies
to compete with DSS. Jill Geier of
Showtime discussed ‘Customer Rela-
tions,” holding everyone’s attention
with role playing and contests for
prizes that were related to sales and
customer service.”

Tech sessions:
Western Show

The Society of Cable Television
Engineers sponsored several technical
sessions at the recent Western Cable
Show held in Anaheim, CA, which was
attended by over 21,500 people.

The show floor was laden with
equipment that will be needed for
building the network of the future and
in SCTE’s sessions, attendees had
the opportunity to hear how all those
tools could be put to proper use. Top-
ics of discussion included an introduc-
tion to telephony, video proof-of-per-
formance testing, an introduction to
broadband telecommunications, inter-
active case studies, and a Federal
Communications Commission Wash-
ington update.

Look for full coverage of these
sessions in next month’'s Communica-
tions Technology in “SCTE News.”
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Thanks to our new fiber optic coating, wine isn't
the only thing that adtually improves with age.

AFC3 fiber coating system keeps Alcatel fiber
strong and strippable decades after installation.

Installing fiber optic cable today is just the begin-
ning. The true test of a fiber will be how well it
responds to flexing, stripping and splicing tomorrow.

That’s why Alcatel now offers a new vintage
of our Unitube™ Loose Tube, and Uniribbon™ cable
with AFC3 protected fiber.

Unlike other coating systems that deteriorate with
age and the stress of harsh environments, causing
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ALCATEIL

untold headaches years down the line, AFC3 coated
fiber actually improves. It grows stronger. More durable.
And maintains its Hexibi?ity

So strip it. Splice it. And flex it, again and again.
With the highest aged static fatigue and tensile strength
performance values in the industry, AFC3 can take it.

To learn more about the fiber optic cable that
improves with age, call Alcatel at 1-800-729-3737
For anyore who depends on the future reliability of
fiber optic cable, AFC3 promises to make every year
a very geod year.

P.O.Box 39 Cloremont, NC 2861C-0039

1994 Alcatel Telecommunications Cable




telligent network.

dent, TeleResources.

As intelligence in CATV networks in-
creases while on the often bewildering
path into the future, it should prove re-
warding to examine some of the
phone companies’ experiences in in-
telligent networks. For instance, to
provide competitive telephone ser-
vices, a CATV network has to do
much much more than just activate
the upstream and provide two-way
voice capabilities. As the telephone networks demonstrate,
many more functions have to be furnished to provide an in-

Obviously CATV networks will not duplicate all the intelli-
gent network services developed by the phone companies
but the following reprint is illustrative of the fact that the
CATV networks will have to develop and deploy their own
network intelligence for future services as they are added in
order to stay competitive. “Electronic Design” magazine had
Communications Editor Lee Goldberg research and write an
excellent article on the subject. The magazine was kind
enough to give permission for the following reprint. —
Lawrence W. Lockwood, East Coast Correspondent; Presi-

Glossary of acronyms

ANI Automatic number identification. Provides
display of calling number on called phone.

CcO Central office of a phone company where the
switch is located.

ESS  Electronic switching system.

ISDN  Integrated service digital network.

MOC  Maintenance operations console.

PBX  Private branch exchange. A small phone switch
inside a company.

SCP  Service control point. CPU linked to SS7 that
supports carrier services (800, ANI).

SSP  Signal switching point. Recognizes intelligent
network (IN) calls and routes and connects
them under direction of an SCP.

SS7  Signaling System 7. The latest ESS.

STP  Signal transfer point. Packet switch for SS7.

TCP/IP Transmission control protocol/Internet protocol.

X.25 CCITT recommendation defining a protocol to
access a packet switched network.

Network intelligence

The following is reprinted with permis-
sion from “Electronic Design,” Aug. 8,
1994. Copyright 1994, Penton Publish-
ing Co.

By Lee Goldberg

Communications Editor, Electronic Design

he intelligent network, a marriage
I of computer and communications
technologies, has matured just in
time to play a key role in the turbulent
communications revolution. While
sometimes over-promoted as a univer-
sal solution, the concepts behind intelli-
gent networks represent a fundamental
shift in the way communication is han-
died, and will impact most network tech-
nologies by the end of the century.

As 1994 drew to a close, most of
North America had access to the “ad-
vanced intelligent network,” AT&T’s ver-
sion of intelligent network technology.
Designed to add flexibility to the tele-
phone system’s infrastructure, the ad-
vanced intelligent network lays the foun-
dation for new services, such as mixed
voice, video and data traffic on variable
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bandwidth, switched lines and personal
telephone numbers that follow a user
through the network. Not limited to tele-
phone systems, the concept of the intel-
ligent network applies to local and wide
area networks (LANs and WANSs) as
well as other complex systems.

The term intelligent network resists a
simple definition. What makes it so elu-
sive conceptually is the fact thatit’'s nota
single technology. In fact, for the most
part, it's really not a new technology but
rather the evolutionary byproduct of a
melding between two technologies,
switching and computing.

By taking the root sum square of the
prevailing industry hype, we can derive
a good working definition of the intelli-
gent network: An interconnection sys-
tem that can implement significant
changes to its attributes and functional
behavior through software means in-
stead of hardware. In addition, the archi-
tecture of intelligent networks is struc-
tured to permit centralized modification
of systemwide control functions. This
ensures that new functions and services
can be quickly deployed on the intelli-

gent network and behave exactly the
same throughout the network.

But just what does this really mean?
Generally speaking, networks will begin
to look more and more like computers. If
we had to swap out display cards and
keyboards every time we stopped using
a spreadsheet and wanted to play
Tetris, computers wouldn’t be terribly
useful. These days, the only reason we
reconfigure our computer’s hardware is
to add more capacity or functionality.
Until recently, however, this wasn'’t the
case with the telephone system.

Network evolution

A better perspective on the intelligent
network can be constructed by closely
examining telephony developments.
Held over from its inception in the
1920s, the telephone system’s architec-
ture was based around a simple model
of renting out sets of wires with a fixed
bandwidth to a customer for a given pe-
riod of time. Much like its contemporary,
the Model T Ford, you could have it in
any color you wanted, as long as it was
black. Features such as automatic call

COMMUNICATIONS TECHNOLOGY



Touch Screen

l [
EXFO puts fiber testing at your fingertips with the world’s
first touch screen mini-OTDR. Tested for the most

demanding field conditions, the touch screen makes testing

| easy and efficient and saves on costly training.
More Than Just

Power meter, CW light source, and visual fault locator test

° ° tools can be added to our mini-OTDR, making it a veritable
toolbox of fiber test and measurement gear.
11l-
000 Performance

The FTB's two operating modes, novice and expert, offer
one button fault location and complete trace analysis. At

the touch of the screen, you get a comprehensive fault
table and a 16,000 point, 28 dB trace that can be analyzed
using full OTDR functions.
Documentation
Leek+oThe Future

Mass trace storage is available internally (6, 000 traces) or
. ) . on a 31/2" floppy disk. Traces can also be saved with our
Wlth EXFO S Flber TOOI BOX exclusive DocuNet trace management software.
DocuNet greatly simplifies trace storage and
permits the user to move traces to and
from a central database (Fiber Test
Manager) via an optional PCMCIA
modem on the FTB.

Flexibility
The FTB is designed to grow and
evolve with your fiber testing needs.
. Software upgrades are free for one year
after purchase to ensure that you always
have the most up-to-date test equipment
available.

World’s First
The F s6

fnagement

0's Fiber Tool Box is your best
ng term investment. Call today for
a demonstration.
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Figure 1: Address translation for 800 numbers
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routing were first implemented with relay
logic, following the simple model of tele-
phony developed at the turn of the cen-
tury. Human operators gave the network
some level of intelligence, but its basic
structure made providing any sort of
nonstandard feature, such as three-way
calling, call forwarding or toll free num-
bers, a difficult or impossible task.
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In the following decades, the tech-
nology behind the telephone dramati-
cally improved the reliability of the net-
work, its capacity and the speed at
which it could handle calls, while the
model of how telephone service looked
to the customer changed very little. Be-
hind the scenes, however, the comput-
er was rapidly replacing fixed relay

logic with programmable logic to drive
the switching gear, thus providing the
foundation for a more flexible infras-
tructure.

Another important change in the
switching architecture occurred when
the signals that controlled the routing of
calls were moved to a separate channel,
known in telephony jargon as “out-of-
band signaling.” This meant that a sec-
ond infrastructure grew up in parallel to
the voice channels, and it was devoted
exclusively to carrying routing and billing
information between telephone switch-
ing exchanges. Initially, signaling was
done using audio tones, but has been
replaced in most cases by pure digital
transmissions.

The outgrowth of these two technolo-
gies is the electronic switching system
(ESS), which made its debut in the
1960s. In the past three decades, ESS
has reached its seventh (SS7) incarna-
tion and has become a de facto stan-
dard for all telephone exchanges within
the United States, Europe and many
other countries.

This new switching technology gave
the telephone system the flexibility it
needed to provide the user with expanded
services. Thanks to the programmable
switch, custom routing schemes could be
developed for special categories of calls,
defined by things like area code, the ex-
change number (the first three digits),
time of day or the originating party’s loca-
tion.

$§S87 in action

If you dial a toll free number, your
local exchange recognizes the 800 pre-
fix as a special case and doesn’t imme-
diately route the call. Instead, it hops on
the signaling network and places a
query to a large national data base that
gives the local exchange two important
pieces of information required to place
the 800 prefix call (Figure 1). First, it
translates the toll free telephone number
into a standard format number that can
be used to direct the call through the
network. Along with address translation,
the data base provides the billing in-
structions that direct the toll to be
charged to the receiving party.

Similar functions are performed for
credit card, calling card and 900 num-
ber services. The address translation
capabilities of an intelligent network
may eventually provide location-inde-
pendent personal telephone numbers.
This service could enable the network
to locate a subscriber and route an in-
coming call to the user’s choice of a per-
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Figure 3: Intelligent network can act as on-demand WAN
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sonal communication service (PCS) or
cellular handset, a nearby wired tele-
phone, or even a network-based voice-
mail system.

Because the call routing and billing is
handled by programmable computers
and not fixed relay logic, it's relatively
easy to develop software that provides
different combinations of network ser-
vices for each category of calls defined.
This ability to program new responses
to service requests is the foundation of
intelligent network technology. The pro-
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grammable nature of local exchanges
makes it possible for the telephone
company to offer various services that
jack directly into the network’s signaling
system, such as call waiting, call for-
warding, caller ID and last number redi-
aling. The uniform network interface
that the SS7 signaling protocol provides
aiso enables equipment to be installed
in the system, providing new services
such as voice messaging, E-mail, text-
to-speech services and data base ac-
cess.

Network elements, systems

From a broad perspective, the tele-
phone system is divided into two general
categories of functions. The network el-
ements are the portions of the system
that actually carry customer calls and
the information required to route them,
while network systems handle control-
related functions such as service con-
trol, service applications, billing and ca-
pacity management. Local exchanges
connect a customer’'s equipment to the
network through what is called “the last
mile” of wire (or optical fiber cable). In
residential applications, the local ex-
change acts as a network interface for
anywhere from 1,000 to 100,000 tele-
phone lines and provides local call
switching. A local exchange is a collec-
tion of one or more units called signal
switching points that have been bundled
together.

Signal switching points (SSPs), one
of the most common network elements,
are located within local exchanges and
serve as the interface between cus-
tomers and the rest of the intelligent net-
work. The signal switching point is a
stored-program switch that takes cus-
tomer calls and generates routing sig-
nals that are sent into the SS7 signaling
network via 56 kbit/s links. While these
switching elements are relatively
“dumb,” they’'re programmed to recog-
nize and intercept calls that require spe-
cial handling, as well as launch queries
to centralized data bases for the purpos-
es of call routing and billing instructions.

Signal transfer points (STPs) usually
lie deeper within the network, function-
ing as high-capacity, high-reliability
packet switches that carry signaling in-
formation between the message carry-
ing side (network element) of the net-
work and the signaling and control (net-
work system) infrastructure. The signal
transfer point’s basic function is to route
the signals from one switch to another,
or to and from the large data bases with-
in the network control system.

Signal inputs to the signal transfer
point usually consist of between 256 and
1,024 56 kbit/'s SS7 network connec-
tions. Under normal operating condi-
tions, a signal transfer point will process
between 1,000 and 5,000 signaling
packets per second.

Since they’'re connected to many
switching nodes and cover large service
areas, signal transfer points are run in
fully redundant pairs that are geographi-
cally separated to guard against a natu-
ral disaster affecting both units. A single
signal transfer point can handle the total
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Figure 5: Redundant interface between STPs and SCPs
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regional traffic load. But under normal
circumstances, the pair distributes the
load between themselves to guarantee
that either unit is fully functional in case
of a possible disaster.

The brains

The service control point (SCP) is a
highly reliable, on-line data base that
gives the intelligent network its “brains.”
This unit supplies the switching system
with customized information on how to
deliver and charge for special services
or features requested by a specific user.

Service control points provide call
handling information to the network’s
switches and service transfer points at
rates of up to 300 calls per second.
These units support regional and nation-
al services, such as routing and billing
information for 800 and 900 number ser-
vices. Alternate billing (credit card/call-
ing card) services and special business
services (e.g., virtual networks} also rely
on service control point data bases.

Based upon a multi-CPU architec-
ture, the service control point is inter-
tfaced to the network via multiple SS7 or
X.25 communication links (Figure 2 on
page 20). All CPUs share a common
disk farm and a common interface to the
signaling engineering and administra-
tion system that monitors and controls
the network’s configuration.

To ensure that the service control
point's data base is always properly con-
figured, it's tied to a data base adminis-
tration system and a service manage-
ment system. Another link to a mainte-
nance operations console (MOC) pro-
vides network administrators with an on-
going appraisal of the service control
point’s health status.

An adjunct is a junior version of the

24 JANUARY 1995

service control point. Designed for work
within a telephone local exchange, the
adjunct supports call setup and local in-
telligent network functions known as
custom local area signaling services
(CLASS). CLASS includes such ser-
vices as call waiting, last caller ring
back, call forwarding and caller ID. Sig-
naling between the adjunct and its local
signal switching point is done through
the Ethernet, while SS7 links are used to
communicate with service control points
throughout the network.

Overseeing each regional network is
a signal engineering and administration
system (SEAS). Linked directly to all of
the signal control and transfer points,
the SEAS keeps track of the status of
every SS7 link under its jurisdiction. It
also maintains the routing information
used by signal transfer points.

The versatile peripheral

One somewhat unique brand of net-
work systems devices are intelligent pe-
ripherals, because they can be located
either within the network as embedded
service providers or attached to the
edge of the network by third-party oper-
ators who wish to sell their services to
network subscribers. Connections to
the network are handled much like other
intelligent network boxes, with SS7 links
being used for signaling and T1/E1 links
for voice/data. The links between collo-
cated intelligent peripherals will be run
via Ethernet or some high-speed
derivative. For their customer interface,
intelligent peripherals can use either
conventional analog connections or
ISDN lines. ISDN is an all-digital tele-
phone service that supports high-speed
data and allows subscribers a limited
form of out-of-band signaling (via the

“D” channel). Using ISDN, a subscriber
can send and receive control informa-
tion from the intelligent peripheral and
perform call setup to access other net-
work functions.

The current generation of intelligent
peripherals are being used to perform
tasks similar to an adjunct such as voice
messaging, voice response and voice
recognition. If telephone companies
have their way, the next generation of
advanced intelligent peripherals will be
able to offer more sophisticated ser-
vices, such as video-on-demand (VOD)
and direct access to the Internet.

The architecture of the intelligent net-
work also has been designed to facilitate
the integration of LANs, cellular radio
systems and other types of networks
(Figure 3 on page 22). This would allow
customers to treat the telephone system
like an extension of their own local net-
work by providing on-demand, switched
WAN services. The on-demand WAN
will offer a great value to the many busi-
nesses with operations in several loca-
tions but insufficient traffic and/or capital
to justify a dedicated link to each site.

Where’s the intelligence?

To understand why today’s intelligent
network looks so different from most
networks, one must understand the his-
tory behind the telephone system. The
current telephone system grew out of a
control structure that was developed to
tie together an enormous network using
the simple technology available at the
time. Due to the size of the network, au-
tomation didn't come in a single step,
but rather in small increments over a pe-
riod of four decades.

Human operators were phased out of
local and then long distance calling as
the telephone system was slowly auto-
mated by system engineers. These en-
gineers used relay logic to implement
complex tasks like random access call
switching and billing based on distance
and connection time.

The tightly held control system mim-
icked the hierarchical command struc-
ture used by the human operators. This
was deemed necessary to maintain
order within the vast telephone network
empire, to ensure that network services
worked the same throughout the coun-
try, and so that the system’s resources
were used efficiently.

When expensive mainframe comput-
ers were introduced in the 1960s, it
made sense to maintain the paradigm of
centralization to reduce the number of
data bases that had to be managed, and
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to most efficiently use the high-cost facil-
ities. Today's system still reflects many
of the structural decisions that were
made during this time. As an example,
the routing for all 800 prefix telephone
calls is still handled by a single data
base system that’s located in Kansas
City, MO. What was sacrificed along the
way was some of the potential flexibility
offered by programmable switching
technology. Despite all of the new com-
puter systems, adding new services or
features to the large, centralized infras-
tructure always involved millions of dol-
lars in capital and years of time.

The intelligent network strategy de-
veloped by AT&T is an attempt to re-en-
gineer its telecommunications network
into a more flexible system while still re-
taining a fairly centralized control struc-
ture. As microcomputers have become
less expensive, more plentiful and readi-
ly available, network intelligence has
seen an outward migration to regional
and local areas, but the control has re-
mained concentrated in one point.

In contrast, some equipment manu-
facturers have taken advantage of this
inexpensive computing power and put it
to work at the network periphery in the
form of the private branch exchange

“To provide competli-
tive telephone
services, a CATV net-
work has to do much
much more than just
activate the upstream
and provide two-way
voice capabilities.”

(PBX). Originally developed for busi-
ness applications, the PBX places intelli-
gence and control at the network’s edge.
Besides providing an interface between
an office’s telephones and the outside
world, the PBX can provide sophisticat-
ed services such as voice-mail, call for-
warding, selective screening of incom-
ing or outgoing calls, and selection of
long distance carrier based on lowest
cost for a given time of day and destina-
tion.

Some advocates of PBX technology
say that this decentralized approach
may be more cost-effective and efficient
for larger applications, too. For instance,
in developing countries like China or

Brazil, PBXs sometimes are used as
local exchanges for villages and outlying
areas, tying an area’s telephones to-
gether with a smart switching system
and providing long distance service
through a limited number of tie-lines to
the country’s national infrastructure.

While the intelligent network works
well, it may be a triumph of engineering
over common sense. Some prominent
critics argue that a network with dis-
tributed intelligence and control is more
efficient, easier to upgrade and less ex-
pensive than a centralized control one,
especially in terms of bandwidth minutes
per dollar.

As previously mentioned, most of
North America has access to AT&T’s
advanced intelligent network, which is
the company’s version of intelligent net-
work technology. Around mid-1995,
AT&T plans to open up the network to
other service providers, according to
Dave Maruitak, a senior member of the
technical staff at AT&T Network Sys-
tems, San Diego, CA. He sees this as a
great opportunity for persons interested
in providing niche services for specific
geographic regions, specialized busi-
ness or professional communities, or
other targeted market groups. -
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Network entrepreneurship

Once the telephone network adopts
an open architecture, the intelligent
peripheral will be a key tool for en-
trepreneurs who wish to sell services
over the telephone system. Because in-
telligent peripherals behave as true pe-
ripherals to the network, they can be
employed either as gateways to other
networks or as large, remote disk farms
for centralized archiving and data base
management. Located at the periphery
of the network, these privately owned in-
telligent peripherals will be able to offer

“Not only is there lots
of new terminology,
buzzwords and jargon
to assimilate, but also
a very different way of
looking at networks.”
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guage voice recognition/response ser-
vices, and even accelerate the on-
slaught of interactive home shopping
clubs.

Besides providing programming and
information services, many other busi-
ness opportunities are opening up with-
in the intelligent network world. For
those wishing to develop intelligent pe-
ripherals or other telecommunication
products, the highly defined open sys-
tem environment of modern telephone
systems gives potential vendors a run-
ning start.

The evolution toward an open sys-
tems architecture is a beneficial byprod-
uct of the move toward a standardized
national intelligent network infrastruc-
ture. As the telephone network architec-
ture developed, it became increasingly
dominated by computer technology. By
1980, when the SS7 switching system
began development, the decision was
made to use an open systems approach
and a layered protocol much like the
open systems interconnection (OSl) ref-
erence model successfully employed by
the International Standards Organiza-
tion in the data processing world. In
compliance with the open systems ap-
proach, software for network products
now is written almost exclusively for a
UNIX environment, most often in the C
or C++ languages. This new paradigm
reflects today’s trend toward the client
server model for data networks. In this
case, the customer is the client and the
service control point is the server, pro-
viding connections to intelligent periph-
erals and adjuncts throughout the net-
work.

Most modern telephone equipment
is built from different combinations of
the same basic components. The open
telephony platform model, for instance,
has encouraged a building block strate-
gy for network development, where
specialized components are construct-
ed from generic computer equipment
and telephony interface hardware and
then is customized using UNIX-based,
application-specific software (Figure 4
on page 22).

At the center of nearly any network
element or system is a computer with a
redundant architecture, which usually
sports a large disk array to house the
data bases associated with its applica-
tions. One or more 56 kbit/s communica-
tion ports are used for SS7 signaling to
the network, while an Ethernet or other
high-speed LAN often is employed for
data transfers between devices within
the same facility.
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A word of caution is in order, though,
for those enterprising souls who are al-
ready dreaming of reaping the treasures
of the intelligent network frontier. De-
spite many similarities to the conven-
tional data processing world, it should
be noted that network and data process-
ing types will probably suffer serious cul-
ture shock upon their first exposure to
the insular world of telephony, which has
had 100 years to develop its own ap-
proach to everything.

Not only is there lots of new terminol-
ogy, buzzwords and jargon to assimi-
late, but also a very different way of
looking at networks. As an example,
many network block diagrams used by
the phone system devote only passing
attention to the actual voice carrier
channels and tend to concentrate al-
most exclusively on the much more
complicated signaling infrastructure.
One key to understanding how tele-
phone systems are assembled is to re-
member that reliability is almost a reli-
gious issue in the telecommunications
world. For regional services such as ser-
vice control points, the maximum allow-
able down time is measured in minutes
per year. To achieve this, any important
system element must be supplied as a
redundant pair, with any single unit ca-
pable of doing the job. The cross-strap-
ping arrangement illustrated for a typical
connection between a signal transfer
point and a service control point is a
good example of the redundant architec-
ture used throughout the system (Figure
5 on page 24).

Strict requirements

In addition to redundancy require-
ments, all equipment used within the
telephone system must conform to strin-
gent mechanical and electrical require-
ment set forth by Bellcore in its network
equipment building system (NEBS)
generic equipment requirements stan-
dards. These specifications dictate the
mechanical and electrical performance
for each type of component. Among
other things, a NEBS-compliant comput-
er must be able to run on 28 VDC stan-
dard telephone company power; support
the UNIX operating system; pass rigid
flammability tests; be able to operate
continuously in a dusty, nonair-condi-
tioned environment and survive a Zone
4 earthquake.

One approach to meeting these strin-
gent requirements is to purchase OEM
equipment from telecommunication-
smart manufacturers and provide added
value engineering through system inte-
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gration and software development. Sev-
eral companies offer fault-tolerant, net-
work-compatible computer systems that
can be mounted directly into a standard
size telephone equipment rack. Vendors
of NEBS-compliant equipment include
IBM, Motorola, Stratus Computer and
Tandem Computer.

For low-volume applications or oper-
ations where development capital is lim-
ited, purchasing OEM modules and soft-
ware can dramatically reduce up-front
engineering costs. As an example, the
Motorola Computer Group offers a com-
plete line of open network system plat-
forms, including the Series FT, VMEbus-
based computers that feature a fault-tol-
erant architecture, automatic fault recov-
ery, and intelligent configuration man-
agement. The UNIX-based software
available for Series FT products pro-
vides a solid foundation for applications
development with a process scheduler,
several data bases and code modules
that support communications protocols
for TCP/IP, X.25 and SS7 signaling net-
works.

Software development for intelligent
network products also is getting easier
as the standards for open platform tele-
phony become more well-defined. One
of the most active players in the
telecommunications software market is
Chorus Systems of Beaverton, OR.
The company’s microkernel-based, ob-
ject-oriented software platform is de-
signed specifically to develop operating
systems used in communication prod-
ucts. The Chorus architecture is fully
scalable, permitting the same kernel
that was originally developed for a PBX
or service control point to be used in
smaller applications, such as hand-
held PCS units and small intelligent pe-
ripherals, while maintaining the same
attributes and protocols. The code’s
modular design also makes mainte-
nance and upgrades easier and quicker
to implement. Though originally devel-
oped for telephony, Chorus also has
been successful in developing data
communication products for LANs and
WANS.

In summary, the intelligent network
isn't a single technology or architecture.
Instead, it's an approach to network ar-
chitecture that permits rapid reconfigu-
ration to support the changing needs of
its users. Although nobody can predict
what the next generation of networks will
look like, you can probably expect that
they will borrow heavily on the lessons
learned from today’s intelligent net-
works. CT
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Part 1: Primer on telephony

The following is the first part of a series on
the technology involved in the telephony
network. This instaliment will summarize
some of the voluminous material on how
the present telephone network is struc-
tured and how connections are made be-
tween telephones, fax machines and an-
swering machines. Succeeding install-
ments will examine how voice signals are
processed, digitized and transmitted along
a wire or optical fiber and reproduced to in-
telligibility. Then we will look at the changes
in physical topology (network layout) that
have been occurring in telephone net-
works. We will examine what the future has
in store for us when new switching technol-
ogy comes on-line in the ever expanding
information superhighway and personal
communications networks (PCNSs).

By Herm Braun
President, Multipoint Electronics

he telephone is the most familiar

I electronic device in the home or of-

fice. Because it's always there when

we need it (almost always anyway), we

take it for granted. Obviously there can’t be

much of interest inside one of those boxes.
Or can there be?

| am sure there are many who may not
appreciate the technology involved that it
takes to dial a number and somehow, per-
haps mysteriously, get another telephone
to ring and have someone answer. Equally
mysterious, perhaps, is the ability for two or
more people to communicate with each
other over great distances using either
voice or digital data streams with unbeliev-
able clarity and accuracy.

The modem public telephone system in
this country is a highly complex network of
wires, switches, control systems and inter-
connected computers that serve over 100
million telephones. Yet it is so easy to use
that a child of four or five can make a call.
Every day the phone system is expanding
and becoming more complex. Still, it re-
mains consumer-friendly.

History

By now everyone should have either
heard or read about the Bell System di-
vestiture and the resulting organizational
structure in the telephony world that di-
vestiture created. Competition spawned by
the rapid growth of technology brought
down the telecommunications giant,
AT&T. We won't belabor the issues that
have been discussed many times before
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except to point out changes in the tele-
phone network structure. Under the stipu-
lation of the Modification of Final Judg-
ment, approved on Aug. 24, 1982, the Unit-
ed States was divided into 160 regions
called local access and transport areas
(LATAS) that were the operating regions for
the seven newly-created regional Bell oper-
ating companies (RBOCs). These compa-
nies, all independent of AT&T, are:
Ameritech, Bell Atlantic, Bellsouth, Nynex,
Southwesfern Bell, 445 Miest and Pacific
Telesis. In addition, the RBOCs have their
own research and development faboratory
calied Bellcore, which they fund.

The divestiture also stipulated that each
of the RBOCs were forbidden from provid-
ing inter-LATA service (between regions).
That 18, they couid only provide intra-LATA
senvice (within their assigned region). The
divestiture created a host of new providers
of lang distance service,

AT&T's monopoly of telecommunica-
tions in the United States, officially came to
anendon Jan. 1, 1984. Let's examine how
the telephone system is structured today.

Subscriber loop

Figure 1 depicts an intra-LATA network
where each subscriber is connected to a
central office, sometimes referred to as an
end office. Service is provided by the
RBOCs — also known as the local ex-
change carriers (LECs).

In the past, as well as today, a tele-
phone subscriber could obtain unlimited
local service for a flat monthly fee. Long
distance calls were billed according to dis-
tance and the length of time the connection

was made. These were referred to as toll
calls and the long distance network was
called the toll network.

Prior to divestiture, the toll network was
operated by the Long Lines Division of
AT&T. Today, there are a number of long
distance service providers making the toll
network a conglomeration of independent
telephone companies, which will be dis-
cussed later.

A subscriber may have more than one
telephone. There may be fax machines,
modems and answering machines. The
telephone company refers to them as cus-
tomer premises equipment (CPEs). A pair
of wires from each of the CPEs is connect-
ed to a central point in the home or central
office. These wires are called intrapremis-
es wiring and are the sole responsibility of
the user unless other arrangements with
the telephone company have been made.

Switching

One could build a telephone network
where a CPE is connected to every other
CPE by a pair of wires. Obviously this
would be impractical — too many wires.
The practical solution would be to provide
some form of centralized switching.

Figure 1 illustrates the basic concept.
Each telephone, fax machine or answering
machine is connected directly to a central
office (or switch) where cross-connecting
between the calling party and the called
party occurs.

As long as the called party is in the
same geographical area as the calling
party, the same switch at the central office
will connect them. If the called party is not

Figure 1: LATA early stages of growth
Central
office
(local)
Local loop
Intra-LATA
trunks
Central
office
\ (local)
Cable into
office
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Figure 2: How a tandum switch is used for intra-LATA calling
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in the same geographical area but in the
same LATA, the connection may be made
through two or more central offices via ded-
icated interconnecting trunks. As long as
there were only a few end offices to inter-
connect, trunking was fairly easy. But, as
growth continued, central offices began to
be overloaded with traffic passing through
to other offices. Special switching offices
called tandem offices were installed to han-
dle the switching of traffic between each of-
fice as shown in Figure 2.

Divestiture resulted in the growth of
such independent carriers as AT&T, MCI
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and Sprint. Included among the indepen-
dents were much smaller carriers — com-
petitive access providers (CAPs). CAPs
lease lines and switching facilities from
RBOCs or point of presence (POP) opera-
tors. A typical example of a CAP is the tele-
port, frequently used by corporations for
handling data traffic via leased lines and
satellite links.

Toll offices or interexchange carriers
(IXCs) were installed to handle long dis-
tance toll traffic as illustrated in Figure 3.
The interface between the LEC and the in-
terexchange carrier is often referred to as

the POP and are most often leased facili-
ties from an LEC.

As demand for long distance telephone
service grew, additional offices were in-
stalled to route traffic between geographi-
cally distant central offices. In the past,
these offices were organized into a hierar-
chy of five classes; the central office, which
is the lowest class where calls originate
and terminate (Class 1); the central office,
which is connected to a toll office (Class 2);
the toll office, which is connected to a pri-
mary office (Class 3); the primary office,
which is connected to a sectional center
(Class 4); and the sectional center, which is
connected to a regional center (Class 5).
See Figure 4 on page 34.

A direct connection between the central
offices is not always the best connection.
During peak traffic periods, resulting in
busy trunks, a connection may have to be
made to the primary center near the calling
party to a primary center or perhaps even a
sectional center serving the called party.
Sometimes many seconds would elapse
with audible clicks before a call was com-
pleted. Today’s long distance network is a
nonhierachical system and all toll centers
have equal ranking and handle calls ac-
cording to switch capacity and connect par-
ties much faster.

In the early days, the connection be-
tween parties was made by human opera-
tors at each of the offices. The earliest
switch, designed to replace the human op-
erator, was invented by Alimond Strowger
and is still used in many parts of the coun-
try today. The switch used electromagnets
and electromagnetic relays. These switch-
es had no intelligence whatsoever.

Later, crossbar switches were invented
by L.M. Ericsson of Sweden. These too
were electromechanical. However, the
crossbar switch could handle multiple calls
simultaneously while the Strowger switch
could handle only one call at a time.

As technology evolved into miniaturiza-
tion, Reed relays replaced the cumber-
some Strowger and crossbar switches.
Further evolution resulted in modern, state-
of-the-art solid-state switches using so-
phisticated digital computer control sys-
tems. These switches will be discussed in
later installments.

In general, a switch consist of three
major components:

1) A periphery where all lines and trunks
enter the building and terminate tone
sources and recorded announcements by
intercept operators.

2) The switching network consisting of
relays, either mechanical or solid-state.

3) The controller, which today is a so-
phisticated highly reliable computer that

COMMUNICATIONS TECHNOLOGY
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QAM for broadband
networks: The right choice

By Tony Filanowski
Applications Engineer, GI Communications Division
General Instrument Corp.

ixty-four-QAM is the ideal data
s transmission format over cable

because it provides high capacity,
low cost and reliable performance.
Since it requires low power, it blends
well with the existing analog carriers.
Tests show 64-QAM signals can pro-
vide near error-free operation in any
CATV system that meets the minimum
performance standards for analog
transmission.

It also is important to note that 64-
QAM can carry the entire capacity of a
satellite transponder in a single 6 MHz
channel slot. This is an important point
because if a higher capacity modulation
scheme is used, remultiplexing of the
received satellite video is necessary to
fill up the additional bandwidth. This is
significant because remultiplexing of
MPEG-2 encoded video is costly. Also,
the higher signal-to-noise ratio required
for a channel to achieve a specified
level of performance for a higher order
of modulation increases the complexity
and cost of the system and its compo-
nents.

QAM is the most common modula-
tion format in use today in bandwidth-
constrained channels because it achieves
an excellent balance between complex-
ity and efficiency. There are millions of
QAM modems in use. QAM is used at
the tens of kilobit data rates of voice-
band frequencies to the hundreds of
megabit data rates of high-capacity mi-
crowave transmission systems. Almost
all telephony modem standards (e.g.,
V.32, V.33, V.34, V.36) use QAM tech-
nology. In contrast, VSB modulation, al-
though used in a few applications in the
early 1960s, has not had any significant
impact on modem technology.

Digital communications
basics and QAM

The basic concepts of digital com-
munications include channel capacity,
forward error correction (FEC), adap-
tive equalization and bit error rate. Be-
cause it is similar to a simpler modula-
tion technique called quadrature phase
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Figure 1: QPSK modulator
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shift keying (QPSK), QAM is introduced
here via a discussion of QPSK.

In digital communications systems,
the goal is to transmit information reli-
ably at a desired rate. The ability of a
channel to support a transmission rate
such that reliable transmission can take
place, is quantified in terms of channel
capacity. This basic formula’ is stated:

C = Wilog,(1 + S/N)(bits per second)

Where:

C is the channel capacity in bits per
second,

W is the channe! bandwidth in hertz,

S is the signal power at the receiver in
watts, and

N is the noise power spectral density in
watts per hertz.

As long as the rate of transmission is
below C it is possible, in principal, to
design an encoding/decoding proce-
dure to recover the information at chan-
nel capacity rate reliably with an arbi-
trarily low probability of error.

FEC is used to reduce the probabili-
ty of error by introducing redundancy at
the transmitter. This redundancy, while
reducing the probability of error, re-

Figure 2: QPsK constella-

tion
10p

| axis

duces the transmission rate. For this
reason, FEC is added in a carefully
controlled manner that is appropriate
for the characteristics of the signal and
the channel. Extremely sophisticated
techniques for adding FEC have been
developed. These techniques take k in-
formation bits and sequence them into
an n-bit sequence called a code word.
The amount of redundancy introduced
this way can then be described as the

(Continued on page 82)
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Setting the record

straight: VSB vs. QAM

By Ron Lee
Manager, Electronic R&D
Zenith Electronics Corp.

There have been many miscon-
ceptions clouding the on-going
debate whether cable, telephone
and wireless operators should adopt
VSB (vestigial sideband) or QAM
(quadrature amplitude modulation)
technology for digital modulation. Al-
though QAM proponents continue to
perpetuate this debate, VSB is the su-
perior and preferred system when one
considers the facts: VSB provides su-
perior performance, faster time to mar-
ket, lower cost and significant compati-
bility benefits.

To set the record straight, this dis-
cussion will present the most recent
publicly available test results, including
data from the only simultaneous third-
party testing of VSB and QAM, explain
the superior performance of VSB in
real-world conditions based on recent
field tests, address the claims and criti-
cisms about VSB and compare com-
plexity, integrated circuit availability and
cost of the two systems.

VSB in the real-world

The most recent test of the VSB sys-
tem, done by the Corporation for Public
Broadcasting (PBS) and Cable Televi-
sion Laboratories Inc. on behalf of the
FCC’'s Advisory Committee on Ad-
vanced Television Service (ACATS),
yielded more encouraging data to sup-
port VSB’s overall robustness and pre-
ferred efficiency.

The primary testing ran from May 3
through June 10, 1994, and took place
in the Charlotte, NC, area. The VSB
system was tested for both cable and
broadcast sites. The 8-VSB broadcast
testing included 199 sites, with 128 lo-
cations on eight radials extending to
about 55 miles, and 71 locations on two
large grids and three small grids.

The 16-VSB system was severely
stressed in these comprehensive tests,
and yielded high marks. The 16-VSB
system was tested at 51 receiver sites
in eight cable systems, over long ampli-
fier cascades, microwave and fiber
links, and in four systems on channels
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beyond the cable system’s
designed bandwidth.

The 16-VSB system per-
formed superbly at all 51 lo-
cations, even those falling
below FCC minimums for
NTSC signal-to-noise. The
system also was satisfactory
on all signals meeting FCC
specifications when fed through

Test

Table 1: Summary of 16-VSB
modem test results

C/N threshold

CTB threshold

CSO0 threshold

Phase noise threshold
Impulse/burst noise

Test
measurement

28 dB

43 dB

35 dB

-82 dBc @ 20 kHz

a “house in a box,” simulating threshold 47 ps

worst-case home cabling, | LOpullin 100 Kz

splitting and poorly terminat-

ed taps. In practically every

case, VSB proved it can provide the broadcast applications, an 8-VSB

performance it has promised.

VSB and QAM testing

Out of 21 extensive tests of VSB
technology by the Advanced Television
Test Center (ATTC) and CablelLabs,
16-VSB's performance was, in the vast
majority of cases, superior to 256-QAM.
These results are impressive not only
because of the level of testing, but also
because there is no publicly available
test data on any 64-QAM or 256-QAM
cable modem except for those taken on
a 256-QAM modem by the ATTC and
CableLabs for the FCC's ACATS and
the Digital HDTV Grand Alliance (GA).
The positive results of these tests were
subsequently used to support ACATS’
eventual endorsement of VSB technol-
ogy for both cable and terrestrial digital
transmission, even though several
QAM proponents are in the GA.

Additionally, in view of its claims of
preference, the lack of public QAM data
is certainly curious when contrasted to
the wealth of 16-VSB performance data
taken by third parties such as Cable-
Labs, Videotron and France Telecom.
This VSB data has been publicly avail-
able for more than a year. Table 1 sum-
marizes results reported in a 1993 Ca-
bleLabs report on tests of a 16-VSB
modem.

The only comparative testing of VSB
vs. QAM has been conducted under the
auspices of the ACATS and the GA,
these resuits are available as part of the
ACATS public record. In these tests,
side-by-side comparisons of both broad-
cast and cable modems were conduct-
ed by the ATTC and CableLabs. For

modem and a 32-QAM modem both
employing trellis coded modulation
(TCM) were tested. For cable applica-
tions, a 16-VSB modem provided by
Zenith and a military-grade 256-QAM
modem provided by Applied Signal
Technology for General Instrument
were tested. CableLabs also has sepa-
rately published its test results as part
of the NCTA 1994 Technical Papers.

The outcome of these tests is quite
revealing. Theoretically, 16-VSB and
256-QAM should be comparable in a
bit-rate payload, providing a raw 43
megabits per second in a 6 MHz cable
channel for an effective bit rate of 38.6
Mbps. However, the test data clearly
show the VSB system design is equipped
for far more robustness, allowing for a
more reliable signal delivery.

The 16-VSB system also provides
one-third more data at a lower cost than
64-QAM. The effective bit rate for the
most widely discussed 64-QAM ap-
proach is only 27 Mbps. (At least one
256-QAM approach being proposed by
a cable equipment supplier provides an
effective bit rate of only 36 Mbps — in-
sufficient for transmitting two HDTV
programs in one channel.)

Despite the availability of this verifi-
able data and the indisputable superior-
ity of VSB, QAM advocates ignore
these tests and claim superiority by se-
lectively citing three of the 21 tests con-
ducted by the ACATS where 256-QAM
performed somewhat better than 16-
VSB and conveniently ignore the other
18 tests in which 16-VSB outperformed
256-QAM in 14 tests and tied in four.
Careful examination of the ACATS test
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Test

C/I composite triple beat (CTB)
C/l composite second order (CSQO)

Residual FM

Pull-in range

Hum modulation

Summation sweep — Wavetek

Summation sweep — Calan

Minimum isolation required

Data loss during change

Avg. channel change time
with impairments

Peak-to-average power ratio
for 99.9% of time

Fiber-optic (threshold of errors)
Depth of modulation
Carrier to total distortion
CSO
cTB

Data rate

*‘Best performance

C/N threshold @ 3 x 10° BER in 6 MHz

Phase noise threshold @ 20 kHz in 1 Hz BW

Width of burst error @ repetition of 10 Hz
Repetition of burst error w/20 ps bursts

Table 2: ACATS single impairment tests

16-VSB
27.6 dB*
44.0 dB*
33.4 dB*
-83.0 dBc”
4.7 kHz
>+100 kHz
7.6%"
No*

(Errors above visible threshold — yes/no)

Zero errors
30.0 dB
2.9 ms’
0.54 sec

6.5 dB

150 ps*
2.4 kHz*

4.7%"
38.9 dB
57.2 dB
53.8 dB

37.5 Mbps

256-QAM Difference
29.3 dB 1.7 dB
46.5 dB 25dB
37.0dB 3.6 dB
-84.2 dBc 1.2dB
70 kHz* 65.3 kHz
>+100 kHz None
5.7% 1.9%
Yes
Zero errors None
24.0 dB* 6 dB
40.9 ms 38 ms
0.55 sec 0.01 sec
6.4 dB 0.1dB
27 us 123 ps
0.03 kHz 80:1
3.8% 0.9%
48.6 dB
79.5 dB
60.2 dB
38.2 Mbps* 0.7 Mbps

data reveals areas where both 16-VSB
and 256-QAM are comparable but it
also reveals some very significant dis-
advantages of 256-QAM.
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The difference between 16-VSB and
256-QAM is even more pronounced
when considering multiple impairments.
Multiple impairment tests provide in-
sight into how a system handles simul-
taneous impairments as would be ex-
pected to occur in the real world. The
results of the four multiple impairment
tests conducted on the 16-VSB and
256-QAM modems are shown in Fig-
ures 1 through 4.

The multiple impairment tests were
CTB vs. Gaussian noise, CSO vs.
Gaussian noise, phase noise vs. Gaus-
sian noise, and residual FM vs. Gaus-
sian noise. Table 2 shows the single im-
pairment tests conducted by ACATS
and the results measured on the 16-
VSB and 256-QAM modems. The
ACATS test results show significant ad-
vantages of 16-VSB over 256-QAM in
the major performance categories of
C/N, CTB, CSO and phase noise, while
256-QAM performed better in residual
FM. These impairments are important
because their presence in a cable sys-
tem consumes operating margin re-
quired for all digital systems. For in-
stance, since 16-VSB tolerates 1.7 dB
more white noise, for the same operat-
ing margin 16-VSB can be transmitted
1.7 dB lower in power.

IC availability and cost

One concern surrounding VSB and
QAM modems is the availability of pro-
duction demodulator ICs. The 16-VSB

technology, proven in public tests and
demonstrations since early 1993, has
been and continues to be on schedule
for fourth-quarter 1994 chip availability.
QAM availability on the other hand, has
been delayed several times; it is now
trailing VSB.

VSB implementation is substantially
less complex and represents the low-
est-cost solution for high data rate digi-
tal transmission over cable TV and
telecommunications systems. QAM
proponents have recently announced a
prototype chip-set of a 256-QAM de-
modulator consisting of three large dig-
ital ICs not including the analog demod-
ulator, de-interleaver or forward error
correction (FEC). These ICs will pur-
portedly be integrated into one IC
sometime in 1995. With the need to add
FEC, the integrated QAM receiver will
be available later than VSB, and will
cost at least one-third more than a VSB
receiver.

Complexity comparison

Because cost is related to complexi-
ty, comparing relative complexities of
256-QAM and 16-VSB receivers will
demonstrate the VSB design superiori-
ty and cost-efficiency.

® Tuner. The dominate characteristic
of a tuner is its phase-noise contribu-
tion. Based on ACATS test results,
tighter phase noise specs are required
for 256-QAM than for 16-VSB. ACATS
multiple impairment testing also showed
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convolutional de-interleaving to mini-
mize memory requirements. One 256-
QAM proponent uses a 180 x 180 byte
block de-interleaver, which requires
32.4 bytes (259.2 kbits) of memory or
12 times that used by the 16-VSB sys-
tem.

® Forward error correction. FEC is
employed to protect data from light er-
rors that might occur. The 16-VSB sys-
tem uses a Reed-Solomon (R-S) T =
10 code on each 188 byte MPEG-2
transport packet. Protecting individual
MPEG-2 transport packets optimizes
the FEC such that an unrecoverable
error only affects one and only one
packet, thereby limiting errors to one
packet and one service. Trellis de-
coders are much more complex than
R-S ones. One QAM proponent using
only R-S coding is using 180 byte
biocks, which does not match the
MPEG-2 transport packet size and will
suffer greater packet loss since one
unrecoverable error will probably de-
stroy two MPEG-2 transport packets.

Countering the criticism

Rather than solely basing compar-
isons of VSB and QAM on perfor-
mance and cost, it also is imperative to
respond to the unfounded criticisms
QAM advocates have chosen to attach
to 16-VSB for system choices.

® Signal acquisition and lock pilot.
The VSB system sends a small pilot
carrier to aid the receiver’'s carrier ac-
quisition. QAM advocates claim the
pilot power is wasteful. The 16-VSB
pilot only raises the overall power by
less than 0.3 dB and contributes to
both hardware simplicity and improved
performance. In fact, with the pilot, 16-
VSB has tested to have virtually theo-
retical C/N performance. The imple-
mentation loss (actual vs. theoretical
performance) experienced by QAM
modems without a pilot far exceeds
0.3 dB, therefore making the pilot
power a better choice.

® Segment sync and frame sync.
The 16-VSB system sends segment
syncs and frame syncs to aid the re-
ceiver's symbol clock recovery and
adaptive equalization. QAM advocates
point to the transmission of these sig-
nals as being “inefficient.” These sig-
nals are part of the overall acquisition
strategy developed for 16-VSB and,
like the pilot, contribute to achieving
theoretical performance.

In addition to aiding performance,
the combination of pilot, segment sync
and frame sync provide a valuable fea-

ture not found in QAM systems. Since
16-VSB acquisition relies on these
very robust signals and not on data re-
covery, 16-VSB acquisition is achiev-
able to 0 dB C/N. This means that
even under very adverse conditions,
the 16-VSB receiver can lock and pro-
vide valuable diagnostic information
about the channel conditions. This is
useful for pinpointing system faults.
The robust 16-VSB acquisition also re-
sults in faster recovery of momentary
disturbances that knock a QAM receiv-
er totally out of lock.

* All QAM systems are not compat-
ible. Because of the highly publicized
VSB vs. QAM discussions, many tend
to lump all QAM modems into one
large compatible category. This incor-
rect perception also must be clarified.
In reality, there are at least six compa-
nies offering different QAM systems
that are not likely to be compatible.
These companies have each worked
independently to design QAM systems
with symbol rates, FEC, interleaving
and synchronization signals that are
unlikely to be the same. Compatibility
among different QAM systems is a
myth and one vendor's QAM system is
unlikely to work with another’s.

Conclusion

The 16-VSB has proven its superior
performance over 256-QAM in direct
comparative testing and has been suc-
cessfully field tested for robustness
and effectiveness in actual cable sys-
tems. And even as more QAM advo-
cates begin to shift to 64-QAM be-
cause 256-QAM data just doesn'’t
stand up, it must be noted that 8-VSB
is comparable to 64-QAM — and 2-, 4-
, 8- and 16-VSB all offer the advan-
tages associated with VSB over QAM.
It also will be available earlier than 64-
QAM.

QAM receivers, significantly more
complicated than VSB receivers, espe-
cially in the area of adaptive equaliza-
tion, fail to support this complexity with
performance advantages. Therefore, a
16-VSB solution will be available with
lower cost, higher performance and
more rapid development than 256-
QAM. Additionally, VSB compatibility
with HDTV assures consumer compat-
ibility as required by the FCC. CT
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Digital modulation on
coaxial/fiber hybrid systems

QAM and VSB performance comparison

Measurement 8-VSB 32-QAM 64-QAM 16-VSB 256-QAM
Signal-to-noise 14.8dB 14.8 dB 22dB 27.6dB 29.3dB
Composite triple beat -12.6 dB -32dB -44 dB -46.5 dB
Phase noise -77.1 dB -81.3dB -83dB -84.2dB
Data rate @ 6 MHz bandwidth 18.8 Mb/s 19.1 Mb/s 26.9 Mb/s 37.5 Mb/s 38.2 Mb/s

By Donald T. Gall

Senior Project Engineer, Time Warner Cable

industries are in love with acronyms. It's true that every dis-

cipline has a unique language, cable included, but you
need a code book to delve into the digital world. In this article,
| will use English, at least the first time that | use an acronym.

The concept of the information superhighway (ISH — just
kidding) has been around for many years. Ideas like video-on-
demand (VOD), home shopping, etc., were being talked about
in the early 1970s. Many attempts to implement one or more
of these businesses were conducted over the years with vary-
ing levels of success. The main stumbling blocks were with
the reliability of the large tree-and-branch networks, integrated
high-speed digital chip sets and related consumer electronics,
and the social acceptance of these services by the public.
Several companies built radio frequency modems and wide
area network (WAN) electronics, but subsequently discontin-
ued them when the market did not materialize.

I f you haven’t noticed already, the computer and telephone
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The missing pieces have fallen into place. Hybrid
coaxial/fiber cable systems have reliability numbers very close
to the telephony standard of 53 minutes average downtime
per subscriber per year. Integrated circuits are increasing in
speed at a logarithmic rate, and the advent of in-home com-
puters, VCRs and Internet services have paved the way for
social acceptance of the superhighway.

What that means for many of us in the cable industry is a
crash course in assimilating the technology and language of
digital transport into our everyday existence. Since we are
dealing with the digital world incorporated into an RF environ-
ment, many of the terms used to describe distortions, etc., will
be similar but may need to be treated differently. Many digital
modulation schemes such as quadrature amplitude modula-
tion (QAM) look and act like white noise on a spectrum analyz-
er. To measure level, you have to add a correction factor to
compensate for the difference in resolution bandwidth relative
to 1 Hz. | will outline the various modulation techniques that
are being used and compare their strengths and weaknesses.

FSK, BPSK

Frequency shift keying (FSK) and
binary phase shift keying (BPSK) are
robust modulation techniques that
have been utilized in the cable industry
for many years. This simple technique
assigns a value of 1 to a single fre-
quency or phase and 0 to a second.
Bandwidth efficiency can approach 1
bit per hertz. Even at its best, neither
type of modulation would be practical
for the high data rates needed in digital
video. Both modulation schemes will
continue to be utilized in the traditional
addressable converter return and other
low data rate polled systems where
their immunity to noise outweighs the
spectral inefficiency.

QPSK

Quadrature phase shift keying
(QPSK) may be thought of as two
BPSK systems in parallel and their car-
riers are in-phase quadrature. Although
this modulation technique is less robust

COMMUNICATIONS TECHNOLOGY



Thanks To Sharon Roberts,
The Chair Orders Kept Stacking Up.

Sharon Roberts

Sprint/North Supply

Senior Inside Sales Rep
——

Americar Cablevision had a seating problem. They had to make an emergency replacement of their data

lines to a national stacking chair manufacturer. But it was Saturday — and with business beoming, computer
downtime was out of the question. So Sharon Roberts, senior inside sales rep at Sprint/North Supply, sat down
and worked out a solution

Sharon coordinated a major weekend maneuver to deliver fiber optic cable to American Cablevision. First she contacted
the Sprint/North Supply product manager, who advised her what to order. Then Sharon checked availabilities at our 10
distribution centers across the countrvand chose the closest one. The distribution center staff fovind « carrier,
who delivered the cable on time for the big weekend replacement.

With the new data lines in place, the chair orders kept on coming — thanks to Sharon’s stand-up

performance. It’s typical of the can-do approach that's an evervday thing for us. So when you need broadband

nroduct, call Sprint/North Supply, your full-line national distributor — we never sit down till
the job’s done right.

FREE SUBSCRIPTION. Call and order your FREE fax HotSheet, with the product and service
information you need now. NO OBLIGATION.

 Z 1-800-639-CATV On Line, On Call, On Time

5 Sprint
7 I)North Supply
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“With the proper engineering
practices, digitally modulated
carriers can be easily incorporat-
ed into the signal carriage
formats of modern cable sys-
tems, at least from the headend
to the tap.”

than FSK or BPSK, it still has the noise immunity of frequency
modulated methods and has a theoretical 2 bits per hertz effi-
ciency. This format will probably be the best choice for the ma-
jority of the usable bandwidth in the return band.

QAM

Double sideband QAM uses two separate signals that mod-
ulate the carrier each being shifted in phase from each other
by 90°. This allows each phase to be isolated and able to carry
its own signal. QAM splits the original data bit stream in half
with each half of the bitstream amplitude modulating its re-
spective signal by discrete levels during each symbol time.
For example, 64-QAM contains two, eight-level AM signals.
Each level represents a sequence of 3 bits of which there are
eight possible combinations. Since there are two signals, each
symbol time represents 6 bits. The total bandwidth required
for a QAM signal is a minimum of 120% of the symbol rate.
This yields a bandwidth efficiency of approximately 5 bits per
hertz.

VSB

Suppressed carrier vestigial sideband (VSB) amplitude
modulation is a type of digital modulation that uses one bit
stream to modulate the carrier with discrete levels, but re-
moves most of one sideband as in an NTSC analog video
channel. To recover the sideband and help with signal acquisi-
tion, a pilot carrier is included at the location of the suppressed
carrier. Using 8-VSB, for example, each level represents a se-
quence of 3 bits. For any given symbol rate, only half the
bandwidth is required, which is equivalent to the delivery of
two times the symbols in the same bandwidth. Also using the
same 120% bandwidth factor as in QAM, the bandwidth effi-
ciency also is approximately 5 bits per hertz. As an example:
(2 symbols x 3 bits)/1.2.

Direct sequence spread spectrum

Direct sequence (DS) spread spectrum (SS) is a frequen-
cy-hopping modulation that has been used in the United
States for defense communications as early as the 1940s.
The direct sequence format used today was first developed
the 1950s. It was built to survive high interference levels and
give a superior immunity from jamming and eavesdropping. In
DSSS the digital bit stream is added to a pseudo-noise (PN)
code generator and modulated by an RF carrier. This spreads
the energy of resultant RF carriers across a predetermined
bandwidth in a seemingly random manner. The receiver then
reconstitutes the signal with an identical code generator. This
method can be by far the most robust modulation method
available and may have several applications in the potentially
unusable portions of the return band. A projected efficiency by
one company was approximately 1 bit for every 3 Hz.

Performance of digital RF is obviously not only based on
spectrum efficiency. In the return band below 12 MHz a legiti-
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mate trade-off may be made in favor of a more robust modula-
tions such as FSK or SS. Between 12 MHz and 42 MHz,
QPSK may very well be the best answer. In the forward signal
direction the deciding factor between QAM and VSB may be
the cost of manufacturing the transmitting and receiving
equipment. The accompanying table on page 42 is a compari-
son of test data, submitted by CableLabs' at a recent confer-
ence, comparing several minimum performance characteris-
tics between different levels of both modulation formats. All
the tested data modulation formats used at minimum one of
the Reed-Solomon error correcting codes and the 8-VSB data
stream is actually a 4-VSB data rate, Trellis coded to eight lev-
els and the overhead used for error correction. The threshold
error rate used for the test was 3 x 106, which corresponds to
the point where artifacts become objectionable to an average
viewer.

Both the QAM and VSB modulated signals resemble white
noise and the true level is lower than the apparent level when
displayed on a spectrum analyzer. The piiot in VSB is a dis-
crete carrier and can be measured as such. To calculate the
correction factor for the resolution bandwidth being used, the
following formulas? are used:

Powerdgtal = (Poweranalog video . 48 75 - |evel offsetdiatal)
Power™ — 10(power digital/10)

Power'®? = (Power™ * number of digital carriers)

Power™/Hz = (Power'®@/digital bandwidth in hertz)
Powerd®™Hz - (10log power™"z + 48.75)

Levelddta! = (Powerd®™Hz 4 regolution bandwidth level for 1 Hz)

Correction factors such as conversion from 50 to 75 ohms,
or analyzer errors should be added to the measurement. The
digital signal also should be measured using video averaging
on your analyzer.

Currently most of the forward plant testing of our new
fiber/coaxial architectures is being done with the digital carri-
ers simulated by a white noise source, filtered to between 550
MHz and 750 MHz. Our digital carriers will be operated at 8 dB
below the video carrier level. At these levels the distortion im-
pact to the analog video channels is less than 0.5 dB, in many
cases below the test equipment’s accuracy margin. In the re-
turn direction, | have observed 1.5 Mb/s using QPSK modula-
tion yielding better than 10-'° bit error rate in a fairly hostile en-
vironment.

As for 64-QAM, one manufacturer is claiming a 108 bit
error rate, before error correction, using a 45 Mb/s data rate.
With error correction, this same system tolerated a high level
sweep for three days, before it was discovered.

With the proper engineering practices, digitally modulated
carriers can be easily incorporated into the signal carriage for-
mats of modern cable systems, at least from the headend to
the tap. One of the challenges we still have ahead of us is the
clean up of the house drop environment. Poorly made connec-
tors and cheap splitters could degrade digital signals below
acceptable levels. Error correction and adaptive equalizers
will help compensate, but not cure, these problems. it's just
one more piece in the information superhighway puzzle. CT
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Remote fiber test systems
in CATV environments

By Daniele Knapp
Product Marketing Manager

Darryl Rakestraw
Product Marketing Manager
Photon Kinetics

ince being introduced nearly five
S years ago, remote fiber test systems

(RFTSs) have evolved to meet the
needs of a variety of telecommunications
providers. While much of the direction for
the development of RFTSs has come from
telephone companies and their associated
standards groups, these systems are
poised to offer excellent value to CATV
providers. In addition to the basic fault lo-
cating and network testing features offered
by RFTSs, several enhancements have
been developed to answer challenges
presented by the expanding CATV fiber
networks and the increasingly competitive
telecommunications environment. RFTSs
enable CATV providers to achieve their
goals of efficient field test equipment de-
ployment, centralized and accurate net-
work documentation, and competitive ser-
vice guarantees. Many companies have
taken advantage of the enhanced service
assurance provided by RFTSs to gain new
customers and service contracts.

In general terms, RFTSs provide cen-
tralized control of fiber-optic testing re-
sources. A typical RFTS consists of three
primary components: the test system con-
troller (TSC), multiple remote test units
(RTUs) and optical test access units
(OTAUSs). (See Figure 1.) The TSC is in-
stalled in the network operations center or
alarm center. It is the heart of the RFTS
and contains the cable route data base
and provides centralized control of the
RTUs, which are installed throughout the
network. Most TSCs employ simplified
menus and test reports to accommodate
the requirements of a wide variety of
users, including non-OTDR (optical time
domain reflectometer) users and OTDR
experts alike. The TSC enables users to
perform fast accurate fiber fault location
tests, detailed OTDR signature analysis
and cable route updates on any fiber in the
network without going into the field.
RFTSs can perform tests on-demand or
autonomously to meet service providers
goals for fast restoration, efficient preven-
tive maintenance and accurate network
documentation.
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Figure 1: Typical RFTS system
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Figure 2: Active fiber testing
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RTUs can be strategically deployed in
various headends to provide optimum
network testing coverage. RTUs are
rack-mounted and typically communicate
with the TSC via modem. RTUs are simi-
larto OTDRs and feature additional auto-
matic testing capabilities that require no
operator interpretation. Each RTU com-
mands one or more OTAUSs, which are
multiport switches. The OTAU enables a
single RTU to access many fibers for
testing. These RTU/OTAU pairs perform
a variety of functions, including on-de-
mand fault location tests and OTDR sig-
nature acquisitions, routine testing and
automatic fault notification. Most RTUs
respond to test requests from the central-
ized TSC and from local controliers via
dial-up modem, the overhead bit stream
or direct front panel connection. RFTSs
excel at managing various functions re-

lated to maintaining the health of the fiber
plant.

Proactive maintenance

An RFTS can operate either in on-de-
mand or automatic mode. By testing the
optical network periodically, telecommuni-
cation providers can monitor network in-
tegrity proactively to obtain better situa-
tional awareness and alleviate problems
prior to service loss. This is especially true
if a test wavelength of 1,550 nm is chosen.
At this wavelength, fiber disturbances (i.e.,
microbending) can be detected before ser-
vice is affected. A Bellcore study on caus-
es of fiber failures indicates a high percent-
age of breaks affect the entire cable.
Therefore, RFTSs usually are deployed
on one dark (no transmission) fiber per
cable, providing a more economical solu-
tion. -
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However, today, due to increasing
transmission capacity, some of these
same cables either do not have any dark
fibers available for testing or will not have
any dark fibers available in the future.
Therefore, RFTSs may have to be de-
ployed on fibers with live traffic, often re-
ferred to as active fibers. Active fiber test-
ing requires added components to the
standard RFTS configuration. These com-
ponents must be determined jointly by the
RFTS manufacturer and telecommunica-
tions company to prevent degradation to
the existing communication signal.

Design issues

Additional components needed for ac-
tive fiber testing allow multiplexing of both
wavelengths on the fiber while providing
required isolation for the system receiver
and RFTS. Typically, these components
are wavelength division multiplexers
(WDMs) and/or filters.

First the test wavelength must be deter-
mined — preferably one that is not close to
the communication wavelength in the opti-
cal spectrum. Most network receivers are
optimized for the transmitted wavelength,
but usually can detect signals across the
band of 1,200 nm to 1,600 nm. Early fiber
networks usually were designed to carry

“While much of the di-
rection for the devel-
opment of RFTSs has
come from telephone
companies and their
associated standards
groups, these sys-
tems are poised to
offer excellent value
to CATV providers.”

information at 1,310 nm, which leaves
1,650 nm as the test wavelength — a valid
choice since laser sources are readily
available and longer cable sections may
be tested by a single RFTS. If transmis-
sion takes place in the 1,550 nm window,
an alternate wavelength must be used for
testing. The test wavelength still should
use fiber's low-loss properties, so an out-
of-band wavelength can be used (i.e.,
1,600 nm+). However, irregular lasers and
special in-line components typically will in-
crease RFTS cost.

Active test components must be opti-
mized for insertion loss, while providing
necessary isolation. These are opposing

performance requirements and usually re-
quire design modifications for different net-
works deploying active fiber testing.

Test signal strength and total route dic-
tate required isolation for the network re-
ceiver. High isolation WDMs or filters are
ideal choices because of their low inser-
tion loss (<2 dB) and good isolation (>45
dB). Therefore, these devices should not
contribute any bit errors. A WDM at the
transmission point lets the transmission
and test signals merge onto the fiber net-
work without noticeable insertion loss in-
crease to either source. Finally, another
high isolation WDM is placed in series with
the first WDM test leg to isolate the RFTS
properly from the transmission source.
(See Figure 2 on page 46.)

Conclusion

In today’s competitive environment the
need for telecommunication providers to
guarantee service restoration and service
quality is driving the use of integrated
RFTSs. As the integration requirements of
these systems increase it is necessary for
telecommunication providers to work
closely with RFTS suppliers to ensure net-
work compatibility and that the quality of
the signal to the customer is not adversely
affected. CT
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Winning the fiber race
with an all-in-one OTDR

By Tim Williams
Product Marketing Engineer

Telecommunications Techniques Corp. A"'in'one OTDR VS. curre“t instruments )
h iti i I Time

e competitive race to insta Test performed Current instruments All-in-one OTDR saved ,
and maintain today's fiber-optic Set up instruments 2 minutes, 40 seconds 1 minute 63%
network is won or lost on signal Insertion loss 5 minutes, 38 seconds 15 seconds 96%
quality and the speed of technical re- | SiSEEREE, 3 miniies, A4 soconds. ' 45 Geoonds 80%
sponse. Completely testing the entire Tolals 13 minu!e.s. 18 seconds 2 minutes, 10 seconds 84%

network is the best way to ensure sig-
nal quality. Faster technical response
comes from the right tools and an im-
provement in the way fiber is tested.
Today’s high-speed networks re-
quire fiber performance that a cus-
tomer can take for granted. Syn-
chronous optical network (SONET)
systems, along with analog video
transmission, are creating the need
for more than the traditional insertion
loss and optical time domain reflec-
tometer (OTDR) trace testing. Guar-
anteeing the performance of your
fiber network now requires return loss
testing as well. Insertion loss, OTDR
trace testing and return loss will ana-
lyze the quality of your fiber and the
splices in it. But these tests also can
cost you too much and take too long
to complete — unless you have a plan
for testing efficiently. For Phil Jenk-
ins, this comes down to a simple math
equation: “Why spend five times more
money to run the same three tests?”
Jenkins is the director of network

engineering for Time Warner Commu-
nications in Memphis, TN. During re-
cent field trials in Memphis, Jenkins
managed a team that performed in-
sertion loss, return loss and OTDR
testing to verify the efficiency of using
an all-in-one OTDR. The test results
(shown in the accompanying table
above) also suggested ways to con-
trol the costs of technical support as
more cable technicians install and
maintain fiber.

Testing loss

Any fiber-optic installation com-
plies to performance criteria based on
a design loss budget. This budget es-
tablishes maximum acceptable levels
for lost light during transmission.
Each type of loss reflects the charac-
teristics of the transmission equip-
ment, the length of the fiber and the
number of splices. Based on the loss
budget, the expected level of light

must be high enough to satisfy the
minimum sensitivity of the receiver.
To verify compliance to the loss bud-
get, insertion loss testing puts a tech-
nician on both sides of the fiber and
compares the signal that is transmit-
ted to the one received.

A complete insertion loss test will
be done at both 1,310 and 1,550 nm
in both directions (See the accompa-
nying figure on the facing page.) The
loss found in each direction is then
averaged. The results are two num-
bers: the average loss at 1,310 nm
and the average loss at 1,550 nm.
Using multiple hand-held test sets in
the Time Warner Memphis trial, inser-
tion loss testing took over five and a
half minutes to set up and complete.
In contrast, the all-in-one OTDR com-
pleted insertion loss testing in less
than 15 seconds, including the setup
and averaging.

This time savings is a result of the

I:th performance IRD worth

ing space

for.

Only the DIR- 657 Satellite Receiver combines
the highest level of video performance with the most

ATELTE RECENER
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S RAMBLER

advanced features available. The DIR-657 also
offers you a clear display of functions and easy
access fo a long list of features including:

* RS-2508B Broadcast quality performance

* Selectable IF bandpass filters, 24 or 30 MHz

* Optional RS-232C interface for remote operation

» Two frequency synthesized audio subcarriers

For more information on an IRD with a sizeable
difference call DX Communications at (914) 347-4040
or write; 10 Skyline Drive, Hawthorne, NY, 10532.
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“Why spend five
times more money to
run the same three
tests?”

testing process and the design of the
instruments themselves. In the hand-
held test, the sets had to be refer-
enced at some point before the test.
Then the source was connected at
one end with a power meter at the
other and measurements were made
at both wavelengths. These numbers
had to be recorded by hand. Then the
connections were switched with the
power meter and source at opposite
sides of the fiber span. After the mea-
surements were completed, they were
averaged by hand. With an automat-
ed test, the fiber was simply connect-
ed to an OTDR at each end and the
instrument took the measurement and
calculated the averages.

OTDR trace

The OTDR trace provides a graph-
ical representation of the distance
from the access point to the end of
the span. It also can be used to locate
splice loss and connector loss and re-
flections that are not within specifica-
tions. This test averages about four
minutes for a single fiber. But a single
fiber is rarely tested in isolation, as
Jenkins noted.

“If our technicians were to com-
plete acceptance testing and docu-
mentation of 144 fibers, for example,
these four minutes would total over
seven hours of testing. That's why we

Traditional insertion loss
A Z
1,310 1.310 Measure loss from
source OPM AtoZat 1,310 nm
—— - I ——"|
1,550 1,550 Measure loss from
source 4 OPM Ato Z at 1,550 nm
1,310 1,310 Measure loss from
OPM i source ZtoAat1,310 nm
1,550 1,550 Measure loss from
OPM source Zto A at 1,550 nm

measure a technician’s efficiency in
minutes and seconds.”

Fortunately, improvements in OTDR
technology, such as automatic pa-
rameter selection (e.g., pulse width
and number of averages) and in-
creased processing speed, have led
to faster data acquisition. In the field
trials, OTDR trace testing took almost
four minutes using a mini-OTDR, and
45 seconds using the all-in-one mini
OTDR. This 80% time savings cuts
the seven-hour acceptance testing
job to approximately 75 minutes.

Return loss testing

The telecommunications industry
has established thresholds for cable,
splice and connector loss. Too much
loss on the signal will result in not
enough light getting to the receiver for
proper transmission. But if the re-

flectances in a fiber are too great, the
transmission equipment can malfunc-
tion or the receiver can receive erro-
neous data. The higher the data rate,
the more imperative it becomes to
test reflectance.

Many current OTDRs provide a cal-
culated return loss measurement. Un-
fortunately, this calculation is only an
estimate. Wherever the OTDR receiv-
er is saturated by the amount of the
light pulse, a “dead zone” is created
and proper calculation cannot be per-
formed. The OTDR’s receiver satu-
rates at high reflectances, namely at
connectors near the beginning of the
fiber and often the end. Since most
reflective problems occur at either
end of the fiber — where connectors
are used — they can be difficult to de-
tect.

An optical continuous wave reflec-
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Okay, there is one transmitter
that's more powerful.

Something new is

on the horizon in fiber

optic telecommuni-

cations. The dawning
of a new company: ATx Telecom Systems, Inc.
{an Amoco company). And with it, the launching of
the revolutionary Javelin Series, offering powerful
optical link solutions to the cable television,

telephony and wireless markets.

With Javelin |, a 1.5 um fiber optic link solution,
you can transmit SONET signals over 200 km
without repeaters.

Javelin | provides unprecedented capability in
linking islands and stitching coastlines without the
need for active undersea equipment. For CATV, you
can achieve significant cost savings through high




It also goes down
every day.

split ratios between the head-end and subscriber.
And, where other 1.5 ym transmitters have
their ups and downs, Javelin's amplifier stage,
with completely redundant pumps, can achieve
high reliability and long system lifetimes.
What's behind the breakthrough technology

of Javelin I? A high performance, externally
modulated transmitter working in tandem with

i

© 1994 ATx Tefecom Systems, Inc

the world's highest power field-deployable
optical amplifier.

To find out how easily we can integrate Javelin|
into your current system, cail ATx today at

(708) 778-2901, or fax
us at (708) 420-7393. \
And see how far the ‘ x

power can take you. TELECOM SYSTEMS, INC.
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tometer (OCWR) avoids this possibili-
ty of saturation. An OCWR is a con-
tinuous source that doesn’t use puls-
es, so it can't become saturated. With
an OCWR, the return loss measure-
ment matches the return loss of the
transmission equipment. When OCWR
capability is part of an OTDR, a tech-
nician can measure and document re-
turn loss as a simple part of routine
testing. Using a separate instrument
to test return loss took over a minute
in the Memphis trials. Using an all-in-
one instrument, the same test took 10
seconds.

Future fiber testing — now

The future of fiber can be summa-
rized in one word — fast. Faster data
rates, faster installation and faster

maintenance. Faster data rates will
require more tests. To improve the
speed of installation and mainte-
nance, service providers have to
measure efficiency against increas-
ingly higher standards.

“At Time Warner,” Jenkins notes,
“‘we’re looking at the cost of test
setup, documentation and training on
the equipment. It's all part of the mix.
We've found that all-in-one test equip-
ment helps us manage the network
that much more efficiently.”

Increasing amounts of fiber are
being installed throughout the world.
This is raising the demand for effi-
ciency in testing and maintenance
procedures. The all-in-one concept
for OTDRs provides cost and ease-of-
use benefits. More features using one

laser saves initial instrument cost. Faster
testing saves a technician time and this
lowers the cost of technical support.
Most importantly, the quality of the signal
can be guaranteed with greater certain-
ty, even as the network evolves in com-
plexity. Service providers who begin to
test at 1,550 nm (even when their net-
work currently runs at 1,310 nm) are
ready for the inevitable customer de-
mand for higher speed services.
Improving the speed and the quality
of fiber service requires the right tools
and process for insertion loss, OTDR
trace and return loss. Mini-OTDRs that
combine these tests enable cable
technicians to build efficiency into test-
ing. This will provide a crucial edge to
the competitive service race in fiber
networks. CT
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* Resistant to environmental conditions

frequency range

2" pin standard

Amphenol CATV environmental F connectors.
For a true, round crimp, weatherproof CATV
F connector, depend on Amphenol. Call today
for samples.
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Amphenol manufactures a complete line of
CATV connectors for every application.

On the
information
superhighway,
you can’t
afford a
breakdown.

Introducing the new hardline,
Non-Rotational Amphenol®
CATV Connector.

You asked, Amphenol delivered.

* True Non-Rotational installation

¢ Slim compact design

¢ Lower installation cost

e Superior performance

» Waterproof - complete weather resistance
* Immediate availability

For more information and samples of
Amphenol’s new CATV hardline, Non-
Rotational Gold Series connectors, or
to order, call 1-800-881-9913.

Amphenol Corporation

One Kennedy Avenue

Danbury, Connecticut 06810

Tel: (203) 796-2072 » Fax: (203) 796-2091

Amphenol® CATV Connectors * Times Fiber Communications, Inc. * Amphenol® Fiber Optics
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Dynamic waveform
acquisition: Measurement
with mini-OTDRS

By Ray Hoffman

[

Chief Engineer, Bend Cable Communications
Event table |

f you have to trudge u f Next
I you have ge up one o page

the Oregon Cascade Mountains Event | Distance | Distance | Event Loss Return Link

and dig through several feet of # (kft) tolerance loss tolerance | loss loss
snow to find and test a fiber-optic (k) () (dB) e e Previous
cable that is distorting a signal and 1 0142 0002 0053 0.2 NA 0152 page
downgrading customer service, 2 12171 0.002 0.047 0.02 N/A 1.485
you are not going to want to do it 3 32.78 0.002 0.061 0.02 N/A 3.598
more than you absolutely have to. 4 41.433 0.003 0.125 0.02 N/A 4.582
Fortunately for fiber installation 5 47.24 0.003 >0.749 N/A >-21.8  5.327
and maintenance personnel in
cable TV, like me, new tools and Symbolic
new technologies are now avail- table
able for exactly this purpose. They
enhance our ability to test prior to
installation as well as our ability to Storage
better identify the nature and pre-
cise location of faults and other
events on the line. Module = 1,310 SM  Measurement range =22.7 dB Ehare

IR = 1.4680 Event threshold = 0.05 dB ol

Opportunities, problems Units = English Scatter coeffficient = -80.2 dB

Some of the particular chal-

lenges we face at Bend Cable

J

Communications may be unusual.
For example, we have had the power company damage our
fiber line when it repairs faults because the two lines are
bonded together. But every cable company moving to fiber
will find distinctive local problems that, unhappily, they can
call their own.

At Bend Cable, our system covers over 500 plant miles
and 17,000 subscribers in and around Bend, OR, the largest
town in Oregon’s sparsely populated High Desert country.
Fiber is an important part of our expansion strategy and we
are already putting it to use. After successfully completing a
seven-mile fiber conversion in nearby Sisters, OR, we in-
stalled 56 miles of fiber in Bend that support 35 nodes.

Converting our coaxial trunks to fiber has reduced the
number of required amplifiers from 34 to 23 in our plant and,
by next summer, it will be down to just nine. With each re-
duction, we reduce the need to deploy personnel to adjust
amplifiers, enabling us to maintain system performance with
fewer problems and far lower maintenance costs. We are
now looking at installing three synchronous network hubs
and are talking with area schools and businesses about
tying them in directly to our fiber network.

Cable companies around the country began to join the
fiber revolution in the late 1980s, for more or less the same
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reasons we did so at Bend Cable: the ability to deliver a
clearer signal over longer distances while eliminating the
need for headends and amplifiers along the trunk. But fiber
also brings problems. Cable operators often rely on outside
contractors for installation and testing but perform restora-
tion themselives. So, expensive equipment used by contrac-
tors to put fiber systems in place may not be available to the
cable TV operators later on. That can leave local and inde-
pendent operators like us without the experienced personnel
and test equipment more often available at larger regional or
district offices. And if we want to perform installation and
testing ourselves, to reduce costs, our need for appropriate
tools and personnel is that much more acute.

Mini-OTDRs: Their time has come

New developments in optical time domain reflectometry
technology are making it easier to meet these needs for in-
stallation and maintenance. While optical time domain re-
flectometers (OTDRs) have always been useful tools for
fiber testing, they have traditionally been relatively large, ex-
pensive and arcane instruments. Many operators were not
able to afford as many of them as they might want or to train
enough personnel in their use. Now, a new generation of

COMMUNICATIONS TECHNOLOGY



Without modularity, your Mini-OTDR
Investment may be short lived.

Anritsu’s MW9070
Modular Mini-OTDR.
It answers your needs

today...and tomorrow.
Don't fall into the trap of buying
a Mini-OTDR with no future. There's
only one Modular Mini-OTDR that
won’t let new technology pass you
_ oryour
equipment
8| by—and
| that's the
MW9070.

Modularity
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- U.S.A. (800) 230-AWSC
- UK. (0582) 418853
- ltaly 06-502-26-66

- Canada (905) 890-7799
- Germany (0211) 679760
» Japan 03 3446-1111

current with OTDR advancements in
dead zone, dynamic range, etc. The
mainframe and user interface are also
a powerful platform, able to support
other measurement applications you
come up against down the road.

Maximum Modularity.
Only our MW9070 gives you the
platform for the future with field-
changeable components:
* Optical modules
* Battery modules
- NiCd (rechargeable)
- Dry Cell (alkaline)
* Visual light source— 635 nm
* Optical connectors

- Brazil (021) 286-9141
- France (1) 64-46-65-46
» Asia-Pacific 81 (3) 3440-2770
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Upgrade in the field.

Hardware reconfigurations and
software upgrades can ecasily be
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minutes, so
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valuable field |
time wusing

Anritsu’s MW9070 Mini-OTDR.
The end of obsolescence is just a
phone call away.

For detailed literature or a hands-
on demonstration, contact us at
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test instruments is available. These new instruments, espe-
cially mini-OTDRs, are easier to use, smaller, lighter and
more rugged. They have more automated functions and cost
less than standard OTDRs. At a time when re-regulation and
budget cutting are prevalent, this new class of instruments
can provide needed testing capability for installation and
maintenance, while staying within budgets.

Cable TV operators now can choose a tool that offers
both higher performance and lower cost for specific tasks.
The mini-OTDR is designed to be used for installation, main-
tenance and restoration and is easy enough (and automatic
enough) to be used by anyone to locate cable cuts. Mini-
OTDRs typically cost $8,000 to $14,000, less than half the
cost of full-featured OTDRs. The combination of sophisticat-
ed measurement capability and low-cost makes testing on a
regular, scheduled basis more feasible. This is a tremen-
dous opportunity for cable operators seeking higher levels of
system reliability and customer service.

Speed and accuracy

Before we made the move to fiber, we took a close look
at what we would be getting into, and an equally close look
at the tools and technologies available to support a fiber in-
stallation. One of the first things we discovered: Not all mini-
OTDRs are created equal. Users need speed, accuracy and
repeatability, ease of use and low price. But some OTDRs
on the market today provide simplicity and low price at the
expense of performance. For example, mini-OTDRs are
touted for being able to shoot an entire fiber length in a sin-
gle test, saving the operator a tremendous amount of time
and trouble. Some do this by leaving a dead zone large
enough to hide near-in events, or by missing several events
that may be grouped closely together.

The problem: They have sacrificed dynamic range for dis-
tance resolution. That is because their operating parameters
— including pulsewidth, distance range and averaging — re-
main constant during the acquisition process, although no
single pulsewidth can see the entire fiber length and all
events along that fiber. Longer pulses resuit in less noise
and thus greater range, but they limit the distance resolution
available. Shorter pulses provide higher resolution, but only
at shorter distances. To adequately evaluate a fiber link and
make sure that nothing is missed, the operator must take
several acquisitions at different settings to obtain good mea-
surements at short, intermediate and long distances, there-
by defeating the promised simplicity of a single push-button
device.

Accuracy, range

At Bend Cable, we have chosen the Tektronix mini-OTDR
because we think it is one of the one of the available prod-
ucts that solves this problem of dynamic range vs. distance
resolution. Its dynamic waveform acquisition improves the
speed, accuracy and repeatability of measurements, while
relieving us of the time, trouble and expense of manual anal-
ysis. For example, a fiber with 20 events might take 20 or 30
minutes for an experienced operator to measure manually.
With a dynamic waveform acquisition, the same fiber re-
quires only two minutes. Faster measurements by more
workers means that more of the fiber system can be
checked and maintained more regularly. Training time also
can be reduced.

At the heart of dynamic waveform acquisition are digital
signal processing (DSP) and proprietary algorithms that de-
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“Mini-OTDRs are easier to use,
smaller, lighter and more rugged.
They have more automated func-
tions and cost less than standard
OTDRs.”

termine when to switch pulsewidths during the test to main-
tain accuracy across the entire fiber length. The dynamic
waveform acquisition technology controls the pulsewidth,
amplifier gain, depth of averaging and distance range during
the acquisition to ensure the best measurements on the fiber
under test. The precise acquisition parameters selected by
the software will depend on the length of the fiber, the num-
ber of events found, the spacing of the events and the loss
of the fiber under test.

For example, while taking measurements near the instru-
ment, dynamic waveform acquisition automatically uses
short pulses and a small amount of averaging. As testing
progresses down the fiber, the instrument automatically
starts using longer pulsewidths and more averaging. The
test set uses only the longest pulsewidths and greatest av-
eraging for those sections of the fiber that are farthest from
the instrument.

So, using dynamic waveform acquisition, the mini-OTDR
we use can measure all events on a fiber to its highest res-
olution in a single acquisition cycle, from closely spaced
events near the test set connector out to more distant
events, greatly increasing measurement speed and operator
productivity.

Intelligent event recognition

Dynamic waveform acquisition enables us to capture
events both near-in and throughout the fiber. But are those
real events or merely echoes? And what type of events —
mechanical or fusion splices, kinks, etc. — are they? Intelli-
gent event recognition software works hand-in-glove with
dynamic waveform acquisition to provide the answers. It an-
alyzes the automatically captured waveform for us and pre-
sents the results in the form of an easily understood dis-
played event table. The accompanying diagram on page 56
shows an event table generated by our mini-OTDR for the
Bend headend location. Where dynamic waveform acquisi-
tion increases the speed of measurement, intelligent event
recognition increases its accuracy and repeatability.

To be useful, intelligent event recognition must report
events at least as accurately as an expert operator. The
event parameters that are normally measured and reported
are:

¢ Distance location and tolerance

® L oss value and tolerance

® Return loss

® Link loss

Loss per unit distance and the event’s location relative to
the other events on the fiber are reported as well. Factors af-
fecting the measurement accuracy of a single event include
data sample spacing on the distance axis, signal-to-noise
ratio (S/N) around the event and the software algorithms
used. For multiple events, the selected pulsewidth and dead
zone response are important factors.

This mini-OTDR uses patented, intelligent pattern match-
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ing algorithms to enhance distance resolution and reject
noise, ensuring that it makes accurate and repeatable
measurements. The unit displays the tolerances on dis-
tance and loss as part of the event table so that our oper-
ator can clearly see the accuracy of each measurement.

Another important aspect of intelligent event recogni-
tion is its ability to set thresholds low enough to see very
small events accurately and repeatably. How small can a
nonreflective event be before the mini-OTDR can no
longer detect and analyze it? Since noise increases with
distance, it also is important to know the range at which
the measurement can be achieved. For example, the mini-
OTDR we use has a threshold that can be set as low as
0.05 dB within its measurement range, enabling us to ac-
curately detect and measure fusion splice losses of less
than 0.1 dB. That gives us enough performance for instal-
lation and more performance than traditional OTDRs can
muster when viewing an entire trace.

Repeatability is a crucial issue for cable operators. Two
operators can measure the same fiber or a single operator
can measure the same fiber twice, and come up with dif-
ferent measurements through no fault of the test equip-
ment. They can take their measurements differently, caus-
ing differences in event readings that do not reflect any
changes or degradation in the fiber. Obviously, this is a
cause for concern.

Intelligent event recognition eliminates these operator
discrepancies, providing accurate location and measure-
ment of events. This is especially important at long
ranges, where noise on the trace interferes with the oper-
ator's assessment. The measurement algorithms in the
mini-OTDR we use are, frankly, more consistently accu-
rate than a manual operator can be on successive fiber
tests.

Intelligent event recognition software is especially chal-
lenged by three types of complications:

* Noisy traces at long range

® False events due to noise

® Closely spaced events

Noisy traces are a fact of life in fiber testing because links
are getting longer and test times need to be shorter. Low loss
event thresholds compound the problem since the magnitude
of the noise variation can easily exceed the threshold set by
the user. To ensure that a loss threshold of 0.05 dB can be
used effectively in a mini-OTDR, intelligent pattern matching
algorithms must be used.

It is important not only to locate all valid events, but also
to reject invalid ones. A mini-OTDR that locates, measures
and tabulates nonexistent events could easily waste more
time than it saves. The algorithms must be robust enough to
reject noise spikes without losing the events of interest. | like
the fact that our mini-OTDR monitors the noise around
events to determine if the event is statistically significant or
not and whether to report it.

Well-designed, intelligent event recognition software also
identifies echoes. Echoes are pulses of light that return to the
OTDR after reflecting more than once. They appear as real
events on the waveform. Echoes can be confusing to an
OTDR operator and, if they overlap real events, can affect
measurement accuracy. Echoes cannot be eliminated by
changing any of the setup parameters, such as range or
pulsewidth, but well-designed software will identify and mark
reflections that are echoes.

Putting it all together

The benefits of dynamic waveform acquisition and intelli-
gent event recognition have proven to be a tremendous help
to Bend Cable as we expand our fiber system. We have been
able to shoot reels of fiber in the yard prior to installation to
alert us to fiber damage during shipment. Shooting the same
fiber after installation enables us to see if fiber quality has
been maintained.

Our Sisters, OR, fiber site has benefited greatly from the
speed, accuracy and repeatability of the mini-OTDR. It has
enabled us to note high losses near-in that needed resplic-
ing. A mini-OTDR with a standard dead zone would have
missed these. The mini-OTDR we use also has enabled us to
identify multiple splices within 100 feet of each other, while
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still seeing to the end of the cable in a
single shoot. That has prevented us
from replacing the wrong splice or miss-
ing a splice problem entirely.

Looking at our experience overall,
these features and benefits mean we
can deploy the mini-OTDR more broad-
ly throughout the field, simplifying and
accelerating maintenance. Staffing has
become more flexible because any of
our four technicians, not just the one
trained in OTDR use, can easily use the
mini-OTDR, even the first time they pick
it up. That has enabled us to conduct
troubleshooting and repair more quickly
when needed. It also has reduced our
training costs, a large but often over-
looked cost of a maintenance program.

Taken together, these benefits con-
tribute to the mission of our company:
higher uptime at lower cost for greater
customer satisfaction. And the next
time | have to dig through a 12-foot
snowfall to reach a cable at least ['ll
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know I'm digging in the right place. CT
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Gould’s innovative
GlasSolder™ process makes a
glass-to-glass bond between
the optical fibers and a silica
substrate. This bond demon-
strates greater reliability and
stability in a variety of harsh
environments, Couplers tested to
the Bellcore TR-NWT- 001209 standard
exhibit improved performance over an epoxy
package in every test category. For more informa-
tion on the GlasSolder™ Package call a Gould sales

engineer at (800) 54-GOULD (4-6853).
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Video testing
step by step — Part 5

The new Federal Communications
Commission-required “video tests” are
less than a year away. Remember that
systems subject to the new rules are
required to pass and document the
tests by July 1, 1995. This article is
one approach to fulfilling the testing re-
quirements. Part 1 covered FCC re-
porting requirements and baseband
video basics. Part 2 focused on two
specific recommended tests — in-
channel frequency response and per-
cent modulation. Part 3 tackled signal-
to-noise ratio (S/N) and hum modula-
tion. Part 4 examined the “color tests”
— differential gain, differential phase
and chrominance-to luminance delay.
This final installment includes informa-
tion on a few additional tests that may
benefit picture quality and system trou-
bleshooting.

By Jack Webb

Product Manager, Sencore
he following information is taken
I from various reliable sources and
is believed to be accurate at the

time of printing.

Line time distortion: No FCC proof-
of-performance (POP) requirements
apply to line time distortions. Line time
distortions include those distortions
that are 1 to 64 microseconds in dura-
tion, manifesting themselves as tilt in
the reproduction of medium length
pulses in the 1 to 64 microsecond du-
ration range. The percentage of line
time distortion can be measured by
viewing the FCC composite tests sig-
nal, setting the white reference pulse to
100 IREs, and comparing the tilt of the
white reference bar to the 100 IRE ref-
erence. (See Figure 32.) Typical per-
formance for headend equipment will
be <15%. Like phase distortions, filters
and traps will increase the line time dis-
tortion of the video signal.

Luminance linearity: No FCC POP
requirements apply to luminance lin-
earity: a measurement of the distortion
of the video signal as the luminance
level increases from 0 to 100 IRE in the
waveform monitor mode. Luminance
nonlinearity typically occurs at the
higher luminance levels and manifests
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Figure 32: Line time distortion
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Figure 33: Luminance linearity
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itself as poor resolution in the brightest
portion of the picture. Measuring lumi-
nance linearity is similar to measuring
differential gain, except that a staircase
without modulation is used. The step-
to-step height is compared on each
step to identify the largest and smallest
steps as noted in Figure 33. The differ-
ence in amplitude is divided by the
largest step amplitude resulting in the
percent of nonlinearity. Modulators are
the most likely cause of luminance non-
linearity. Acceptable performance should

be <10% distortion. Measurements
should be made with the demodulator
in the synchronous mode.
Chrominance phase distortion: No
FCC POP requirements apply to
chrominance phase distortion. Chromi-
nance phase distortion results from a
phase shift in chrominance signals as
the level of the chrominance signal
changes, resulting in changes in hue
as the color saturation changes. This
is typically evident at higher chromi-
nance signal levels. Chrominance
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Vanishing Without a Trace

Fiber network testing is about clear results. Accurate trace
results gathered and saved for future reference are critical to
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phase distortion can be measured
using the modulated pedestal test sig-
nal and the CATV video signal analyz-
er in the vectorscope mode as illustrat-
ed in Figure 34. Adjust the burst posi-
tion control so that the most counter-
clockwise dot is on the horizontal
graticule and read the degrees of
phase distortion of the vector most
clockwise from the baseline. Chromi-
nance phase distortion should be <10°
in the headend.

Chrominance gain distortion: No
FCC POP requirements apply to chromi-
nance gain distortion, which results
from the nonlinear reproduction of the
amplitude of the chrominance signal,
resulting in improper color saturation in
the picture. This is typically evident at
higher chrominance signal levels.
Chrominance gain distortion can be
measured using the modulated pedestal
test signal and the CATV video signal
analyzer in the waveform monitor
mode. (See Figure 35.) Set the center
packet of chrominance burst at 40 IRE
using the vertical gain control, note the
amplitude of the other two packets, and
divide their measurement by their ex-
pected amplitude. The largest percent-
age is the chrominance gain distortion.
The first packet should be 20 IRE and
the last packet should be 80 IRE.

Chrominance-to-luminance inter-
modulation: No FCC POP requirements
apply to chrominance-to-luminance in-
termodulation. Chroma-to-luma inter-
modulation results from the nonlinear
reproduction of the amplitude of the Ilu-
minance signal as the chrominance
signal level varies. This is typically evi-
dent at higher chrominance signal lev-
els. Chroma-to-luma intermodulation
results in variations in brightness as
color saturation changes in the picture.
It can be measured using the modulat-
ed pedestal test signal and the CATV
video signal analyzer in the waveform
monitor mode as shown in Figure 36.
Turn on the luma filter to remove the
chrominance information on the modu-
lated pedestal test signal. Set the verti-
cal gain so that the luminance pedestal
is displayed at its nominal 50 IRE level.
The chroma-to-luma intermodulation is
equal to the minimum to maximum
level of the pedestal signal variations
compared to the pedestal level.

Conclusion

While only the chroma-to-luma delay,
in-channel frequency response, differ-
ential gain and phase tests are re-
quired by the FCC, many of the tests
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mentioned in this series of ar-
ticles will be helpful in trou- |  Figure 34: Chrominance phase
bleshooting or evaluating distortion

headend performance to en-

sure that quality pictures are

delivered to your customers.

| hope that this information
will aid in making the new
proof tests and be beneficial
in setting criteria for evaluat-
ing instrument requirements
to perform the new tests. Fol-
lowing these guidelines should
help make the new video
POP tests easier and more
accurate. Further information
is available from many sources.
Refer to the SCTE or NCTA

for reference materials.
References and sources of

Figure 35: chrominance gain distortion

IRE Modulated pedestal
100
80 /
60 e =
— [
40 \—ﬁ
20 ‘
0
Compare actual to expected
=20 =] pedestal levels peak-to-peak
Burst
-40 — m W
Sync
Chroma GD = Vpp -m-asured/vpp desired

Figure 36: Chrominance-to-luminance intermodulation
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Measurement units con-
version chart: IRE to mV
The following chart, showing the rela-
tionship between volt and IRE, can be
helpful when making video measure-
ments.
IRE Volt
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additional information include:

1) NCTA Recommended Practices
(second edition), NCTA, 1989.

2) “NCTA Recommended Practices
(revision of section 1),” CED, July
1993.

3) NCTA Technical Seminar Handout,
Ted Hartson (NCTA), June 1992.

4) BCT/E Certification Reference Man-
val, SCTE, April 1993.

5) EIA Standards, RS170-A, 1991.

6) Video Engineering, Andrew Inglis,
1993.

7) Electronic Communications, Hill,
1982. CT
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CT's index of articles

The following is a listing of all feature articles and columns appearing in “Communications Technology”
from January 1994 through December 1994. The index is arranged in reverse chronological order under

each topic heading.
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| Key
i Topic (arranged alphabeticalty)
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MPEG-2 on ATM, Lawrence W. Lockwood, TeleResources, October 1994, 24.
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Decisions, decisions: Purchasing ad insertion gear, James
Kelso, Cox Cable, April 1994, 18.

MPEG-1: The right choice for local CATV advertising,
Thomas Walsh, Channelmatic Inc., April 1994, 22,

Digital is coming to ad insertion!, Bob Hall, Ad Systems
Inc., April 1994, 28.

Antennas
Microwave antennas: Collinear paths and interference,
Dane Walker, Hughes Aircraft Co., June 1994, 96.

Ask A Fiber Expert

Pros of dispersion-shifted fiber, Don C. Vassal, Corning
Inc., December 1994, 116.

Applying 1,550 nm technology, Don C. Vassal, Corning
Inc., October 1994, 106.

Fundamentals of fiber, Don C. Vassal, Corning Inc.,
September 1994, 99.

Fiber attenuation: Causes, measurements, Don C. Vassal,
Corning Inc., August 1994, 112,

Ongoing system reliability, Doug Wolfe, Corning Inc., July
1994, 100.

Fiber geometry and handling, Doug Wolfe, Corning Inc.,
April 1994, 84.
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sources, Doug Wolfe, Corning Inc., March 1994, 101.

Audio

Optical storage and retrieval, Lawrence W. Lockwood, Tel-
eResources, August 1994, 20.

Troubleshooting digital audio, Jennifer Hays, Digital Cable
Radio, May 1994, 84.

Interchannel audio level variations: A progress report, Ned
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BCT/E examinations
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Relaxing in St. Louis, August 1994, 52.
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Electronic data interchange: Key to cable's spot advertising
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July 1994, 74.
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Digital compression in an analog headend, Robert Baker,
TCA Cable TV, December 1994, 92.

MPEG-2 on ATM, Lawrence W. Lockwood, TeleRe-
sources, October 1994, 24.

Methodologies for multiple conditional access technologies
in digital delivery systems, Tony Wechselberger and
George Parkanyi, TV/COM International, June 1994, 74.
MPEG-1: The right choice for local CATV advertising,
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Accuracy verification in

cdarrier-to-noise measurements

By Benny Smith
Metrology Manager
Microwave Instruments Division, Hewlett-Packard

Carrier-to-noise ratio (C/N) is one of
several measurements required by
the Federal Communications Commission
for proof-of-performance of a cable TV dis-
tribution system. C/N is defined as the dif-
ference (in dB) between the peak carrier
level and the average in-channel noise
level. (See Figure 1). C/N is an indicator of
the quality of the video signal delivered to a
cable subscriber’s receiver. A C/N of 36 dB
provides a signal that is so noisy and full of
“snow” that it is barely watchable. A C/N of
50 dB provides a near studio quality image.

The FCC requires cable TV operators to
measure C/N at least twice a year at multi-
ple points within their systems. These mea-
surements are referenced to a 75 ohm
impedance and a 4 MHz bandwidth. Cur-
rently, the minimum C/N allowed at a cable
subscriber’s receiver is 40 dB. After June
30, 1995, the minimum C/N will be 43 dB.
Cable TV system operators need an effi-
cient and accurate way of measuring C/N
to ensure that their systems comply with
the FCC regulations.

Several instruments are available for
measuring C/N, including power meters,
spectrum analyzers and specialized signal
level meters designed specifically for
CATV. These instruments differ in conve-
nience, efficiency and accuracy of mea-
surement. Of these, the power meter is the
most accurate. The spectrum analyzer,
which offers unrivaled convenience and
versatility, will be shown to have an accura-
cy in measuring C/N that rivals that of the
power meter. While the FCC regulation
does not specify the accuracy required in
measuring C/N, cable system operators
must know whether, and by how much,
their systems actually exceeds the mini-
mum.

Measuring C/N

Figure 2 shows the ideal setup for
measuring the C/N of a CATV signal. The
bandpass filter has a perfect, rectangular,
4 MHz bandwidth, as specified by the
FCC requirement. The power meter has
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an infinite dynamic range that accommo-
dates the highest carrier levels allowed in
a CATV system as well as noise levels
approaching the theoretical minimum of
kTB (-174 dBm in a 1 Hz bandwidth at
25°C). Unfortunately, real power meters
have a limited dynamic range (typically
<50 dB) and real filters do not have rect-
angular-shaped passbands or constant
bandwidth as they are tuned

Figure 1: Carmier-to-noise
ratio —T

C/IN

]

across a range of center fre-
quencies. Nevertheless, a
real world power meter/filter
combination still offers the
highest accuracy in C/N mea-
surement.

Figure 3 shows a vastly
simplified version of a spec-

Figure 2: Ideal setup for measuring C/N
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trum analyzer, which is actu-
ally a highly sensitive tuned
RF voltmeter. Spectrum ana-

Figure 3: Simpilified version of a spec-

lyzers incorporate high selec- | trum analyzer
tivity filters whose bandwidth
and shape stay constant as Filter Voltmeter

the analyzer is tuned over a
wide range of center frequen-

cies. Spectrum analyzers typi-
cally have a wide dynamic
range and are optimized for

Amplifier

Detector
>
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measuring the discrete fre-
quency components of a signal. Measur-
ing noise is difficult for a spectrum analyz-
er because:

* The analyzer itself contributes a cer-
tain amount of noise that, if too large, can
obscure the noise being measured.

*® The selectivity of the analyzer, provid-
ed by steep-skirt, high-aspect ratio filters,
under-represents the amount of noise ac-
tually present.

® The bandwidth of the analyzer's filters
is not exactly 4 MHz, as prescribed by the
FCC for C/N measurement.

® The conversion of volts, as actually
measured by the analyzer, to dB (m, mV,
etc.) as indicated by the analyzer, con-
tributes to error.

These sources of error result in correc-
tion factors that must be applied to the C/N
readings taken by the analyzer in order to
obtain accurate results over a wide range
of input levels.

Accuracy verification

By comparing the measurements of a
known C/N made by a power meter and a
spectrum analyzer and by taking the power
meter measurement as the reference stan-
dard, we can establish the accuracy of the
spectrum analyzer. Figure 4 on page 74
shows a recommended setup for making
this comparison. The remainder of this arti-
cle deals with the specifics of measuring
C/N. Hewlett-Packard equipment is used
as an example.

Equipment list

The following is an equipment list for
measuring C/N with H-P equipment: HP
8481D power sensor; HP 438A power
meter; NVU noise generator bandpass fil-
ter (tunable to channel frequency of inter-
est); HP 8656B signal generator; HP
8591C and 8591E spectrum analyzers;
matching pad, transformer and attenuator;
and three-resistor, 75 ohm power splitter.

COMMUNICATIONS TECHNOLOGY /BACK TO BASICS




FierAun For Ennanceat

HYBRIO

FLEXIBILITY FOR YOUR

SBrvIces

FIBER/COAX NETWORK

CATV N~

FIBERHUB

Distributions
Repeater Station

IPITER offers the Viberllub distribution platform for

fiber optic AM video transport. Now realize wider handwidihs,
ultra-high linearity and greater optical power than ever hefore.

The Fiberlluly svstem is designed for superior

performance, flexibility and reliability. Fiberl luly equipment

can be used in a varien of architectures. has redundant

switchover features and provides vou with excellent CNR over

--@

IPITER

Management
Software

Transeceiver

Receivers

tong distances. The FiberHub svstem’s modular approach also
dIIO\\s the user (o easily upm.ul( maintain and expand the
network into elephony data dll(l other services.

1ot Now - Whetlier vou're building a new [iber optic
neiwork or upgrading an existing one. call [PITEA 10 see how
the Fibert Tuly svsteni can proy I(l(‘ outstanding transport of AM

video and other enhanced serviees.

FIBER OPTICS

2330 Faraday Avenue

- Carlsbad, CA S2008 - Tel: 619 438-8362 - Fax: 618 438-2412

Reader Service Number 35



Uncertainties

Since C/N is a ratio measurement, most
of the usual sources of amplitude uncer-
tainty will appear in both the carrier mea-
surement and
the noise measurement, effectively can-
celing as the C/N is taken. The list of the
most significant absolute amplitude uncer-
tainty factors is shown in Table 1 (page 74)
for the power meter and the spectrum ana-
lyzer. Shown in italics are those that apply
for a ratio measurement. Note that except
for a negligible second-order term, mis-
match uncertainty cancels out of the C/N
result.

For the measurement setup shown in
Figure 4 (page 74), the C/N indicated by
the spectrum analyzer is subject to an un-
certainty because of resolution bandwidth
switching, reference level switching, digiti-
zation and the log display process. The
combination of these uncertainties for the
HP 8591C/E cable TV analyzer measure-
ment of C/N is specified as +1 dB. (See ap-
pendix for complete uncertainty analysis.)

The C/N indicated by the power meter is
subject to an uncertainty of about +0.02
dB. (See appendix.) For this comparison,
the power meter is used as a reference for
the accuracy of the spectrum analyzer.
Since the uncertainty due to the power

Table 2: C/N with power meter and average from four cnalyzers
Carrier Noise
level level C/N (dB),
(dBmV) (dBmV) corrected
Power meter +28.65 -20.25 50.3
Spectrum analyzer (manual) +28.95 -46.63 499
Spectrum analyzer (automatic) —_ — 50.0
meter is so low in this ratio measurement, References

the power meter is effectively measuring
the true C/N present. Several spectrum
analyzers were compared to the power
meter of this example to determine their
relative accuracy.

Results

C/N was measured on four analyzers
(two each of HP 8591C and 8591E) in both
manual mode, and in automated CATV
mode via the 85721A cable TV measure-
ment personality. Averaging was em-
ployed to achieve a final reading. Table 2
shows the measured result with the power
meter and the average result from the four
analyzers. The analyzers had just
emerged from the final electrical test in
manufacturing. The resulting C/N for the
four analyzer samples agree closely (within
0.4 dB) with the power meter measure-
ment.
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Avantron Technologies Inc.
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¢ Simple setup and easy to use

* Rugged weather resistant molded case
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1) “Spectrum Analysis Basics,” Applica-
tion Note 150, Hewlett-Packard, 1989.

2) “Visual Carrier-to-Noise,” Section
1.D., Recommended Practices, Second
Edition, National Cable Television Associa-
tion, October 1993.

3) Bullinger, Rex, “Wide Dynamic
Range Carrier-to-Noise Testing,” 1993
NCTA Technical Papers, page 330.

4) Cable Television Systems Measure-
ment Handbook, Hewlett-Packard Co.,
July 1993.

5) Thomas, Jeffrey L., Cable TV Proof-
of-Performance, Prentice-Hall.

Appendix

* Measurement uncertainties:

Power meter linearity/instrumentation/
digitization = +0.02 dB

Spectrum analyzer log scale display =
+0.75dB

Reference level switching = +0.5 dB

Resolution bandwidth switching = +0.25
dB

Digitization = +.01 dB

RSS combination = +1 dB (actual 0.968
dB)

» Uncertainty in the values of the correc-
tion factors:

1) Power meter

Equivalent noise power bandwidth
=-0.52 dB (Bandpass filter: center frequen-
cy = 300 MHz; Passband = 6.23 MHz) —
Uncertainty: +.01 dB (accuracy of measur-
ing the actual filter bandwidth)

3 dB bandwidth to 4 MHz bandwidth
correction = -1.92 dB — Uncertainty: +.05
dB (accuracy in measuring bandwidth with
network analyzer)

2) Spectrum analyzer

Equivalent noise power bandwidth =
+0.52 dB — Uncertainty: +0.01 dB (accu-
racy of measuring the actual filter band-
width)

30 kHz to 4 MHz correction = +21.25dB
— Uncertainty: +.04 dB (accuracy of 30
kHz resolution bandwidth)

Log/envelope detection = +2.5 dB —
Uncertainty: None (calculation)

Noise-near-noise correction = +1.5
dB (can be zero to a maximum of +7 dB)
— Uncertainty: +.05 dB (due to log
scale readout of noise-near-noise differ-
ential) BTB



MODULATOR 750 UHF

The Model 750UHF Modulator is especially designed for single channel full 60 dBmV (120 dBuV) output from
470 to 750 MHz no-compromise CATV professional service utilizing surface mount technology.

SPECIFICATIONS

PARAMETER SYSTEM M/N SYSTEM B/G SYSTEM D/K SYSTEM |
China®

VIDEO SECTION

Input: C3F Neg NTSC PAL PAL PAL

Input Impedance 75 ohms 75 ohms 75 ohms 75 ohms
unbalanced unbalanced unbalanced unbalanced

Frequency Response +0.5dB +0.5dB +0.5dB +0.5dB

Bandwidth 4.2 MHz 5.0 MHz 50MHz 5.5 MHz

Differential Gain 2% max 2% max 2% X 2% max

Differential Phase 2 degree max 2. ~ree ) 3¢9 2 degree max

Hum & Noise -60 dB A0 L -60 dB

AUDIO SECTION

Input: 50 Hz-15 KHz 0 dBm (.8V) UONAY
Impedance 600 ohms i
balanced 3
Frequency Response +1.0dB
Frequency Tolerance, £500 Hz 4.5 MHz bom
Frequency Deviation +25 KHz S
Harmonic Distortion 1% max 1% mar
Preemphasis 75us 50us .
IF SECTION
Video IF Level +37 dBmV +37 dBmV + dBn +5, 'mV
+97 dBuvV +97 dBuv +d47 dBuv -97 dbV
Audio IF Level +22 dBmV +27 dBmV +27 dBmV +27 dBmV
+82 dBuVv +87 dBuv +87 dBuV +87 dBuv
Return Loss >14 dB >14 dB >14 dB >14 dB
IF Frequency
Video Carrier 45.75 MHz 38.9 MHz 38.0 MHz 38.9 MHz
Audio Carrier 41.25 MHz 33.4 MHz 31.5 MHz 32.9 MHz
Video-Sound Spacing +4.5 MHz +5.5 MHz +6.5 MHz +6.0 MHz
Vestigial Sideband Width 0.75 MHz 0.75 MHz 0.75 MHz 1.25 MHz
RF SECTION 75 o
Output Frequency 470-750 MHz MH
Frequency Tolerance +£2 KHz z RF
Output Level +60 dBmV max M
adjustable +120 dBuv OD
Qutput Impedance 75 ohms L
unbalanced TO
Spurious Output <-60 dBc R
470-750 MHz '
@+60 dBmV/+120 dBpV
Output Level
Return Loss >14 dB
Frequency Response <2 dB

MECHANICAL AND POWER

Dimensions Standard 19" (48.26 cm) Rack Mount, 1.75" (4.44 cm) High & 14" (35.56 cm) Deep
Weight 8 Pounds (3.6 kg)
Power 115/240 VAC 50/60 Hz 30 Watts
Operating Temperature 40° Fto 110° F
A

il

cﬁ:c. BROADBAND COMMUNICATIONS

2405 S. Shiloh Rd. Garland, Texas, 75041

FAX 214-271-3654

Reader Service Number 40

214-271-3651

1-800-877-2288



Three ways to extend the life
of tower-mounted equipment

By Mike Wohrle
AML Technician, Falcon Cable TV

he headend is the single largest

contributor to customer satisfaction
in a cable TV system. But what about
secondary elements that support the
operation of the headend such as
tower-mounted equipment? The quality
of signals delivered from that headend
are directly related to how well the in-
stallation is performed and the climate
in which it must operate. It only makes
sense to give that equipment the best
possible chance of survival.

Tower downleads

The Cableguard coaxial cable prod-
uct produced by CommScope in .500,
.625 and .750 sizes, provides superior
protection from hanger clamps and ice
falling off the tower. Originally de-
signed for underground installations,
Cableguard’s jacket consists of com-
partmentalized cells for crush- and im-
pact-resistance not available in stan-
dard jacketed cables. See Figure 1.

On standard jacketed cables, any
dent in the jacket usually means dam-
age to the outer aluminum shield. With
Cableguard cables, hanger clamps
used for attaching the cable to the
tower can be securely fastened around
the cable without interfering with the
performance of the cable inside. See
Figure 2.

Winter storm icing and falling ice
chunks will damage standard jacketed
cable, but Cableguard resists this sort
of damage. This means more reliability
and longer life for the system. The
flooding compound is no problem be-
cause the bottom connector is sealed
with heat shrink tubing to prevent mi-
gration out of the cable end.

Connector booting

Another way to extend the life of
your tower work is to seal all exposed
connectors with heat shrink tubing.
This includes antenna connectors,
preamplifiers and waveguide connec-

78 JANUARY 1995

tors. Since microwave con-
nectors can get quite large in
size compared to standard
CATV connectors, Canusa’s
CFTV 2750 boot easily slides
over waveguide connectors,
like Andrew Corp.’'s 1127DC
microwave connector assem-
bly, especially when an out-
door LNA at the antenna is used.
See Figure 3. The Canusa heat
shrink tubing product line is
available from Gitbert Engi-
neering and TVC Horizon.
Coastal or other harsh en-
vironments can corrode con-
nector parts beyond the pos-
sibility of removal (see Figure
4 on page 80), but by booting
all exposed metals of the
connector and cable assem-
bly, they are preserved in a
newly installed condition.

Waveguide connector
boot installation

Take a sealant type tape
like Bishop #8065 bi-seal
tape and wrap it around the
rigid waveguide behind the
feedhorn flange to about 3/8-
inch thick buildup (so the re-
covered boot will fit snugly).
Cut a piece of the 2750 boot
about 18 inches long and
slide it over the connector.
Then complete the connector
to feedhorn attachment. Slide
the boot up firmly behind the
rear of the dish and begin
heating at the main connec-
tor body in the center area
working outwards in each di-
rection uniformly heating for
even shrinkage. See Figure 5
on page 80.

The mastic does a good
job of sealing up the gaps
and once cooled, the boot
can be easily trimmed around
the air screw for removal to
purge the dehydration sys-

Figure 1: CommScope Cablegucrd
jacket

Figure 2: Hanger clamps won't inter-
fere with Cableguard cable perfor-
mance

COMMUNICATIONS TECHNOLOGY/BACK TO BASICS




 Solutons
. Beyond
 Tomorrow

Waiting for the future? Vela Research — ad-insertion and other applications. MPEG bitstreams at SIF and CCIR-601
a subsidiary of Home Shopping Network, MPEG ENCODERS resolutions.
Inc. — has the technology solutions you Vela Research’s MPEG Encoder SYSTEMS SOLUTIONS

need. and has them today. Vela has a is capable of taking — e=—F ] Vela can also provide intelligent

i

complete family of innovative MPEG-based ~ NTSCvideo and ; = _'_ systems to help you with
compression and video server equipment compressing it to [H}g:maH{Hwmﬂmmmw ] g centralized management and
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migration path to MPEG-2 video bitstreams. The other facets of your business.

the future. T bitstrcams can then be transmitted CHECK US oUT
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“If the spring (on the
back of the reflector)
continues to load up
with ice, it will pull
sideways on the feed-
horn and permanently
damage the rigid
waveguide feed.”

tem. The shrink tubing also does an
excellent job in suppressing small air
leaks around the connector assembly.
On properly installed connectors that
are booted, air leakage of only a few
pounds a year is easily achieved.
Once the air screw is replaced, a qual-
ity brand of electrical tape can be
wrapped over the opening.

For feeds with an LNA

Tape over the power connector port
on the LNA and follow the instructions
mentioned earlier on boot installation.
Once cooled, trim the boot from
around the LNA power port and slide a
#11 shrink tubing over the power lead,
connect the power lead to the port and

REPRINTS
REPRINTS
REPRINTS
REPRINTS

Communications
Visibility
Knowledge
Information

Reprints
work for you!

For more information
call Marla Sullivan at
Communications Technology
today!

(303) 839-1565
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shrink the tubing over the
connector. The mastic will
seal the port quite satisfacto-
rily. Use electrical tape to fin-
ish sealing around the power
port. Finally, the heat shrink
tubing gives that area from
the last support clamp to the
antenna extra strength from
wind and shock.

Anti-icing microwave
antenna upgrade

Andrew Corp. now offers
an antenna feed guy wire up-
grade to prevent feedhorn
damage due to ice buildup
on the spring assembly on
the back of the dish. See Fig-
ure 6.

During certain icing condi-
tions, a large ball of ice can
form on any of the springs on
the back of the reflector. As it
grows in size, the spring will
bend, pulling the feed off
center and fading the path to
some degree. |f the spring
continues to load up with ice,
it will pull sideways on the
feedhorn and permanently
damage the rigid waveguide
feed. This means a replace-
ment cost ranging from
$1,000 to $3,000 for a new
single-polarized feedhorn.
Andrew now offers an up-
grade kit to replace all three
feed guy wires. The new
feed guy wires are designed
with the spring assembly on
the inside of the reflector
where it is more protected
when a radome is used. See
Figure 7.

To determine if your in-
stallation needs this up-
grade, answer either of the
following:

1) Did you have had to
replace a feedhorn during
winter icing?

2) Did the annual inspec-
tion of the antennas show
that the spring assemblies
behind the reflector were
not all close in length and/or
the spring had bends in it?

To order the upgrade kit,
look up the part number for
the antenna you ordered or,
if possible, the part number
of the feed system. This is

not the reflector part num-

Figure 4: Corroded connector parts

Figure 5: Waveguide connector boot
installation

Figure 6: Andrew antenna feed guy
wire upgrade

-

N
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Figure 7: Spring assembly
on inside of reflector

I _

ber such as “D8E—21" but an anten-
na number like “P10-122D" or a feed
part number like “2045433.” This tells
the company’s customer service which
antenna and feed you have. Each kit
ordered includes extensive instruc-
tions, vinyl gloves, conductive grease
and one guy wire assembly.

A team of at least three should
perform the upgrade. The feed for
most single polarized antennas can
be removed from the back of the an-
tenna, so no dish movement is re-
quired to perform the upgrade, cut-
ting downtime to a minimum,

A crew member should be posted
at each guy wire to keep tension as
the feed is removed. A string must be
tied onto the old guy wires as they
are removed, then attached to the
new guy wire for pulling into place.
Once all three new guy wires are at-
tached to the tip of the feed, tape
over the three wire ends to keep
them from falling off as the feed is re-
installed through the rear of the dish.

This is a new product Andrew has
made available to 12 and 13 GHz
users. Part #224401 covers P8-122D
and P10-122E series antennas as
well as the high-performance (HP)
versions. Call Andrew’s customer
service department at (800) 255-
1479 for more information on this
new product — special anti-icing guy |
wires,

For information on other products
mentioned in this article, call Comm-
Scope at (800) 982-1708 and Canusa
at (800) 845-6808. BTB |
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PRODELIN

Commercial
Receive Only

Antenna Systems
2.4M, 3.0M, 3.4M, 3.7M

S uality

Features

*Proven reliability for business and
educational networks

+Successfully installed for U.S. Postal
ServiceTraining Network (PSTN);
Teams Network: Oklahoma State
Network

« Precision molded, multi-segmented
reflector, allows quick and easy
installation. Individual panels are

interchangeable and field replaceable.

+Available in a variety of feed

configurations for C and Ku-Bands.

+ High performance Az/El mount or
precise declination adjusted polar
mount available—-rugged and fully
galvanized mounts.

+ Turnkey installation available

For more information call:
1-800-BFA-KITS
FAX: 717-296-8606

Other kit combinations available.
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Table 1: Test 1 summary

Parameter Measurement
Broadband channel A-3 (102-103 MHz)
Digital signal level 7 dBmV

Analog C/N 44 dB

Digital C/N 32 dB

Raw BER 3.4 x10*

Coded BER 1.4 x 107

Errored seconds 7/

Test duration 12 hours

% availability 99.99

Table 2: Test 2 summary

Parameter Measurement
Digital signal level -3 dBmV
Digital C/N 22 dB

Errored seconds 65
Test duration 51 hours
% availability 99.96

Table 3: Test 3 summary

Parameter Measurement
Cable channel 58 (96-1,102 MHz)
Digital signal level 11 dBmV

Analog C/N 41 dB

Digital C/N 32 dB

Raw BER 1.3x10*

Coded BER 0 errors

Errored seconds 0
Test duration 19.5 hours
% availability 100

channel. When the noise in the channel
increases, the noise around the con-
stellation points spread. ldeal perfor-
mance is a very small point. An eye di-
agram displays the relationship be-
tween the amplitude levels of one
phase of the carrier. As intersymbol in-
terference increases, the eyes close.
Constellation diagrams are useful in
identifying other system impairments.
Distortions, unequal phase gain, phase
noise, co-channel interference, multi-
path, etc., all have a characteristic ap-
pearance.

QAM performance data

QAM on cable has been tested con-
siderably. What follows is the result of
testing performed by General Instru-
ment in conjunction with several broad-
band operators. These results were
previously published in several NCTA
journals.2 The most important conclu-
sion that can be drawn is that QAM is
an effective, cost-efficient and proven
technique.

The accompanying tables show a
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“Cost, availability,
implementation
options, risk and
vendor support all
tend to support QAM
as the conservative
choice for system
designers.”

raw BER, a coded BER and the total er-
rored seconds. The raw BER refers to
the data prior to FEC decoding. The
coded BER rate refers to bit errors that
the FEC was unable to correct. The
total errored seconds refers to the num-
ber of seconds in which an error oc-
curred. Even though a bit error oc-
curred, it does not mean that an artifact
will appear in the digital video. The
DigiCipher Il digital video decoder con-
ceals errors by looking to previous
frames and substitutes an estimate for
the lost bits. The test setup is illustrated
in Figure 9.

The output of the 64-QAM modulator
is a double-sideband suppressed carri-
er AM signal, centered at 44 MHz, with
a 3 dB bandwidth of 4.88 MHz. The out-
put of the modulator was upconverted
to a cable channel, combined with the
system’'s analog channels and sent
over the cable plant. At the receiving
site, the RF signal is converted to IF
using a frequency agile downconverter

Figure 7: 64-0AM
constellation
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that uses a low phase noise frequency
synthesizer for its local oscillator.

The 64-QAM demodulator was
equipped with an RS-232 port that was
connected to a PC for data logging.
Both raw errors and errors after FEC
were collected. The tap values of the
64-tap adaptive equalizer in the demod-
ulator also were logged. The PC soft-
ware used for the test is structured so
that the error data and equalizer data
can be stored in separate files for off-
line printing.

Three tests were conducted with this
equipment. The first was over two fiber-
optic links plus a 23-trunk amplifier cas-
cade terminating in a bridger amp and
one tap. Table 1 gives a summary of
these test results.

The next test was conducted over a

15 7

Signal level

-10

-15

Figure 8: 64-QAM eye diagram

Symbol time
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64-QAM RF
modulator upconverter
Other
channels

Figure 9: Test equipment setup

Spectrum
analyzer

r
Constellation 64-QAM b RF
monitor demodulator downconverter
Data Frequency
logging PC synthesizer

24-trunk amp cascade, plus two taps,
plus considerable wiring to the receiv-
ing site (a hotel room). This test data
includes a loss of signal due to an in-
termittent problem in the downconvert-
er's power supply. See Table 2.

The third test was run over a cas-
cade of 41 trunk amplifiers, plus two
line extenders and 22 taps. Table 3
summarizes this test data.

Because these tests were conduct-
ed at the lower end of the cable spec-
trum, it can be assumed that the sys-
tem echoes were near worst case due
to near minimum attenuation. It is note-
worthy that the equalizer tap coeffi-
cients recorded show that nearly all
echoes were canceled by only 14 taps.
The conclusion was that most of the
system echoes were of relatively short
duration. This finding is consistent with
other testing.® The conclusion of these
tests was that QAM provides a robust
and reliable communications channel

for high-speed data transfer in CATV
systems.

QAM and VSB

VSB modulation for data transmis-
sion is obtained by passing a pulse am-
plitude modulated (PAM) signal through
a single-sideband RF modulator. Theo-
retically, the channel capacity of both
QAM and VSB are the same. Thus the
primary arguments in favor of QAM lie
in the technical implementation of the
proposed systems.

In the proposed VSB systems, a pilot
tone is used for carrier recovery. Al-
though this option is possible for QAM,
it is not used because it robs signal
power, leaving less power for the trans-
mission of data. The proposed VSB
system uses a training sequence in the
transmitted data for equalizer opera-
tion. This is an option not used in QAM
systems because it robs data band-
width. QAM systems typically use blind

equalization, which is implemented sim-
ply and provides fast data acquisition.

Because QAM is a mature technolo-
gy that has been studied for many
years, there exists a vast amount of re-
search in the public domain on it. This
increases the likelihood that the course
of development and cost reduction will
be much faster for QAM. In fact, three-
device VISI| implementations have al-
ready been demonstrated for QAM sys-
tems. Single-device solutions are antic-
ipated by the beginning of next year. A
highly integrated VSB modem has not
been demonstrated.

Cost, availability, implementation op-
tions, risk and vendor support all tend to
support QAM as the conservative
choice for system designers. For these
reasons, 64-QAM has been selected for
the European digital video broadcast
(DVB) specification. Many equipment
vendors in the United States, including
General Instrument, AST, AT&T, Broad-
com, Hewlett-Packard and Scientific-
Atlanta, have selected QAM because of
its wealth of implementation options, el-
egance and simplicity. CT
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SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATYV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
ration and meter reading, as well as a written examination on general installation practice. The program is being administered
by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual.

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

Name
Address
Phone ()

®
SETE The Society of Cable Television Engineers
L “Training, Certification, Standards”

COMMUNICATIONS TECHNOLOGY

FAX ( )

Mail to:

SCTE

669 Exton Commons, Exton, PA 19341
OR FAX TO: (610) 363-5898
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; CAD Charles Wright
' .-.- : DRAFTING (815) 698-2564
| e Rt. 116 & I-57, Central Plaza
SERVICES,INC.  Aghkum, IL 60911

¢ As-Built Mapping
» System Design
* System Walkout

¢ Base Mapping
¢ Strand Mapping
* Digitizing Services

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.” SCTE
Call for literature. Member

CATV REPAIR
800-677-5255

DESIGN
EXTENDER

THE MAPPING INNOVATORS
€st. 1982

-

~a®

A Division of GLA International
Strand Mapping
As Built Mapping
Rebuild Mapping
Fiber Optic Routing

FTF-FTSA Design

Fiber Optic Design

Lode Data - AutoCad
Lynx, Focus, CableView

MDU Surveys Microstation (DGN) Experts
Map Digitizing File Conversions DWG - DGN - DXF
System Design CAD System Sales & Training

425 Woods Mill Rd. South Ste. 300 Town & Country, Mo. 63017
Phone: 314-579-4627 or 800-875-8786 Fax : 314-579-6628

CABLE CONSTRUCTORS, INC.

EIOMPLETE TURNKEY CONSTRUCTION 1-860-338-9299

Ce

» Coaxial and Fiber

* Mapping and Design

» Member SCTE

« Splicing and Activation

* Fusion Splicing

* Aerial, Underground &
Fiber Construction

* Material Supply

* Emergency Fiber Restoration

» System Sweep

* Proof of Performance

* Turnkey Headend

» Complete Turnkey Project
Management

quality service performed on a timely basis |

(203) 953-3770
(203) 546-1055
1(800) 466-8168
Fax (203) 953-3772
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* System Audits ¢ nstalls
* Direct Sales *C.Ll
* Drop Replacements ¢ As-Builts

* M.D.V. Postwire and prewire ¢ Underground

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

LEMCO

CALL For Your CataLOG

800-233-8713

(5) Telsta T40 Placer Units In Stock From $8,000
(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(13) Digger Derricks Etc.

(130) Specialized Trucks In Stock Call For Price List:
. (215) 721-4444

o ROEENT N laigp  Fax(215) 7214350
. , 3 Opdyke Inc.
.o Truck &

- Equipment Sales
-1 3123 Bethlehem Pike
Hatfield. PA 19440
USA

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 86, Argos, IN 46501
Phone: [219) 892-5537 ¢ FAX: [219) 892-5624

SCTE SUSTAINING MEMBER

CATYV DESIGN

ASSOCIATES, INC.
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 Design ) * AutoCad Drafting
 Strand Mapping e Cad Training/Setup

* As-Built Mapping » Scanning Services
5524 Bee Caves Rd., Suite C1 ¢ Austin, Texas 78746

(512) 328 -2461 » Fax (512) 328-3009

Steve Williams
President

—
Quality Cable & Electronics Inc.

1950 N.W. 441H Street Pompano Beach, Florida 33064
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Phone: 305% 9788845 Fax: 30529788831
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Credit terms available upon approval
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1033 N Sycamore Av LOS ANGELES CA, 90038

1-40/8-out VideolAudio | IS
ndie-out VideorAudi
24n/24-00t Audio Only

Industry
Service

Since

Dakota Design
(605) 364-7363
¢ Design ¢ Drafting ¢ As-Builts
* Map Management
Dan Schieffer
Route 1 Box 33 Utica, SD 57067

RoCKY MOUNTAIN
JUMPER CABLES

1966 P.O. Box 9707 = Helena, MT. 59604

Custom Made
Jumper Assemblies
All Brands Fittings/Cable
+ F Male *RG - 59

* F Female *RG - 56
*BNC *RG- 11

*PL * Other

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

(406) 458-6563

“ALL PARTS & RETURN SHIPPING
INCLUDED ON vCiI's”

VCIil WHITE LABEL FOR SALE ... $ 249.00*

1-800-551-0096

LEE ENTERPRISE

A Division of Diamond W Investments, Inc.
623 4th STREET * P.O. BOX 590 » DESHLER, NEBRASKA 68340

DOWNSIZE VCII CHASSIS KIT ... $ 99.50
VCIl REPAIR OR EXCHANGE ... $ 80.00 TO 135.00*

VCRS UPGRADE OR EXCHANGE ... $ 379.00*
VCRS UPGRADE DOWNSIZE EXCHANGE........

e

MODULATOR REPAIR ... $ 58.50*
PROCESSOR REPAIR ... $ 58.50*
RECEIVER REPAIR ... $ 58.50*
FLAT RATE REPAIR. $68.50

$479.50*

Female Business Enterprise * Complete Cable Equipment Repair

1-800-551-0096

* Return shipping and minor parts included in price

1-800-551-0096

dB-tronics

Cable Television Equipment
Sales & Service Center

 "Introducing”

 New 450 MHz
- Equalizers

For Scientific Atlanta
Distribution Equipment

$10.50 Each!
. Prigsscood Thyu tess
CALL OR FAX US FIRST

Telephone: 803-574-0155
USA Toll Free: 800-356-2730
Fax: 803-574-0383

H

dB-tronics, Inc.
145 Tradd Street
Spartanburg, SC 29301
USA

}
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COAST CATV SUPPLY

IN STOCK
NEW & REFURBISHED
Amps, LE’s, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list

o ==
We Buy - Wanted: ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
(USA) 909-272-2360 Fax: 909-272-3032

Emergency Alert
Systems
By

Idea/onics

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units also available
(701) 786-3904
Fax: (701) 786-4294

WE BUY AND SELL
SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS
5402 Highway 95
Cocolalla, ID 83813 USA
Phone: (208) 683-2797
(208) 683-2019
Fax: (208) 683-2374

FM Microwave
Spares & Repairs
By
CommSpec

Complete "G, H, BX & X
Line” Repairs & Retunes

New Replacement Power
Supplies & Harnesses

Channel Flters & Waveguide
Branching

Used Equipment Purchased &
Sold

Field & Training Services
Available

Don Sicard
TEL: (508) 373-0657
FAX: (508) 374-0154

CommSpec

6 Tyler Park

P.O. Box 968

Haverhill, MA 01831 USA

Main Line Equipment, Inc.
National Distributor for Pathmaker
Large Stocks of Jerrold & Magnavox

330/450 Line Gear

WE BUY:

Used converters & used line gear

WE SELL:

Refurbished converters & line gear

WE REPAIR:
Converters & line gear for cable systems
AT ALL REASONABLE PRICES
1-800-444-2288 » FAX 310-715-6695

Los Angeles, California

10 Years in Equipment Repairs!

We Provide:

® Warranteed reconditioning of line,
headend and test equipment

® Precise calibration of test equipment
and meters

® Alpha manufacturer warranty repairs

® Extensive bench testing for FCC
compliance

® Accurate channel and pilot changes

® Computerized buy/sell surplus
inventory locator system

Phone: (800) 382-2723
FAX: (518) 382-8452
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TEST EQUIPMENT - @
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, % JON ESURPLUS =

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment.
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. WE BUY AND SELL QUALITY CATV EQUIPMENT
SATELLITE ANTENNAS
A LINE AMPLIFIERS, TAPS, CONNECTORS
Used Scientific Atlanta, Andrews, Vertex, RS!I and others. 7 meter and up. CONVERTERS - ALL TYPES AND MAKES

PTL Cable Services inc. USA * Phone (407) 747-3647 * Fax (407) 575-4635 HEADEND EQUIPMENT
BUY-SELL-TRADE

USA « (619) 757-3008 * Fax (619) 757-4048

BOUGHT / SOLD / SERVICED

G. L. VideoCipher IT -$299 | Standard 24 PC - $225
Mag. 5-330 Trunk - $299 SA 330 Trunk - 5199
Jerrold SJ Trunk 301 5199 N Sy1/Tex 2000 Trunk -$199 AERIAL BUCKET TRUCKS
Jerrold SJ Trunk 400 -$299 o Jerrold JLE-400 -585 Large selection geared
Magnavox SLE330 -5 85 Jerrold SJ 450 Trunk - 5435 for ATV
SA Slimline 450 Trunk -$435 T Jerrold SLE/SLR -$ 19 SITLI LT
SA 8525 w/ Remote -$ 26 O Hamiln CRX -5 12
Pioneer BC-2002/2 -$199 C Tocom 5503-A -$ 40 EQUIPMENT CO., INC.
Assorted Taps -$1.50 K C-Cor 450 LE NEW -$175 1165 Hill St. S.E.
MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST (DR 4 ' A
WE SERVICE WHAT WE SELL! SINCE /982 FUB VR AR KT . :
Fax: (404) 622-4462
A D I N A ALL TYPES OF EQUIPMENT NEEDED - FAX LIST USA BUCKET TRUCKS

SELRVICES., INC.  (610)279-8000 » 800-WT ARENA « FAX 279-5805

DON‘T GAMBLE ON THE CABLESHOPPE THE OTHER GUYS

Mandatory Upgrades YES! Sorry!

CONVERTER REPA’R .’ (meet or exceed OEM specs)
Free Pick-up and Delivery YES! Sorry!
HAVE ’T REBU'LT BY 2 week Turn Around YES! Well, we'll try
Flat Rate Billing YES! Yes! Plus parts.
(most models)

the
One Year Warranty YES! Are you kidding!!
a e 0 (on most modeils)
Refresh NVM's (SA units) YES! Do what?

inc. Refresh Braindeads YES! What's that?
(DP5 through DPBB-7)

DDESNYT YOUH CABLE SYSTEM DESERVE THE Rebuild SA 8570,90 and B.OOO'S VESE Sorry can‘t do ‘em
CABLESHOPPE DIFFERENCE! Line Equipment Repair  YES Com you ford I

CALL NOW! (518) 489-2100 Sells Rebuilt Converters YES! Sometimes

Buys Your Obsolete Equipment YES! It depends

ALBANY, N.Y. AND VISTA CA.

REPRINTS
REPRINTS

Communications ¢ Visibility
Knowledge * Information

Reprints work for you!

For more information call Marla Sullivan at Phillips Publishing today! (303) 839-1565




Fiber Optics Training

ANYWHERE . . .

Yes, Light Brigade is on the move, and will be
offering New Courses and Lacations in 1995!
Caurses are designed to enable the parficipant
10 design, install and maintain variaus types of
fiber aptic systems. Caurses indlude hands-on

Iraining and are available fram 2 to 5 days.
Courses can be tailored ta meet customer
particular needs and can be provided on-site.

Call for more information and o copy of the
1995 Schedule!

72 The
g’a' Light

& 1\ Brigade

(206) 251-1240

Fax (208) 251-1245

. - 0 Al -

ALL LEVELS OF POSITIONS FILLED NATIONWIDE
+ Technicians * Engineers « Managers « Sales
Send resume with salary requirement to address below.
Employer Inquiries Invited.

on - Communication Resources

The Communication Personnel Specialists
P.0. Box 141397 + Cincinnati, OH 45250
606-491-5410 / FAX 606-491-4340

Career Opportunities

TRAINING SPECIALIST

Scientific-Atlanta is a Fortune 500 company with annual sales of over $800M. The Atlanta-
based Broadband Communications Group (BCG) is a world leader in providing top-of-the-line
equipment to the cable, corporate television and telecommunication industries. As the “infor-
mation age” progresses, we face the opportunities and challenges of growth, new technology,
new competitors and new customers. This environment has created an opportunity for a
Training Specialist to conduct technical training classes relating to Broadband Transmission
Systems. This includes developing instructional classes for all programs and new products
and administering these classes to train employees.

A Bachelor’s degree in an applicable discipline and a minimum of 3 years related training
experience are required. Demonstrated presentation, communication and technical writing
skills coupled with developed proficiency in broadband transmission technologies are critical.

We offer a competitive salary, benefits and opportunities for growth with a proven mainstay in
the CATV industry. For confidential consideration, forward resume to: Scientific-Atlanta,
Human Resources Dept. SSTS, 4386 Park Drive, ATL 32-F, Norcross, GA 30093. We will
respond only to qualified candidates.

An Equal Opportunity Employer, M/F/D/V
SCIENTIFIC ATLANTA

WANTED
MANUFACTURERS REPS-CATV
ALL EAST COAST TERRITORIES

FOR $100M FIBER MGMT SYSTEM MFG

RALPH BAILEY, DSM 814-362-3690

poTta systems CATV Bench Technician,

CA based repair facility is looking for

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

%

an individual with over 5 years experi-

ence repairing CATV line equipment.
Knowledge of HE and Test equipment
a plus. Must be able to troubleshoot
to component level. Please send
resume and complete salary history in

Experienced personnel wanted. Immediate

openings in Southeast and Midwest. Long

*Project Managers ®Supervisors
*Foreman ®Linemen
*Splicers *Subcontractors

Weekly pay, top rates
Kennedy Cable Construction, Inc.
1-800-673-7322 ® Fax 912-557-6545

term projects for aeriat and underground work.

confidence to:

RMT Engineering, Inc.

9779 Business Park Drive, Ste |
Sacramento, CA 95827

Fax# (916) 366-3240

Viacom Cable, the leader in the cable broadcast communications industry, is
seeking a Technical Trainer for our Bay Region Systems operation. It's an
opportunity for career development, combining technical cable background with

leadership opportunities.

You'll be responsible for developing and coordinating technical training pro-
grams and materials, conducting classes and new hire orientation, and assisting
supervisors in identifying training needs through job task analysis. Operational
and skill/performance improvement recommendations, and development of per-
formance measurement and testing programs are a key aspect of the job.

To qualify, you must have demonstrated technical competence in cable-related
construction, installation and maintenance plus technical/safety policies and prac-
tices, 3-5 years field experience and math/electronics theory knowledge pre-
ferred; proven skills in employee motivation and good communication essential.

Send your resume to:
VIACOM, 1111 Anderson Drive, San Rafael, CA 94901. EOE, M/F/D/V.

MAINTENANCE TECHNICIAN

Cable TV Operator seeking a “hands on”
Maintenance Technician with customer ser-
vice, Cable and Fiber Optic knowledge.
Proven experience in pole climbing, National
Electrical Code, two years experience as a
Technician, a valid California Drivers License
and a satisfactory driving record required.
Offering competitive wage and benefit pkg.

Please send resume to:

Desert Hot Springs Cablevision, Inc.
11855 Palm Dr.
Desert Hot Springs, CA 92240
Attention: Human Resources
or call
(619) 329 6310

Pre-employment drug test is required
Equal Opportunity Employer M/F/D/V

AHOLIFHIA SSIANIS N
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CONSTRUCTION CREWS

Long-term and immediate work.

All phases: coax and fiber, serial,

underground, splicing, activation.
Weekly pay, good rates, steady work.

G
i]D Contact:

Ron Jones/Virginia Beach, VA

Stan Skinner/Jacksonville, FL
Howard Clark/Jacksonville, FL

Tom Raper/Atlanta, GA

Joel Williams/North GA, Tennessee
David Halsell/Corp Office, Atianta, GA

Ridge Telecom

127 N. Woodland Dr.
Conway, AR 72032

(804) 671-2025 501-327-8320

(904) 733-7881
(904) 733-7881
(404) 498-9870
(706) 861-0833
(404) 498-9870

Jack Trower
CATV Design, Consulting & Engineering

CABLE TV

CATV and telephone supervisors,
lineman, splicers, sweep techs
needed in Southern CA. Year
round work, top pay, hourly or

piece work and travel reimburse-

ments. Call Danni at 800-598-5250
or fax 619-584-8498.

CONSTRUCTION

CATV and telephone supervisors,
lineman, sweep techs, splicers
needed in Southern CA. Year

round work, top pay, hourly or piece
work and travel reimbursements.
Call Danni at 800-598-5250
or fax 619-584-8498.

WE NEeeo Your CATV Experience Ix THE MiowesT
ARreA, OperaTING OuT OF Our NeBraska OFFicE

CATV Technician / Project Coordinator
* CLI* Sweep * Proof of Performance * Asbuilting *

* Design » Design Draft (CAD) * Splicing *
* 24-hour Testing * Installation (drops) *
PARAMOUNT DEsiGNs INC.

1439 N. 1st STReET. PHOENIX, ARIZONA 85004
voice 1-800-894-5601, Fax 602-254-9309

SCTE
Sustaining
Member

eter

roehlich & Co.
executive search

P.0. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Positions Available
Nationwide.

Call or Write. Fees Paid.

LINE TECHNICIAN
FOR JAPAN

Responsibie for corrective maintenance of
Scientific Atlanta 550 MBZ cable system,
system leakage and system sweep.
Some headend duties. Must use hand
and power tools, also some ladder use.

Knowedge of Voit Ohm Meter, Field
Strength Meter and Spectrum Analyzer.
Minimum 2 years experience required.

Willing to live in Japan for one year
minimum.

Send Resume and Salary History to:
International Cable, inc.
P.O. Box 859

Miami, FL 33197-0859
Attn: Mike Jackson or Charles H.

Or fax to: 1 (305) 232-9208

LEAD TECHNICIAN

Immediate opening for qualified Lead
Tech in rural Pasco County, Florida,
serving 17,000 subscribers.
Responsibilities include supervising 8
technicians and servicing 600 miles of
cable plant. Benefit package includes
company paid employee dental/health
care and optional 50% dependent
care coverage. HS diploma or GED,
satisfactory driving record and drug
test required. Handicapped individu-
als, minorities, and females are
encouraged to apply.

Please mail or fax resumes to:
Personnel Director, P.O. Box 1807,
Zephyrhills FL 33539 FAX 1-813-782-
3779. A Drug Free/EEOC Employer.

DIRECTOR OF ENGINEERING FOR THE LENFEST GROUP

We need a Director of Engineering to lead our redesign, upgrade, and construction of
contiguous cable systems serving over 700,000 subscribers in the suburban
Philadelphia area, Wilmington and New Castle County, Deleware, and Lancaster County

and adjoining New Jersey areas.

This system will be designed to anticipate the supply of information, data and telephone
services, and interactive video as well as conventional cable television service for both

residential and business applicatons.

You will need the ability to evaluate and implement new technologies and people skills.

The Director of Engineering will report to the CEO and be responsible for construction of
the new system and for the direction and training of the technical staff.

Compensation commensutrate with experience and qualifications.

Please send resume with cover letter in confidence to:
Gerry Lenfest
President and CEO
The Lenfest Grooup
202 Shoemaker Road
Pottstown, Pennslyvania 19464

THE

(a ii !o!

COMPLETE STAFFING
FOR CATV
CABLE OPERATIONS
AND MANUFACTURERS

Management
Marketing ¢ Engineering

JiIM CAHOON

Cable Operations and Engineering
Since 1966

7100 East Belleview, #102
Englewood, CO 80111-1634

Ph: (303) 779-8890
Fx: (303) 779-8139
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COMMUNICATIONS

TECHNOLOGY

January 1995 GA1

Mail or Fax today
to 413-637-4343

The information at right must be completed to
process your request.
[ Yes, | wish to receive/continue to receive Communications Technology. (I No

Name

Title

Company

Address

City

State

Zip

Phone

Fax

Signature

Date

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

Circle Numbers for Free Information
1 27 83 79 105 131 157 183 209 235 261 287
2 28 54 80 106 132 158 184 210 236 262 288
3 29 5 81 107 133 159 185 211 237 263 289
4 30 56 82 108 134 160 186 212 238 264 290
5 31 5 83 109 135 161 187 213 239 265 291
6 32 58 84 110 136 162 186 214 240 266 292
7 33 59 8 111 137 163 189 125 241 267 293
8 34 60 86 112 138 164 190 216 242 268 294
9 35 61 87 113 139 165 191 217 243 269 295
10 3 62 8 114 140 166 192 218 244 270 296
1 37 63 89 115 141 167 193 219 245 2n 927
12 38 64 90 116 142 168 194 220 246 272 298
13039 65 91 117 143 169 195 221 247 273 299
14 40 66 92 118 14 170 196 222 248 274 300
15 41 67 93 119 145 171 197 223 249 275 301
16 42 68 94 120 146 172 198 224 250 276 302
17 43 69 95 121 147 173 199 225 251 2717 303
18 44 70 9 122 148 174 200 226 252 278 304
19 45 71 97 123 149 175 201 227 253 2719 305
20 46 72 98 124 150 176 202 228 254 280 306
21 47 73 99 125 151 177 203 229 255 281 307
22 48 74 100 126 152 178 204 230 256 282 308
23 49 75 101 127 153 179 205 231 257 283 309
24 S0 76 102 128 154 180 206 232 258 284 310
25 51 77 103 129 155 181 207 233 259 285 3N
26 52 78 104 130 156 182 208 234 260 286 312
COMMUNICATIONS

A. Are you a member of the
SCTE {Society of Cable

32. ___ CATV Passive Equipment
including Coaxial Cable

Television Engineers)? 33. __ Cable Tools
01. __yes 34. __ CAD Software, Mapp‘ng
0. __no 35. __ Commercial
Character Generalor
B. Please check the cate- 36. ___ Compression/Digital Equip.
gory that best describes | 37. __ Computer Equipment
your firm’s primary 38. Connectors/Spitters
business {check only 1): | 30. __ Fleat Management
Cable TV Systems Operations 40. __ Headend Equipment
Cable TV Syst. | 41. __ Interactive Software
04 MSO(MoormmCabb 42. __ Lightning Protection
TV Systems) 43. __ Vauks/Pedestals
05. ___Cable TV Contractor 44. ___ MMDS Transmission Equipment
06 ___Cable TV Network 45. ___ Microwave Equipment
___SMATV or DBS Operator 46. __ Receivers and Modulators
._MDs STV or LPTV Operator 47. ___ Safety Equipment
08. _ Mlcrowave o Tslephone Comp. :8 _$ Satel(e Equpmerl
10. 9.
_ Cable v Corwonem Security Equipment/
Manutacturer Converters/Remotes
2. ___Cable TV Investor 50. ___ Telephone/PCS Equipment
13. __ Financial Institution, Broker, 51. __ Power Suppls. (Batteries, elc.)
Consuttant 52. ___ Video Servers

4. __ Law Firm or Gowt. Agency

15. __ Program Producer or Distributor
16. __ Advertising Agency

17. __ Educational TV Station, School,

or Library
18. __ Other (please specify)____

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

19. __ Corporate Management

20. ___Management

___ Programming
Technlcd/Eng!m.dng
Vice President
___ Director
T

—_ Engineer

__ Technician

lnstaller

2.
2,
2.
2.
2.
2.
___SalesMarketing

___Other (please specify)____

28,
29

E. What is your annual cable
equipment expenditure?

___ up o $50,000
___$50,001 to $100,000
___$100,001 to $250,000
___ over $250,000

EHRE

What is your annual
fiber-optic equipment
diture?

D. In the next 12 months,
what cable equipment
do you liighn to buy?
s

31. ___ Antennas

66. ___ up to $50,000

67. __ $50,001 to $100,000
68. ___ $100,001 to $250,000
6!

___over $250,000

Return this card for Free Information ¢ Free Subscription

H. In the next 12 months,
what cable test &
measurement equipment
do you plan to buy?

Audio Test Equipment

Cable Fauk Locators

Fiber OpQE;Toa Equipment

70.
7
72
3
74
75. Power Meters
76 &
77
78
79,

80. __TDRs

81. __ Video Test Equipment

I. What is your annual cable
test & measurement
oqulpmom expenditure?

82. 10 $50,000

83. SSO 001 to $100,000

84. __ $100,001 10 $250,000

85. __ over $250,000

J. In the next 12 months,
what cable services do

you plan to buy?
86 ng&okuago Seivices
7. __ Contracting Se
(Con stm:lmhmlam)
88.

___Repair Services
89. Teehnml Services/ Eng. Design
90. ___ Training Services

K. What is your annual cable
services expenditure?

91. ___ up o $50,000

92. ___ $50,001 to $100,000

93. ___ $100,001 to $250,000

94. ___ over $250,000

L. Do you plan to rebuild/
upgrade your system in:

95. __ 1year

96. ___more than 2 years

M. How many miles of plant
are you upgrading/
rebuilding?

7. ___upio10 miles
__ 1130 miles
99. ___ 31 miles or more

Return this card for Free Information ¢ Free Subscrlptlon

TECHNOLOGY

January 1995 GA2

Mail or Fax today
to 413-637-4343

The information at right must be completed to
process your request.
[ Yes, | wish to receive/continue to receive Communications Technology. (J No

Name .
Title
Company__ -
Address
City State Zp
Phone Fax _
Signature __Date
(Signature and date required by U.S. Postal Service)
Circle Numbers for Free Information
1 27 §3 79 105 131 157 183 209 235 261 287
2 28 54 80 106 132 158 184 210 236 262 268
3 29 55 81 107 133 159 185 211 237 263 289
4 30 5 82 108 134 160 186 212 236 264 290
5 31 57 83 109 135 161 187 213 239 265 291
6 32 58 B84 10 136 162 188 214 240 266 292
7 33 59 8 111 137 163 189 125 241 267 293
8 34 60 86 12 138 164 190 216 242 268 294
9 35 61 87 N3 139 165 191 217 243 269 295
10 36 62 86 14 140 166 192 218 244 270 296
1M 37 6 8 N5 141 167 193 219 245 211 927
12 38 64 90 16 142 168 194 220 246 272 298
1339 65 91 17 143 169 195 221 247 273 299
14 40 66 92 118 144 170 196 222 248 274 300
15 41 67 93 M9 145 (71 197 223 249 215 301
16 42 68 94 120 146 172 198 224 250 276 302
17 43 69 95 121 147 173 199 225 251 277 303
18 4 70 9% 122 148 174 200 226 252 278 304
9 45 71 97 123 149 {75 201 227 253 . 2719 305
200 46 72 98 124 150 176 202 228 254 280 306
20 47 73 99 125 151 177 203 229 255 281 307
2 48 74 100 126 152 178 204 230 256 282 308
23 49 75 100 127 153 179 205 231 257 283 309
24 S0 76 102 128 154 180 206 232 258 284 310
25 51 77 103 129 155 181 207 233 259 285 311
26 52 78 104 130 156 182 208 234 260 286 312

A. Are you a member of the

32. ___ CATV Passive Equipment includ-

SCTE (Society of Cable ing Coaxial Cable
Television Engineers)? 33, ___Cable Tools
01. __yes 34. __ CAD Software, Mapping
02. __no 35. ___ Commercial Insertion/
" Character Generator
B. Please check the cate- 36. ___ Compression/Digial Equip.
gory that best describes | 37. ___ Computer Equy
your firm’s primary 38. ___ Connectors/Spittters
business {check only 1): | 39. ___ Mana
Cable TV Systems lons 40 Headend Equipment
Cable TVSyst. | 41. ___ Interactive Software
04, MSO (two or more Cable 42. ___Lightning Protection
TV Systems) 43 Vaulks/Pedestals
05. ___ Cable TV Contractor 44, __ MMDS Transmission Equipment
06. ___ Cable TV Program Network 45. __ Microwave Equipment
07. __ SMATV or DBS Operator 46. ___ Receivers and Modulators
08. __ MDS, STV orLPTV Operalor | 47. __ Safety Equipment
09. ___ Microwave or Telephone Comp. | 48. ___ Satefiite Equipment
10. ial TV Broadk 49. ___ Subscriber/Adch k
11. __ Cable TV Component Security Equipment/
Manufacturer Converters/Remotes
12. ___ Cable TV Investor 50. ___Tel

13. __ Financial Institution, Broker,
Consublant

14. ____Law Firm or Govt. Agency

15. ___ Program Producer or Distributor

16. ___ Advertising Agency

17. Educational TV Station, School,
" or Library

18. Other (pleass specity)

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

19. __Corporate Management

20.

21. ___ Programming
TechnicalEngineering
2. Vice President
23. ___ Director
24. ___ Manager
25.___ Engineer
26. ___ Technician
27. ___ Installer

g. ___ Sales/Marketing

— Other (please specity)___

lephone/PCS Equipment
51. __ Power Suppis. {Batteries, efc.)
§2. ___ Video Servers

E. What is your annual cable
equipment expenditure?

53. __ up 10 $50,000

54. ___ $50,001 to $100,000

55. ___ $100,001 to $250,000

56. ___ over $250,000

F. In the next 12 months,
what fiber-optic equip-
ment do you plan to buy?

57. ___ Fiber-Optic Amplifiers

58. ___ Fiber-Optic Connectors
§9. ___ Fiber-Optic Couplers/Spiitters
60. ___ Fiber-Optic Spiicers
61. ___ Fiber-Optic Transmitter/Receiver
62. __ Fiber-Optic Patchcords/ Pigtails
63. __ Fiber-Optic

. ___Fiber-Optic Cable

64
65. ___ Fiber-Optic Closures & Cabinets
G

. What is your annual
fiber-optic equipment
penditures?

D. In the next 12 months,
what cable equipment
do you plan to buy?

30. __ Amplifiers

31. __ Antennas

___up to $50,000
___$50,001 to $100,000
___$100,001 to $250,000
9. ___ over $250,000

2828

H. In the next 12 months,
what cable test &_

do you plan to buy?
___ Audio Test Equipment
—__ Cable Faul Locators
___Fiber Opu:s Test Equmnm

saa#aa;aads
°
:
=
%

81. __ Video Test Equipment

I. What is your annual cable
test & measurement
equipment expenditure?

82. up to $50,000

83. 550 001 1o $100,000

84. __ $100,001 to $250,000

85. ___over $250,000

J. In the next 12 months,
what cable services do
you plan to buy?

86. ___ Consulting/Brokerage Services

87. ___ Contracting Services

{Construction/Instaliation)

88. ___ Repair Services
. ___Technical Services/ Eng. Design

90. ___ Training Services

K. What is your annual cable
services expenditure?

91. ___ up 10 $50,000

92. __ $50,001 to $100,000

83. ___ $100,001 to $250,000

94. __ over $250,000

L. Do you plan to rebuild/
upgrade your system in:
1

. __1year
96. ___more than 2 years
M. How many miles of plant
are you upgrading/

rebuilding?
97 up to10 miles
98 11-30 miles

99. 31 miles or more
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PRODUCT NEWS g

Talk set

Noyes Fiber Systems unveiied the lat-
est addition to its line of fiber-optic test
equipment and services: the Model FTS 3
fiber-optic test set, a complete voice com-
munications set and stabilized light source
in one package.

Primarily used over spare fibers, the
unit enables quick connections and simple
operation. Features include single fiber full
duplex (no “push to talk” necessary), 40
dB range on single-mode fiber, confer-
ence call function, 2 kHz tone for fiber
identification and stabilized output for loss
testing. The unit is housed in a rugged
package with weather resistant mem-
brane switches and is battery operated.
Reader service #206

Test kit

RF Industries introduced the RFA-
4017-0 cable testing kit, designed for the
bench and field technician for quick and
easy testing of cables with female mini-
UHF, TNC or UHF and male and/or fe-
male BNC, N or SMA terminations.

The important center piece of the kit is
the RFA-4017-01 coaxial cable tester.
Powered by a 9 V battery, this tester is
lightweight, small and portable. The LED
panel indicates pass or fail. If the result is
fail, the panel saves valuable diagnostic
time by indicating whether the failure is
due to a short, open conductor or open
shield.

Free cables can be tested by attaching
each end of the cable assembly to the unit.
Installed cables can be tested easily by
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using two coaxial cable testers. To do this,
disconnect the cable from all equipment
and attach the remote end to the right jack
of one tester. Attach the local cable end to
the left jack of the second tester. The cable
status will be displayed on the LED panel
of the local tester.

In addition to the coax cable tester with
BNC female termination, contained in the
foam-lined zipper case are 16 adapters,
two of each of the following: BNC male to
BNC male; BNC male to UHF female;
BNC male to N female; BNC male to N
male; BNC male to SMA male; BNC male
to SMA female; BNC male to TNC female;
and BNC male to mini-UHF female.
Reader service #208

Oscilloscope

Leader Instruments Corp. announced
the Model 8104 oscilloscope featuring 100
MHz bandwidth and three-channel opera-
tion. The unit features cursor measure-
ments of voltage, time, frequency and
phase, and displays on-screen notices of
sensitivity, time base and delay time set-
tings.

Calibrated delayed sweep with alter-
nate sweep is offered so that the main and
delayed traces can be viewed simultane-
ously. Six traces are displayed in the ALT
sweep mode when the three channels are
active. However, the SUM (or difference
with Ch. 2 inverted) of Ch. 1 and 2 also can
be displayed together with Ch. 1-3, mak-
ing an eight-trace display possible. The
main time base ranges from 50 ns/div to
0.5 s/div in 22 steps, and use of the x10
magnifier put the fastest sweep speed at 5
ns/div. A single-sweep mode is provided
to catch one-time events.

Trigger facilities include a time-saving
automatic source selection coordinated
with V-mode operations. (If only one chan-
nel is active, it becomes the trigger source.
Ch. 1 is automatically the trigger source in
dual-channel operations.) However, man-
ual override allows the source to be select-
ed from any of the three channels plus the
power line. Trigger modes include auto,
normal and fixed. In the latter, the trigger
point is maintained within the p-p signal
excursion to hold sweep stability despite
large swings in signal amplitude.

Ch. 1/Ch. 2 vertical sensitivity ranges
from 1 mV/div to 5 V/div in 12 steps. Band-
width is restricted to 20 MHz in the 1 and 2
mV/div settings. Identical signal delay is
provided in all three channels to vies trigger

transitions. X-Y operation is provided, and
rear panel Ch. 1 output permits the scope
to act as a high-gain preamp to drive other
equipment such as frequency counters.
Reader service #207

Power meter

EXFQO’s new FOT-70 fiber-optic power
meter combines two separate channels in
one instrument. The two fully independent
channels can be operated separately to
obtain two simultaneous readings, at two
separate wavelengths. They also can be
paired to provide a third direct reading of
the power difference between the two
channels. In the difference mode, this
dual-channel unit is well-suited for moni-
toring, R&D, manufacturing, wavelength
division multiplexing (WDM) and security
environments.

Readings can be taken in absolute or
relative (referenced) mode. The unique
difference mode enables many advanced
applications such as: monitoring of power
variations caused by a device under test,
hooked up to one channel, compared to a
known reference connected to the other
one in environmental testing; simultane-
ous monitoring of optical power at two dif-
ferent wavelengths in WDM applications;
and quality control of splitting ratio in cou-
pler manufacturing, etc.

Because of its alarm feature, the unit
can be used in any testing situation where
a loss of power requires an immediate
and specific response. Alarm thresholds
can be defined for each channel. When
power levels fall below the set threshold,
the unit generates a code that can be in-
terpreted by a computer through the RS-
232 interface. A coaxial SMA connector,
over which individual alarms pulses also
are generated, provides even more flexi-
bility for developing appropriate circuitry
for response control. Insidious, gradual
and unexplained power drops will no
longer go unnoticed. Typical applications
for this feature include warning against
fiber degradation and detection of tap-
ping.

A flexible storage feature permits the
manual logging of readings or the auto-
matic acquisition of data in one of three
distinct banks of 512 permanent memory
registers. When ready for analysis or print-
out, results can be downloaded to a per-
sonal computer and viewed with the help
of the supplied application software.
Reader service #205
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Linking You
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Business

Information, Inc.

World Of Cable!

COMMUNICATIONS
TECHNOLOGY

The official trade journal of the
Society of Cable Television
Engineers

Every month, CT keeps 21,000
cable engineers up to date with
the emerging technologies of
this dynamic industry, covering
coaxial and fiber-optic
construction techniques,
preventive maintenance, product
and industry news, and more.

COMMUNICATIONS TECHNOLOGY
PRODUCT NEWS
CT Product News is a
tabloid-size magazine solely
dedicated to introducing
new products for the
converging CATV, telco,
broadcast, PCS, wireless
and interactive industries.
CT Product News keeps its
over 30,000 readers up to
date with the emerging
technologies that are driving
these evolving marketplaces.

CableFAX oo

Call Today For More Information!
Subscriptions 1-800-777-5006 Advertising: 1-800-325-0156
1201 Seven Locks Road Suite 300 Potomac, MD 20854 301-340-1520 301-340-0542

INTERNATIONAL
CABLE
Covering the global business of
multichannel delivery systems

International Cable magazine provides
leading-edge perspective in such areas
as operations, technological advances,
programming, finance and marketing.
Published monthly, /C focuses on the
business of multichannel delivery
systems...nation by nation.

CableFAX

The first, most famous and informative
daily fax service committed to the
American cable TV industry.
CableFAX includes Early Warnings:
Hot Industry Topics, “BellWatch”
telco news-bites, Daily Stock Watch
Chart, plus Paul Maxwell’s weekly
column.



The following is a listing of some of the
videotapes currently available by mail
order through the Society of Cable Tele-
vision Engineers. The prices listed are
for SCTE members only. Nonmembers
must add 20% when ordering.

« Basic Electronic Fundamentals in the
Analysis of Cable System Powering —
The National Cable Television Institute’s
Ray Rendoff discusses the fundamental
characteristics of AC and DC voltage,
AC standby power supplies, coaxial
cable and various amplifier configura-
tions that establish overall system pow-
ering requirements. Mathematical calcu-
lations using Ohm’s law are performed
on a sample system powering configura-
tion. Typical powering problems and
corresponding troubleshooting tech-
niques conclude this technician level
program on system powering analysis.
(1 hr.) Order #T-1030, $35.

& Category IV Review Course: Distribu-
tion Systems — Category IV Curriculum
Committee member Bill Grant presents
a five-hour review course on the basics

of distribution systems in preparation for
technician level certification exams. (5
hrs.) Order #T-1033, $95. (Reference
for BCT/E Category 1V)

& Category Il Review Course: Video
and Audio Signals and Systems — Cat-
egory Il Curriculum Committee Chair-
man Paul Beeman presents an in-depth
look into this BCT/E category. Informa-
tion concerning both technician and en-
gineering level certification exams is
presented in this tape. (4 hrs.) Order #T-
1034, $95. (Reference for BCT/E Cate-

gory 1)

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

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges within
the continental U.S. only. Orders to
Canada or Mexico: Please add $5 (U.S.)
for each videotape or book. Orders to

Europe, Africa, Asia or South America:
SCTE will invoice the recipient for addi-
tional air or surface shipping charges
(please specify).“Rush” orders: a $15
surcharge will be collected on all such
orders. The surcharge and air shipping
cost can be charged to a Visa or Master-
Card.

To order: All orders must be prepaid.
Shipping and handling costs are includ-
ed in the continental U.S. All prices are
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE
member prices, a valid SCTE identifica-
tion number is required, or a complete
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment will
be returned. Send orders to: SCTE, 669
Exton Commons, Exton, PA 19341 or
fax with credit card information to (610)
363-5898.

Listings of other publications and video-
tapes available from the SCTE are in-
cluded in the March 1994 issue of the
Society newsletter, “Interval.”

Tools for Today and Tomorrow

Ripley Company, Cablematic Division
46 Nooks Hill Rd., Cromwell, CT USA 06416 = Tel 203-635:2200 * Fax 203-635-3631

Make safe, accurate connector assemblies every fime knowing
that your Ripley Cablematic tool is designed and built to help
you do quality work. There's a durable Ripley Cablematic tool
for evary rype of CATYV and telecommunications cable. If we

don't have the tool you need we'll
design and make it.
Talk to us about your
needs. Call, write
or fax for a free
“*  Ripley catalog.

CABLE PREPARATION T00LS JB

The Cadle Tl Innotsttors
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' Our ad agency said,

"too much text". But this is really important stuff!

The new Model 1205 is the ultimate TDR ...
GUARANTEED! With new features and sim-
plified "no menu" operation, the Model
1205 Time Domain Reflectometer, Cable
Fault Locator is fast becoming the new
standard in waveform TDRs. Take alook
at just two of the exclusive Riser-Bond
Instruments' features.

SUPER-STORE WAVEFORM
DATA STORAGE
SUPER-STORE provides storage of the entire
cable under test. Both on-screen and off-screen
waveform information is stored. You can move
the cursors, change the VOP, and increase the
gain of the stored waveform as though you
were still at the cable site. You can even cor-
rect errors! SUPER-STORE provides up to
1500 times more storage information than
any other competitive TDR. It is like com-
paring a snapshot to-a full screen-movie! -

WAVE-VIEW PC SOFTWARE

Unlike any other TDR, Model-1205-

comes complete with WAVE-VIEW

software, turning your PC into a vir-

~tual TDR. - Alhnstrument.k,eys.aad.sei.a_

‘ tmgs ares’no&wn on-screen -
I

AND MORE... |
Model 1205 also features exclusuve independent cur-
sorskfor measuring between any two points, AUTO-.
EARCH which automatically places the cursors, multi-

c ion noise filtering, and automatic fault severity °
glcdlation. Knothhe facts before you buy your
2xt TDR.

9-686-ToRs | Riser Bond .
ax; 402-466-0967 g LSTHRUMENTS —’

Service Number 103 ‘
4



CALENDAR

January

4-6: Society of Cable Televi-
sion Engineers Emerging
Technologies conference,
Stouffer Ortando Resort, Orlan-
do, FL. Contact SCTE national
headquarters, (610) 363-6888.
9-12: Siecor training course,
fiber-optic installation and splic-
ing, maintenance and restora-
tion for CATV applications,
Hickory, NC. Contact (800)
743-2671, ext. 5539 or 5560.
10: SCTE Cascade Range
Chapter seminar. Contact
Cynthia Stokes, (503) 230-
2099.

10: SCTE Central Indiana
Chapter testing session,
BCT/E and Installer exams to
be administered, Connersville,
IN. Contact Gordie McMillen,
(317) 353-2225.

10: Scientific-Atlanta training
course, fundamentals of the
hybrid fiber/coax network, San

AT
Francisco. Contact Bill Brobst,
(404) 903-6306.

10: SCTE Penn-Ohio Chapter
testing session, Installer exams
to be administered, Pittsburgh.
Contact Marianne McClain,
(412) 531-5710.

10: SCTE Pocono Mountain
Chapter seminar, safety, Holi-
day Inn, Hazleton, PA. Contact
Anthony Brophy, (717) 462-
1911.

10-12: SCTE Wheat State
Chapter testing session,
BCT/E exams to be adminis-
tered, Wichita, KS. Contact Jim
Fronk, (316) 792-2574.

11: SCTE South Jersey
Chapter seminar, fiber man-
agement, splicing and restora-
tion, distribution systems, de-
sign and optic network solu-
tions, Ramada Inn, Vineland,
NJ. Contact Mike Pieson, (609)
967-3011.

11-12: Scientific-Atlanta train-

Planning ahead

Feb. 22-24: Texas Cable
Show, San Antonio, TX.
Contact (512) 474-2082.
Mar. 20-21: Ohio Cable
Television Association
convention, Columbus,
OH. Contact (614) 461-
4014.

May 7-10: The National
Show, Dallas. Contact
(202) 775-3669.

June 14-17: Society of
Cable Television Engi-
neers Cable-Tec Expo,
Las Vegas, NV. Contact
(317) 845-8100.

ing course, hybrid fiber/coax
field test and measurement,
San Francisco. Contact Bill
Brobst, (404) 903-6306.

11-13: The Light Brigade fiber
optics training course, working
with single-mode fiber, Kent,

WA. Contact Valerie Johnsen,
(206) 251-1240.

12: SCTE Gateway Chapter
seminar, video test measure-
ments, Overland Community
Center, St. Louis. Contact
Duane Johnson, (314) 272-
2020.

12: SCTE Lake Michigan
Chapter testing session,
BCT/E and Installer exams to
be administered, Morley, MI.
Contact Brad Baumann, (313)
243-9426.

12: SCTE Mid-South Chapter
testing session, BCT/E exams
to be administered, Memphis
Cablevision office, Memphis,
TN. Contact Keith Bell, (901)
365-1770, ext. 4108.

14: SCTE Cascade Range
Chapter testing session,
BCT/E exams to be adminis-
tered, Portland, OR. Contact
Cynthia Welsh, (503) 667-
9390.

A

With Ampli/guard® Modules Work When You Need Them!

B8 M Hoftman Lnnay
alarvan, 1KY, 1174 I -
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ADVERTISEMENT

Since SCTE began providing
video training tapes to its members,
the tape entitled Diagnosing Conumon
Cable Faults (catalog # T-1001) has
consistently been the Society’s most
widely-requested program. Since it
was produced over 15 years ago, it
could not demonstrate many of the
picture impairments found mn mod-
ern cable TV systems.

Although SCTE recognized that
this tape was no longer current, the
problems of arranging for laboratory
facilities to isolate and demonstrate
the various impairments was diffi-
cult, especially when you consider
that baseband video impairments
would also have to be included.

The new T-1001A, TV Your
Primary Diagnostic Instrument, was
introduced in SCTE's latest video-
tape and publication list. Since we
expect this tape to become the most
popular SCTE videotape of all time,
making it the new “flagship” of the
SCTE library, we chose to retain part
of the old tape’s number so it would
be placed first in the new listing.

T-1001A clearly demonstrates
the picture impairments found in
modern cable TV systems by provid-
ing comparisons to unimpaired pic-
tures, both before/after and split
screens, It also discusses how to dif-
ferentiate between the various
impairments and the possible causes.

[mpairments covered include:
carrier-to-noise ratio, composite
triple beat, low signal, excessive sig-
nal, hum, impulse noise, ghosting
(reflective and ingress/direct pick-
up), cross-modulation and terrestrial
interference.

Video impairments include:
chroma/luma delay, low video mod-
ulation, excessive modulation and
differential phase. Differential gain is
discussed but not demonstrated,
because it seldom appears by itself,
and when isolated is difficult to see
ina TV picture.

When we set out to produce this
program, we wanted to develop a
presentation that would be a primary
reference tool. We hoped that it
would enable technical personnel,
both distribution and headend techs,
to more accurately diagnose system
problems. In addition, we wanted
the illustrations to be a valuable

ADVERTISEMENT

Patty Wood of General Instrument adjusts a phase noise generator during the

ADVERTISEMENT

Presents
TV: Your Primary
Diagnostic Instrument

production of the Society’s "Diagnosing Common Cable Faults” videotape.

training tool for customer service
representatives, helping them better
advise their technical departments of
potential system problems. We
believe that we accomplished both
goals.

The production of T-1001A took
approximatelv one year.
‘mpairments were recorded on digi-
tal tape and mastered on 1-inch
videotape. Every effort was made to
maintain the highest quality, includ-
ing having the VTRs go through a
textbook aligninent by manufacturer-
trained personnel.

The development of this pro-

W

eing demonstr

Due to the rapid acceptance of
this program as a training tool for cus-
tomer service representatives, we have
decided to also offer the tape in the
VHS format. We do not recommend,
however, that VHS copies be used by
engineering and technical personnel.
Every system engineering department
should have an original 3/4-inch sub-
master copy for reference.

This 40-minute videotape is
available in the 3/4” format for $59.
VHS copies are $45. Please specify
your preferred format when ordering.

Ta 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. Prices
listed are SCTE member prices.
Nonmembers please add 20%. To
qualify for SCTE member prices, a
valid SCTE identification number is
required, or a completed membership
application with dues payment must
accompany your order. Orders with-
out full and proper payment will be
returned. Videotapes are shipped
UPS. No post office boxes, please. A
$15 surcharge will be collected on
“rush” orders.

Send orders to: SCTE, 669 Exton
Commons, Exton, PA 19341 or fax
with credit card information to (610)

363-5898. Reader Service Number 1




ASK A FIBER EXPERT sy .. —

Fibering the superhighway

This month our fiber expert answers
qguestions on fiber’s role in the much-
touted information superhighway.

By Don C. Vassel

Senior Applications Engineer, Corning Inc.

« How and when will futuristic, high-
speed networks be utilized?

Tomorrow’s regionally interconnect-
ed high-speed network will provide a
broad range of applications, including
video-on-demand (VOD), high-speed
data, telephony, distance learning,
telecommuting and other services that
potentially could become high revenue
producers. For a regionally intercon-
nected network to provide the platform
for new business opportunities, the net-
work infrastructure must have the ca-
pacity to accommodate anticipated ser-
vice requirements.

Today, many communications sys-
tems operate at 2.4 gigabits per second
(Gbps). However, industry analysts
and future trends suggest that 10 Gbps
systems will begin to appear over the
next few years. Future cable TV net-
works will require a network infrastruc-
ture to support the handoff of regional
voice traffic to the public switched tele-
phone network or long distance carrier.
In another example, assume you have
a master headend that services an en-
tire regional network. To accommodate
VOD for just 5% of a regional network
serving 50,000 subscribers, 2,500 si-
multaneous video streams of data are

“Industry analysts
and future trends sug-
gest that 10 Gbps
systems will begin to
appear over the next
few years.”

needed. Each video stream requires a
4 Mbps MPEG-2 format (Motion Picture
Experts Group compressed video tech-
nology). Multiply 4 Mbps by 2,500 video
streams and you come out with 10
Gbps — the capacity a cable TV sys-
tem may need for tomorrow’s applica-
tions.

Future cable TV networks most likely
will resemble the broadband integrated
services digital network (BISDN) model.
BISDN is a layered architecture that de-
scribes the protocol to be used in tomor-
row’s communications systems. The key
technologies that will build this network
are MPEG-compressed video, asyn-
chronous transfer mode (ATM) and syn-
chronous optical network (SONET). Al-
though these technologies are in varying
stages of development, they set the
stage for processing high bandwidth ap-
plications over a high-capacity optical
network.

« What impact will digital communi-
cations have on cable TV system ar-
chitectures in building the informa-
tion superhighway?
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TECHNICAL SEMINARS

N JANUARY 24 - 26 / FREMONT, CA
ull VARCH 28 - 30 / ATLANTA, GA

3 days of informative, cost-effective, up-to-date
instruction for cable tv technicians.

cal 800-233-2267

ext. 4422 for more information.

60 Decibel Road / State College, PA 16801
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Many future cable TV systems most
likely will consist of digital networks
that will provide video, voice and data
transmission over large regionally in-
terconnected networks. These sys-
tems will require data rates of millions
to billions of bits per second over long
distance optical networks. Moving for-
ward, the biggest challenge for cable
TV operators lies in provisioning their
networks to accommodate these future
services.

At 1,550 nm, the optimal attenuation
performance is less than 0.25 dB/km for
both standard single-mode and disper-
sion-shifted fiber, thereby allowing cable
TV operators to design longer link
spans. Taking advantage of several key
component technologies, such as er-
bium-doped fiber amplifiers (EDFAs) op-
erating within the 1,550 nm window, will
assist in the development of high bit-rate
systems. This also will facilitate the de-
sign of longer fiber runs without regener-
ation.

To maximize the benefits of these
component technologies in the 1,550
nm window, cable TV operators should
consider the attributes of standard sin-
gle-mode fiber vs. dispersion-shifted
fiber. For high bit-rate systems operat-
ing in the 1,550 nm window utilizing al-
ready installed standard single-mode
fiber, dispersion is a limiting factor. in
order to design these systems to ac-
commodate high bit rates over long dis-
tances, cable TV engineers must con-
sider other techniques to offset disper-
sion, such as dispersion-compensating
fiber.

However, dispersion-shifted fiber,
which combines low dispersion and low
attenuation in the 1,550 nm window,
provides an efficient design solution for
these large, regionally interconnected
high bit-rate systems. Because of lower
dispersion, optical signals can go
greater distances over dispersion-shift-
ed fiber compared to standard single-
mode fiber.

Overall, component technologies and
high-capacity fiber are some of the op-
tions cable TV engineers may want to
consider when building high-speed digi-
tal communications systems on the in-
formation highway. CT



REPLACEMENT EQUALIZERS

QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA,
MAGNAVOX,TEXSCAN ‘T SERIES’, PATHMAKER AND RCA

Equalizer For
Scientific Atlanta Equipment
{330 and 450 MHz)
QSA-330 MHZ - $12.00*
Passband = 50-330 MHz
Flatness = + .15 dB
Return Loss = > -17 dB
Insertion Loss = < 1 dB

Values 0. 3-30 in 1.5 dB increments
QSA-450 MHZ - $12.00*
Passband = 50-450 MHz
Flatness = + .15 dB
Return Loss = >-17 dB
Insertion Loss = < 1 dB
Values 0. 3-30 in 1.5 dB increments

SXP-T-TOPS

For Scientific Atlanta

—

‘! e Equipment
| |  SXPT-Tops - $1.75
(with handle)

Values 0-20 dB in 1 dB increments

QSYL

PATHMAKER
e $10.00
‘ Auvailable in the following
" bandwidths:
300. 330. 400 and 450 MHz

Nominal Values:
4.7.10.13.16.19. 23dB

PADS

$4.50
QRCA

EQUALIZER $8.00
QRCA-P
_ PADS $5.50

QSYL-P
010 6 dB
g 300, 330 & 350 MHz
“" 1 0.3.6.9. 12, 15. 18 dB

PATHMAKER
Y
9,12 and 15dB
Y 3,6.9. 12. 15. 18. 21 dB

5

] Replacement Equalizer For
Magnavox 5CE Series Adjustable
i i (330 and 450 MHz)
$14.00*
330 MHz-0.5.8.11. 14, 17. 20dB
450 MHz-0. 5. 8. 11. 14, 17. 20. 23, 26 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.2 dB All Values

QMAG

QMAG - 5EE Series
(Fixed Values)
(330 and 450 MHz)

$10.00"

330 MHz - 0.5.8.11. 14. 17. 20 dB
450 MHz - 0. 5. 8. 11, 14, 17. 20. 23. 26 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.0 dB All Values

QMAG-P

L MAGNAVOX PADS
$4.50
Lol TR

0.3.6.9,12dB

QTEX

TEXSCAN ‘T SERIES’
$10.00
Auvailable in the following
bandwidths:

330. 400, 450. 475
330-400 MHz - 4. 8. 12. 15. 18 dB
450 MHz - 4.6.8.10.12. 14.16. 18.20dB
475MHz- 4.6.8.10.12,15dB

QTEX-P

TEXSCAN ‘T SERIES’
PADS
$5.50
0to6dB
9,12 and 15 dB

P

E =

*DISCOUNTS AVAILABLE
FOR QUANTITY

Equalizer for
Jerrold JLX
(Replaces Jerrold EQ)
$6.75

(330. 350. 400. 450 and 550 MHz)
330-450 MHz - 0-30 dB 550 MHz - 0-24 dB

Available in 2 dB cable equivalent increments

QEP-ADP

Fixed Value Equalizer System

Allows QLX to Replace SEP's

QEP-ADP - $7.00 Plus QLX - $6.75
TOTAL - $13.75

Trunk Equalizers (Replaces SEP by Jerrold)
(ST 20 and SJ Chassis Compatible - Available
in one-way or two way...4's and 5's)

TL- 5thrulldB
L - 10 thru 16 dB
H - 16 thru22 dB
ST - 18 thru 25 dB

{300 through 450 MHz Bandwidths)
$15.00 all values

3 Line Extender Equalizers

(Replaces SEE by Jerrold)

| 270 MHz. 300 MHz, 330 MHz,
’ 350MHz, 400 MHz
$5.00

450 MHz - $6.00 550 MHz - $7.00
600 MHz - $8.00

Values: 6 dB. 12 dB. 18 dB. 24 dB

JXP PADS
® $2.90

(0 to 20 dB in 1 dB steps)
Also available
JXP A’s 750 MHz

SXP PADS

$1.75
(0 to 20 dB in 1 dB steps)

Quality RF Services is not a Sales agent for Jerrold Electronics

QUALITY RF SERVICES, INC.

(800) 327-9767

850 PARK WAY
JUPITER, FL 33477

Reader Service Number 68

(407) 747-4998
FAX (407) 744-4618



PRESIDENT'S MESSAGE

SCTE
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Look for your election pack in mail

By William Riker

President, Society of Cable Television Engineers

o nce again, we are approaching the
annual board of directors election
and | would like to take this opportunity
to express my appreciation to our 1994
board for dedication and involvement in
overseeing the activities of the Society.
It has been a very busy year, and one of
great growth in every area of the Soci-
ety. Membership increased, our training
and certification programs are at their
highest enrollment ever, we are making
great progress with standards setting
subcommittees, enjoyed the largest
Expo to date and saw steady support at
local chapters.

The past year has been one of plan-
ning for the future and the board has laid
the groundwork for many new initiatives
to improve and expand the Society’s
programs and services. As a result, the
incoming board is facing a challenging
year, and we are more than pleased with
the spirit of involvement and anticipation
that this year's candidates are bringing
to the election process.

Running for the at-large positions
(two open seats this year), representing
the entire United States, are Wendell
Bailey of the National Cable Television
Association; Bill Karnes of ISC Data-
Com Inc.; Don Shackelford of Time
Warner; and Wendell Woody of Sprint.
Running for Region 1, representing the
states of California, Hawaii and Nevada,
are Kathy Horst of Main Line Equipment
and Patrick O’Hare of Viacom Cable.
Region 2 covers the states of Arizona,
Colorado, New Mexico, Utah and
Wyoming and the candidates are Ron
Hranac of Coaxial International and
Steve Johnson of Time Warner. Candi-
dates for Region 6, representing Min-
nesota, North Dakota and Wisconsin,
are Richard Henkemeyer of ADC
Telecommunications and Robert Scha-
effer of Star Cablevision. Region 9 can-
didates, representing the states of Flori-
da, Georgia and South Carolina, are
Hugh McCarley of Cox Cable and David
Spallinger. Running for Region 11, rep-
resenting Delaware, Maryland, New Jer-
sey and Pennsylvania are Gene Coll of
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Diamond Communication Products,
Bernie Czarnecki of Cablemaster’s
Corp. and Dennis Quinter of Time Warn-
er.

Society name change

Included with the election package
will be a proposal to change the name of
the Society. For 25 years, the Society of
Cable Television Engineers has main-
tained its goal to serve the “broadband
industry’s technical community.” We are
currently seeing that broadband industry
evolve and rapidly expand as more and
more applications are found for our tech-
nology. Accordingly, as the Society con-
tinues to serve the technical community
and promote the sharing of operational
and technical knowledge, our future
membership also will expand to include
these developing businesses and new
technologies. The diverse groups now
becoming involved in broadband com-
munications are being described as the
new “telecommunications” industry. In
the interest of maintaining an accurate
representation of our evolving member-
ship, our industry and our overall pur-
pose, the board of directors has voted to
recommend that the name of the Society
be changed to the: Society of Cable
Telecommunications Engineers. This
recommendation is the result of re-
search conducted over the past 10
months since a name change was initial-
ly discussed by the planning committee
at the '94 Texas Show. Subsequent re-
search included questionnaires to the
membership via the Interval and Cable-
Tec Expo registration packages, plus
and open meeting of the planning com-
mittee held at Expo to discuss the pro-
posed name change.

Strengthening the proposal was the
result of a second SWOT analysis (ana-
lyzing the Society’s strengths, weak-
nesses, opportunities and threats) held
in April 1994. Of the final recommenda-
tions from that group, the first and fore-
most recommendation was changing
the name of the Society to reflect
changes in the broadband environment.

In addition, the proposal has been
discussed with SCTE’s attorney, the
publisher of Communications Technolo-

gy (our official trade journal), and groups
of members at local chapter meetings
and other gatherings.

We are not the only ones to recognize
the changes in the industry and to take
steps to incorporate those changes in our
outreach. The former Community Anten-
na Television Association is now the
Cable Telecommunications Association.
Effective Jan. 1, 1995, Women in Cable
became Women in Cable & Telecommu-
nications. At the state level, the Pennsyl-
vania Cable Television Association is in
the process of finalizing a name change to
the Pennsylvania Cable & Telecommuni-
cations Association. Industrywide, organi-
zations are adjusting to the technological
developments and the participants repre-
sented.

The cuimination of the analysis was a
recommendation by the planning com-
mittee to the board of directors at the
Nov. 29, 1994, meeting in Anaheim, CA,
in favor of changing the name of the So-
ciety to the Society of Telecommunica-
tions Engineers. The board in turn voted
to recommend to the membership an
amendment of the national bylaws to re-
flect the name change.

It is in our interest as a society to
progress in the same manner that our in-
dustry has, incorporating the new with
the old to maintain our relevancy in the
evolving telecommunications communi-
ty. This name change reflects our desire
to represent the entire technical commu-
nity and demonstrates our participation
and leadership in the changes taking
place. As the premiere training resource
for the industry, we are in the position to
provided the education new participants
are looking for, as well as incorporate
their input for the continued education of
our current membership. Additionally,
our standards setting efforts will become
even more critical as the innovative
ideas of today become the standard op-
erations of tomorrow.

Election packages with ballots for the
name change as well as open seats on
the SCTE board will be mailed to all ac-
tive national members this month.

| urge you to exercise your ability to
guide the future of the Society —
VOTE! CT
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The Flexible Status Monitoring Solution

The CMM-3, Cheetah Monitoring Module, is the most
flexible transponder on the market today. It speaks with
everyone. One universal module is compatible with major
manufacturers of FO receivers, power supplies and
\ amplifiers. Simply change the cable harness, remotely
. reprogram the firmware and one CMM-3 module can be

. moved from one manufacturer's power supply to

another manufacturer's fiber optic receiver.
* .
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Are you speaking with us?
Call (813) 756-6000

for more information

’ SUPER!OEELECTRONICS GROUP, INC.

55555 6432 Parkland Drive, Sarasota, Florida 34243

k, ~ Phone (39}756 6000  Fax (813) 758-3800
& Header Service Number 105 :
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The System That's Certain...For a Future That Isn't.

Digital is a reality. Chances are, you're passing
these signals through your network today, in

the form of digital services. If you're like most
broadband providers, you've already discovered
the digital limitations of your drop — and so have
some of your subscribers.

ANTEC's Integrated Drop System® (IDS) is your
solution for today...that also prepares your network
for the interdctive digital services of tomorrow.

IDS drops are thoroughly tested in a QPSK digital
format for carrier-to-noise ratios, microreflections
and EMI shielding. IDS can put an end to service
interruptions by ensuring quality analog and digital
transmissions, up to 1 GHz.

Ensure your pipeline to the home can deliver today's
and tomorrow’s services — call your local ANTEC
consultant to learn more about the benefits of IDS.
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Our Cuble Integrated Services Network (CISN) provides a *bluepring™
for building a broadband network that accommodates interactive services
ina | GHz spectrun. IDS provides the solution to the final, critical link
of the broadband nenwork, the subscriber drop.

ANTEC

Network Know-how

Atlanta, GA 800-242-1181 * Bensenville, IL 800-544-5368 * Dallas, TX 800-231-5006 * Denver, CO 800-841-1531 * Iron Mountain, M1 800-624-8358

Santa Ana, CA 800-854-0443 * Seattle, WA 800-438-9290 * Wharton, NJ 800-631-9603

1994 ANTEC. Integrated Drop System is a registered trademark of ANTEC
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