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OEMs, Systems Integrators and Developers...

It’s no secret. The video industry is in the midst of a mass migration to
digital technology. PC-based open systems are the wave of the
future. You can make thegtransition quick and painless for your
product by building it on Matrox DigiSuite — a solid foundation of
digital video hardware and software development tools that you put
together in myriad configurations to meet your exact requirements.

Move from expensive black

What do you need to build?
Nonlinear Editing Systems (NLE)

Digital Disk Recorders (DDR)

Virtual VTRs

Video-on-Demand Servers (VOD)

Near Video-on-Demand Servers (NVOD)
Interactive TV

Live Video Switchers

M-JPEG to MPEG Transcoders
Commercial Insertion Systems

Instant Replay Systems

Time Delay Systems

CATY Barker Channels

2D and 3D Animation Stations
Animation Recorders

Graphics/Paint Workstations

Character Generators (CG)

Closed Captioning and Teletext Systems
Digital Audio Workstations (DAW)

M 2 8 2 X Visual Effects/Compositing Systems

T
DIGISUITE




boxes tc competitively-priced,

Use only the best materials.
Choose the building blocks you need for your
application from the extensive Matrox collection,
the growing list of board-level components from
third parties or design your own digital video
MOVIE hardware around the open standard
Movie-2 bus. DigiSuite components
are modular, highly-integrated, true
10-bit CCIR-601 and take full
advantage of the PCl-bus.

Matrox DigiMix™ — digital video/graphics mixer
and 2D DVE unit

Matrox DigiMotion™ — dual channel motion-JPEG
codec/digital audio mixer/Fast-20 SCSI controller
Matrox DigiVid™ — multi-channel analog video
1/O and serial communication interface

Matrox QMPEG-2™ — four channel MPEG-2
audio/video decoder

Matrox Marvel Millennium™ — video-in-a-window
console display controller

Matrox Genesis™ — DSP-based application accelerator
Serial digital (D1) I/O interface, realtime 3D DVE,
MPEG encoders and other third party Movie-2
bus compatible products

PC-based open systems.

And the best tools for the job.

Matrox DigiTools™ are based on the new Microsoft
multimedia software architecture with OpenDML
extensions. A comprehensive selection of proven
software modules from Matrox and third parties
speeds your application development.

Matrox DigiSDK™ — Component Object Model
(COM) software development kit for
Windows NT 3.51 and Windows 95

Matrox DigiSequencer™ — infinite-layer
audio/video/graphics compositing and
sequencing engine

Matrox DigiVTR™ — VTR control software
Image North Technologies DigiCG, DigiPaint,
DigiDVE and DigiStill — application modules

Our solid foundation of state-of-the-art boards,
advanced software development tools and world-
renowned OEM engineering support lets you
make a smooth transition to the digital domain
and get your PC-based product to market quickly.

Circle Reader Service No. 1

For more information,
please call:

1-800-361-4903 or
(514) 685-2630

Matrox Electronic Systems Ltd.
1025 St-Regis Bivd., Dorval
Quebec, Canada, H3P 274

Fax: (514) 685-2853
Internet: http://www.matrox.com/video
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For many operators, the provision of distance
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either because of mandatory franchise renewal
requirements, or for the opportunity to gener-
ate new revenues. The cover story details
some real-world projects, including the TEEN
(Technology Excellence in Education
Network) system.
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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

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

» 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 14G-3Y5

905/841-7557 Main * Fax: 905/841-3693

Sales: 800/638-4741

All the technology

you need.

BROADCAST
INTERNATIONAL
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Engineers and suppliers already know how to make the return path work and are ready to roll
when business conditions permit.
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From identification at the head-end
to control at the drop, a marker for your
every need.

Easily applied today, greatly appreciated tomorrow.
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There’s only one thing
worse than making a
measurement up here.

Making it twice.

Sixty feet up with your hands full. Let’s hope
you understand the ins and outs of your cable
test equipment — or that your equipment is
from HP Cal.an.

Our easy-to-use, one button measurements
give you accurate and repeatable results
every time you take a reading. Plus, its abun-
dant data storage capacity lets you capture
the results of tough measurements for in-
depth analysis in the comfort of your office.

So the only thing hard about these instru-
ments is the case that surrounds them.

What's more, on those rare occasions when
our help menus don’t have the answers you're
looking for, our instant on-line assistance
will. Providing you with quick answers when-
ever and wherever you need them most.

To find out how HP CaLan can improve
your cable TV testing ability (and
maybe even get you home faster) call
HP CaLan at 1-800-452-4844, Ext. 1213*

www.hp.com/go/catv

*In Canada call 1-800-276-8661, Dept. 127

There is a better way.

HP Calan 2010/3010
JSor system sweep and

level measarement.

Now Available! HP 85921A FCC Report
Generator Software for the HP CaLan 8591C.

Now you can get the HP CalLan
2010/3010 at a reduced price! HP CaLan 859424

Call for details. Sfor low cost FCC
video testing.
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Amazing things happen.
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HITACHI

ADC and
Hitachi.
Broadband
transport
without
limits...

where the impossible
becomes possible through
advanced technology and
superior customer support.
Can this alliance bring you
the network technology of
the future?

Yes.

By combining Hitachi's
SONET transmission and
ATM switching technology
with ADC'’s local loop
service delivery solutions,

we've created one of the
most powerful end-to-end
solutions available today.
ADC and Hitachi represent
a major force with the
capabilities and resources
to produce next-generation
transport solutions —
solutions designed to

meet a rapidly changing
and highly competitive
telecommunications industry.

Call ADC at 1-800-366-3891
for end-to-end solutions and
everything in-between.
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While Congress was busy last December shooting holes in new
telecom legislation, the cable industry apparently dodged another
bullet when the Federal Communications Commission put off a deci-
sion on a potentially troublesome issue related to the ownership of
drop cable in multiple dwelling units. To make a long
story short, private cable operators like Liberty Cable in
New York City are hoping to have those drops—-installed
at great expense by cable operators like Time Warner—
considered part of the building, making them available to
all video competitors free of charge.

This isn’t the first time that in-home cabling issues
have risen to the top of the priority list. For years, the
industry has been trying to deal with substandard in-
home wiring and connectors that are typically installed
by do-it-yourselfers. Often, the equipment used comes
from retail hardware and electronics stores and is of poor
quality, with little or no shielding.

While cable operators understand homeowners’ moti-
vation to perform in-home wiring themselves, substan-
dard components lead to poor picture quality and noise,

and could induce other problems higher in the network.
ee ms A few years ago, the NCTA Engineering Committee

attempted to tackle the issue by establishing an in-home

- " .. . N
wiring subcommittee. That group’s task was to evaluate
I el vu the extent of network problems associated with in-home

cabling and suggest solutions. Also, the SCTE organized a

committee and asked it to write a series of recommended
a over practices aimed at making the entire drop system better.

Others took a different tack and attempted to open a

H dialogue between the cable industry and organizations
aga I n such as the homebuilders association, among others. The

intent was simple: educate homebuilders about the issue
and press them to use high-quality coax and connectors when pre-
wiring new homes for cable service. Square D, an electrical equip-
ment manufacturer, developed the Elan home network, which was a
compilation of high-quality components aimed at distributing high
performance signals throughout the house.

Lately, however, action has been lacking. The NCTA subcommit-
tee has been largely inactive, and other initiatives seem to have lost
their momentum. This is problematic, because the issue has actually
become more important as the industry stands ready to deploy digi-
tal networks. Substandard in-home wiring could very well make dig-
ital service delivery impossible.

QOddly enough, the consumer electronics industry might come to
the rescue. Through a group called Wire America, the CE industry
intends to spend millions of dollars educating the public on the ben-
efits of using high-quality wire and components in the home. Why?
Because electronics equipment manufacturers are currently focused
on two issues that scream for high-quality premise wiring: home the-
aters and home automation.

The cable industry shouldn’t be caught unaware by this new ini-
tiative. It behooves everyone to quickly convene a meeting between
ElA and cable TV interests to determine the scope and message of
this education effort so that all parties can benefit. Having already
been down this path, MSOs could approach the meeting proleptical-
ly and help make the effort fruitful.

Roger Brown
Editor
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is a 2-Way Street

Return path traffic ahead.

The superhighway is coming head-on. system and

And Harmonic Lightwaves’ complete optical expanded bandwidth options to handle digital

return path system gives you the reliable and analog services. Everything goes through

two-way network you’ll need to do business. our receivers...onto the superhighway...and

M There’s 4 right back to our headend transceivers. B Return
digital path is critical-path to expanding your revenues.
return To learn more, contact Harmonic Lightwaves at

path for 3005 Bunker Hill Lane, Santa Clara, CA 95054

USA, fax 408-970-8543 or call 408-970-9880 //sz
or 800-788-1330. J
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S-A licenses RSA’s encryption
for new PowerKEY system

Scientific-Atlanta Inc. announced that it has
licensed advanced encryption technology from
RSA Data Security Inc. to be included in its
PowerKEY digital conditional access system,
which is being developed for use in set-top ter-
minals, headend components, cable modems
and network element management software.

The system will combine public key and
secret key cryptographic methods in physical-
ly secure implementations to provide a high-
performance security solution for broadband
networks.

Sophisticated conditional access systems
allow cable and other broadband network
operators to be more flexible in implementing
new services that employ easy-to-use security.
For example, both content providers and net-
work operators can have their own secure way
to protect content and communicate interac-
tively with subscribers. Theft of services, falsi-
fied orders and vandalism of software and
databases can be curtailed. Sensitive informa-
tion, such as credit card numbers, can be
encrypted and exchanged. In addition, the
identity of the sender and the message content
can be authenticated—an important capability
for multi-provider authorization environments
and for validation of orders from subscribers.

The PowerKEY system, which is designed
to be a licensable access control and security
system, will combine robust security and
encryption techniques with physically secure
implementation and sophisticated control sys-
tems. The PowerKEY system will be available
on a variety of interactive and broadcast net-
works. Its key functions will include: message
authentication to reject altered content and pre-
vent downloading computer viruses to digital
terminals; unambiguous confirmation of
sender’s identity; public key encryption for
secure transfer of entitlements, authorizations
and consumer orders; high-speed secret key
encryption to protect against theft of services;
physically secure logic with renewable and
replaceable security modules to thwart pirate
tampering; seamless operation in support of
both analog and digital services; multi-
provider authenticated key management; for-
ward and reverse path protection; and messag-
ing with guaranteed non-repudiation without
need for trusted third parties.

RSA’s products are considered a de facto
standard for data encryption and authentica-
tion. The license to Scientific-Atlanta is the
first that RSA has granted to a set-top terminal

12 CED

manufacturer of its widely adopted, patented
technique for private messaging and digital
signature authentication. The agreement pro-
vides for the licensing of RSA technology,
including the algorithms that enable RSA’s
public key-private key cryptography. No other
terms of the agreement were disclosed.

S-A plans to use RSA cryptography algo-
rithms in its end-to-end digital systems—set-top
terminals, headend equipment and control sys-
tems—to improve communications security for
digital pay-per-view, cable modems and other
broadcast and interactive applications.

The widespread deployment of RSA
encryption methods supports the move to open
standards of interactivity. The system’s imple-
mentation of RSA algorithms and Cylink
Corporation’s “Stanford patents” (licensing of
which was also announced) is designed to be
compatible with global open standards, such as
MPEG, DVB and DAVIC.

RSA developed and patented a method of
exchanging authenticated secret messages
without exchanging secret keys. Most encryp-
tion systems rely on the sender of a message
or document to know the receiver’s “secret
key.” The more parties a secret key is distrib-
uted to, the more vulnerable it becomes to
unauthorized use. With RSA’s “public key”
approach, a person’s public key can be made
available to any interested party to send that
person a private message. There is no need to
privately exchange secret keys. For other parts
of the electronic network services application,
such as digital video transmission, the
PowerKEY system will employ proven private
key algorithms that provide high-speed opera-
tion and excellent signal security.

DAVIC issues specs;
turns to data protocols

The Digital Audio-Visual Council (DAVIC)
met its self-imposed deadline and released ver-
sion 1.0 of its technical specification for an
interoperable, end-to-end digital communica-
tions network during its mid-December Berlin
meeting, but already has plans to broaden the
scope of the work to include high-speed data
modems.

So, even while the group’s first document is
shipped off to the International Standards
Organization for approval as a global standard,
development of a similar set of protocols for

data networks “has become the priority issue,”
according to Bob Luff, chief technical officer
at Scientific-Atlanta and a key member of the
DAVIC management committee.

In fact, to meet an aggressive deadline that
cable operators believe is paramount in their
rush to capitalize on the popularity of on-line
services, DAVIC has scheduled a May meeting
so that it can develop Release 1.1 by June of
this year. That deadline, though aggressive,
would dovetail well with a similar effort spear-
headed by Cable Television Laboratories,
which is trying to lay down interoperable stan-
dards by the middle of April 1996.

According to Luff, development of modem
standards could only help spur the develop-
ment of interactive TV and encourage others
to embrace the DAVIC 1.0 standard.

DAVIC Release 1.0 covers a wide range of
interface protocols, including modulation
methods, forward error correction, set-top/net-
work interfaces, interfaces between servers
and set-tops and a host of others considered to
be essential for a digital interactive TV net-
work. Included in Release 1.0 are specs for
hybrid fiber/coax networks, fiber-to-the-curb
networks and satellite links.

As it turns its attention to data transfer, Luff
said DAVIC leaders have already agreed that
compliant systems should be able to at least
browse the Internet through a set-top device,
while PC users should be able to access
DAVIC servers, which should spur renewed
interest in interactive TV, Luff noted.

Finally, Luff said other DAVIC goals that
were originally supposed to be addressed in
Release 1.1 will instead be pushed back into
Release 1.2, scheduled for completion at the
end of 1996. This was done to give the group
more time to concentrate on data transfer issues.

TWC, Shaw announce
cahle modem deals

Time Warner Cable (TWC) and Canadian
cable operator Shaw Communications both
recently announced agreements to purchase
and deploy high-speed data modems.

TWC will purchase 50,000 modems from
Toshiba Corporation of Japan and deploy them
in as many as three systems—starting with the
San Diego cable operation. Each of the sys-
tems will be upgraded to HFC (hybrid
fiber/coaxial cable), allowing for broadband
communications of up to 750 MHz.

Toshiba will begin shipment to TWC early
this summer. The order includes the sale of the
modems, as well as equipment for the head-
ends and distribution hubs.
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Steve Holt Wants
To Put Your Business In A Box.

»  Steve Holt
Sprint/North Sapply
Market Development Manager-NIAS

If telecommunications applications are in your future, get to know Steve Holt now. He can help you wrap
up new technology in a neat “box” —a fiber hub or head-end enclosure engineered and installed by our
Network Installation Application Services (NIAS).

No one else can speed your entrance into telephony so efficiently as Sprint/North Supply NIAS. With one contact,
one order, one invoice, NIAS is the single-source solution to help you determine your broadband equipment needs.
To assemble your equipment from several different manufacturers, quickly and cost effectively. To install it all above
or below ground in a safe, secure enclosure . . . environmentally controlled to protect your equipment. NIAS even
pre-wires your enclosure for timely turn-up.

Steve and his NIAS group have the telecommunications know-how to take care of itall . .. right down to
landscaping the new installation to make you a good neighbor to your customers. So when you need
broadband or telephony products, call Sprint/North Supply, your full-line national
= distributor. We're thinking outside the box for you.

L FREE SUBSCRIPTION. Call and order your FREE fax HotSheet, with the product and

/ggéz service information you need now. NO OBLIGATION.
1-800-639-CATV On Line, On Call, On Time
y - .
——— Sprint
' pNorth Supply

8093 Circle Reader Service No. 7



¢ CoLOR BuURsTS

Toshiba and TWC have been jointly devel-
oping this high-speed cable data system in the
United States, and recently performed techni-
cal trials of this new system.

Toshiba officials said the company aims to
be a major player in this emerging service area
and is positioning itself as both an equipment
supplier and system integrator. In doing so,
Toshiba is able to draw from its integrated
capabilities and expertise in computers, semi-
conductors, telecommunications and consumer
products. The company is also aiming to
extend this technology to countries outside the
U.S., including Japan.

Meanwhile, Shaw Communications
announced a multi-year agreement in principle
to purchase 100,000 CyberSURFR cable
modems and Cable Router infrastructure prod-
ucts from Motorola Inc.-Multimedia Group.

Motorola will provide 100,000 modems
plus associated infrastructure, beginning in late
1996. Shaw will deploy the equipment to serve
both its commercial and residential customers.

The CyberSURFR modem connects sub-
scriber personal computers to the HFC system
via a standard 10Base-T 802.3 LAN connec-
tion specifically designed for data communica-
tions for on-line services, Internet access,
telecommuting and other emerging services for
home and business PC users. The modem
offers throughput speeds of up to 10 Mbps in
the downstream path and upstream path
throughput of 768 Kbps. The Cable Router is
installed in the network headend where it

US West LMDS demonstration

Pl

Video service

Remote PC = NiGHREIgH

()
™

PC interconnect service

Line #1

To public
switched
network

interfaces the hybrid fiber/coax distribution
network to local or remote [P networks.

Gl, Fore Systems
to work together

General Instrument last month announced
plans to work with Fore Systems to jointly
develop a high-speed, ATM-based telecommu-
nications network system that will allow
broadband network operators to deploy ser-
vices over hybrid fiber/coax (HFC) networks.

Fore Systems designs and manufactures net-
working products based on ATM technology,
including switches, adapter cards, LAN access
products and system software.

The system envisioned by G1 and Fore will
be able to deliver full-motion video in real time
to the PC, along with Internet and on-line ser-
vice access. Also, a multimedia library of CD-
ROM titles will be made available on demand.

The system will be designed to provide
computer connections at speeds up to 25
megabits per second. Servers and content gate-
ways at the headend would be connected to
Fore Systems switching products to a proces-
sor that will be jointly developed by the two
companies. This process will send traffic
downstream over an HFC network to a high-
speed cable data modem. The modem is con-
nected to a home personal computer outfitted
with a standard network interface card.

General Instrument is already developing a

4
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specialized network navigator for use with
the system.

The two companies view ATM as offering
several advantages over other proposed cable
data systems, including: scalability, billing
flexibility, adherence to standard interfaces and
high quality service delivery of multimedia.

US West demos
LMDS technology

Add LMDS to the list of technologies the
telephone companies plan to use to compete
with established cable operators.

US West Communications successfully
demonstrated Local Multipoint Distribution
Service technology at its Advanced
Technologies laboratory in Boulder, Colo. last
month, sending a host of video and data appli-
cations over a short, indoor link.

Specifically, the demo featured transmitters
and receivers developed by Endgate
Technologies sending entertainment video,
data from both Unix- and Macintosh-based
local area networks and four lines of telephone
traffic across the expansive indoor lobby.

LMDS technology involves sending data at
28 GHz~which makes it a line-of-sight tech-
nology limited to serving areas about 3 kilo-
meters in radius, according to Earl
Langenberg, executive director of the Growth
Division at US West and the person who lead
the demonstration team. However, signal prop-
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In network monitoring,
it’s the A.M. of a new age.

AM Communications offers a
decade of experience in cable net-
work monitoring. More than 400 AM
systems are at work today, under our
own name or within the products of
some pretty famous strategic allies.

Our new products include not
only Echo, a low-cost end-of-line
monitor, but also a truly exciting
second generation cable network
monitoring system featuring easy-
to-use OmniVu software. It's a
Windows-based, open architecture
system that's powerful, rich in

features, and distinctly affordaole
in price.

AM's total monitoring solutions
include hardware, software, ard
technical service that's in-deptn and
on time. Please call (215-536-1354,
1-800-248-8004), fax (215-536-1475),
or write (1900 AM Driv=, Quakertown,
PA 18951-9004). And give us the
opportunity to do a little crowirg
- about what we
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agation tests performed by US West show that
signals can be sent through glass and even
through trees, if the gain is turned up enough.

Although many technologists are skeptical,
companies such as Texas Instruments, Hewlett
Packard and Philips are all working on devel-
oping transceivers for LMDS applications.

In addition to US West, which is exploring
a wide range of technology options that would
leverage its extensive base of twisted pair
wires, Bell Atlantic is known to be interested
in LMDS options. In fact, Bell Atlantic is an
investor in CellularVision of New York, which
has a single transmitter providing service to
residents of Brighton Beach. CellularVision
hopes to take advantage of a recent FCC deci-
sion and expand its service area to include
Manhattan, Brooklyn, Queens and the Bronx
over the next few months.

In its demo, US West showed how the sys-
tem could be used to simultaneously deliver
entertainment video, data and telephony ser-
vices. A laser disk player sent video over the
network, while internal Unix and Appletalk
LANSs were tied into the transmitter via Zenith
4 Mbps modems. Finally, modems from First
Pacific Networks were used to demonstrate the
telephony service.

ADGC, PCS Wireless
form strategic alliance

ADC Telecommunications Inc. announced
that it will form a strategic alliance with PCS
Wireless Inc. of Vancouver, B.C., Canada. The
formation of the alliance was conditional upon
due diligence and the execution of formal doc-
umentation by January 31, 1996.

The first component of the agreement
between the companies is ADC’s commitment
to purchase 5 million shares, or 15 percent, of
PCS Wireless at approximately market value.
The second component is the establishment of
a joint venture to operate a worldwide Remote
Antenna Driver/Remote Antenna Signal
Processor (RAD/RASP) business.

The JV will be initially capitalized at
U.S.$5 million. PCS Wireless will transfer
product development employees to the JV, and
ADC will provide the JV with access to its
manufacturing, sales and marketing resources.

The third component of the alliance is a
non-exclusive original equipment manufactur-
ing and licensing agreement for PCS Wireless
to supply ADC with Frequency Division
Duplex (FDD) cellular and PCS Microcell
EXtender/Base station EXtender (MEX/BEX)
products. ADC will integrate these technolo-
gies and products into its current wireless

16 CED

products and market them globally.

“ADC’s alliance with PCS Wireless solidi-
fies our developing position as a systems sup-
plier in the wireless local loop market,” said
William J. Cadogan, ADC’s chairman, president
and chief executive officer. “In addition, the
agreement immediately adds to ADC'’s in-build-
ing RF distribution capability,” added Cadogan.

PCS Wireless designs distributed antenna
arrays (DAAs) for cellular and PCS telecom-
munications systems. The company’s product
offerings consist primarily of dedicated coax-
based DAAs which include the MEX/BEX
products targeted for indoor use, and wide area
network-based DAAs, which include the
RAD/RASP products targeted for outdoor use.

Stellar One set-top
nominated for award

Stellar One Corp.’s Stellar 1000 digital set-
top has received the Chairman’s Nomination
for the 1996 Computerworld Smithsonian
Award. The Stellar One product has been nom-
inated in the category of Environment, Energy
and Agriculture. As a nominee, the Stellar
1000 has already been approved for inclusion
in the permanent research collection of the
Smithsonian Institution and will become part
of the Smithsonian’s on-line information
resource on the Internet World Wide Web.

Through the use of Novell’s NEST and new
power line technology, The Stellar 1000 inter-
active digital video set-top box will send high
quality digital video, voice and data across
electrical power lines, enabling consumers to
use menus and other displays on their televi-
sion sets to manage home energy use and con-
trol intelligent appliances from their home,
office, hotel or other remote sites.

The Stellar 1000 will also allow electrical
utility power companies to better deal with
power management on the power grid.
Applications include the interactive playback
and control of stored or real-time video on a
network, live video transmission from a cam-
era in the home with remote camera control,
remote operation of home systems including
lights and VCR, intelligent home security sys-
tems and time-shifted broadcast video.

The Stellar 1000 was one of the first interac-
tive digital video set-top boxes and the most
widely deployed in ADSL (Asymmetric Digital
Subscriber Line) worldwide market trials.

The Computerworld Smithsonian Award
Program was founded seven years ago to honor
the creativity and inspiration of those who use
modern information technology to improve the
course of human life. The awards are recorded

in a permanent research collection at the
Smithsonian’s National Museum of American
History to provide future generations with an
understanding of the information technology
revolution. Previous award recipients include
the Boeing 777 Aircraft, America Online, the
Internet and the New York Stock Exchange.

Jottings

Continental Cablevision has filed an appli-
cation for certification as a competitive access
provider in the state of New Hampshire. The
company has been experimenting with high-
speed data transfer between a local hospital
and doctors’ offices in the Exeter, N.H. area
and envisions a similar commercial service
rollout if certification is granted . . . Primestar
and LodgeNet Entertainment Corp. will cre-
ate a joint venture to provide digital television
and other guest room services to the lodging
industry. The agreement will help LodgeNet
bring advanced television services to owners
of hotels and motels—even those with fewer
than 100 guest rooms. LodgeNet already pro-
vides premium services to 245,000 U.S. hotel
rooms . . . Cincinnati Bell Information
Systems has installed its CableMaster 2000
subscriber management and billing solution in
Time Warner Cable’s Austin, Texas system.
The cable CSRs will be provided with more
account information, and the system will be
able to use the data to a greater extent, offi-
cials say . . . Digital Equipment Corp. and
SkyConnect have allied to provide a national
on-line system that automatically distributes
and inserts local spot advertising. Under the
agreement, SkyConnect will begin selling and
installing Digital’s ad insertion system and will
modify its software to operate as a front-end to
Digital’s Mediaplex servers . . . CableLabs’
1996 $14 million budget will consist of $10
million for operations, $3.7 million for the
research funding pool and almost $500,000 for
capital equipment. Key projects in 1996 will
be developing cable data modem interface
standards, helping its members deploy digital
transmission and compression technology and
helping operators obtain technology to enter
the telecommunications business . . . AT&T
Network Systems and Hewlett-Packard will
jointly design and build broadband networks
using a common network architecture to form
worldwide intelligent networks. In addition,
the two companies will develop networks as
platforms for high-speed Internet access, wire-
less network broadband service delivery and
broadband enterprise networks. They are also
co-developing operational support systems and
business support systems . ... CIED
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SPOTLIGHT

Pushing
fiber to the
limit for
Jones

John Brouse

l’ones Intercable’s John Brouse, winner of this year’s
Polaris Award for fiber optic innovation, has been
involved with enough professional disciplines to fill at
least two lifetimes. After enlisting in the
U.S. Navy in 1968, he signed up for its
nuclear power program, obtained his
bachelor’s degree in meteorology, went
to naval flight school and ended up spe-
cializing in electronic warfare, obtained
a master’s degree in telecommunica-
tions systems management, and was in
on the initial staff up of Naval Space
Command.

His time spent in small, entrepre-
neurial types of units within the military
left him well-prepared to enter the cable
industry—Brouse knows how to be
competitive, and he knows how to gath-
er intelligence. The common element
throughout his career has been experi-
ence with the very latest in high-tech
electronics equipment. “I go all the way
back to my electronic warfare days in
managing spectrum,” notes Brouse. “A
lot of people say, ‘I need more and
more bandwidth.” And in fact, we don’t.
What we need is fewer people compet-
ing for available bandwidth.”

One program he worked on for the
Navy had the mission of mapping the
entire surface of the ocean, pulling out
the effects of the weather, and allowing
for the impact of structures like sea mounds and the
Marianas Trench. Why would the military spend its
time mapping the surface of the ocean? To ensure bet-
ter targeting accuracy for missiles launched from sub-
marines, or, as Brouse explains, “as they break the sur-
face of the water, they know which way is up.”

Broward County sows seeds of Alexandria

His time in the military came to a close in 1988,
when Brouse, on a fluke, got into the cable industry.
During the course of a job interview with a former mil-
itary colleague, his friend casually mentioned that he
had bumped into an executive with Jones Intercable on
a ski lift, and that exec just happened to be looking for
someone with Brouse’s qualifications. The Jones’ exec-
utive turned out to be Bob Luff, now chief technical
officer? with Scientific-Atlanta, Broadband Division,
whom Brouse credits with having the guts to pull in
someone from outside the cable industry.

“Bob certainly put a lot on the line,” he recalls.
“Here’s this guy who has no idea what cable is, other
than you pay the bill every month.”

Brouse entered the cable industry as system engi-
neering manager for Jones Intercable’s Broward
County, Fla. system, where he and his mentor, Hugh
Bramble, implemented the Cable Area Network
(CAN), which centers around high reliability. The

Broward County system was the testbed for an eco-
nomical, first-generation status monitoring system, and
the project also laid the groundwork for Jones’ “head-
end of the future” in Alexandria, Va., which Brouse
helped to design.

A financial manager of technology

The challenge of Alexandria was not only to ensure
that the network met high standards of reliability, but
also, to ensure that the design of the system was finan-
cially competitive. To that end, Brouse mulled over
ways to economize the use of expensive technologies
like DFB lasers by utilizing switchable optical cou-
plers, which allow the use of lower-powered lasers on
smaller rings in Alexandria.

Jones’ use of switchable optical couplers has anoth-
er fringe benefit: “free” fiber surveillance. Engineers
can send 90 percent of the light down the primary
route, and 10 percent down the backup route; thus, by
monitoring the voltage on the optical receiver, they
have a fiber optic surveillance system.

In addition to his work with maximizing the potential
of fiber, Brouse is also throwing his energies into ways
to utilize new technologies like spread spectrum, as well
as an evaluation of distributed vs. centralized networks.

While engineering systems like Alexandria, Brouse
has worn a number of hats at Jones.
¢ In 1991, as special projects engineer for the opera-
tor, he was instrumental in securing three experimental
PCS licenses.
¢ After moving into a position that managed advanced
applications and network design, he focused on evalu-
ating new technologies.
¢ As director of network development, he threw his
efforts into the rebuild and upgrade of Jones’ systems.
¢ Most recently, he moved over to become engineer-
ing director for about one-quarter of the company’s
systems, responsible for those in the Midwest.

But that’s about what you would expect for a man
whose master’s thesis was entitled, “The modern ana-
log and digital communications channel from a manag-
er’s perspective,” eventually used as a textbook for a
master’s course in electrical engineering.

Though his employer is based in Colorado, Brouse
scoffs at the notion that he is lucky to be near such
prime skiing country. “This is nothing compared to
Utah snow,” he declares. You can’t really blame him,
though, because skiing has been a favorite hobby since
his days as a student at the University of Utah, when it
was 30 minutes “from the time I closed my backdoor
until I was sitting on the lift,” recalls Brouse.

His time for such pursuits is somewhat limited these
days, given his professional responsibilities, but Brouse
seems to be happy with his latest career. “If we can
become as competitive as I think we can,” he notes,
“...we, as an industry, are going to make life better.”

—Dana Cervenka
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FRONTLINE

Blizzard
of '96 was
a hlessing

for cahle

wOw! Snow, snow, and more snow. All of the snow
that you would ever want to see (except for certain ski-
ing operations) was, and actually still is, available for
your pleasure all over the East Coast of
the United States. Just so that you don’t
feel too sorry for me, I should mention
that for the first part of the “Blizzard of
‘96,” I was holed up in an airport hotel
in Denver waiting for a flight to the
East Coast. But I'm sure that all of
your friends and colleagues from this
part of the world have already regaled
you with tales of missed flights and
lonely hotel rooms, so I will relent and
get on with this essay.

One of the things that I noticed as |
struggled to get into and out of the
District of Columbia during this period
was the number of customer service
personnel who [ saw on the streets of
both my home community and the
areas around my office in downtown. |
was pleased to notice that local cable
television trucks and service personnel
were well represented in this admitted-
ly unscientific sample.

Having once been an outside con-
struction type of person myself, [
know the feeling of going out into the
teeth of a storm to do a job when
every part of the body cries for just a

By Wendell Bailey,
VP of Science
and Technology, NCTA

few more minutes in front of the fire
or TV. But there they were, slogging through snow
and icy wind, while their customers snuggled up to
their TVs and VCRs.

And just to prove that every cloud has some sort of
silver lining, the reports from several cable systems in
this area of huge increases in PPV buy rates made me
think of what it might take for the viewing public to
realize what a great service cable systems and their
programmers offer.

Neither snow, nor more Snow...

It has been suggested by one wag that cable engi-
neers need to come up with a viable technique for
cloud seeding. An interesting idea, but I think that P'll
pass. The sight of those service people hiking over
snow-clogged streets, past block after block of closed
store fronts, made me think that in spite of improved
buy rates for certain services, there had to be an enor-
mous amount of plant damage from the storms.

The people going into customers’ homes to check
out snowy pictures had to have it better than the cable
engineer I saw hanging on to a strand with one hand,
an amp cover with the other, and the pole with his third
hand! Well, it seemed like he had three, but the snow
was whipping, and a working man was doing his job. It
made me glad that I don’t have to climb poles any-
more, and equally glad that the people who do don’t

offer excuses when something needs to be fixed.

It may not seem that this type of effort is necessary
under those circumstances, but I also had a chance to
talk to friends and neighbors who could not get
through the first three sentences without mentioning
the fact that they were staying glued to their cable TV.
I heard about reports on CNN, The Weather Channel
and local news Channel 8; I heard about movies, sports
and all kinds of things that most of us take for granted.

Suddenly, everyone was glad that they had cable
television, and not a single person complained (with-
in my hearing range) that the service was overpriced
or the programming was poor. [t would seem that
those types of comments are saved for the cocktail
parties when the weather is more pleasant. There
probably is a deep, societal explanation for the fact
that we would notice such a thing, but [ don’t have a
clue as to what it would be.

Hibernation breeds appreciation

All of the experiences that [ have had during this
storm have left me with several observations. What
would make a person slog through snow and climb a
pole in this kind of weather? [t can’t just be the pay-
check. I believe that it’s the desire to do the job that
needs doing, even if it is inconvenient and difficult.
Our industry is full of these kinds of people.

What would make subscribers notice the value of a
ubiquitous service like cable, after spending so much
time knocking it to friends and neighbors? It could just
be that when you really need information and are
forced to submit to being entertained, it’s hard to look
someone in the eye and say that it’s “just that boring
old cable system,” without feeling just a tad cynical.

So, after all is said and done, the East Coaster who
reads this may smile and tell a few tales of how he
handled the “Blizzard of ’96,” but I wonder what those
of you who live and work in places where this kind of
weather is an everyday occurrence think about all of
this. Do your techs continue to provide service, even as
the wind blows the snow into their face? Do the sub-
scribers who are constantly faced with this level of
hibernation appreciate the offerings of the cable system
more than most? Do those of you in the more rigorous
climes have better PPV rates than those in temperate
areas of the country? How does the cable plant hold up
to repeated poundings of this sort, as opposed to the
once or twice a year deal that we have here? See, I told
you that there was a need for deep societal thinking
after an experience like this.

The cable companies all did their best in a tough sit-
uation, but I am reminded of a comment that the CEO
of a cable system on a tropical isle once made to me:
“The worst days for my business are when the sun
shines and the sky is absolutely blue and perfect,
because that’s when all of my subscribers go to the
beach, and while sitting at ease, they begin to think that
maybe they don’t need my service.” It seems that bad
weather, in any guise, shows cable at its best. CED
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FARMER’'S MARKET

By Jim Farmer,
Chief Technical Officer,
Antec Technology Center

Have a comment?
Contact Jim via e-mail at:
jfarmer@ix.netcom.com
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I have a friend who works for a small cable operator,
whose name is being withheld to protect the guilty.
Though not his real name, we call him Brunswick,

Brunswick
stews over
spectrum
analyzers

because he is always getting into a
stew about something. (If you dont
know about Brunswick Stew, vou have
missed the second biggest treat in my
part of the country.) Here'’s a letter
got from hint recently.

Hi Jim:

Late one morning, | was sitting in
my office going over some trouble
reports and working on my long-range
plan (where to eat lunch). 1 heard this
screaming and pounding coming from
the headend. Coverdale, my headend
tech, was yelling and beating his head
on the desk. 1 like to let my guys
express themselves, but I’'m not sure
how much more that foot prop will
take.

“Easy there, Covers.” | said.
“Nothing could be so bad as to make
you wreck that old desk.”

“Brunswick, the levels of all chan-
nels are unstable. | tested levels with
that new spectrum analyzer you bought.
You said it would tell me a lot about
our signals, but it can’t even read a
level right. It’s not working.”

Considering what I’d paid for the
thing, I really got in a stew when he said that. 1 walked
over to the analyzer, still displaying the output of our
channel 8 modulator. Sure enough, there was the pic-
ture carrier, bouncing up and down as the picture
changed. 1 hit a few buttons and the signal level
jumped up and stayed steady.

“Gee, how did you get it to do that, Brunswick?”

“Well, it’s a deep secret known only to bosses and
smart people, but if you drive to lunch, 'l let you in
onit,” 1 said.

A fancy signal level meter
A few minutes later, we were seated on plastic seats
at a plastic table, using plastic plates and forks to eat,

well, 1 don’t want to know: it probably had plastic in it.

I had to confess to Covers that he made the same mis-
take / made the first time I fired up an analyzer.

“A spectrum analyzer is little more than a fancy sig-
nal level meter, with the readout replaced with a graph
of signal level versus frequency,” I explained. “You
could do much the same thing it does if you tune a sig-
nal level meter to a frequency, record the signal level,
move to a slightly higher frequency and record the sig-
nal level there, and so on. If you plot the readings ver-
sus frequency on a graph, you would get about the
same display as the analyzer gives you.

*“The analyzer lets you get yourself into a bunch of

trouble by giving you lots of adjustments to set incor-
rectly. Not only does the manufacturer let you mess up,
but they also program the silly thing to mess up your
readings automatically, if you don’t override some of
the settings. One of the adjustments the analyzer folks
let you mess up is the resolution, or 1F bandwidth.

“The TV signal is amplitude modulated. That is, we
transmit picture information by changing the ampli-
tude, or strength, of the carrier. So how can we talk
about a signal strength measurement when we are
changing the strength of that signal all the time?”

I could see by Covers’ interest in his last french fry
that he didn’t remember how “signal level” was
defined and measured for video, so | continued.

“The modulated TV signal consists of video and
sync. The sync is transmitted at the highest amplitude
of the carrier, and the level during sync is what we call
the ‘signal level.” But we can’t measure the amplitude
unless we have enough bandwidth to let the sync tip
come through in some semblance of its shape, so that
we can measure its amplitude. Remember that the nar-
rower a pulse (such as sync tip), the wider the band-
width we need in order to reproduce it. We don’t have
to reproduce the sync tip perfectly to read its ampli-
tude. but we do need enough bandwidth to let the sync
tip reach its maximum amplitude.

“You were letting the analyzer automatically set the
resolution bandwidth for you. Because it didn’t know
that you were measuring a television signal, it set itself
to measure narrower band signals. [t was measuring
with a resolution bandwidth so low that the sync tip
wasn’t getting through to the CRT. When that happens,
you tend to measure something closer to the average
signal level. That’s why the amplitude kept bouncing
around like your kid after I manage to fill him full of
chocolate, before giving him back to you. That average
signal level depends on picture content. The high level
you saw floating through the display was the vertical
sync. Because vertical sync is longer than horizontal
sync, you can see its peak level even with the lower
bandwidth. However, it doesn’t constantly occur in the
display because of the way the analyzer sweep is trig-
gered.”

Covers couldn’t stretch out that last fry any longer,
so we headed back to the office. On the way back, 1
told him about the video, or baseband bandwidth,
which also has to be set right. As a rule of thumb, both
IF and baseband bandwidths should be set to at least
300 kHz in order to measure video signal level.

1 hope Covers is out there right now, experimenting
with the spectrum analyzer, while [ write to you. Think
you could do something on spectrum analyzers and
how to use them?

Best,
Brunswick

OK, anyone else out there interested in a bit more
on spectrum analyzers? Let me know. CIED

CED: CoMMUNICATIONS ENGINEERING & DEsSIGN FEBRUARY 1996

{

\



\\ \\

SEEKS LEAKS

.

e A
“==" CLI-1450 Combination Meter

Sronter Yersatlllly.... The new CLI-1450 presents
leakage detection afid MicroStealth measurement
capability in a single, handheld installer meter.

The CLI-1450 Leakage/Signal Level Meter with
0.5 pV sensitivity finds even the smallest leaks
and automatically cenverts distances to equivalent
10-foot readings, maximizing freedom from error.

Togy'ag Copahlilly. ... False alarms are virtually
eliminated with head-end video "tagging" that
differentiates leaks and increases detection range.
Installers save time and unnecessary aggravation.
It’s even compatible with existing tagging systems.

Valow... You'll wonder how we squeezed so much
capability into a multi-channel tester, yet offer it at
a fraction of the price you’d expect.

MicreSisalih Multt-Chenas| Capabliity...
The CLI-1450 also includes the industry’s most
popular installer meter features:

* Multi-channel, high
resolution LCID) display
on a single screen

» Up to 890 MHz
¢ Lightweight/hand-held
* Rugged/water resistant

The CLI-1450 leakage/signal level meter is just
part of the complete line of quality test and
measurement equipment from Wavetek. Each
product offers powerful performance and is
designed to meet your specific testing needs.

All the performance, speed, and ease of use you
demand-at a price yeu expect from a leader.

Call 1-800-622-5515

http://www.wavetek.com

Circle Reader Service No. 12

Wavetek. . parmers in productivity for over 35 years



’ CAPITAL CURRENTS

Access
charges

for the
Internet

By Jeffrey Krauss,
access charge wonk

and President of
Telecommunications and
Technology Policy

Have a comment?

Contact Jeff via e-mail at:
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jkrauss@cpcug.org

WOuld you like to have a 5-cents-per-minute tax
slapped onto your use of the Internet that would subsi-
dize local exchange telephone companies? That’s the

’ latest proposal being floated by the
FCC, as part of its upcoming revisions
to telephone access charges.

The last time the FCC wanted to
impose access charges on “enhanced
service vendors™ like packet data net-
works and data retrieval services, it
encountered a firestorm of grassroots
opposition and threats from Congress.
The FCC backed down. Now, an FCC
staffer has been quoted as saying that
this time, Internet users could be hit
with this tax.

Back in the days of AT&T’s mono-
poly, long distance calls cost a lot more
than today, and a substantial portion of
the long distance revenues were
siphoned off by AT&T and used to
cover the cost of the local telephone
network. Economists might say this
was not a subsidy, because the local
network was needed to originate and
complete long distance calls. But by
AT&T'’s bookkeeping, for every minute
the local network was used, long dis-
tance calls were charged three times the
amount that local calls were charged.

MCI became successful partly
because its customers did not have to
pay the same subsidy to the local network that AT&T
customers paid. But in 1983, after the divestiture of the
Bell Operating Companies, the FCC replaced the
AT&T subsidies with a system of access charges paid
by all competing long distance carriers.

It’s these access charges paid by long distance carri-
ers that might be imposed on Internet service
providers. If you recall, before access charges, you
would make an MCI long distance call by keying in a
local phone number, logging in to MCI by keying in an
account number, then keying the number of the called
party. MCI paid ordinary local phone rates for that
local number you dialed, covering the path from the
local telephone company switch to the MCI switch.

Today, MCI pays “carrier common line charges”
which are much higher than ordinary local phone rates
for the path from the telco switch to the MCI switch.
As a result, MCI pays local phone companies like
Nynex as much as 5 to 6 cents for every minute those
local lines are used. This adds a significant amount to
MCT’s long distance charges.

Of course, MCI received some benefits from this
conversion to access charges, because there were modi-
fications to local telco switches as well. Everyone then
was “pre-subscribed” to AT&T; to use any other long
distance service, you had to key or dial many more
digits. Today, you can pre-subscribe to MCI, or you

can dial into its network using the access code 10222,
There’s no need to dial a local phone number. You
don’t need to key in an account number. These
improvements are known as “equal access.”

Today. you send Internet e-mail by keying in a local
phone number, logging in and then keying in the e-mail
address of the recipient. Your Internet service provider
pays local phone rates for the path from the telco
switch to its Internet server/switch. It’s exactly the
same as using MCI before the days of access charges.
But Internet users would not benefit at all from these
access charges.

Wait a minute. Maybe the FCC will do something
rational and require that the new access charges be
used to subsidize local ISDN data services rather than
voice services. Naahhh!

The last time around

In 1987, the FCC proposed to apply these carrier
common line charges to “enhanced service vendors.”
(“Enhanced service vendor” is the term the FCC uses
to designate anyone that offers a service in which
telecommunications and computer processing elements
are combined; it includes packet switching networks, e-
mail networks, database retrieval services, burglar
alarm monitoring, etc.) The FCC received formal com-
ments from 129 parties, and many informal comments
and letters, mostly opposing the idea. Not surprisingly,
the local telcos loved it.

There was no public use of the Internet then, but there
were packet switched networks such as Telenet and
Tymnet, and many companies were just starting to set up
corporate e-mail networks on these packet networks.
The banks were doing electronic funds transfer over
enhanced service networks. CompuServe existed then,
and so did Quantum Computer Services, which later
changed its name to America Online. In addition, even
then, there were thousands of electronic bulletin boards
which had begun to exchange messages across the coun-
try. They all opposed the FCC’s plan.

In October 1987, Congressman Ed Markey con-
vened a hearing in Boston on the issue. Not surprising-
ly. he had no problem rounding up witnesses who
opposed the FCC’s plan. The FCC Chairman at that
time, Dennis Patrick, tried to defend the FCC’s propos-
al. It is fair to say that he did not enjoy that hearing.

Future of access charges

As local telephone service is opened to competition,
the FCC recognizes that it will be forced to revise the
access charge policies. Today, local monopoly telcos
reap a windfall from access charge taxes imposed on
long distance carriers. It isn’t fair to continue these
subsidies to the established local telcos while requiring
new competitive local phone carriers (like cable com-
panies and PCS operators) to operate without them.
Access charge taxes should be eliminated over time, so
that competing phone companies have a level playing
field. Get rid of "em, don’t create new ones! CED
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The Telecommunications Bill keeps promising to be
passed, but things keep getting in the way. It is not pos-
sible at this point to know for sure whether the Bill

Hazards
of retail
set-top
sales

will succeed. However, there are some
parts of it that deserve serious consider-
ation because of the problems they will
cause.

The topic covered here is the haz-
ards of retail sale of set-top boxes.
Congressman Bliley has put forth an
amendment requiring the sale of set-top
boxes from consumer electronics retail-
ers such as Circuit City, one of his con-
stituents. As I mentioned in a previous
column, the consumer electronics
industry has positioned set-top boxes as
evil things, the work of the devil. These
nasty things get in the way of all of
those wonderful TV and VCR features
and functions (whether you want those
attributes or not!). The only reason
folks don’t use those features and func-
tions is not because nobody cares, but
because the evil set-top box gets in the
way.

A mixed bag

Sometime in 1995, there was an
apparition from heaven that told the
consumer electronics guys they were
not seeing things clearly. The set-top
box is in fact a wonderful thing that
can be sold at retail! Rather than trying to kill off set-
top boxes, the consumer electronics guys now want to
make and sell them! We’ve entered a new era!

Very little in life is all bad or all good. Most things
have advantages and disadvantages. From a cable oper-
ator’s perspective, the advantages to subscriber owner-
ship of set-top boxes are primarily economic and
potentially customer satisfaction. Certainly, getting the
subscriber to pay for the hardware and its maintenance
is a real blessing. Also, there is the potential that the
subscriber who owns the set-top box will see it as a
benefit, rather than as something that gets in the way of
TV and VCR features and functions. There is some-
thing about a pride of ownership that brings a “halo”
effect. As I mentioned in a previous column, the VCR
is in almost every way a “set-top box” which has as
much interference with the features and functions of a
TV as does a cable set-top box. Yet you never hear any
complaints about VCR interference with TV features!

Serious hazards arise from subscriber set-top box
ownership. Perhaps the first issue is that of resolution
of in-home problems. Most subscribers do not realize
that the leasing of a set-top box brings with it in-home
pre-paid service. This service is generously provided
and covers not only technical difficulties, but even
assistance in usage and user errors such as not check-
ing to see if the set-top box is plugged in. It will be

important to advise subscribers who purchase their set-
top boxes that this assistance must come from the
retailer, the manufacturer, or will be an extra charge
when provided by the cable operator.

Signal security is a major concern. When the cable
operator provides the set-top box, it can decide when
signal security has been breached and replace the
boxes. Subscribers will not lose an “investment” in in-
home hardware. When subscribers own set-top boxes,
they will be faced with replacing them if they wish to
continue service.

When a service fails

A serious drawback to subscriber ownership of set-
top boxes comes from the hurdle this creates to taking
new services. If the set-top box owned by the sub-
scriber does not have the technology to provide access
to a new service, the subscriber will have to choose
between a) not taking the service, b) adding a second
set-top box to provide access to the service, and c)
replacing the existing set-top box with a new one that
combines the old capability with the new. Clearly, this
presents financial, convenience and “just doing it” hur-
dles to subscribers who might otherwise try a new ser-
vice.

Another aspect of this problem is that a new service
needs to attract subscribers quickly. If the cable opera-
tor provides the set-top box, it will be installed in a
large number of homes simultaneously. The service
provider quickly adds subscriptions. When the service
provider has to rely on consumers purchasing set-top
boxes, there will be a significant reduction in the speed
of penetration. Many service providers will not be able
to survive long enough under these conditions. This
raises yet another concern: what happens when a ser-
vice fails? Under current conditions, a service which
fails and leaves hardware useless does not directly
impact subscribers. If the subscriber purchases a set-
top box for the new service and it then fails, the sub-
scriber will bear the loss. Not only will this cause
unhappiness, but it will further reduce the willingness
to try new services in the future.

Subscriber education

While these problems are not yet upon us, the poten-
tial is high that they will be in the near future. It is
worthwhile giving them some serious thought now.
Probably the most important action to be taken by
cable operators is subscriber education. The issue here
is “management of expectations.” If the consumer is
well aware of the advantages and disadvantages of his
purchase decision and proceeds with an informed deci-
sion, the likelihood of later problems is reduced.

Another way of minimizing the problem is to
require all set-top boxes sold at retail to comply with
FCC requirements for “cable ready” TVs and VCRs.
This includes the Decoder Interface. A modular set-

top box minimizes many of the problems described
above. CIEED
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By Bob Beaury, President,
and Tom Donahue, VP Sales
and Product Development,
Broadband Networks Inc.

garning
etworks

able television operators have a long history of
providing service to institutional customers such as
schools, businesses and government users. In the past
18 months, the combined factors of increased competi-
tion and demanding franchise renewals have made the
provision of distance learning service mandatory for
many operators, and for some, an opportunity to gener-
ate new revenues.

This article reviews the history of fiber optic dis-
tance learning system design. The focus is on the cur-
rent state-of-the art, which is a dedicated fiber optic
network that can deliver a comprehensive set of inter-
active video and data services. Also discussed are some
real-life experiences related to bidding and building
multimedia distance learning networks.

The early days-FM rings

In the second half of the 1980s. FM fiber optics
became a commercially viable solution for headend
interconnects and other applications such as distance
learning. These first networks were either directly
owned and operated by the school district or supplied
by a telephone or alternate access company. In both
cases, the parties involved, including the design consul-
tants, had no desire to deal with a coax/amplifier-based

system and wholeheartedly embraced a fiber optic
solution.

The first systems were designed in a “ring” topology
with a maximum capacity of 16 simultaneows channels
on the ring. Each location was capable of transmitting
one channel and receiving three. This channel configu-
ration stemmed from the conventional wisdom that the
maximum number of remote sites an instructor could
manage during one session was three, therefore, three
receive channels,

In general, these systems met the needs of the first
users. but the limitations of the basic design approach
made it difficult and expensive to add new sites,
increase channel capacity and troubleshoot problems.
1t was a good solution for its time, but it never provid-
ed the functionality and cost to allow for the wide-scale
deployment of distance learning networks.

AM fiber optics

In 1990 the cable TV industry embraced AM fiber
optic solutions for trunking applications. Acceptance of
AM technology in the world of distance learning did
not occur for several more years and can be attributed
to two factors. Distance learning projects often have a
12- to 36-month cycle, beginning with a consulting
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engineer defining a bid specification. Many projects in
the early '90s were built based upon bid specifications
that were written prior to the introduction of AM trans-
mission electronics.

The second factor relates to the type of people who
were doing the design of distance learning systems—
they were not cable television engineers! It took a num-
ber of years, more time than you would reasonably
expect, for the majority of the engineering community
outside of the cable industry to understand the advan-
tages of AM systems.

One of the notable exceptions was Ameritech. In 1991,
the company built a large distance learning network in
Indianapolis that connected 90 schools for interactive
multichannel video and 10 MB data using AM electronics
in a star architecture. It is still today one of the largest
interactive distance learning networks in the country.

AN/FM hybrid designs-TEEN network

By 1993, AM fiber optics was becoming more com-
monly understood, and in that year, some of the first
“AM/FM hybrid” networks were designed and built.
The TEEN (Technology Excellence in Education
Network) was one of those systems and was an
extremely interesting project because of how the net-
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work was designed, and because of the people invalved.

The TEEN Network represents the efforts of a group
of dedicated educators and administrators to provide a
modern curriculum to students at five rural schools in
Kansas (Figure 1). Working with engineering consultant
Tele-Systems, the group first considered the classic FM
ring approach but determined it was too limiting in
terms of channel capacity and site expansion.

The conclusion was a design approach that used both
AM and FM transmission electronics in a star architec-
ture. For the inbound portion of the network, the remote
sites were configured the same as in a classic FM
design. Each site used an individual FM modulater and
FM transmitter to deliver one channel to the next site,
and eventually to the system headend, which was locat-
ed at Marion.

At Marion, all of the signals were received and FM
demodulated to baseband. The signal package was then
AM modulated and fed to AM transmitters for delivery
outbound. Cost considerations dictated a minimal fiber
count and the need to share fibers between sites. To
address the situation, the outbound portion of the sys-
tem was designed with cascaded AM links. The output
of high-power DFB transmitters delivers the entire
channel package to each site. AM receivers detect the
signal package at each site,
and the receiver output is sim-

ply fed to a cable-ready TV Figure 1: Technology Excellence in

. Education Network (TEEN)
set for channel selection and
viewing. ¥ - k]
The AM/FM hybrid SN il

14.8 miles

approach provided the best
advantages of both transmis-
sion techniques. The robust
nature of FM inbound trans-
mission allowed for the
received signals at the headend
to be of broadcast quality, even
though most of the sites were
located many miles away. The
high quality of the inbound
signals at this point allows
them to be either retransmitted
outbound to the TEEN locations or to another network.
In either case, the system is designed so that the
roundtrip signal performance meets or exceeds what the
students are watching in their own home.

Using AM electronics reduced the total cost of the
network while providing expanded channel capacity.
The TEEN outbound transmitters were built for 450
MHz of usable bandwidth, which will meet the needs of
the users for many years to come. It also made the
classroom relatively simple to install, because the end
user interface device is a standard cable-ready TV with
a handheld remote control.

Lost Springs
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* Total network miles—65

THE PREMIER MAGAZINE oF BROADBAND COMMUNICATIONS FEBRUARY 1996

Using AM
electronics
reduced the total
cost of the
network,

while providing
expanded
channel capacity

29



& COVER STORY

In the years that have passed, the TEEN
users have consistently expanded the service
capability of the system. Today, the network
includes Ethernet data service, as well as a
codec for fong distance conferencing with
other networks. The next challenge for the
TEEN group is Internet access, which it
hopes to have up and running sometime in
1996.

AM/FM hybrid design-today

The basic concepts of the AM/FM hybrid
design approach are still being used today.
The most significant differences between the
TEEN design and the design work done today
have to be considered refinements, more than
real changes.

Today’s outbound design (Figure 2, page
32) looks just like a cable TV trunking appli-
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cation in that optical splitting is used to allow
one DFB transmitter to serve multiple sites.

The inbound portion uses the same design
approach but more cost-effective FM transmis-
sion equipment.

The TEEN design used frequency agile FM
modulators and demodulators with separate
transmitters and receivers. This allowed the
network to be easily configured for a full 16
inbound channels. Today, it is generally recog-
nized that most schools will never need to
transmit more than four simultaneous video
channels, and the majority of sites will only
require one channel. This has led to the use of
lower cost fixed frequency modulation and
demodulation equipment, that in the case of
the single channel requirement, is all integrat-
ed into one small package (Figure 3, page 34).

The service packaoe today

What has changed significantly in the past
three years is the set of services most end
users expect to be provided by a modern dis-
tance learning network, including:
v Outbound video—550 MHz is a minimum
requirement, and many users want 750 MHz.
The actual number of channels to be delivered
outbound upon system turn-up varies depend-
ing on available funds but is rarely less than 40
channels. The bottom line is that users want as
many channels and as much usable bandwidth
as possible for broadcast-only service, interac-
tive videoconterencing and media retrieval.
v Fax-Any capability of the network that
reduces the end user’s existing cost helps pay
for the network. Most users expect the net-
work to provide the capability for fax service
between sites. This capability is relatively sim-
ple and inexpensive to implement, and in fact,
was provided as part of the functionality of the
TEEN Network.
v Data-10 MB Ethernet & Internet Access.
This is the must-have service. For many edu-
cators it is more important than the video ser-
vice. The 10 MB Ethernet capability can be
used for administrative functions, such as
attendance, payroll, record keeping, etc.
Schools see this as a means to centralize their
data processing functions and to reduce MIS
expenditures. Internet is almost self-explanato-
ry. Does anyone want their children to attend
schools that aren’t connected to the Internet? It
is the 1990s’ version of the encyclopedia.

Commercially available and proven RF
modems have greatly simplified the simultane-
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ous transmission of 10 MB
Ethernet, Internet and multiple full
motion video services. RF bridges
connect each remote Local Area
Network (LAN) into a multi-site
Wide Area Network (WAN). The
WAN can approach a 200-mile ser-
vice radius and be fully symmetrical
with full 10 MB throughput. The
bridges connect to the WAN via
standard cable TV video RF fre-
quencies to allow data carriers to be
combined and transmitted with the
video channels (Figure 2).

A central headend collects the
inbound data carrier from each LAN
and uses a frequency translator to
convert the data package to a high
frequency outbound carrier returned
to each site’s bridge. The headend
equalizer or “pacer” router synchro-
nizes the data flow and network
authorization between LANs
(Figure 4, page 35).
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Figure 3: Integrated FM transmission bandwidth and access between sources and
TR1101-NT users.
optical transmitter carries: Any network that provides all of these
%L;gg;éogu‘g%eg‘ capabilities has to include system switching
or be designed so that system switching can

10 MB data
on one fiber

Full motion video

=N

easily be added in the future. Many of the
early distance learning networks were com-
plicated to use and discouraged rather than
encouraged teachers and students to use the

475 == system.
e ) . .
Y Cosoand afldlo e R’; :%ajrgc;;/gm IEEE 802.3 The technology can’t interfere with the
Single- z";__s:ziﬂr;: wfou/tnput LAN interface learning process, and this is best accom-
e L plished by giving the teacher very simple

fiber
TR1101-T-VDA transmitter

(channels T3 or T10)

Internet Protocol (IP) access is connected from the
local Internet provider or “gateway” and connected to
the WAN using an [P router. The [P router allows
simultaneous Internet and Ethernet service over the
WAN Ethernet bridge/translator network. The IP router
directs Internet access to LAN users via their IP
address, while other protocols are directed by the
Ethernet pacer.

The network management software allocates data

“1 JUST CONNECTED
DISNEY TO CHANNEL
32 WITH THE TOUCH
OF AN ICON..."

tools to set-up and control conferences.
Based upon the feedback received, the fol-
lowing are some of the user capabilities that need to be
provided by a modern distance learning network:
v End users can schedule their own conference and
receive immediate feedback upon their request.
v If the conference can’t be scheduled as requested,
the network provides alternate conference times and
dates.
v The classroom environment provides the teacher
and students with a full-motion, continuous view of

CED: ComMmuNICATIONS ENGINEERING & DESIGN FEBRUARY 1996



all participants. Figure 4: Headend configuration for concurrent Ethernet/Internet connection
v The teacher can control and switch
the video images being viewed.

v The teacher has access to multiple
views of any one location.

Qutbound data channels
to remole sites

Optical splitters

5 AT
v The leac.her can remotely control [ Local premise LAN] ;<
source devices, such as VCRs, cam- Outbound transmitters
eras and microphones. IEEE “Pacer” convert electrical to optical
v’ The control functions are all 803.1 modem
through a handheld remote control, = l A Videeronanels
like the one teachers use in their own — 5 for interactive
home. = |2 conferencing
. The cl.assu? approach .to Seting Up & gopware control package: X ‘,
video switch is to cstablish a central- 1) SNMP (Internet) Translator
ized baseband matrix switch at the 2) TCP/IP (Internet)
headend. Thi D i 3) Boot server (Ethernet)
system hea end. 1§ approac ‘Lan ¢ 4) MAC manager (Ethemet)
very expensive both in terms of the Y

penalty it places on the transmission

e
ele.clror.ncs and the cost of gmwmg the { Internet handoff: q - L Inbound data channels
switch in the future. To avoid these | 7-1 through DS-3 from remote sites  lagi—

a8 i Internet protocol
problems, the focus has moved to dis- (1P) rou tef modem Inbound receivers convert

tributed switching solutions using sim- optical to electrical
ple programmable demodulators at the
school controlled by the EDCOMM

"ee.AND | CONTROL
HUNDREDS OF OTHER
DEVICES RIGHT FROM
MY PC WITH THE
VIDEO COMMANDER

VISUAL ROUTING
SYSTEM.'

IRIS TECHNOLOGIES, INC.
We Make Connections Easy!

CALL 1800 354-4747 EXT.12
FOR A FREE 10 MINUTE DEMONSTRATION.

Circle Reader Service No. 19
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network management system.

The advantages of this approach, beyond
reduced cost, include the capability to desig-
nate any site on the network as a gateway and
the ability to grow the switching capability of
the network in an incremental manner based
upon the needs of each site.

A growing number of cable operators are
exploring the possibility of providing distance

learning solutions. The common perception is
that this growth is resulting from a need to sat-
isfy franchise requirements. This is partly true,
but ignores the fact that cable operators see the
opportunity to generate new revenues and
enhance their public image. It also does not
recognize the reaction of many cable operators
to imminent competition for video service in
their franchise areas.

¢ The most highly selective bandpass filters.

¢ Sharp notch filters for reinsertion with
minimal loss to adjacent channels.

¢ Pay-TV traps shipped overnight.

¢ Large selection of terrestrial interference filters
to improve C-band reception.

¢ Custom filters designed to your specifications.

Distance learning-the business case

This multi-purpose strategy is the case for
Comcast in New Jersey and Marcus in
Wisconsin. End users are capable and willing
to pay for both video and data services, if they
are delivered with cost-performance tradeoffs
that are of real value. The authors’ company
has worked very closely with Comcast and
Marcus to put together cost-effective solutions
that include simultaneous full-motion video-
conferencing, 10 MB Ethernet service and full
Internet access.

This combined set of services and the guar-
anteed capability for future expansion to more
sites and other systems gave Comcast and
Marcus dramatic advantages (and the winning
bids) versus the competition.

These systems provide the infrastructure
and demonstrate the capability to reach a new
customer base with an expanding number of
site and service requirements. Most important-
ly, both systems use current, cost-effective
technology in designs suitable for wider scale
business plans.

Areas up to 70 square miles are serviced
with expansion capability provided for 30, 60
or more fully interactive sites. These sites
can include government institutions, medical
facilities, colleges and schools to provide
multiple market opportunities all supported
by one network.

The building of infrastructure and the
delivery of service today at a realistic price
positions Marcus and Comcast extremely
well for future growth. Their competition has
been pushed back, their networks have
expanded their reach and service capability,
and as corporate citizens, they are viewed as
providing an innovative, important service to
their communities.

Itisn’t hard to understand that this is a win-
ning strategy for these two operators and oth-
ers who share the vision.

Distance learning—defined as providing

| interactive video, audio and data services to

schools, businesses and government-is a real
business that is of strategic importance to the
cable industry.

The existing franchise, when combined
with the use of a comprehensive multimedia
design solution, provides the cable operator

with enormous advantages over the competi-
tion. CIED

] Ask for our new Cable Television Catalog Vol. 1 #4.
S
Z
8 Request Fastrap Vol. 1 #2 for
§ Pay-TV Traps &
e MF: TVRO Vol.1 #3 for
s Terrestrial Interference filters.
19 MICROWAVE FILTER COMPANY
2 6743 KINNE STREET
£ EAST SYRACUSE, NY 13057
o 800-448-1666 * 315-437-3953
FAX: 315-463-1467
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To bend glass without breaking it is impressive.
To do it decudes from now is amazing.

Alcatel fiber with the revolutionary AFC3

coating system actually gets stronger and

stays flexible as it ages. Not convinced that's

amazing? Consider for a moment. What else

in the world defies the unwritten natural law

that everything gets weaker, more brittle and

less flexible with age? Yet few attributes could

be more important for the fiber you install in

your nefwork. Because after you install it,

you need to access it. Tomorrow. Months from

now. And years from now. Get Alcatel v
AFC3 protected fiber, and you won't worry

about flexing, stripping or splicing. For years ALCATETL
and years. For a brochure on Alcatel world

class fiber and cable products, please

call 1-800-ALCATEL.

©1995 Alcatel
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6 F1BeErR OPTIC EVOLUTION

Fiber optic evolution

From the fall of
Troy to present day

extends

capacity, reach

By Rob Koslowsky, Director of Transport
Marketing, and Drew Martino, Marketing
Support Specialist, Nortel Broadband
Networks, Atlanta, a division of Northern
Telecom Inc.

The past decade has ushered in a dramatic in-
crease in bandwidth-hungry applications. Many
predict that by the end of this decade, traffic
will be almost 10 times today’s volume, due to
the emergence of multimedia applications.

The transformation of electronic communi-
cations to an Information Highway is being re-
alized by fiber optic cables. With a bandwidth
capacity thousands of times greater than cop-
per and coax lines, fiber cables provide a trans-
mission medium that is quickly leading com-
munications onto the “high performance high-
way.” The appeal of fiber is that compared to
copper and coaxial cable, it can carry thou-
sands of more bits per second, and it has a bit
error rate a thousand times less.

In the beginning. ..
Optical communications pre-dates both
electrical and radio communications. Queen

First multichannel cable
TV installation in the
United States

Table 1: Fiber optics time line

Clytemnestra received news of the fall of Troy
in 1184 B.C. by way of opticil communica-
tions. A series of bonfires, on line-of-sight
hilltop locations, relayed this information a to-
tal distance of 900 km. This was one of the
first long distance networks.

The ancient Greeks observed that light
could be guided by a piece of glass. And it
wasn’t until 1966, when Kao and Hockham
(U.K.) suggested optical fiber for long distance
transmission, that fiber optics development
mushroomed. The 1970s brought fiber optic
technology to service providers. A basic fiber
optic link features a digital bit-stream, obtained
from data, video or telephony sources, driving
a laser transmitter to produce light pulses. At
the receiver, these impulses appear attenuated
and widened due to the fiber characteristics. A
photodiode receiver converts the impulses back
to the original bit-stream. Both telephony and
cable TV providers deployed systems with up
to 10 km reach, carrying a few voice circuits or
video channels. During the early 1980s, fiber’s
loss characteristics and pulse narrowing advan-
tages were improved. This improvement al-
lowed service providers to extend the reach and

New 1300 nm
singlemode fibers
introduced

Installation of
largest cable
TV trunking

ATC engineers
begin testing

concept of AM

system in U.S.'

fiber backbones

increase capacity of their fiber optic systems
by an order of magnitude. Figure la [1] illus-
trates the bit rate capabilities for several types
of transmission media, including fiber (see
page 42). Clearly, there is still plenty of room
for higher bit rate electronics to fully exploit
the bandwidth carrying capability of optical
fibers.

Fiber-the early years

Moving information from point A to point B
is therefore not a new challenge-telecom man-
agers have been addressing this issue for a
number of years, and usually responded by
packing transport pipelines to capacity or by
increasing the size of the pipeline itself. This
was accomplished by removing the copper bot-
tleneck and replacing it with digital microwave
radio technology and optical fiber systems
throughout the 1980s. By the close of the
decade, fiber transport was the delivery vehicle
of choice for high bandwidth transport. Figure
1b illustrates the industry’s experience with
asynchronous fiber technology, the precursor
to Sonet technology (page 44).

Various types of asynchronous technologies
were developed during the 1980s, all with ven-
dor-specific protocols. During that time, manu-
facturers developed extensive experience with
service providers. From this experience, it was
learned that fiber technology reduces burst-er-
rors, an important requirement for data and
video transmission. Field operation of fiber
electronics confirmed the reliability of laser
device technology and the reduction in mainte-
nance routines, which is so important to opera-
tions personnel.

It was also discovered that available band-
width attracts use, resulting in development of

New high-power
DFB and YAG
transmitters are introduced

The term
‘Hybrid
Fiber/Coax"
becomes
pervasive

First AM transmitters
make multichannel
video over fiber a reality
The “Fiber Trunk
and Feeder" concept

s 0

'75 '76 77 '78 '79 ‘80 '81 '82 '83 '84 '85 '86 '87
) First video Beginning of
Corning Gflass. Wor ,;.S trunking system use of 1310 nm
Isaent/sts aprlsartg irst installed in the equipment in cable
low-loss optical fiber United States TV applications

38

{

'88 '89 93 94 95
Fiber networks MSOs are actively
begin to become  deploying fiber to nodes
cost competitive often serving as

to coaxial networks few as 500 homes
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15 Siecor Carporation
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NOTICE HOW HE ISN'T WORRIED ONE BIT
ABOUT KEEPING HIS NETWORK RUNNING SMOOTHLY.

The fact is, Roger would be wigging out if he wasn't
using Siccor to help tackle his CATV network. Because
Siecor gives him tailored solutions. Not just cookie-cutter
solutions originally designed lor other applications.

For instance, when Roger needed his cable jackets
striped so they wouldn't be confused with other cables,
Siecor started striping. When he requested a 19-inch

fiber distribution frame instead of a standard 23-inch frame,
Siecor began building. And when Roger sought an easier way
to control his network, Siecor supplied him with network
management software that gives detailed information on every
component in his network. Basically, Siecor has come up
with every railored solution Roger could hope for.

Except maybe, some good-sized hair clippers.

SIECOR

What can we do for you?
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¢ FIBER OPTIC EVOLUTION

higher-speed optics. Fiber cables required no
upgrades. Capacity and reach were extended
by deploying new fiber electronics. It was also
learned that “cable cut” survivability was a
definite requirement. Qutages were not ac-
ceptable for fiber cables simultaneously carry-
ing 8,064 voice channels.

At the same time, Sonet and SDH signaling
standards were in development [2], as service
providers and manufacturers alike realized that

the expansion of the communications infra-
structure and the “shrinking globe” required
common terms and standards so that messaging
could change routes and travel on other high-
ways with equal ease. Product compatibility
among vendors would allow efficient *“pack-
ing” of circuits and access with add-drop multi-
plexing (ADM) and virtual tributary bandwidth
management (VTBM).

During the 1990s, one supplier alone has

nerlormance
in a4-pin
package.

For Sonet
receivers, EPITAXX

provides choices that give you
deS|gn freedom. Now, with

EPITAXX's ERM531,'4,'5, and '6 series of
PIN-Transimpedance Amplifier Modules
and a few off-the-shelf parts, you can
design a Sonet receiver to meet your own
needs. Our solutions will allow you to
attain greater sensitivity. You'll also save
board space and increase your options
for layout and optical termination. And,
you will save money! Call us to learn how.

RONIC

=7 Graphics Drive
West Trenton, NJ 08628
—= (609) 538-1800

UMY FAX (609) 538-1684

Circle Reader Service No. 23
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shipped more than 20,000 Sonet network ele-
ments (as of December 1, 1995). This trans-
lates into an additional field capacity of over
16 million DS-1s supporting the longest
Sonet routes in both Canada and the United
States.

QOutages have been reduced to barely min-
utes per DS-3 annually, and network surviv-
ability within rings and between rings is now
available, allowing a damaged central office
to be bypassed by uninterrupted traffic.

The industry has pushed the performance
pedal-to-the-metal, from a bit error rate of 1 x
10E<to 1 x 10E"'2, an improvement of three
orders of magnitude. In fact, the new OC-192
technology includes forward error correction
(FEC) so that bit errors can be detected and
corrected—further improving the quality of the
| digital signal. Manufacturing environments

today subscribe to an 1ISO 9001 level, to en-
sure quality processes, procurement and pro-
duction. And the traffic keeps building on the
highways as fast as they’re constructed-avail-
able fiber bandwidth continues to attract use.

Managing the high performance highway
Manufacturers have managed the complexi-

ty of the electronics for the high performance

highway so that network providers can do the

job of delivering high-end services. To facili-

tate the service demand, fiber optic terminal

| evolution has seen the industry triple or

Sonet for
video transport

I Unlike analog technology, digital sig-
nals retain strength and clarity when
’ transmitted over great distances. Only
digital technology can handle high-
| speed data and graphics/video transport
‘ as well as voice. Sonet delivers a stan-
dara-based fiber platform that is finding
l industry acceptance for delivering video.
Cable TV operators and local ex-
change carriers are minimizing capital,
operations and maintenance expenses
by establishing Sonet rings for super
| headends that efficiently connect with
mini-headends across a city or across a
region.
Interexchange carriers are providing
a service for terrestrial delivery of video
signals. Governments are increasingly
funding integrated community networks
for deploying educational programs to
rural schools, for sharing resources
across agencies, or for enabling town
hall meetings.

|
|
|
|
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Your Subscribers are Monitoring
Your Network Performance.

¢ Complete Headend Monitoring
and Control

e Increase Subscriber Satisfaction

¢ Reduce Out of Service Time

* Self-healing Capabilities

* Automatic Service Restoral

¢ Reduce Maintenance/
Troubleshooting Costs

BARCE-

For more information,
call {770) 590-7900 or write:

BARCO

1000 Cobb Place Boulevard
Kenresaw, Ga 30144

Te!: {770) 590-7900

Fax: {770; 590-8836

ROSA software keeps an eye on your
network. It can see problems before

they are noticeable to your subscribers,
reducing service outages and maintaining
high levels of customer satisfaction.

ROSA also simplifies maintenance and
troubleshooting, pinpointing problems,
switching in backup equipment, and
reducing service dispatch calis.

ROSA is short for Remote Control and
Diagnostic System Open System Archi-
tecture. But it's long on promoting
the highest quality of service and
keeping subscribers happy.

Circle Reader Service No. 24

i



¢ FIBER OPTIC EVOLUTION

Figure 1a: Maximum bit rate possible for various transport media

Wire

Coax
10 Gbps systems

/ deployed in 1996

|
\—— Current rate / \ Potential J

| I | | I | I

M 1G 1T
Bit Rate (bit/second)

Fiber

quadruple fiber bit rate capacity every four
years. This is shown in Figure 2a.

Another perspective is that from 1980 (four
DS-1 fiber systems) to 1996 (5,376 DS-1 sys-
tems), the following occurred with fiber:
¢ Capacity is 1,554 times more on the same
two fibers;

v Flexibility is five times greater with point-
to-point terminals, regenerators, rings, ADM
and hubbing;

v Size is the same: about 1/2 of a 7-foot rack,
23-inches wide;

¢ Power consumption is the same: a few hun-
dred watts.

Taplocks’ and All the Marking
Products You Could Ever Need.

Circle Reader Service No. 25
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Incorporation of microprocessors, microcon-
trollers and software into fiber electronics has
significantly increased functionality and ren-
dered external monitoring devices obsolete.
Monitoring of the network is centralized and
instantaneous, enabling the identification and
resolution of potential problems before they
can impact service. This is critically important,
because it guarantees uninterrupted service to
many who can realize huge losses from just
minutes of downtime. Although transparent to
the customer, simplified maintenance and prob-
lem reporting add a degree of reliability to the
network and ensure prompt action in the event
of a problem. In fact, a number of service
providers have back-up monitoring centers.
This proactive approach to correcting problems
improves customer satisfaction.

Enabled by the construction of these high
performance highways, all service providers
are now seeking a share of the growing access
market by delivering voice, information and
entertainment to businesses and residences. Ca-
bleLabs is considering gigabit Sonet rings for
video distribution; Bellcore is examining
Sonet rings for telco new service deliveries;
competitive
access
providers are
looking at gi-
gabit Sonet
rings for ser-
vice delivery
for ATM; utili-
ty operators
are deploying
Sonet rings for
power grid
management;
and corporate
America is
eyeing gigabit
Sonet rings for high-speed data transfer.

With the prevalence of fiber plant and stan-
dards based optoelectronics, service providers
can deliver DS-1 and DS-3 private line ser-
vices in days, instead of weeks or months. Fig-
ure 2b illustrates the improved responsiveness
service providers have achieved. It is predicted
that by the year 2000, 50 Mbps services will
be activated within hours after customer re-
quest.

The capacity of networks to meet demand
has been a challenge for service providers over
the past 10 years. What seemed like adequate
bandwidth at the beginning of the “service rev-
olution” has barely kept pace with emerging
technologies. Trends such as simplification of
today’s voice networks, continued growth of
domestic and toll traffic, increasing emphasis

By the year 2000,
50 Mbps services
may be activated
within hours
after customer
request
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¢ FIBER OPTIC EVOLUTION

on reducing down-

Figure 1b: Industry fiber experience

time, interconnection

of servers at native 1980
speeds and wide area

networking are driving 1991
the bandwidths. The 1983
existing bandwidth 1984
available is only due

to the foresight and F
major capital invest-

ment of service 1987
providers who have

been challenged to t9ge
provide adequate

transmission capabili- 1990
ty within cost con-

straints.

So, a solid Sonet in-

interesting mix of

services off the high-
FD-2 way to those who
Burst errors reduced wish to tap in from
2 the communities it
FD-135 Reduced maintenance supports. But what
FMT-135 , does the roadmap of
40,000 Aerabie laser the future look like
fketa + = Bandwidth from a service
FMT-45C systems attracts use provider’s perspec-
FD-565/WDM tive?
Errrys No cable upgrades As more traffic is
i added to the infra-
FD-565 ring Cable cut structure with larger
Sonet SIS chunks of bandwidth,
both fiber exhaust
—— w— 20d fiber electronics

frastructure allows significant growth and ser-
vice flexibility. Sonet technology ensures that a
service provider can rapidly deploy services.
Figure 3a illustrates this “service ready” con-

cept.

The requirements for a service ready Sonet

infrastructure are as follows:

v ensure high capacity OC-48 and
0OC-192 solutions are available;

v ensure access networks are flexi-
ble to accommodate both OC-3 and
OC-12 levels of traffic;

v deliver both “cable cut” ring and
“node failure” ring (matched
nodes) survivability;

v'provide STS bandwidth manage-
ment across the OC-48 or OC-192
“pipeline” and VT bandwidth man-
agement across the OC-3 or OC-12
“spigot;”

vensure both traditional and
emerging (concatenated OC/STS-
3c or OC/STS-12c¢) services are
supported among multiple ring
structures;

v simplify network upgrades with

software-based evolution; and

v conduct network planning reviews to elimi-
nate network bottlenecks and maximize fiber

utilization.

The high performance highway infrastruc-
ture today is weaving a complex web of high-
capacity traffic pipes across the country, and an

Figure 2a: Fiber optic terminal evolution

bit rates will need re-

view by the service provider. They will also

need to look at the long-haul or interoffice equa-
tion. Such route analysis and subsequent plan-

ning are driven by dollars per bit economics.

Lightwave transport bit rate (Mbps)
Timeline Interoffice Feeder Distribution
1980 45 N/A N/A
1984 135 45 N/A
1988 565 150 N/A
1992 2400 600 150
1996 9600 2400 600
2000 38400 9600 2400

“How far and how fast can [ propel this traffic?”
will be the question for the network manager.
Many service providers are now looking for

innovative ways to increase the traf-
fic-handling capacity of existing
fiber routes without incurring the
expense of laying additional fiber
cable. This trend will accelerate in
the future as new and emerging ser-
vices dramatically increase the de-
mand for additional network band-
width and for enabling technologies
such as Asynchronous Transfer
Mode (ATM). The network infra-
structure to address these emerging
needs is synchronous optical net-
works (Sonet) configured to protect
against electronic, cable and node
failure, while at the same time, sup-
porting new service. Ramping up
for the information superhighways
of the future will require innovative

" DEPENDABLE, FLEXIBLE

Frequency Agile 54 through 450 MHz
Exceeds FCC differential gain/phase/CL specification —
Also sub-low channel version 360HLT . — ~ e
Available in Domestic and International Standards from e’ ="H.-*- = ._.. = ]-
— & 2405 South Shiloh Road

— CA-D CO Garland, TX 75041
—— Phone 800-877-2288 or 214-271-3651

SYSTEMS, INC. Fax 214-271-3654
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Figure 3a: “Service ready” Sonet requirements

%Z Circuit switch

Video

Broadband and
narrowband access

@ Residential

Sonet [ :
infrastructure

/| Business

sources
=
(i J\ Government/
Potential product values B education
* High capacity networks
» Survivable network infrastructure
ATM » Bandwidth management
» Concatenated 155 Mbps-622 Mbps services
» Software-based evolution
» Multi-vendor OSI management
[ Sonet enables rapid deployment of services T

tems. If an operator’s fiber is enclosed in a
pipeline, installed in a tunnel, buried under a
street or strung along a high voltage transmis-
sion line, then upgrade plans do not call for
more deployment of fiber. Service providers

ready there. Upgrading OC-48 electronics to
OC-192 provides a 4:1 fiber utilization, a 4:1
network element reduction and bandwidth
management across the “pipeline.”

are maximizing the fiber resources that are al-

Gonstructing the access ramps

During the past year, the importance of
having a flexible access plant to service end
users has become evident. Large clusters of
bandwidth-hungry businesses require OC-12
capacity, while a number of more widely dis-
tributed DS-1 users can be served with OC-3
capacity. Survivable Sonet rings are mandato-
ry in this environment and must be able to be
quickly reconfigured, delivering service adap-
tive access.

Sonet ring bandwidth management capabili-
ties also provide flexibility and the responsive-
ness needed to position the network to carry
new services. The synchronous nature of Sonet
allows the ring terminal to be seen as a Sonet
LAN which accommodates standard and non-
standard interfaces.

Existing and future services can be dropped
directly from this Sonet bus, allowing much
greater flexibility in offering new or existing
services anywhere in the access network. and
increasing the service provider’s responsive-
ness to its customers.

What is the next step? A service provider in
the year 2000 will be considering deployment

Sadelco’'s New 1GHz Calibrators
Portable, +1/4 dB Flatness, 4.5-1000 MHz

Made in the USA by:
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a e co. nc- 75 West Forest Avenue, Englewood, New Jersey 07631

Sadelco was 13t to advocate using H. Sadel’s patented
White Noise Application to calibrate Signal Level Meters

Ideal

for Calibrating
Signal Level Meters
and all CATV Equipment.

[JExpanded Freq. Range
SC600: 4.5-600 MHz
SC1000: 4.5-1000 MHz

O Increased Noise Output
Level: +20 dB

CJPrecision Rotary
Attenuator

O Horizontal/Vertical
Sync Pulse Simulation

Tel: 201-569-3323
Fax: 201-569-6285

Circle Reader Service No. 31

148 CED: CoMMUNICATIONS ENGINEERING & DEsSIGN FEBRUARY 1996




You used to build everything
with these.

3
ESQuatirern
78OMMHE 1205

arg ZHINOG
H3zIvnos

S
- i
Now try this A
.
Remember the appeal of your favorite * Separate optical & RF platforms * Easy access to all plug-ins through
building blocks? Anvthing you could allow future upgrades the module cover
imagine, you could create. Today ) o
MEGAFLEX allows you to create * 4 high level outputs ¢ Status monitoring
cheh/ archite'cture from fiber deep' ¢ 1.5 GHz housing platform— ¢ Attenuators on each return path and
HFC (hybrid fiber-coax) to passive screwless seizure forward path

coaxial networks with one optical

RF platform. Technically sophisticated, Imagine creating the architecture
yet cost-effective, MEGAFLEX giyes e 15 amperes pass through current tor the next generation,'then call
you the features you’ve been waiting us at 1-800-336-3526 far the
for in one simple, tlexible design. ® 40-90Vac voltage power supply building blocks.

* Bridger switching

Architecture for the next generation.™

[TT7Y) BROADBAND

Angat Communication Products Inc., 23315 66th Avenue South, Kent, Washington 98032, Phone: 206-854-9802 or 80C-336-3526, Fax: 206-813-10C1

Circle Reader Service No. 32



< FIBER OPTIC EVOLUTION

Figure 3b: Optical ampilifiers double system reach while maintaining

the capacity gains of wave division muitiplexing Extended reach
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of multi-wavelength technologies to implement
advanced optical networks. Optical amplifiers
will require flat gain across multiple wave-
lengths.

Another technical challenge will be the de-
velopment of passive devices, which split and
redirect a large number of wavelengths with
high isolation between channels. Manufactur-
ers need to fabricate new laser arrays with mul-
tiple wavelengths, separated by nanometers.
Work is underway by many industry partici-
pants to ensure fiber capacity and reach contin-
ue to be maximized.

The network of the future will push net-
work elements like Sonet terminals and ATM
multiplexers into the end user environment.
This is illustrated in Figure 5. The service
provider will create an all-fiber network with
higher utilization and capacity than possible
today. Interface ports will no longer be elec-
trical. Consequently, there will be fewer of
them and the backbone will finally become
“all fiber.”

The technology challenges to be overcome
include multi-wavelength WDM routing and
operational visibility of optical network ele-
ments. With continued investment in the
Sonet “pipelines” of today, optical backbones
will become a reality in no time.

The challenges for manufacturers and service
providers are to keep pace with fiber technology
as it evolves and with the service provision de-
mands in delivering the bandwidth, reliability,
and capabilities that communities of the future
will require. High-octane Sonet elements, com-
prising a solid high performance backbone,
complete with flexible fiber access, planned in
advance and expanded cost-effectively, will be
the key requirements to future success. And,
with fiber as the foundation, the communica-
tions path is clear. Welcome to the high perfor-
mance highway. CED
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Extended
requirements

modulators for

1 GHz HFC systems

By S. W. Merritt, G. J. McBrien, and E. R.
Yates, Uniphase Telecommunications Products

The use of fiber optic transmission in cable
TV systems resulted from user demands for
greater reliability, more bandwidth (channels),
lower distortion, longer reach, and lower cost
installations than was possible with all-coax
systems. Fiber optic transmission for cable
television became practical in the late 1980s,
when optical links were demonstrated to meet
the dynamic range and cost targets set by the
industry.

Early installations supported 40 channels in
a fiber-to-the-feeder architecture, where the
optical links connected a headend with coaxial
networks, each serving several thousand sub-
scribers. The advantages of fiber-to-the-feeder

over all-coaxial networks were achieved
through the elimination of RF trunking ampli-
fiers between the headend and the neighbor-
hood to be served. As the amplifiers were
eliminated, the system reliability improved
dramatically. System reach was increased as
the distortion contributions associated with the
amplifiers along the transmission route were
eliminated [1]. As a result, system upgrades to
the increased bandwidths required for 60 and
80 channels were practical in systems using
fiber-to-the-feeder.

Externally modulated transmitters for cable
TV utilizing high power, low noise diode
pumped YAG lasers operating at 1320 nm
have been available for several years. The rela-
tively high cost of the externally modulated
transmitter is justified by the high optical out-

Figure 1a: Dual ring-star signal distribution architecture for a hybrid fiber/coax system as proposed
by cable companies and equipment suppliers [2].
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Figure 1b: Star-star signal distribution architecture for cable TV and hybrid fiber/coax systems in

use today [3].

Figure 2: Frequency plan proposed by Scientific-Atlanta for HFC systems supports analog and digital

video, data and voice signals [5].
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put power attainable. The high power allows a
larger number of subscribers to be served than
can be accomplished with a directly modulat-
ed transmitter. Alternatively, a longer system
reach can be achieved. New externally modu-
lated transmitters operating at 1550 nm are
being introduced at this time. External modu-
lation allows dispersion-free operation at this
wavelength, allowing the user to take advan-
tage of lower optical attenuation in the fiber,
and the use of optical amplifier technology.
The result to the system user is longer reach
than can be achieved with other link technolo-
gies.

As deregulation of the cable TV and
telecommunications industries continues,
hybrid fiber/coax network architectures are
being deployed to deliver services in addition
to analog broadcast video. These services
include digital video, voice and data signals.
Interactive services requiring two-way trans-
mission are being introduced. The additional
services require additional bandwidth. Further,
system reliability becomes more critical, and
headend/central office complexity and cost
increases as the equipment required to provide
interactive and video-on-demand services is
added.

Redundant rings

Dual ring architectures are gaining favor for
the distribution of services as an alternative to
star-star plants. Both are shown in Figure 1.
The redundant dual ring architecture is similar
to Sonet rings deployed by the telcos, and
offers enhanced reliability over the star-star.
Both ring and star architectures utilize a pri-
mary transport network to distribute common
signals to secondary nodes, where local pro-
gramming may be added.

A primary ring is used to interconnect a
master headend which receives satellite down-
links with widely spaced secondary headends.
Because the primary ring links are for head-
end-to-headend communication, the modula-
tion format used for signal transmission at this
system level is at the discretion of the system
operator.

The secondary headends distribute analog
broadcast video, are the source for video-on-
demand programming, and add local content
to the programming. The modulation format
used for transmission from the sec-
ondary headends must be compati-
ble with end user equipment (NTSC
televisions, set-top boxes). In addi-
tion, the secondary headends service
the functions associated with the
reception of upstream voice and data
signals. A typical frequency plan for

1000
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¢ INTEGRATED OPTIC MODULATOR

Figure 3: Integrated optic chip for HFC applications includes a phase modulator for SBS suppression, a
dual output intensity modulator to maximize overall optical throughput, and an integral photodiode

date the ring size, and additional
optical power is required to drive

for generating a signal for control circuitry.
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interactive hybrid fiber/coax distribution is
shown in Figure 2. Modulation formats for the
digital signals include spectrally efficient tech-
niques such as n-QAM and n-VSB. These sig-
nals are analog-like in structure and, unlike 1/0
digital transmission formats, require high
fidelity transmission systems.

The requirements of modern hybrid
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Photodetector

fiber/coax systems designed for the distribu-
tion of video, data and voice signals, therefore,
increases the performance specifications and
reach over what is required in a one-way, 550
MHz, 80-channel analog cable TV distribution
system. Bandwidth to 750 MHz is required
now, with bandwidth upgradeability to 1 GHz.
System reach must be increased to accommo-

Taplocks’ and All the Installation
Products You Could Ever Need.

widely spaced multiple nodes.
Frequencies below 50 MHz must be
useful for voice and data transmis-
sion, and means for suppressing
nonlinear effects such as stimulated
Brillouin scattering must be includ-
ed in the system design.

The features of externally modu-
lated transmitters, which are particu-
larly favorable to the new systems,
include operation at high optical
power levels and the excellent sup-
pression of second order distortion
products. The unique distortion
characteristics of externally modu-
lated systems allow their cascade
with directly modulated transmitters
with little overall impact on the distortion bud-
get of the system, thus increasing overall sys-
tem reach [4].

The schematic of an integrated optic circuit
with an external modulator designed for use in
hybrid fiber/coax systems is shown in Figure
3. The circuit includes a phase modulator and
an intensity modulator with a 3 dB coupler to
generate complementary optical outputs. The
annealed proton exchange optical waveguides
provide for single polarization operation. The
phase modulator can be used for line broaden-
ing, and the output coupler allows light nor-
mally lost in a single output Mach-Zehnder
structure to be recovered and used in transmis-
sion.

In addition, the integral photodiode at the
output provides a signal for control circuitry.
The circuitry is used to monitor and fine tune
the operating point of the modulator to mini-
mize even order distortion products.

Modulator performance

Fundamental issues associated with modu-
lator performance include achieving flat fre-
quency and linear phase responses, maintain-
ing constant input impedance over the frequen-
cy band, and meeting drive power require-
ments which are compatible with commercial-
ly available electronic amplifiers. These trans-
fer function and impedance parameters are
particularly important if the linearization elec-
tronics are to operate as required. Low optical
insertion loss, minimal optical reflections, and
stable operating characteristics are also
required for optimal system performance.
Figures 4-6 show the frequency response,
deviation from linear phase and impedance
characteristic of a modulator designed for HFC
systems operating to 1 GHz. The nearly ideal
characteristics are critical to successful lin-
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¢ INTEGRATED OPTIC MODULATOR

Figure 4: Frequency response of modulator designed for HFC systems is

flat to 1 GHz.
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earization as is required for transmission at
high modulation indices. The typical third-
order intercept point at the RF input port to a
1300 nm modulator is +27 dBm (+28.5 dBm
at 1550 nm) and is compatible with commer-
cially available preamplifiers used in cable TV
transmission systems.

Figure 5: Minimal deviation from kinear phase allows for wideband harmonic

suppression using linearization circuitry.

products to -70 dBc
under operating con-
ditions. A photodiode
incorporated into the modulator package pro-
vides a control current for use in fine tuning
the bias point.

Optical reflections from the end faces of the
integrated optic chip are suppressed by more
than 60 dB to the incident light by angle pol-
ishing the endfaces of the chip. Reflected light
falls outside the
acceptance of

800 1000

g the fiber, and is

% 20 not guided back

;8—‘ (7 to the laser

a source.

10

§ Stable oper-

g ° ating character-

g o] s — istiqs are

E 5 ach}eved at

£ -10 optical powers

S of 200 mW

gP over tempera-

>

& 20 , 200 400 600 800 oo Eiures fro;:nt-zgs
Frequency (MHz) egrees C to

degrees C.

The modulator illustrated in Figure 3 uti-
lizes a directional output coupler to provide
for two complementary optical signals. For
these signals to be simultaneously linear, both
must be simultaneously biased to the half
intensity operating point. This is achieved by
balancing the legs of the output coupler to

Figure 6: Constant impedance characteristic minimizes reflections at the

There are several advantages associated
with the use of integrated optic modulators in
conjunction with continuous wavelength
sources. These include chirp-free signal trans-
mission. allowing 1550 nm sources and optical
amplifiers to be used in the networks. Because
most of the fiber installed in the field is disper-
sive at 1550 nm,
laser chirp must
be eliminated if

this wavelength is
to be used for

signal transmis-
sion. Optical loss

in fiber decreases
from 0.4 dB/km

at 1300 nm to 0.2
dB/km at 1550

nm; longer dis-
tances/more sub-

modulator RF input.
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scribers can be
reached in 1550

nm systems for a given transmitter output
power.

Long distance, high-power optical transmis-
sion systems using coherent sources are
adversely affected by nonlinear effects includ-
ing stimulated Brillouin scattering (SBS).
These effects degrade the carrier-to-noise ratio
of the link and limit the useful reach of a link
to a distance substantially less than predicted
by a link loss budget calculation.

Unless suppressed, SBS negates the advan-
tages of high power transmission in long reach
applications. Because SBS is a coherent effect,
it can be suppressed by broadening the optical
spectrum emitted from the transmitter. This

Ongoing fiber research promises additional
support for HFC bandwidth requirements.
Photo courtesy Uniphase
Telecommunications Products.

can be achieved by phase modulating the opti-
cal carrier. This technique allows optical trans-
mission over distances greater than 50 km with
little degradation in carrier-to-noise ratio.

Performance of a linearized transmitter

Because the I(V) characteristic of an inter-
ferometric modulator is not linear, but sinu-
soidal, a transmitter using the component must
include some means for canceling the odd
order harmonics which are generated. Three
téchniques which have been demonstrated to
provide suppression of the harmonics intro-
duced by the modulator include predistortion
of the electronic signal at the modulator input,
feedforward cancellation, and harmonic can-
cellation in the optical domain.
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¢ INTEGRATED OPTIC MODULATOR

Each of these techniques effectively gener-
ates third-order terms which are equal in mag-
nitude to those generated by the modulator and
subtracts the correction term from the signal to
linearize the output. Linearization improves
third order suppression by approximately 30
dB across the entire frequency band for the
amplitude and phase characteristics
shown in Figures 4-6.

The frequency response for a linearized
transmitter using predistortion is shown in
Figure 7.

For 80 channel loading at three per- 2
cent optical modulation index per chan- &
nel, the measured composite second
order distortion is -67 dB below the opti-
cal carrier, and the composite triple beat
terms are held to -66.5 dB. The level of
second-order distortion products is deter-
mined by the accuracy to which the
operating point can be set to quadrature.

A carrier-to-noise ratio of 54 dB is
achieved with a 1 mW optical power
level at the detector.

SBS suppression

Nonlinear, coherent fiber effects arise
in long distance, high-power optical links.
SBS, in particular, can generate sufficient
noise at the optical receiver to completely
dominate the received signal. The onset of
measurable SBS is a function of optical power,
fiber length and laser coherence length
(linewidth). It is commonly encountered in
systems using optical amplifiers.

Even at relatively low optical power lev-
els, SBS will add noise to the transmission
and degrade the carrier-to-noise ratio at the
receiver in systems using optical sources
with narrow linewidths, unless the coherence
length of the optical transmitter output is
made short. Therefore, SBS suppression
must be designed into the transmission
system.

Because nonlinear fiber effects
including SBS and self phase modula-
tion are coherent, they can be sup-
pressed by broadening the optical

techniques for source broadening
include modulation of the current in
diode lasers and phase modulation of
the laser output.

If the phase modulator is included as
part of the integrated optic modulator
chip, no optical insertion loss penalty is
incurred by including the phase modula-
tion function in the system. Further,
phase modulation does not add ampli-
tude tluctuations to the output signal.

Both phase modulation and laser current
modulation introduce a trequency dither on
the optical signal.

If dithering is accomplished without intro-
ducing intensity modulation, or if the result-
ing intensity modulation is outside the band
of interest, the techniques will suppress the

Figure 7: Frequency response of an externally modulated
transmitter linearized using predistortion is flat to 1 GHz.
CH1 1-2

log MAG 1 ds/

¥

effects as sources of noise, a carrier-to-noise
ratio of 51.5 dB is achieved in a 50 km link.

Conclusion

Integrated optic modulator circuits have
been designed which support the bandwidth
requirements of hybrid fiber/coax systems
for the transmission of video, data and
voice. The devices provide the optical
and electrical performance required to
frequencies of 1 GHz.

Additionally, the circuits include a
phase modulator for line broadening.
Balanced complementary outputs maxi-
mize optical output power, and an inte-
gral photodiode generates an electrical
current used to control the bias point of
the modulator.

Because the phase and intensity
responses, and the modulator imped-
ance, are nearly ideal across the band,
operation at high modulation indices is

possible in transmitters using predistor-

tion circuitry without introducing

START

REF-17.0 dBm ATTEN 10 d8

L 10
linewidth of the source. Two accepted a8/

START 40.0 MHz

40.000 000 MHz

nonlinear effects without introducing arti-
facts onto the signal of interest.

The upper trace in Figure 8 shows the noise
spectrum measured through 50 km of fiber
with +16 dBm optical input power and no line
broadening. The optical input was generated
using a 1550 nm DFB laser and an EDFA. The
lower trace was measured when line broaden-
ing was employed and provided for up to 40
dB of noise suppression.

The noise floor at the fiber output (line
broadening on) was equal to the noise floor
at the EDFA, plus the noise added by the
EDFA. Thus, by eliminating nonlinear fiber

Figure 8: Noise spectrum of cw, +16 dBm, 1550 nm DFB
laser + EDFA output through 50 km of fiber with
(lower) and without (upper) laser line broadening.
MKR 450.0 MHz
-85.57 dBm

STOP 1 000.000 0G0 MHz

unwanted distortion products into the
signal. Line broadening eliminates the
noise contributions related to nonlinear
fiber effects from the overall characteristics
of the optic link.

Optical links using externally modulated
transmitters provide for high power, long dis-
tance signal transmission, are compatible with
the dispersion characteristic of singlemode
fiber at 1550 nm, and can be used with optical
amplifiers. The modulators and the transmit-
ters meet the extended requirements encoun-
tered in the transport of broadband signals in
modern cable TV and HFC systems. CED
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‘ 1550 CONSIDERATIONS

Making informed

Asking tough
questions

gdecisions

about 1550 gear

By Frank La Barbera, Senior Systems
Engineer, Cableoptics, Transmission Network
Systems Business Unit, GI Communications
Division, General Instrument Corp.

The advantages of sending broadband sig-
nals over fiber at 1550 nm have been well
publicized. Standard singlemode fiber’s low
intrinsic attenuation at 1550 nm, in combina-
tion with the ability to amplify optical sig-
nals at this wavelength, have created excit-
ing opportunities to consolidate headends
and provide service to remote locations pre-

Figure 1: A typical 1550 fiber link

composite triple-beat (CTB). This informa-
tion will arm broadband operators with the
right background to ask tough questions
about 1550 solutions, so they can effectively
select the best product offering.

Figure | illustrates a typical 1550 fiber
optic link.

The various 1550 link components that will
be analyzed are:
v Fiber
¥ Laser transmitters
v Optical amplifiers
v Optical receivers.

-, 60 km
- fiber fiber

Laser transmitter

viously not within reach.
However, a combination of fiber
characteristics at the 1550 nm
wavelength must be overcome
before these opportunities can be
realized.

As the market grows with new
companies offering 1550 fiber
optic products, understanding the
advantages and disadvantages of
these offerings will be vitally
important in allowing the user to
maximize system performance.
Given the high cost of 1550
equipment for broadband applica- 10
tions, the wrong decision about
its capabilities can impose a financial burden
on broadband service providers. Possessing
equipment that doesn’t meet performance
needs, or having to mix and match equipment
to get desired performance, inevitably delays
bringing subscribers online.

This article will dissect each component in
a 1550 link to understand its contribution to
the overall link performance in terms of three
main figures of merit: carrier-to-noise ratio,
(CNR), composite second-order (CSQO) and

62

Optical amplifier

Figure 2: C/IIN vs. link length
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Fiber

The first topic to review before making a
comparison between 1550 systems is fiber.
After all, it’s fiber that is the backbone sup-
porting these systems. [t is the characteristics
of fiber at the 1550 nm wavelength, specifical-
ly, dispersion and non-linearities, that force
hardware complexity and costs. Ultimately,
how well a supplier’s 1550 products compen-
sate for these characteristics will determine the

Optical receiver

end-use performance.

High-power, narrow linewidth lasers have
revealed limitations in standard singlemode,
non-dispersive fiber which conventional,
directly modulated DFB sources never had to
overcome.

When high-power optical signals are
launched into the fiber, vibrations in the glass
will be induced, which absorbs light energy.
This phenomenon, known as Stimulated
Brillouin Scattering (SBS), limits the thres-
hold of power that can be launched directly
into the fiber without significant degradation in
CNR. If no attempts are made to reduce the
effects of SBS, this threshold is between 8 and
10 dBm, making the 1550 solution unattractive
for long-haul broadband cable TV applications.

To avoid SBS and thereby launch more
power directly into the fiber, the source
linewidth can be broadened, thus distributing
the power over several optical wavelengths.

Interferometric intensity noise (IIN)

Structural irregularities within the fiber can
cause multipath interference (MPI) resulting in
interferometric intensity noise (IIN) and
degrading system performance. The i’
effects of 1IN can be seen both at 1310
nm and 1550 nm wavelengths. Similar
methods taken at the transmitter for
reducing SBS can also reduce the effects
of HIN in 1550 systems. Figure 2 shows
that CNR degrades exponentially as the
fiber length increases. It also shows that
the CNR improves as a function of
increasing laser linewidth.

The CNR contribution from the fiber
will add to the CNRs of other components
in the link. Figure 3 shows link CNR
curves, with and without the contribution
from HN. The link CNR performance
with fiber will be 0.5 dB worse when
using fiber between 40 and 60 km, versus
when fiber is not used.

With lengths greater than 64 km, the
receiver’s optical input power drops
below 0 dBm, and the link becomes
receiver noise limited.

The following chart assumptions were
made for Figure 3: Transmitter OMI-3
percent per channel; transmitter output
power—16.5 dBm; channel loading-77; loss
budget-all fiber plus 0.5 dB for connector loss.

90

Dispersion

Standard singlemode fiber has a zero disper-
sion wavelength centered around 1310 nm,
while signals at 1550 nm can experience as
much as 17 ps/(nm-km) of dispersion. If a trans-
mitter generates signals whose waveforms are

CED: ComMuNIcATIONS ENGINEERING & DESIGN FEBRUARY 1996
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& 1550 CONSIDERATIONS

comprised of different wavelengths centered
around 1550 nm, they would propagate through
the fiber medium at different speeds, causing the
waveform to become distorted. This distortion is
a second-order eftect adding to the system’s
other second-order contributors and degrading
the overall composite second-order (CSO).

Here are the key points to remember about
fiber equipment:

1. When a 1550 product supplier provides a
link CNR specification, verify that this includes
the CNR contribution from the fiber. It is also
important that when comparing one supplier
with another, the same amount of fiber is used
to specify and test the CNR link performance.

2. Suppliers of 1550 transmitters with lower
SBS threshold (lower maximum power
launched directly into a fiber) cannot transmit

Figure 3: CNR vs. link length
55
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signals as far, making their solution less attrac-
tive for long-haul broadband applications.

3. Some techniques used for reducing SBS
and dispersion effects are valid only for a sin-
gle fiber length. If your application requires
feeds to multiple fibers of different lengths,
these approaches may be incompatible.

4. When a supplier provides a CSO specifi-
cation, verify it includes the contribution from
all link components including fiber. Verify the
length of fiber that this CSO specification is
valid for. This is important because increasing
fiber length increases dispersion-related distor-
tions, which add to the other CSO contribu-
tions.

Transmitter

As described above, there are three main
fiber characteristics at 1550 nm that a trans-
mitter must overcome in order to effectively
send signals down-line (e.g. dispersion, SBS,
1IN). Ultimately, how well a transmitter coun-
ters these characteristics will determine its true
value for a given application. The difficulty in

Figure 4: Typical 1550 architecture employing external modulation
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making a comparison of one supplier’s link
performance with that of another stems in part
from different suppliers’
1550 transmitters having
varying degrees of success
in overcoming these fiber
effects.

This section of the article
provides an overview of
1550 transmitters. The
CNR contributions to the
overall link performance are
addressed, including under
what conditions these con-
tributions hold. The section
concludes with a list of key
transmitter points that
should be considered before
selecting a 1550 system
provider. A typical transmitter architecture
currently being used to counter these eftects is
shown in Figure 4.

70 80

Overcoming dispersion

When a semiconductor laser is intensity
modulated (direct modulation), its output opti-
cal frequency is
also modulated
(FM). This modula-
tion technique is
typically employed
when using 1310
nm DFBs. If a 1550
nm DFB source is
directly modulated
with broadband sig-
nals in the same
manner, the chirp-
ing of the laser light
would make it prac-
tically unusable in
systems employing 2 2z
standard non-dis-

24 26 28 3 32
OMI (Percentage per channel)

Microprocessor Power supply

persion shifted singlemode fiber, because of
the severe dispersion these signals would expe-
rience.

To overcome these shortcomings, 1550
transmitters have employed intensity modula-
tion external to the laser sources, as shown in
Figure 4. This method avoids linewidth chirp-
ing as experienced with direct modulating
techniques, minimizing dispersion-related dis-
tortions.

Unfortunately, intensity modulators are inher-
ently non-linear, causing third-order distortions.
These distortions can be minimized by pre-dis-
torting the broadband RF signals, linearizing the
output signal. The diagram in Figure 4 shows
the typical shape of the L-V transfer characteris-
tic of the modulator before and after pre-distor-
tion. Tightly controlling the bias point on the
external modulator nearly eliminates the second-
order distortion (< -70 dBc). The diagram shows
a loop that is often employed to monitor and
maintain the proper bias level.

Overcoming SBS and IIN

Several techniques are available to reduce
the effects of SBS and IIN: external phase

Figure 5: Transmitter CNR, CTB & CSO vs. OM!

CTB, CSO (dBc)
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1550 CONSIDERATIONS

modulation and direct dithering of the laser.

By phase modulating the laser, the power is
spread over several optical carriers, increasing
the effective linewidth, and therefore increas-
ing the SBS threshold. This optical broadening
also reduces the 1IN contribution from the
fiber. However, at this stage of phase modula-
tor development, practical limitations make it
difticult to obtain an SBS threshold much
above 15 dBm.

R LEGTIONS

Often a second method is used to suppress
the noise generated from within the fiber.
Directly modulating the laser source’s bias
current with a constant tone increases the
effective linewidth of the laser. This approach
limits the distance over which a signal can be
sent without dispersion-related distortions;
therefore, there must be a compromise
between dispersion and SBS suppression. This
dithering with a constant tone does not gener-
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ate CSO in the same manner that would result
from direct AM modulation.

Performance parameters

The main noise contributor from the trans-
mitter is generated by fluctuations in the
lasers’ optical output power, known as relative
intensity noise (RIN). For 1550 nm DFB
lasers, RINs on the order of -160 dB/Hz are
available. For a system with 77 channels and

- an optical modulation index (OMI) of 3 per-
| cent, the corresponding CNR limit imposed by

the transmitter is 60 dB (not including any
CNR contribution from an EDFA).

For every 1 dB increase in RF power per
channel (OMI) into the laser, there is a 1 dB
improvement in the CNR for the transmitter.
This 1 dB increase in RF level, however, will
correspond to an increase in the level of sec-
ond-order terms by | dB relative to the carrier,
and an increase in the level of third-order
terms by 2 dB relative to the carrier. Figure 5
illustrates this relationship. This chart includes
the CNR contribution from an EDFA.

The following are key points to remember
when evaluating transmitters for 1550:

1. As previously emphasized, in order to
verify that the transmitter effectively counter-
acted the effects of the fiber, fiber must be used
in specifying and testing link performance.

2. Verify that the OM1 value used by a 1550
transmitter supplier in specifying the CNR for
the link is also the same OMI value used to
specify the distortions for the transmitter. This
is critical, because in a system, there is no
option of selecting one OMI value for the best
CNR value, and another for the best distortion
performance. The level set for the OMI is a

compromise between CNR and distortion.

3. It is important to determine if the link
CNR performance a supplier provides is for
video or CW signals. Generally, suppliers pro-
vide CW CNR values, because lab evaluations
are done using a Matrix generator. There is
about a 3 dB to 4 dB improvement in the CNR
numbers quoted, if video signals are used.

4. Not all 1550 transmitter suppliers have
the same amount of SBS suppression. The
maximum SBS threshold currently available is
around 17 dBm. Those transmitters with lower
thresholds cannot launch as much optical
power directly to any single fiber. This implies
these system solutions cannot extend service
as far, or they have to employ more optical
amplifiers to obtain the same distances, driving
up the cost of a 1550 long-haul solution.

Optical amplifiers
Adding an optical amplifier to a 1550 sys-
tem can extend its reach, as well as increase
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the number of nodes serviced. The location of
the amplifier in the link dictates its input
power, which in turn dictates its CNR contri-
bution to the link. Often, suppliers specify the
CNR of the optical amplifier independent of
the link performance. A comparison between
the performance of amplifiers from one suppli-
er to that of another is straightforward, as long
as the input conditions that both are specified
under are the same.

This section of the article provides an
overview of optical amplifiers. The CNR con-
tributions to the overall link performance are
addressed, including under what conditions
these contributions hold. The section con-
cludes with a list of key optical amplifier
points that should be considered before select-
ing a 1550 system provider.

A typical architecture for an erbium doped
fiber amplifier (EDFA) is shown in Figure 6.

There are three main elements that comprise
an EDFA (i.e., wave division multiplexer
[WDM], laser pumps and erbium doped fiber
[EDF]). The WDMs serve to couple light from

Figure 6: Single pumped EDFA module

emissions (ASE). In ASE,
some excited electrons can
emit their energy sponta-
neously, without acting in
conjunction with the input
signal, and thereby
increase the noise in the
system. This noise contri-
bution increases as the
input power to the amplifi-
er increases. The second
contribution is from pas-
sive loss of the compo-
nents prior to the gain
stage of the amplifier.
These components include
WDMs and isolators, and may include taps.
The two contributions combine to degrade the
overall CNR of the link.

The optical amplifier’s placement in a sys-
tem dictates its input power. The greater the
power into the amplifier, the less it degrades
the CNR of the overall link. A plot of the CNR
of an optical amplifier, as a function of input

power, is shown in Figure 7.
As can be seen from Figure

7, the CNR of the optical

amplifier does not improve

optical input power. As the

Isolator #1 Isolator Outpu , R
Q OE = Q mliriosm
B WDM —| one-for-one with increasing

Erbium
980 nm doped
fiber

Power Ramp

monitor #1

pump lasers within the amplifier into the EDF.
The pumped light, of either 980 nm or 1480 nm,
serves to excite the electrons associated with the
erbium ions to a higher energy state. As the
input 1550 nm light propagates through the
EDF, optical energy is transferred from the elec-
trons to the 1550 nm signal, amplifying the sig-
nal. Isolators within the system prevent degrada-
tion in performance due to reflections. The need
for monitoring will dictate if taps are used.

In broadband applications, the amplifiers are
operated in saturation. As the input power to the
amplifier is increased, the output power remains
constant. The available pump power limits the
saturated power level; therefore, the amplifier
output power requirements will dictate whether
there is a need for one or two pumps.

Performance parameters

To understand optical amplifier performance
in a link, it is first helpful to realize there are
two contributors within the optical amplifier
itself that degrade the CNR of the link. The
first contribution is from amplified spontaneous

~ Power
monitor #2

input power increases, the noise
generated in the amplifier
increases, but at a slower rate.
Figure 8 shows a plot of the
EDFA CNR as a function of
OMI per channel. This plot
indicates that the OMI set at the transmitter
will dictate the CNR contribution from the
amplifier. Increasing the OMI will correspond
to an improved amplifier CNR.

It is important to understand that no 1550
laser transmitter has a single defined wave-
length. Generally, they will be specified to pro-
vide a wavelength that varies unit to unit over
some range. Because an
optical amplifier’s CNR
performance is a function 59
of the input wavelength,
this performance will vary
as a function of the trans- 55
mitter wavelength. In fact, __
some suppliers may place a %3 53

filter at the output of the < =
optical amplifier which G
may make it unusable at 49

wavelengths outside the

passband. 47
The following are key 45

points to consider when 2

evaluating amplifiers:
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Figure 7: EDFA CNR vs. input power

Optical input power (dBm)

1. Optical amplifiers’ CNR varies with input
power. When comparing the CNR of various
suppliers’ 1550 optical amplifiers, verify that
both are specified using the same input.

2. If the plan is to mix optical amplifiers
from one supplier with 1550 transmitters from
another, verify the OMI used to specify CNR
performance for the optical amplifier is the
same as the OMI setting required to obtain the
best transmitter performance.

3. Also, if planning to mix 1550 optical
amplifier products from one supplier with
1550 transmitters from another, be certain
there is wavelength compatibility.

4. Because transmitter suppliers have differ-
ent degrees of SBS suppression, verify that the
optical amplifier output power can launch all
of its power directly into the fiber.

Optical receivers

No two 1550 system suppliers use the same
receiver when specifying the overall link CNR
and distortion performance. This makes it
extremely difficult when comparing the overall
link performance of one supplier with that of
another. A comparison is also made difficult
because of the varying conditions under which
suppliers operate their receivers in a link.

Figure 8: EDFA CNR vs. OMI
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Figure 9: Receiver CNR, CTB & CSO vs. link length
75
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This section of the article provides an
overview of optical receiver contributions to
the overall link performance, and under what
conditions these contributions hold. The sec-
tion concludes with a list of key receiver
points that should be considered before select-
ing a 1550 system provider.

Most optical receivers used for 1310 nm
applications will also work in 1550 applica-
tions. The only significant difference is the
responsiveness of the photodetector is higher
for 1550 nm wavelength light, typically around
0.9 mA/mW vs. 0.85 mA/mW. This difference
yields a greater RF output power for the same
received power.

Performance parameters

To understand the receiver performance in a
link. it helps to realize two contributors from
the receiver degrade the noise performance.
The first contributor is shot noise, which is
generated within the photodetector. The sec-
ond major noise contributor is thermal noise,
which is a function of the gain stages that fol-
low the photodetector. Given the OMI of the
transmitter, each of the above noise contribu-
tors can be represented in terms of CNR.

The greater the optical power into the receiv-

Figure 10: Receiver CNR, CTB & CSO vs. OMI
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er, the better the CNR
performance. For every 1
dB of optical power
increase into the receiv-
er, the CNR contribution
from shot noise
improves 1 dB, and the
thermal noise contribu-
tion improves by 2 dB.
Figure 9 shows the rela-
tionship of CNR as a
function of link length
(input power). The
assumptions for Figure 9
are as follows: Receiver
1: receiver gain-22.5 dB;
receiver noise current-8 pA/Hz*0.5; transmitter
OMI-3.0 percent; transmitter output—16.5 dBm;
channel loading—77 NTSC; loss budget—all fiber
loss plus 0.5 dB of connector loss; correspond-
ing input power range- -6.5 to +6.0 dBm.
Despite the improved
receiver CNR performance
with increasing optical input
power, the distortions
degrade. As the optical input
to the receiver photodetector 50
increases, the RF output .
increases. The second-order 3 48
terms (CSO) increase 1 dB %

80 90

54

52

. . 46
relative to the carrier for 1§}
every 1 dB increase in the 44
RF output power, and the
third-order terms (CTB) 2
increase 2 dB relative to the 40
carrier for every 1 dB 40
increase in RF output power.
(See Figure 9.)

Figure 10 shows the relationship between
OMI and CNR, CTB and CSO.

Comparing the CNR and distortion contri-
butions of the receiver is a difficult task. No
two receivers offered by the various suppliers
have the same RF output power for a given
optical input power. The
differences result from
different numbers of
gain stages, different
interstage padding, etc.
This means that speci-
fied link CNR and dis-
tortion contributions
with different receivers
will be different. Figure
11 shows the CNR of
two different receivers
as a function of link
length (input power).

The assumptions for
Figure 11 are as fol-

lows: Receiver 2: receiver gain-22.5 dB;
receiver noise current-8 pA/Hz*0.5; transmit-
ter OMI-3 percent; transmitter output-16.5
dBm; loss budget-all fiber loss plus .5 dB of
connector loss; corresponding input power
range- -6.5 to +6 dBm.

If the receiver that a supplier uses for ana-
lyzing link performance has less gain, then the
receiver’s contribution to the overall CNR will
be less, and the overall link performance speci-
fied will be better. However, if it requires that
additional gain stages be added in order to
provide enough power to downstream actives,
then the real link performance in reality will
be worse. What follows are the key points to
remember about receivers and 1550 systems:

1. When comparing link performance of vari-
ous suppliers, verify that the input optical power
used for specifying the link CNR is the same for
specifying link distortions. Also, when making a
comparison of various suppliers’ 1550 solutions,

Figure 11: Link CNR vs. link length

60 70 80 90
Link length (km)

verify that the link specifications all use the
same optical input power into the receiver.

2. Verify that the receiver used in specifying
the CNR and distortions for a 1550 link is the
same receiver that would be offered for use in a
real 1550 system.

Over the last year, the author’s company has
carried out a thorough survey of the different
1550 products that are available or are soon to
be available. This effort has provided a good
understanding of the advantages and disadvan-
tages of these various offerings. For broadband
service providers attempting to make informed
decisions, this article will help to put the key
evaluation points in focus. Some of these points
are not unique to 1550 systems, but all must be
considered to ensure that the product will maxi-
mize performance. The key message in this arti-
cle is that 1550 transmission products are only
a part of a delivery system; thus, the perfor-
mance characteristics of this equipment must
be evaluated in a total system context.
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0 LASER SAFETY

The eyes have It:
Complacency
threatens fiber safety

“Manageable” fear
a handy safety tool

By Michael Lafferty

As fiber optics continues to spread through-
out broadband communication plants, and new
fiber equipment is beginning to feature higher
power outputs. many safety and training pro-
fessionals in the industry are re-energizing
their fiber optic training efforts.
Kevin Wilkes, director of field ser-
vices for Integration Technologies,
says that while fiber optic technolo-
gy continues to change, fiber optic
safety issues have not. In fact, he 1

1

Freq. (Hz)

a laser is expected to perform. Higher power
laser outputs use such things as gas molecules
or crystals doped with a variety of lasing
materials. Those used in optical fiber applica-
tions are made from semiconductor materials

that feature low voltage, high-speed operation.

Because some lasers have inherent physical

Figure 1: Fiber optic frequencies are in the middle

portion of the electromagnetic spectrum.

Freq. (Hz)
022 —

021

believes new technology only under- 1020 :" ; e
scores the importance of long-term Sk 3x 1019
safety training that needs a healthy 10" S

dose of fear to succeed. 1078 | X-rays

“I think probably 99 percent of 10174
the concerns about safety involving P e G x 1076
fiber have not changed with technol- 104 Untraviolet
ogy.” says Wilkes. “1 think they’ve o5 == —— ==\ Tx 1075
been amplified by higher launch | Visible lght _| 43 %107
powers and connectivity. But, the 10
basis is still there for problems with 1084 Infrared
the eyes. 1072 -

“It’s pretty straightforward....Ot L _ _ 3x 1011
course, there are other things to L [ T 4x 1010
worry about. But they’re pretty triv- 1010 |5 Wi oiitve
ial compared to the eyes. You instill 100 Jo 1x109
what | call ‘manageable’ fear. And,
there’s nothing wrong with that at 1084 Cable TV
all. Because too much comfort 107 Trequencies
breeds carelessness.” wl--1B : A ?201502 106

AM radio
Laser dangets are real 1051~ AN FEt
The word “laser” is an acronym 104

for Light Amplification by
Stimulated Emission of Radiation.
The light we see is just a small por-
tion of the entire electromagnetic
spectrum (see Figure 1).

When light is amplified or intensified, the
atoms in a chosen laser material are electrical-
ly stimulated into an excited state of high
energy. When the selected laser material
absorbs enough energy, it’s triggered to pro-
duce an enormous burst of light.

The laser material used depends on the task

12
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dangers. they have been classified into four
major categories (see Figure 2).
Telecommunications lasers fall into category
three, typically.

Optical fiber lasers operate at 850, 1300
and 1550 nm wavelengths. They range from
the lower part of the ultraviolet portion (1 x

1015 Hz) of the electromagnetic spectrum
through the visible light section, to the upper
part of the infrared portion (4.0 x 10" Hz) of
the spectrum.

Eye safety concerns are concentrated on
those lasers that operate at the 850 and 1300
nm wavelengths. That’s because these wave-
lengths are naturally focused by the eye onto
the retina. The eye is opaque to the 1550 nm
wavelength.

The problem occurs when lasers with either
850 or 1300 nm wavelengths pass through the
cornea. As Wilkes notes, “If you give the eye
the chance, it’s going to try to make something
out of the signal that’s coming to it by ampli-
fying it more and more.” In fact, the cornea
will amplify such beams approximately
100,000 times (105).

As a result, such beams, which are usually
invisible, can burn retinal tissue. This damage,
which usually results in permanent blind
spots, is neither instantaneous, nor does it usu-
ally cause any immediate pain. The retinal
damage occurs because the viewing time has
exceeded the damage threshold. For wave-
lengths used in telecommunications, these
threshold formulas are: 10 mW for 10 seconds
and 5.6 mW for 100 seconds.

Tidy formulas breed carelessness
Engineers and technicians who work in
telecommunications, by the very nature of the
industry itself and the exacting sciences that
define it, are usually very precise, tidy people.
There are immutable laws and limits that,
when broken or exceeded, will produce pre-
dictable results. And therein, says Wilkes, lies
one of the biggest dangers in fiber optic safety.
“There are a tremendous (number) of mis-
conceptions concerning fiber and light sig-
nals,” remarks Wilkes. “A lot of systems you
go into, there’s some overkill on fiber safety,
and then there are a lot who have no idea
(about it). I’ve seen people stare right into the
end of a fiber and say, ‘Well, it’s a class three
laser; there’s no worry.” It’s really very scary.”
Wilkes says in 1989, standard lasers had a
launch power of about 2 mW. In those days,
“We had a real ‘heater’ if we had maybe 5 or
6 dBm launch power, which is about 3 mW.”
Today, however, |0 mW has become the nom-
inal standard. And Wilkes notes he’s seen
reports on units that will operate in the 200
mW range. Added to that, is the increased
opportunity for danger because of the ever-
increasing volume of fiber deployment.
“Now, we have a typical headend with
maybe 100 termination points, maybe even
200,” notes Wilkes. “So, there are a lot of
places there that someone can go in and sim-
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LASER SAFETY

Figure 2: Laser classifications

The four major Iager classifications (1, 2 or 2a, 3a or
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ply take a connection and take it apart and
look right into it.”

According to Wilkes, when you combine
the more powerful equipment, and the
increased opportunities for danger, along with

4 a fiber professional’s unshakable belief in sci-
entific formulas, a good dose of fear will go a
long way in promoting fiber optic safety.

“With the magnification we’re using to look
at fibers and the launch powers we have now,
it’s a real danger,” states Wilkes. “If you look
at the formula, 10 mW for 10 seconds is the
damage threshold. So, what is it at 80 mW? A
half second?

“If you promote comfort...that there is a time
factor, and a distance factor, and a launch power
factor, and an eye-loop factor...you get comfort
you don’t want...but there is no middle ground.
You don’t need to tell your people it’s going to
burn a hole in the back of their head. But, you
definitely want to instill a little bit of fear....

“It’s like I’ve always said: I don’t want to
know the formula. Because I don’t want to
count ‘one Mississippi, two Mississippi’ and
stop looking.... The worst thing you can do is
to tell somebody that it’s not dangerous until
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LASER SAFETY

you have looked at it a certain amount of time
or at a certain amount of power, or whatever.”

Damned if you do, damned if you don’t

But, I just never looked into it. I always looked
While the “don’t look” rule is paramount,

at it from an angle, and I never had to
worry...with that type of connection. But that’s
changing.”
Wilkes is the first to admit handling fiber optics
is not a job people do blindfolded just to be
safe...now or in the past. “In the early days,”
says Wilkes, “when we did rotary mechanical

there’s just no way of knowing whether it’s
(splices), [ always worked with them active.

cleaned or not,” states Wilkes. “Cleaning in
these connectors is incredibly critical, even if
you get them right out of the box brand-new.”
For that reason, Wilkes stresses a four-point
plan, with a heavy emphasis on established
procedures for handling fiber as far as viewing
goes. First and foremost, says Wilkes, is for

That change, he points out, can be seen in
the increasing use of the metal-bodied twist

and lock FC connectors and the plastic-bodied,
push-in and click SC connectors. Both the FC
and SC require someone to look into the con-
nector and the fiber attached to it, “Otherwise,
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people to keep the “don’t look™ rule running
through their minds like a mantra, from start to
~ finish of every job. The second thing is to veri-
fy the equipment is turned off, locked out
and/or tagged out “so no one can go into the
headend or the CO and turn the laser on while
you’re out there working on it.”

Next, he believes fiber workers should have
a reliable power meter or finder’s scope to
confirm that the fiber is not transmitting. He
notes that some fiber technicians have been
using a cheap, over-the-counter device for test-
ing home remote controls to accomplish this
task. He strongly disagrees with this practice.
“I wouldn’t dare use that as a tool to see if
I’'m dealing with an active fiber or not,” declares
Wilkes. “How exact can that device be, and do
you want to trust your eyes to it? The answer is
‘No, absolutely not,’ especially with the higher
launch powers and the greater number of con-
nectors that folks are dealing with now.”
He also recommends workers take advan-
tage of protective lenses or goggles designed
to attenuate (disperse) laser energy at key
wavelengths. Lenses that block specific wave-
lengths usually offer better protection than

broad spectrum glasses used to block a number
of wavelengths.

Wilkes notes that while some companies are
really gung-ho on protective lenses, others hes-

itate to enforce such a requirement. Their hesi-
tancy is based on a fear that technicians will
“become too comfortable,” expecting the lens-
es “to fully protect them.” But Wilkes prefers
to err on the side of caution. “I don’t think
| there’s a lot of middle ground on protective eye
wear,” says Wilkes. “Ultimately, the best way
is to use protective eye wear and keep hammer-
ing away at the policy of never, ever looking
into the end of a fiber. It’s double insurance.”
The four-step plan, with its combination of
using equipment and procedures, is of critical

National Cable Television Institute
801 W. Mineral Ave.

Littleton, CO 80120-4501

(303) 797-9393 fax:(303) 797-9394

importance to Wilkes. “All these things should
| be used together, never one by itself,” insists
| Wilkes. “My personal credo is ‘Rely on the

equipment for what it’s supposed to do. But,
' back it up with no-fail procedures.’

-

“Procedures are a whole lot less likely to
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fail than equipment is, because you’re respon-
sible. You can’t always be responsible for

whether a particular piece of gear is going to
work or not.” CIED
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Brouse wins

Committed
to reliability

1996

Polaris Award

By Roger Brown and Leslie Ellis

John Brouse, director of network develop-
ment at Jones Intercable, was named the 1996
Polaris Award winner at the SCTE Conference
on Emerging Technologies in San Francisco
last month. The Polaris Award is sponsored by
the SCTE. Corning Inc. and CED magazine
and was created to recognize the efforts of the
“next generation” cable engineer who exempli-
fies an aggressive and innovative approach to
fiber optics deployment. A reception was held
in Brouse's honor, and he was bestowed with
the “Rising Star,” a picce of Stueben crystal.
Brouse has been instrumental in the design

. “Training, Certification, Standards”

'. Now Serving the Industry from Our New
National Headquarters Building, Located at:

140 PHILIPS ROAD, EXTON, PA 19341-1318
- PHONE: (610) 363-6888
- FAX: (610) 363-5898 (Membership/Administrative)
(610) 363-7133 (Training/Conferen

and deployment of Jones’ innovative fiber
optic architectures in both Broward County,
Fla. and Alexandria. Va.

As system engineering manager in Broward
back in the late 1980s, Brouse was responsible
for getting the *“Cable Area Network™ fiber
system installed. That unique design called for
the addition of a route redundant fiber network
running in parallel to the coax network, with a
switch that connected the two. In the event of
a laser failure. the switch would activate. and
the coaxial network would seamlessly contin-
ue to provide service to customers.

After moving to Jones® corporate office in
Denver, Brouse became part of a team that con-

CONGRATULATIONS TO
JOHN BROUSE, JR.

1996 POLARIS AWARD WINNER
| FROM YOUR FRIENDS AT

| Society of Cable Telecommunications Engineers

VATISBQ H3.13d A8 AHJYHDOLOHd 11V

John Brouse holds the “Rising Star”

®

SLTE

78 CED: COMMUNICATIONS ENGINEERING & DEsioN FEBRUARY 1996



Congratulations, John Brouse, ]Jr.

Winner of the fourth annual Polaris Award.

John A. Brouse, Jv.
1996 Polaris Award Recipient

olaris, one of the brightest
stars in the night sky, has long
been a navigational standard and a reference
point for lightwave transmission.

In cable television, the Polaris Award hon-
ors an engineering manager who has helped
“light the way” towards a decper industry
understanding of the strategic benefits of
optical fiber.

As cstablished by Corning, the Society of
Cable Telccommunications Engincers
(SCTE) and CED Magazine, the award rec-
ognizes an emerging leader in the cable TV
engincering community. An individual who
has demonstrated a consistently high stan-
dard of performance and a customer-driven
approach to fiber deployment.

John Brouse, Jr., Director of Network
Development for Jones Intercable, Inc, em-
bodies the principles of the Polaris Award.
We’re proud to recognize his
exceptional vision, achievements and
contributions to the cable television

industry.

The winner of the Polaris award
recetves the handsome Steuben
“Rising Star” crystal sculpture
shown here. Corning also will do-
nate $2,000 to the SCTE in the
honoree’s name to fund fiber-optic
technology training.
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The SCTE'’s Bill Riker (left), Margot Botelho of Corning, and Rob Stuehrk (far right), publish-
er of CED, congratulate Brouse on winning the Polaris Award.

ceived and built a ing-based fiber architecture
in Alexandria, Va. This network consists of 10
interconnected rings that provide complete net-
work redundancy and route diversity. Its head-
end is recognized as a model for the future.
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Brouse thanked his colleagues, including
Hugh Bramble, John Linebarger and Bob Luff.
“I particularly want to thank Bob for having
the courage to hire someone who didn’t know
anything about cable TV,” Brouse said.
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Attendance high in spite of weather

More than 1,300 technology executives
gathered in San Francisco for the conference,
in spite of a major blizzard which hit the East
coast. An estimated 200 Emerging
Technologies attendees spent the first day of
the conference stranded in their homes,
though, with mountains of snow separating
them from any plans for westward travel.

Those who made it to the conference were
privy to the latest information on network
availability, telecommunications and high-
speed data. Several vendors, including
Motorola Inc., Scientific-Atlanta Inc., General
Instrument Corp. and others, stepped up to
deliver their technological viewpoints.

Despite the apparent plethora of quantitative
data which flooded this year’s ET gathering,
some executives scheduled to present papers at
ET said there are still more questions than
answers about telecommunications, high-speed
data and digital video. But, they said, those
questions have moved well into adolescence
from last year’s more elementary stance.

“I think, as an industry, we’ve moved ahead
significantly, but I'd say without hesitation that
there’s a long way to go,” noted Andy Paff,
president of Integration Technologies, the joint
venture company recently formed by Antec
and Nortel.

Growing number of standards bodies

Significant progress is being made toward
development of standards that will greatly
impact the cable industry, but the growing
number of interested bodies represents a
“potential for conflict,” according to a presen-
tation by Curtis Siller Jr., a distinguished
member of AT&T Bell Labs, and a representa-
tive from the 1IEEE §02.14 committee.

Siller’s comments were made during a pre-
conference tutorial session on standards activi-
ties, which reviewed the progress of DAVIC,
IEEE 802.14 and the SCTE’s own subcommit-
tee structure. Furthermore, Siller said he’d like
to see more participation from the cable and
telephony industries in the 802.14 committee,
which is attempting to create a standard proto-
col for cable TV-based networks. Although
nearly 140 companies attended the last meeting
(held last November), Siller called for more

| MSO representatives to attend future meetings.

Daljeet Singh of Harmonic Lightwaves
detailed the progress made so far by DAVIC,
which is attempting to forge a worldwide stan-
dard set of protocols for communications net-
works. The group’s focus has been directed
toward its Release 1.0 document, which was
agreed upon following a week-long meeting
last month in Berlin.

CED: CoMMUNICATIONS ENGINEERING & DESIGN FEBRUARY 1996
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Just how will those two groups work out
any differences between them, given that there
is a plethora of other, informal standards con-
sortia? That will be a key question, according
to Siller. Already, the Broadband Link consor-
tium announced last December, which includes
AT&T, Hewlett-Packard and others, has differ-
ent methods of accomplishing similar goals.
Siller said these consortia shouldn’t be viewed
as a way to “go around” the standards-setting
process. He did, however, acknowledge that
cable system operators are on a fast track and
felt that the IEEE process *“needed to move
more quickly” than it had been so far.

Singh agreed, and noted that because the
DAVIC committee is run more like a company,
it’s focused on making significant progress
over a short amount of time, much like the
MPEG process. Siller noted that a number of
steps have been taken to reduce the potential
for conflict, including the addition of liaisons
between groups and adoption of existing stan-
dards in whole.

Cryptography critical to security
As the explosive growth and popularity of
the Internet and other on-line services and

transactions continues, it will become increas-
ingly important for both network providers and
content developers to use ever-better security
methods to control access to the content. That
was the message delivered by Harvey Gates,
Ph.D., of BDM International, during a pre-
conference tutorial on digital cryptography.

In fact, these security systems will have to
be both dynamic and rugged as high-powered
computers make it possible to defeat sophisti-
cated access control systems that had been
considered robust.

Gates’ presentation focused on both secret
key and public key encryption systems and
how they work. Gates explained that more than
half of the 500 secret key systems are based on
the Digital Encryption Standard (DES), while
the public key system de facto standard was
developed by RSA Data Security Inc.

DES was developed by IBM and became a
government standard in 1977, Gates says. The
standard is recertified every five years and is
scheduled to be reviewed again next year, when
some changes are anticipated. Presently, DES
systems have 64-bit keys consisting of a 56-bit
random key and 8 bits for error correction.

Furthermore, symmetric secret key systems
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are considered to be quite secure—brute com-
puting force is the only known way to defeat
them. These powerful computers would cost at
least $1 million to beat a single DES system,
Gates notes. These secret key systems require
that the sender and receiver both have the
same key, which requires that the keys be
properly protected and managed.

Conversely, public key encryption systems
are asymmetric, which requires two sets of
keys—one “public key” published for the
owner, and one “private key” held securely by
the owner to decrypt the plain text. These
“one-way” systems employ a variety of tech-
niques, but the most popular is exponentiating
prime numbers, Gates says. While these public
key systems eliminate the need for a secure
key distribution system, the process is slow—
typically between 0.6 megabits per second and
1.0 Mbps.

Dramatic network improvements

The introduction of status monitoring
devices and backup power throughout cable
networks can make a “rather dramatic” differ-
ence in network availability and the number of
perceived video outages, according to a
detailed analysis undertaken by David Large, a
principal with the Media Connections Group.

For example, simply by adding selective
power improvements, a real-world network’s
downtime could be reduced by a factor of
more than two, while video perceived outages
can be reduced by a factor of six—all for a
total cost increment of one percent over the
cost of a network upgrade, or $2 per home,
Large said. “This has to be the cheapest thing
you can do to make your network work well,”
he concluded.

Of course, a major rap against using stand-
by power is the cost, maintenance and disposal
issues associated with lead-acid batteries and
generators. But new technologies are being
developed to overcome some of those short-
comings.

One development includes the flywheel
energy storage method, which is being pio-
neered by companies such as SatCon
Technology Corp. These devices often have a
life of 20 years, need maintenance only every
seven years and provide up to two hours of
service, fully loaded. They can be recharged
in five hours and provide 36V and 48V DC
output, according to Richard Hockney of
SatCon.

The company’s new flywheels, designed
for telecommunications use, will be field test-
ed later this year and are scheduled to be in
commercial production in 1997, Hockney
said.
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= leveraged that if they start losing a significant
L percentage of their subscriber base, say just
B five or 10 percent, it’s going to have a signifi-

cant impact on their bottom line.

o " ’ “The cable industry had better wake up...It
P"ces headed down; looks like close to 58 percent of the DirecTv
sales taking 0" B and USSB subscribers are in cable areas.

Nearly 65 percent of all home satellite viewers

m S UANn
live in cable areas...And. of those living in
areas without cable, more than 65 percent said
B they were not interested in cable if it came.”

By Michael Lafferty cable contenders are weighted down with debt.  DBS: ahove & heyond expectations
F an uncertain regulatory climate and indecision Despite a generally flat 1995 holiday sales
rom all indications, the cable industry’s on which technology paths to take into the season for most retail sectors, computers and
‘What me worry?’ response to the phenomenal ~ 21st century. it only takes a few solid punches ~ DBS systems were a notable exception. A
growth of Direct Broadcast Satellite (DBS) in the market share midriff to put a wobble in  recent report in Multichannel News noted that
systems seems to be growing a little thin, if the cable strut. retailers around the nation were touting
not downright unbelievable. The signs, the “One of the things you have to recognize. “extremely strong” 1995 sales of Digital

Satellite System (DSS)
dishes that are used to
receive DirecTv and USSB
satellite services. In fact,
sales were so encouraging.
the divisional vice presi-
dent and general manager
of home electronics for
Sears, Roebuck & Co.
(with 900 stores selling
DSS equipment) said the
company was predicting a
doubling of current pene-
tration estimates (10-20
million) to eventually
achieve sales of 30 to 40
million units.

Many DBS critics take
issue with DBS’ burst from
the gate (DirecTv/USSB:
1.2 million subs;
PrimeStar: 1 million subs)
during its first year of full-
scale operations. These 2+
million subs, the argument
goes, represent the peak of
the so-called “early
adopters.” the cutting-edge
consumers who have
money to splurge on the
latest gizmos or hottest
trends in the market.

While the logic of that
argument may ring largely

] true now, it may be a hol-
studies and the expert opinions touting DBS for example.” says Michael Alpert. founder of  low truth for cable operators by the year 2000.

as a robust, long-term challenger to the cable Alpert & Associates and former senior officer  That's when a number of DBS watchers are
TV status quo are everywhere and getting of Comsat Corp.. “is that a good percentage of  predicting direct-to-home satellite service will:
stronger. the DirecTv subscribers are coming from a.) at the very least take a nasty bite out of

No one is predicting DBS will score a 10- cable areas and they’re happy (DBS) sub- cable’s subscriber base; b.) chew a huge hole
count KO over cable operators. But when scribers. Cable (operators) are so heavily in cable's market share; or ¢.) have a well-bal-
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DBS

anced meal of cable revenues, with an especially tasty portion of the
rich pay-per-view (PPV) cash cow.

Alpert tends to believe consumers have a big DBS appetite. “I think
it (the DBS subscriber base) could be as high as 20 million (by the
year 2000),” says Alpert. “It depends completely on the price of home
equipment. If the home equipment comes down to about $300 and
cable hasn't made their moves, DBS will make big gains.

“Don’t forget it costs a lot to rewire (the cable plant). Just with nor-
mal coax, it costs almost as much to wire one of the boroughs of New
York City as it costs putting up three high-powered satellites that cover
the whole country. The economics are staggering.”

Table 1: Projected U.S. DBS and CATV household penetration rates

1996 (E) 1997 (E) 1998 (E)
100,660

Aggregate Size of Target Markets (000) 97,920 99,280

DBS System Subscribers (000) 4,625 7,609 9,964
DBS System Penetration 4.7% 7.7% 9.9%
% Growth of DBS System Subs. 115.5% 64.5%

New Subs. - Not Prev. CATV Subs. (000) 1,335 1,443 1,140
New Subs - Prev. CATV Subs. (000) 1,144 1,541 1,215
Existing CATV System Homes Passed (000) 89,600 90,850

Existing CATV System Subs. (000) 60,017 59,922

Existing CATV System Penetration 67.0% 66.0%

Sources: Morgan Stanley Research Estimates, Warren Publishing, Sky Report

DBS: chowing down on cable’s lunch?

This year DirecTv/USSB and PrimeStar are joined in the battle for
market share by two new DBS providers: Connecticut-based AlphaStar
Digital Television and Colorado-based EchoStar Communications Corp.

Many might think this increased competition will cause a subscriber
feeding frenzy primarily within the DBS industry itself. Others dis-
agree. In fact, they say historical demand trends for consumer electron-
ic products would tend to bolster the idea that the subscriber feeding
frenzy is going to take place around cable’s table instead. Some
observers believe a more “polite” (i.e., conservative) view of the com-
ing scramble for subscribers is more accurate, but no less disturbing for
cable interests.

In September 1995, Morgan Stanley & Co. released its 95-page U.S.
Investment Research Report entitled “Cable Television Metamorphosis
— The Arrival of DBS and RBOC Competition.” The report’s financial

PrimeStar dish

CED: COMMUNICATIONS ENGINEERING & DESIGN FEBRUARY 1996

31.0%

92,120
59,811
64.9%



and operating projections for the cable TV indusiry were based on four
fundamental conclusions regarding the emerging competition from DBS
and other multi-channel video service providers. They include:

v High-power, and to a lesser extent medium-power, DBS “will
become the largest competitors to the cable television industry, with an
estimated 12.0-12.5 million in aggregate satellite customers by the end
of the decade.” (see Table 1.)

v That DBS penetration will vary in five key types of markets, includ-

ing achieving a “20-30% household penetration in the 28.0-29.0 million |

current homes” located in small communities with 40 or less channels
of cable TV service or are not passed by cable; and a 7-8% penetration
rate in urban markets that currently total 42 million homes.
v DBS (and to a lesser extent RBOC video ser-
vice) penetration rates by 1996-97 will erode cable

1999 (E) 2000 (E) subscriber growth (from a 4-5% average growth

102,060 103,480 rate), “eventually leading to net subscriber losses in
11,551 12,491 1999-2000.” The overall result, concludes the
11.3% 12.1% report, is that “total cable television industry sub-
15.9% 8.1% scribers should remain essentially flat” during the
ggg jgg 1995-2000 period.
v The most successful cable television operators

93410 94,720 will combat the DBS threat with new service
60,074 60,526 deployments that include digital video services
64.3% 63.9%

(near video-on-demand, games and  la carte ser-
vices) and telephony.

Researchers at Morgan Stanley and other
observers in the telecommunications industry believe that DBS' future
is, to a large extent, tied to the price tags DBS equipment will be sport-
ing in the next 18 months. To bolster that premise, the Morgan Stanley
report documented the critical importance price has played in consumer
electronics product adoption in the past (see Table 2).

Among others, the report tracked the historical price/penetration
rates for cellular phones, personal computers and VCRs. While none of
the three is a perfect substitute for DBS
dishes and receivers, strong inferences can
be drawn, especially from the VCR exam-
ple which Morgan Stanley called “one of
the best proxies for DBS systems.”

The report noted that between 1981 and
1993, the average price of a VCR unit
“declined 70 percent while the number of
annual units sold rose from 1.47 million to
12.5 million, with household penetration
reaching 78 percent.” Of critical impor-
tance for cable interests was the fact that
once “the price of the VCR fell below
$500 per unit (1984-85), penetration rose dramatically to 30 percent by
the end of 1985.”

For cable operators, 1996-97 may be 1984-85 all over again.

The DBS players

What follows is a brief rundown on recent and projected near-term
developments among the four DBS providers that are expected to help
punch a hole in the $500/unit DBS equipment dam that’s expected to
flood the market in the next 12 to 18 months.

DirecTv/USSB — The “granddaddy” of U.S. DBS services has been
boasting about its achievement in securing more than 1 million sub-
scribers in its first year of operations, which it says moves “DirecTv
into the ranks of the country’s top-10 largest multiple system cable
operators.”
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DBS

choStar’s MPEG-2/DVB compliant decoder

DirecTv is a unit of General Motors’
Hughes Electronics Corp. U. S. Satellite
Broadcasting (USSB) is a unit of Hubbard
Broadcasting Inc., the St. Paul, Minn. cable
company. Together they’ve put together the
DSS receiving system that is capable of deliv-
ering more than 175 (MPEG-2 compliant) dig-
ital channels from its state-of-the-art
Broadcasting Center in Castle Rock. Colo.
Retailers say a major attraction to the
DirecTv/USSB system is its out-of-market
sports packages that include all four major
sports leagues and “thousands of collegiate
sports match-ups.”

DSS hardware is currently manufactured by
Thomson Consumer Electronics. under RCA

and GE brand names, and Sony Electronics
Corp. The breach of the $500/unit barrier may
take place later this year when the DSS
licensee roster undergoes a major expansion.
New DSS equipment manufacturers coming
up to bat include Toshiba America Inc.,
Samsung Electronics Co. Ltd.. Sanyo
Electronics Co. Ltd., Uniden America Corp..
Hughes Network Systems and Daewoo
Electronics Co.

Meanwhile, one of the most oft-heard criti-
cisms of DBS, i.e., its inability to have more
than one television hooked up to the system,
seems to have been solved by Sony. During
the recently concluded Consumer Electronics
Show in Las Vegas, Sony debuted its Multi-
Room Distribution (MRD-D1) system.
Scheduled to be shipped in early summer
($249 retail), the system brings in one video
source from the DSS receiver and another
video source from the VCR, cable system or a
broadcast channel, then splits them into as
many as five difterent signals that can be

Table 2: Average cost per unit to penetration rate for cellular phones, PCs and VCRs

transported to different TV sets around the
home through standard coaxial cable.

PrimeStar Partners L.P. — Taking the
“if-you-can’t-lick-"em, join-"em” philosophy
to its natural telecommunications conclusion,
PrimeStar is cable’s answer to DBS competi-
tion. PrimeStar backers include Comcast
Cable, Continental Cablevision,. Cox Cable
Communications, Newhouse Broadcasting,
Tele-Communications Inc. (TCI), Time
Warner Cable and G.E. American
Communications Inc. PrimeStar offers con-
sumers an equipment lease option that skirts
the equipment purchase chalienge faced by
other DBS suppliers.

This past year, PrimeStar suffered a setback
in its $1 billion plan to become a high-pow-
ered DBS service when the FCC International
Bureau bucked tradition by refusing to give
Advanced Communications Corp. an extension
of its DBS operating license. ACC’s license
covered 27 orbital slots at the coveted 110
degree position, which provides a prized

75 b
Source: Morgan Stanley F h Esti 1994 EIA E ic Market Data Book,
70 CTIA Data Survey, Census Bureau, PC Consumer Market.
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DBS

national “footprint.” and another
24 slots at 148 degrees west lon-
gitude. Through a variety of
arrangements involving PrimeStar
partner TC. PrimeStar was slated
to acquire the 110 degree slots so
that it could make the transition
from a medium-powered to high-
powered DBS service.

The FCC. in a major break with
its own long-standing DBS poli-
cies. announced its plans to put the
disputed orbital slots up for auc-
tion (currently scheduled to take place January
24). Since the decision was announced late last
spring. a flurry of lawsuits and various appeals
have been filed by a number of parties. includ-
ing PrimeStar which already had satellites in
production and launches tentatively scheduled.

PrimeStar has bowed out of the auction and
opted to secure long-term capacity on a GE
Americom medium-power satellite scheduled for
launch at the end of 1996. Instead. the auction
may provide MCI the opportunity to finally chan-
nel its $2 billion investment in Rupert Murdoch's
News Corp. in a potentially dramatic direction.

EchoStar’s Cheyenne, Wyo. broadcast center

Meanwtile, PrimeStar has continued to sign

on subscribers and improve its services with
the recent announcement that it would expand
its channel capacity to 150 in 1996. PrimeStar
also announced it will introduce a dish
designed for multiple dwellings (another DBS
shortfall). enhanced remote capabilities in the
home and improved digital services, including
high-speed download capabilities from the
Internet.

EchoStar Communications Corp, — One
of the newest DBS players on the block.
EchoStar, took off. literally. at the end of

December with the successful
launch and orbital positioning (119
degrees west longitude) of its first
Ka band satellite. The new DBS
provider is scheduled to be opera-
tional in March and the final piece
of its DISH (Digital Sky Highway)
Network will be in place in mid-
1996 with the launch of a second
satellite, With a 1 million sub-
scriber breakeven threshold.
EchoStar will be offering more than
200 channels of (MPEG-2/DVB
compliant) video. audio and data services from
its new broadcast center in Cheyenne. Wyo.
DISH receiving equipment will be manufac-
tured and distributed under Magnavox and
Philips brand names through Philips retailers
nationwide. Headquartered in Englewood,
Colo.. EchoStar will also use its existing
TVRO dealer network to distribute its DBS
receiving equipment under the EchoStar and
HTS (Houston Tracker Systems) brand names.
AlphaStar Digital Television — This year
will also see the debut of another DBS
provider. AlphaStar. which is owned by Tee-

Dial up CED in March
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Added DBS advantage: Niche or narrowcast programming

Comm Electronics, one of North America’s
largest manufacturers of home satellite
(TVRO) systems. Tee-Comm is also one-third
owner of ExpressVu Inc., Canada’s first
national digital television service.

Starting in early 1996, AlphaStar will be the
first DBS digital (MPEG-2/DVB compliant)
provider to serve all 50 states, from its broad-
cast center in Oxford, Conn., providing digital
video and audio channels (120 in 1996, up to
200 in 1997) via AT&T’s 402R satellite. The
company is leasing 14 60-watt, 27 MHz
transponders on the satellite positioned at 89
degrees west longitude. Because it has avoided
the cost of building and launching a satellite

DBS: 100+ channels and counting

and it’s developed a unique marketing/distribu-
tion plan that bypasses more expensive con-
sumer electronics distribution channels,
Murray Klippenstein, AlphaStar’s president
and CEO, says its breakeven point “is around
500,000 subscribers.”

“We have put together distribution agree-
ments that are quite different than the others,”
explains Klippenstein. “Certainly we will con-
tinue to rely heavily on the TVRO satellite
industry that we’ve worked with for the past
13 years at Tee-Comm where we’ve built up
an approximately 20 percent market share in
the analog industry...We’ve already received

over 3,000 applications by mail from dealers
who wish to become (AlphaStar) dealers.

“We’ve also put together a very compelling
arrangement with O’Rourke Brothers
Distribution, the biggest of all the TVRO dis-
tributors. They have about 25 percent of the
marketplace and they'l] be representing us.
And, we’ve put together an Amway distribu-
tion relationship.”

The Amway connection is not only an inno-
vative distribution strategy, but, it also exempli-
fies another DBS strength, niche or narrowcast
programming. AlphaStar and Amway are
putting the finishing touches on a distribu-
tion/programming deal that spreads
AlphaStar’s sales efforts through more than 2
million Amway distributors. In return, Amway
will get its own dedicated channel over the
AlphaStar system.

“Our agreement,” says Klippenstein,
“accomplishes what amounts to be a win-win
solution for both companies...1t’s one of those
sweet little deals that is good for both parties
that provides not only an internal sales mecha-
nism, but also gives them a product they can
sell.”

AlphaStar is pressing its programming
advantage to aggregate niche audiences with
the launch of the Asian Television Network
(ATN) in late February. The 24-hour channel
will provide a full range of programming, in
English and several major South Asian lan-
guages, targeted to more than 2.5 million
South Asians in North America.

This ability for narrowcast programming is
what Alpert believes is going to make DBS
stand out from the competition, particularly
cable. He believes the latest entrants into the
industry, EchoStar and AlphaStar, are in a bet-

ter position to exploit the advantage. While the
total subscriber numbers for any one niche ser-
vice may not sound like much, the bottom line
economics tell a whole different story.

“From a DBS operator’s standpoint,”
explainsI Alpert, “if they can get 100,000 sub-
scribers'paying $10 a month, they’ ve hit a
home run. If they’ve got 200,000 subscribers
paying $10 a month, they’ve got a grand slam.
The critical factor in the whole setup is mar-
keting.’} '

Even DirecTv is getting into the act with its
ongoiné tests for a real estate based network
called RealNet Direct, a joint effort between
Member Direct Television and the 750,000-
member National Association of Realtors.
Alpert foresees DBS niche programming
efforts not only in trade oriented programming
like RealNet Direct and foreign language
efforts like ATN, but also in “minor” U.S.
sports (rugby, fishing, soccer) and various cul-
tural programming (opera, ballet, independent
films).

Accarding to Alpert the expanding DBS
industry has all the pieces in place and is posi-
tioning itself as a strong, long-term competitor
in the telecommunications industry. “I’ve
always ?aid the key issue to this business is pro-

EchoStar’s satellite receiving dish

gramming. And then price. And customer ser-
vice,” says Alpert. “There are a lot of different
ways in'which you can structure an offer...And
clearly, as the price of home equipment comes
down, which it will over time, you’re going to
open upl DBS opportunities to whole new seg-
ments af the population.” CED
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Techniques such
as frequency
hopping that are
meant to
overcome noise
might not bhe
adequate for
long-term needs

Canadian MSO. “So far, we're getting good results
with 64 QAM (quadrature amplitude modulation), 256
QAM and 16 VSB (vestigial sideband), but we’re just
getting underway.”

Hamilton-Piercy notes that a lurge portion of homes
in the MSQO's serving areas have been newly wired or
rewired within the past five years. But more testing will
be necessary to confirm early results, especially since
the MSO hasn’t looked at the impact of second outlet
terminations on the digital signals.

As research at Bellcore has demonstrated, microre-
flections from such unused termination points can
wreak havoc on digital signals (see CED, 10/95. page
80).

Equally important. as many engineers have noted,
ingress from all kinds of sources in the home can add
up over the coaxial bus to create a disastrous impact on
upstrcam signals from any given serving area.

“If we get to the ugly conclusion that we need traps
10 isolate in-home wiring, we might have to think
about going to smaller node sizes,” Paff says.

Arguing further for deeper fiber penetration. he
adds, is the possibility that, with bandwidth in the
upstream at a premium, techniques such as frequency
hopping that are meant to overcome noise problems

might not be adequate for long-term needs.

Finding power solutions

Another area of continuing uncertainty is the means
by which operators will provide power and backup
power to network components. given the lifeline
requirements that come with telephony. Here. too. there
is an impact on the drop issue, insofar as most opera-
tors in field trials so fur are relying on a separate twist-
ed pair connection from a power tap to deliver electric-
ity to the home, rather than using the drop itself, there-
by adding significant costs to the system.

“Do we want to power down that drop?” asks David
Large, a principal in the consulting firm of Media
Connections Group. who clearly believes the answer 1s
no. “The answer isn’t 412 (gauge coax) to the house.
but we need to do something.”

Both Large and Paff point to eliminating the F-con-
nector and going to hard wiring as a possible solution.
“We have to come up with a migration path from the
current tap system,” Paff says. noting that re-use of the
existing drop cable will be possible only “if the power
can be distributed down the drop center conductor.™

Backup power adds further complications. given the
environmental and maintenance hassles associated with

"t

THERE ARE CERTAIN PLACES

~

There's a jungle of opportunities out there for cahle companies wanting to get into the residential al telephone business. Let our more than
solution of our proven expertise and the HCX5000 Residential Communications System, you'll tame the W|Id For more mformatlon and a
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maintaining lead acid batteries at every fiber node.
Here the industry is searching for new solutions and is
evincing some preliminary support for a new technolo-
gy based on the principle of flywheel energy storage.

Satcon Technology Corp., a startup based in
Cambridge, Mass., plans to have flywheel power units
available for field trials by the fourth quarter of this
year, with commercial production slated to get under-
way next year, says Richard Hockney, vice president
and CTO of Satcon. The units, designed for under-
ground installation at pedestal- or utility pole-mounted
node distribution sites, are capable of generating one
kilowatt of power for up to two hours in the event of a
power outage, he says.

“This is a good idea,” says Dan Pike, vice president
of engineering for Prime Cable. “There’s a lot of inter-
est in the technology.”

Forging ahead

While MSOs want answers, they also understand
they can’t wait forever to push forward with the
upgrades required to support full service ambitions.
While companies are hesitant to plow more money into

recently upgraded systems that operate at the 550 MHz,

2,000 homes per node tier, they understand fibering

aggressively is the name of the game.

Glenn Jones, chairman and CEO of Jones Intercable,
counsels an aggressive approach to expansion, noting
that “we can’t wait for the RBOCs to find another way
into the home with high bandwidth services before we
get there.”

*You can’t go wrong by fibering the networks,”
Jones says. “That’s a winner no matter how it goes with
regard to data and telephony.”

Continental has the same view, having embarked on
a company-wide upgrade to 750 MHz that is to be
completed by the end of '98, with most of those sys-
tems being activated for two-way communications as
they are upgraded.

“The transition to fiber-rich HFC will add the capacity
to do more with pay-per-view, service multiplexing and
adding new tiers to the core business, no matter where we
go with data and telephony,” Cooper says. “And fiber
gives us the signal quality and service reliability we need
to make us more competitive with satellite services.”

In fact, the core business imperatives behind fibering
the networks are cable’s best guarantee that it will be in
a position to launch voice and data services. As Cooper
puts it, “Ultimately, the engine for entry into new busi-
ness is cash flow from our core business.” CED

While MSOs want
answers, they
also understand
they can’t wait
forever to push
forward with
upgrades

YOU SHOULDN'T - GO ALONE.

THE RESIDENTIAL

TElEPHﬂNE BUSINESS
IS ONE OF THEM./

HITACHI
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20 years experience in the PBX industry help you capture them. Armed with a seamless
free copy of our residential communications hrochure, call Hitachi today. 1-800-446-8820.




John A. Brouse. Jr.
Director of Network Development.
Jones Intercable. Inc.
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v+~ John, your exemplary deployment
=7 of fiber optics has truly made
you one of our industry’s

>
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CI=D PRODUCT SHOWCASE -

Downlink High Quality and Low Prices
with DH Satellite’s Complete Line
of Antenna’s and Mounts.

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

CALL FOR PRICING
OR NEAREST DIST.

(800) 627-9443

DH Satellite

600 N. Marquette Rd.
Prairie du Chien, Wl USA 53821
Phone (608) 326-8406
Fax (608) 326-4233

$Save Signal
Save Time

Save Actives

Save Money

* “Find out how over 1,900 users
are currently saving thousands
-‘of dollars using Lode Data Design
and Drafting Software.

Save time and money by optimizing your .
system design with the industry's most
powerful design package. Thenimport

directly-into AutoCAD v12 & v13.

Call today or fax us for a free brochure!

Lode Data Corporation
7120 €. Hampden Avenue
Denver, CO 80224
Tel: (303)759-0100 Fax: (303)759-0214

YOUR BEST INVESTMENT

DOWN THE LINE

THE L2 UNDERGROUND PIPE

16" depth

= Lays wire or pipe to & CAB LE LAYER

= Simple, efficient all

mechanicai drive

= Rugged yet compact

& highly
maneuverable

= 850 Ibs. on rubber

tracks provide for
minimal lawn damage
» Reliable, consistent
performance in a low
maintenance machine

= Operator training

provided

= 16 hp. Kohler

magnum engine

= Boring attachment

available

LINE. =WARD

C ORPORATI ON

157 SENECA CREEK ROAD
BUFFALO, NY 14224 - 716 675-7373
FAX 716 674-5334 + 800 81€-9621

THE 0¥ [mrime TEAMM
THAT [IEUER SCORES!

SCT Series Stripping/Coring Tool

B Creates beveled-edge to prevent “O” ring damage.
g 8
Removes outer conductor and dielectric in one easy step.

B Can be used with Ratchet T-handle or drill.

JUS Series Jacket Stripping Toel

M Fast, safe jacket removal.
B Plastic guide prevents scaring.
8 Knurled body provides positive grip.

LaDlePYeT pm—

Toals You Trust. . 1.800-320-
P e Call: 1-800-320-9350




Unattended/Automated Playback for Local Origination

For over a decade, TECH Electronics
has set the standard for highly reliable
and cost-effective controllers for unat-
tended/automated playback. The PVC
Family of Controllers offers full func-
tional control for up to 16 VCRs with
three channel output. Creating and
composing playback schedules is easy
with optional Windows-based schedul-
ing software. TECH Electronics will
save your LO operation time and
money. For more information, circle e Ol
the Reader Service Number, or call =
(800) 572-4935.

|

THE PVC FAMILY

ke Conmalins oo Fomar Aotuasstind

T rem, < ond sl s

Circle Reader Service No. 1217

Blonder Tongue’s Full Line Product Gatalog

For over 40 years. Blonder Tongue
Laboratories, Inc. has been manufac-
turing professional quality, commercial
cable television products. Our catalog
includes product photos, descriptions,
specifications. and application notes for
our entire product line. Look for
extended frequency range to 750 MHz
on our complete family of headend and
distribution products. 13 and 18 GHz
microwave systems. and VideoMask.
our new interdiction system. Call or
fax today for a FREE copy. Tel: (908)
679-4000 Fax: (908) 679-4353

BLONDER
TONGUE

Circle Reader Service No. 122

Cheetah’s Answer to Monitoring

Cheetah ™ provides an integrated net-
work monitoring solution that is
designed to evolve with your network
requirements. This solution offers flex-

10

ibility, reliability and the ability to inte- QUESTIONS
grate equipment from multiple vendors. 10 ASK
Cheetah provides status monitoring of BEFORE
headends, fiber nodes, power supplies, BUYING
amplitiers and end-of-lines. For the 10 A
Questions You Need To Ask Before STATUS
Ordering A Status Monitoring system.” MONITORING
call Superior Electronics Group at SYSTEM

(941) 756-6000.

Circle Reader Service No. 123

ADC Frameworx Fiber Frame Architecture

This complete package contains infor-
mation on ADC’s integrated approach
to total fiber distribution frame cable
management. Frameworx is a platform
on which service providers can build a
total fiber distribution frame manage-
ment system that provides automated
record keeping, remote test capabilities.
patch cord traceability, optical amplifi-
cation and advanced circuit schematics
such as signal monitoring, switching,
attenuation and wavelength division
multiplexing. ADC
Telecommunications (800) 366-3891.

Eramenor

Circle Reader Service No. 124

Headend Power Protection

Continuing its tradition of providing I

cost-effective state of the art power l CFR Rack-Mount Series &
protection for the telecommunications ‘ Pa——
and cable television industries, Alpha SR e
Technologies introduces a rack-mount e
configuration of its CFR =:
Uninterruptible Power Systems. With a
wide variety of power ranges available,
you can protect selected critical rev-
enue-producing equipment, such as
pay-per-view or ad insertion hardware,
or provide full protection for the entire
headend. Call (360) 647-2360 for more
information.

 Comroted Forrorasum [nvies

* It Poner- actar Corvacen

* Swparier toereoom and Motz Aemsbon
197 @ 27" ack Meunong Beachets
T » Extemied Bachuy Beves

Circle Reader Service No. 125

Cahle Construction Manual for CATV Broadhand Systems

CommScope is now making available a
revised and updated edition of its wide-
ly distributed and use Cable
Construction Manual for CATV and
Broadband Systems. The new manual
includes sections on storage, testing
and construction procedures for coaxial
trunk and distribution cables in aerial
and subsurface applications, fiber optic
cables as well as safety procedures. For
more information, call
CommScope/GI (800) 982-1708.

4TH ETION
Cable Copstruction Manual |
i For CATV and Brosdband Systems

o
| mi.

Py

" Circle Reader Service No. 126
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Vela Research for Video Servers, Encoders and Decoders

Vela Research Inc. designs and manu-
factures video servers, encoders and
decoders. Their Perspective 2000 video
server stores digitized video (movies,
video clips, commercials, etc.) in a com-
pressed digital format (MPEG-1, MPEG-
1+ and MPEG-2) and can deliver multi-
ple NTSC or PAL video outputs. Vela's
MPEG Encoder can compress and multi-
plex audio and video signals into MPEG
compliant data streams. Vela’s MPEG
decoder boards are designed for a wide
range of video applications. Contact Vela
Research at (813) 572-1230.

Circle Reader Service No. 127

NEW! Amplifier Catalog

Viewsonics Inc. full color catalog con-
tains photos and specifications of all of
their amplifiers, including their newest
low noise models with the figure at
3dB and 3.5 dB, depending on the
gain, as well as several new 2-way
models. You’ll find their amps all over
the world including places you've
never heard of, so call 1-800-645-7600
and/or fax 407-998-3712 for your free
Viewsonics Amplifier Catalog today.
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Optical Links and “Simple to Use” Remotes

Call ABC Cable Products now for THE CBLinx™-1
information on the CBLinX fiber optic whad
transmitters and receivers that transport e
point-to-point video, audio, and data
where high performance is required.
Also, our latest addition to our CATV
remote family of products. The
ProMote II and III Universal remotes
have the capability of operating CATV
converters, TVs and VCRs. Call now
and let ABC make your job simpler
and more cost effective!
1-800-777-2259.

"ABLE PRODUCTS, INC,
offers a full line of:

s (303} 190-3841 -3

Circle Reader Service No. 129

The FREE pocket size Cable TV Power
Supply and Battery Handbook contains
125 pages of information for installers,
maintenance technicians, system design-
ers and cable TV engineers. Subjects
such as power supply evaluation, plant
layout, installation, maintenance and
common problems encountered in the
field are fully covered. Included is a
special section on battery selection,
management and testing. Performance
Cable TV Products, Roswell, GA
30077-0947 (800) 279-6330 e-mail to:
jud.williams @industry.net

Circle Reader Service No. 130

All Your ESD Needs With PSSI Protective Storage Systems

Plug-In Sotrage Systems, Inc/PSSI
manufactures the highest quality
Protective Storage Systems. Pictured is
our ESD Protective Double Storage
Cabinet. The cabinet creates a faraday
cage which protects against ESD,
EMI/RFI. PSSI’s Product Brochure
contains a complete line of ESD
Cabinets, Workstations, Containers,
Matting, Training and Grounding (per-
sonnel and equipment). For your free
catalog phone and/or fax PSSI at 800-
231-5952/800-532-2999 Fax.

Circle Reader Service No. 131

BARCO ROSA CATV Network Monitoring System

ROSA is a Remote Control and
Diagnostic System (RCDS) for head-
end and network performance monitor-
ing and automatic service restoral. The
RCDS Open System Architecture
(ROSA) provides network-wide moni-
toring and control through an easy-to-
use Windows graphical environment,
controls both BARCO and non-
BARCO network equipment, and inter-
faces to most leading data base pack-
ages. Call BARCO at (770) 590-7900
or Fax (770) 590-8836 for more infor-
mation.

BAROD

Circle Reader Service No. 132

NCTI Spanish/English CATV lllustrated Dictionary

The National Cable Televi.sion lns?ilule DICCIONARIO
(NCTI) offers a new Spanish/English ILUSTRADO
illustrated dictionary of cable television DE TE‘E"‘"f’” POR CABLE

and broadband technology terms. The 'E

first section presents English terms
with Spanish translation and Spanish
definition. The second section offers
Spanish terms with English translation
and English definition. Cost $29.95
plus S/H; quantity discounts. Please
contact: NCTI, 801 West Mineral
Ave,, Littleton, CO 80120-4501, (303)
797-9393, Fax (303) 797-939%4.

d >

Jespaiiod  espadol/inghé
Vspanish spanish/cog
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Optical Links Literature

AEL Industries, Inc. offers a full set
of product data sheets on their
AELINK family of products entitled
High Performance Optical Links for
the Cable and Cellular Industries. Line
performance information, power
requirements, and physical characteris-
tics are described in detail. AEL
Industries, Inc., 305 Richardson Road,
Lansdale, PA 19446-1485.

e e
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DRAKE YM2552 Stereo Video Modulator

Bring Stereo audio into your cable sys-
tem at an affordable cost. The Drake
VM2552 modulator incorporates BTSC
stereo encoding, providing a significant
cost savings when compared to purchas-
ing separate components. Professional
noise reduction circuitry reproduces the
BTSC signal with good stereo separa-
tion and audio fidelity. The frequency-
agile VM2552 features frequency cover- |
age up to 550 MHz with a powerful out-

VM2552

BTSC VIDEG MODUIATOR

put of +60 dBmV. Contact Mr. Philip }
Hawkins, R.L. Drake Company, (513) e E
847-4523.

Circle Reader Service No. 135

ESR1260 IRD Earth Station Receiver

The Drake ESR1260 IRD is a high
quality commercial integrated receiver
descrambler with synthesized frequency
tuning of IF and subcarrier audio fre-
quency. The VideoCipher® RS module
can be accessed directly through the
front panel, providing added conve-
nience for the operator. Major operating
functions are also selected via the front
panel and programming is simplified
with liquid crystal displays of operating
parameters. The ESR 1260 IRD’s com-
pact design optimizes valuable rack
space. R.L. Drake Co. (513) 847-4523.

P

WY wemEn s
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Eagle Telephone and Ingress Suppression Traps

Need to activate your sub low spectrum
for telephone or other two way com-
munication? Eagle has the answer, no
matter how complex your return sys-
tem may be. A complete line of high
pass filters for the non-return sub-
scriber or high pass filters with return
window for the active-return customer.
In addition, tier traps of every variety,
audio reduction traps and the latest in
positive filters, Side Band interdiction.
Call 1-800-448-7474 or Fax 315-622-
3402 for literature or free samples.

11° 1ot (oInIng €961
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OEMs, Systems Integrators and Developers...

The video industry is in the midst of a
mass migration to digital technology.
PC-based open systems are the wave of
the future. Move from expensive black
box solutions to competitively-priced,
PC-based open systems. Make the tran-
sition for your product by building it on
Matrox DigiSuite-a solid foundation of

digital video hardware and software
development tools that you put together
in myriad configurations to meet your

requirements. Cali Matrox Video
Products Group, 1-800-361-4903 or
(514) 685-2630, Fax (514) 685-2853,

Internet: http://www.matrox.com/video Circle Reader Service No. 138

FREE Design Guide-Hennessy Outdoor Enclosures

Hennessy designs and manufactures
quality aluminum enclosures to protect
sensitive electronics outdoors. Turnkey
systems include: thermal management
for main chamber and batteries, AC
power distribution, 19” or 24” racks,
splice chamber and are designed to
meet U.L. and Bellcore 487 specifica-
tions. We offer complete custom
design services—mechanical, electrical
and thermal. 78-page catalog with
application photos available. 800-950-
7146.

Circle Reader Service No. 139

E-TEK’s Catalog

E-TEK combines innovative excel-
lence, affordability and fast delivery
for a wide range of fiberoptic applica-
tions. Products in this catalog include
optical isolators, couplers, passive
components, active devices, instru-
ments and systems, plus new products
including Bandpass WDMs, 980nm
Pump Laser Module and touch-screen
instruments. Also listed are E-TEK’s
worldwide sales representatives. E-
TEK Dynamics, Inc., 1885 Lundy
Ave., San Jose, CA 95131 Phone (408)

T EK e rex oynanics. we.

432-6300, Fax: (408) 432-8550 Circle Reader Service No. 140

Zenith’s MetroAccess™ System

MetroAccess is a complete, cost-effi-
cient family of RF data communication
products from Zenith Electronics
Corporation. It uses proven, high-
speed technology for hybrid fiber/coax
systems linking businesses, communi-
ties, schools and residences for a wide
range of applications, including work-
at-home, distance learning, real-time
video conferencing, Internet access and
on-line services. For more information,
calt 1-800-788-7244.

Circle Reader Service No. 141

Zenith’s Broadband Solutions

With more than 15 years of experience
in the Network Systms areas, Zenith
Electronics Corporation has extensive
development and deployment expertise
in advanced analog set-top decoder
technology, including video and audio
scrambling, real-time two-way cable
systems, digital transmission technolo-
gies and computer networks, and is the
industry-leading supplier of high-speed
cable modems to more than 300 cable
systems worldwide. For more informa-
tion, call 1-800-239-0900.

Circle Reader Service No. 142
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FREE: Waveiek’s New 1996 CATV Selection Guide

The new 27-page Cable Television
Selection Guide presents a full line of
sophisticated test equipment designed to
meet cable television’s specific system
testing needs. The guide features
Wavetek’s new leakage meter and com-
bination leakage/signal level meter, the
CLI-1450. The new CMS 1000 Central
Monitoring System is included, along
with info on the complete line of
MicroStealth signal level meters. In addi-
tion, the popular Stealth System Sweep,
Flash Mini OTDR, and other test equip-

ment are featured. Call 800-622-5515. Circle Reader Service No. 143

New CABLESPAN™ Brochure from Tellabs

A new, full-color brochure from [
Tellabs describes the benefits of the
company’s CABLESPAN 2300
Universal Telephony Distribution '
System, which allows cable television ’
operators to provide telephone and data
services using the existing CATV infra-
structure. Alternate-access providers
will also find the CABLESPAN system
to be a unique, innovative approach to \ '
providing business and residential ' ‘
telecommunications services around the 1

world. To receive a copy of the {
brochure, call 1-800-445-6501.

Circle Reader Service No. 144

Free SprintNorth Supply CATV Catalegs

Sprint/North Supply is a leading
nationwide provider of integrated solu-
tions for voice, data, teleconferencing
and CATV product needs through its 11
strategically located distribution centers.
We offer more than 30,000 products
from over 1,200 manufacturers. Let us
show you a sample. Ask for our new
broadband catalog containing thousands
of products from 97 suppliers. Ask, too,
about the following catalogs: Fiber
Optics, Outside Plant, Tools, Test and
Supplies, and Security Products.
800-639-CATV, FAX 800-755-0556.

Circle Reader Service No. 145

" EATV/BROADBAND

Up in the Air About Aerial Lifis?

ARMLIFT, the aerial lift that provrdes
you with years of dependable
service-lifts built tailored to your
needs. With up to 34’ working height,
Amlift offers a variety of power
sources, two speed operation on all
units, gravity or hydraulic bucket level-
ing, choice of buckets and 720 degree
non-continuous rotation. Truck or van
mounts with a full fine of equipment
options. Armlift, Div. of TG
Industries, Inc. Call (712) 864-3737.

o TSR, CATY A S [T

Up in the air about
aerial lifts

Belinr chook the Al
down-to-enrth ndventagos
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Cable Network Manager™

C-COR’s Cable Network Manager
(CNM)™ is the complete network
management system for the complex
communication systems of the 1990s. iy
The new challenges of network man- ]
agement include managing hybrid
fiber/coax systems, redundancy/failsafe
control and inventory management.
CNM manages all of these and even
records any accessories that are
installed. Call C-COR, the Network
Company, at 1-800-233-2267. '\'?

Circie Reader ServiceWo. ‘1 47

SystemSelect™...Strength in Service

C-COR’s comprehensive service orga-
nization provides the support you need
to plan, design, build and maintain
today’s complex communication net-
works. Whether it’s network maps, 'a
bill of materials, installation assistance,
training programs or more, C-COR’s
customer driven approach is designed
to serve you diligently, creatively and
promptly. Service is C-COR’s strength.
Call C-COR, the Network Compan , at
1-800-233-2267.

£o]
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Gable Leakage Technologies, Inc.

CABLE LEAKAGE TECHNOLO-
GIES (1-800-783-8878) offers a new
family of WAVETRACKER prod-
ucts. The WAVETRACKER system
has undergone major enhancements,
with a new compact size, a VGA quali-
ty LCD display, and a NEW LOW
PRICE. CLT’s new Windows™-
based A.P.L.A.S. Software offers
ONE STEP data processing, using the
newest, most current mapping prod-
uct available. The DELTAWAVE
Differential G.P.S. Base Station now

N

offers 2 to 5 meters accuracy. Circle Reader Service No. 149

Free Catalog-Filters/Traps for Broadband Systems

Catalog Vol. |1 No. 4 describes a complete
line of filters and traps for CATV featur-
ing the full line of “brickwall” filters delet-

oty 1003

Filters
For Broadband Cable Systems

Vit s fstine

ing single or multiple channels without i_s;_ == *

sacrificing adjacent channels while pass- = E [

. S b Gl =

ing up to | GHz. A selective line of band- e L |
0 q o 8 = —_ - ok e |

pass ﬂltt?rs is also described .wl'nch sop- i o e i |

press adjacent channel, off air interference D 1%.. ol 1% »-"":‘.:,“' 6

while maintaining low loss in the pass- 8 e 69

band. Other products are: notch and band- ‘
pass filters, co-channel eliminators, pay-

TV traps, bandsplitters, CARS band filters | [T o 2
and terrestrial interference filters. Call
Microwave Filter Co. (315) 437-3953.

Circle Reader Service No. 150
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FREE Microwave Gatalog

Point-topoint 13 GHz and 18 GHz
Systems. Channel Master® manufac-
tures a complete line of 13 GHz and 18
GHz point-to-point microwave equip-
ment for franchised CATV, private and
wireless cable. For a free catalog, write
to Channel Master, MICRO-BEAM®
Division, 1315 Industrial Park Drive,
Smithfield, NC 27577 or call
MICROBEAM® Sales Manager Glenn
Martin at 919-989-2234.

CARS-Band Microwave
— Stgral Delivery Systems |

Clrcle Reader Service No. 151

New Catalog from TRILITHIC

From signal level meters to leakage !.
detectors, from frequency counters to !!
calibration equipment, the new
Instruments Catalog from TRILITHIC
has all of the products you need to test
and maintain your CATV/Broadband
distribution system. Updated in
September, the catalog now includes
such popular new instruments as the
TRICORDER 11 and III and the
SUPER PLUS leak/ingress locator, and
the current price list. Trilithic Inc.,
9202 E. 33rd St., Indianapolis, IN
46236 Phone (800) 344-2412 "~ Circle Reader Service No. 152

Philip’s Rack-Mounted Transmitier

Philips Broadband Networks, Inc., is
initiating a series of colorful product
datasheets, starting with one detailing
our 862 MHz Diamond Net™ fiber-
optic receiver, RF amplifier and
Diamond Transport™ rack-mounted
transmitter (pictured here). Also, avail-
able is a sheet describing our new
9000T Series Telephony Tap. These
information sheets will soon be avail-
able for all new products and many of
the company’s most popular established
product lines. Call (315) 682-9105 or S
Fax (315) 682-9006 for more info. Circle Reader Service No. 153

Philip’s FM Distance-Transport Systems

Philips Broadband Networks, Inc.,

offers a four-page product brochure on YIDKO - OATA - AN
DISTANCE TRANSPORT

the company’s FM distance-transport AR o W
systems. The four-color piece describes -

the advantages of Philips interactive
video equipment and lists specific
applications in education, data and tele-
phony services, surveillance and busi-
ness and training. Call (315) 682-9105
or Fax (315) 682-9006 for more infor-
mation.

Circie Reader Service No. 154

Cable Security™ provides Ultimate MDU Security Package

Cable Security manufacturers of the SOULIDONS 10 your
Beast™ box and distributors of Cable SO et
Ready™ ultra high security steel mold-
ing has merged the products together
for the ultimate MDU security applica-
tion. When these product groups are
used together they will supply the
Telecommunication Industry with the
highest security level for multiple
dwelling units available today. Please
call 1-800-288-1507.

Circle Reader Service No. 155

FREE Catalog for Powering Broadband Networks

Power Guard is the leader in provid-
ing powering solutions for advanced
broadband networks. If you’re building
a CATYV plant or an advanced broad-
band network carrying voice, video and
data, we have a power supply to meet
your requirements. Power Guard can
offer the most technically advanced,
cost-effective systems on the market,
because we have invested more toward
research and development than all of
our competitors combined. For a free
catalog and to see how we can help call

1-800-288-1507. Circle Reader Service No. 156

NEW Trilingual Catalog and New Training Video
Ripley Company’s Cablematic Div.

i . Rivtey Compeany
has a new trilingual catalog on its e
CATYV, telecommunication and fiber [——

optic cable preparation tools. New tools e repamile e e
have been added, including the JCST - ,';‘:'_,,,"";::j
for three preparations in one tool, new it
CR assembly tools for compression con-
nectors, TW Torque Wrenches and DP
Adjustable Jacket Strippers for fiber
optic applications. Ripley’s new training
video demonstrates proper cable prepa-
ration techniques, available in English
or Spanish, in NTSC or PAL format. = e

Call 800-528-8665 or 860-635-2200. Circle Reader Service No. 157

FREE 1996 Fiber Optic Test Equipment Catalog

Noyes Fiber Systems announces its
new FREE 1996 Fiber Optic Test
Equipment Catalog. The full color cat-
alog provides an overview of the prod-
ucts and services offered by Noyes
Fiber Systems including Optical Power
Meters, Light Sources, Loss Test Sets,
Return Loss Test Sets, OTDR’s, Fiber
Scopes, and Fiber Identifiers. Call
Noyes Fiber Systems, PO Box 398,
Laconia, NH 03247 (603) 528-7780,
(800) 321-5298 or FAX (603) 528-
2025.

Circle Reader Service No. 158
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The issue: outages

As cable companies enter a competitive era with
other service providers, one key to eventual success or
failure could be network reliability and outages. This

The questions:

1. Assuming that an “outage” is defined as a loss of
signal for any length of time, how many outages does
your system suffer in a typical month?

d d d d

0-2 3-5 6-9 10+

2. Of those, how many are caused by system testing,
maintenance or other internal operational policies over
which you have control?

g9 O 4 Q Q

None Few Half Most All

3. Of those outages you have no control over, what are
they most typically caused by?

d U d

Weather Cable cuts Electronics

d d

Traffic accidents  Other

4. Has your system taken specific steps within the last
12 months to reduce the number of outages it suffers?

U Q d

Yes No Don’t know

5. Do you think your system could do even more than
it already has to reduce outages?

d d d

Yes No Don’t know

6. In comparison to two years ago, has your system
reduced the number of outages it suffers, on average?

d d d

Yes No Don’t know

Official rules: No survey response necessa_lz. Enter by retuming the completed survey via fax
D Retum Path” on a 3°x5° card and mail it along
with your name, address, daytime phone number and signature. To be eligible for the drawing, entry forms must

or mail to the locations indicated above, or print the words
be received by 5 p.m. on March 31,1996. CED is not ible for lost or misdi

d mail. One entry per per-

RETURN PATH ‘

month, we’d like your thoughts on the strides you're
making to reduce outages and bolster reliability.

7. Has your system worked with the local power utility
to reduce outages?

d d d

Yes No Don’t know

8. Overall, would you consider your local power com-
pany to be reliable and easy to work with?

d d d

Yes No Don’t know

9. Has your system performed surveys to determine
subscriber attitudes about service interruptions?

d U d

Yes No Don’t know

10. In your opinion, can your system’s cable network
be made as reliable as the local telephone network?

d d d

Yes No Don’t know

Your comments:

Fax us at
303-393-6654

Make a copy of this page
and fax it back to us at the
number above, or mail it to
CED, 600 South Cherry
Street, Suite 400, Denver,
Colo. 80222.

*Every month, we’ll pick
one response from those we
receive and award $50. See
official rules below.

Names won’t be pub-
lished if you request your
name to be withheld, but fill
out the name and job infor-
mation to ensure that only
one response per person is
tabulated.

Your name and fitle

Your MSO:

Your job function:

;yﬂme IEIIIIE #

CED magazine, Capital Cities Media Inc., Capital Cities/ABC Inc. and its affiliated and independent contractors
for any injury or loss which may occur from participation in this sweepstakes or receipt of the prize. Winner con-
sents to publication of hisher name for publicity purposes without further i i
years of age or okder. Employees of CED magazine, Capital Cities Media Inc., Capital Cities/ABC Inc. and its

compensation. Participants must be 18

son. Forms mutilated, illegible or not in compliance with these rules shall be considered ineligible in the sole dis-
cretion of the judges. Odds of winning depend on the number of entries received. A random drawing from eligi-
ble entries will be held on or about April 1, 1996. Winner will be required to provide hisher social security num-
ber and proof of identification and is solely responsible for all federal, state and local taxes incurred. Prize is not
transferable to any other person. Sweepstakes participants agree to waive any and all claims of liability against

affiliated and subsidiary companies, and their respactive employees, agents and independent contractors, and

their immediate families are not eligible to participate. Void wherever prohibited, license required, restricted or

taxed by law. St sponsors reserve the right to change or modify the sweepstakes rules while
of al k

weepstakes
sweepstakes is in progress. Participation in the P constitutes nies.
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‘b RETURN PATH

RESUIQ

Cable network operators
are steadily adopting the
idea of creating central
“superheadends” but are
much slower when it comes
to developing strategies to
interconnect their system
with neighboring cable
plants, according to our lat-
est survey on interconnects.

In fact, operators are split
over the issue, with half hav-
ing considered the concept
and half not. In addition, a
paltry few have actually
approached their neighbors,
so few really know how they
would react to such an
arrangement.

Yet an overwhelming
majority believe intercon-
nects will become increas-
ingly important in the
future—and would result in
more revenue from data
delivery, advertising and
other applications. Almost
everyone agrees the industry
needs to do more to deter-
mine the feasibility of inter-
connecting, however.

Surprisingly, there seems
to be little industry support
for Sonet technology, per-
haps because operators are
wrestling over the benefits
vs. additional costs for hard-
ware.

Congratulations to Joe
Van Dyke of Las Cruces
Cuble for winning $50 in
our latest giveaway. To make
yourself eligible for a future
drawing, fill out the survey
on the previous page and
send it in!

104

The issue: Interconnects

Cable companies that are serious about entering the
telephony or high-speed datacom markets will have to
be able to send and retrieve signals across traditional
cable system franchise boundaries to cover wider geo-

The results:

1. Has your system consolidated headends by adding
fiber to your system?

Yes Don’t know

No
55% 36% 0%

2. Has your system considered constructing one region-
al “superheadend” to serve the community?

Yes Don’t know

64% 9%

3. Has your system either considered interconnecting
or already completed an interconnect project with an
adjacent cable system owned by other MSOs to fully
“cover” the metro area you serve?

No
18%

Yes Don’t know

No
2% 13% 0%

4. Do you think such an interconnect could save your
system money over the long term?

Yes Don’t know

No
45% 36% 9%

5. Do you think your neighboring MSO would wel-
come the opportunity to interconnect with your system?

Yes Don’t know

21% 55%

6. Do you believe an interconnect could bring your
system more revenue through data delivery to business-
es, advertising or other services?

No
18%

Don’t know

Yes No
21% 9%

64%

7. How important will interconnects be in the future?

Somewhat Not at all

Very
55% 45% 0%

graphic areas. This is a major break with tradition,
where each cable system was its own island. Some say
it can’t be done easily. This survey attempted to see
what you think.

8. Today, would you be inclined to deploy Sonet equip-
ment or go with a less costly analog or proprietary
uncompressed digital fiber system?

Sonet Proprietary Don’t know
18% 45% 36%

9. Do you think cable operators can overcome individ-
ual preferences (i.e. signal security) to be able to inter-
connect their systems effectively?

Yes Don’t know

No
64% 18% 18%

10. Do you think a new set of standards should be cre-
ated to allow for neighboring cable systems to intercon-
nect seamlessly?

Yes Don’t know

No
45% 17% 17%

11. Do you think the cable TV industry should do
more, less or about the same amount of work to deter-
mine the feasibility of interconnecting?

More Less About same
91% 9% 0%
Your comments:

“It sounds real good, but getting operators to work
together in order to bring interconnects to the front
lines will be a problem.”

— Kim Collins, TCI, Marietta, Okla.
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‘ WHAT's AHEAD

FEBRUQ

59 Broadband Communica-
tions Network Design, produced
by General Instrument. Location:
St. Petersburg, Fla. This five-day
course includes a high-level
overview of the network with a
focus on operational theory and
design. Call Lisa Nagel at Gl (215)
830-5678, or fax (215) 830-5602.

6'7Arizona Cable Television
Association’s 1996 Annual
Meeting. Location: Doubletree
Suites Hotel, Phoenix, Ariz. Call
the ACTA office at (602) 955-
4122.

6'8 Telecommunications
Network Engineering for
Technicians, produced by
General Instrument. Includes
technical instruction on distribu-
tion networks, architectures and
fiber transport. Location: St.
Petersburg, Fla. Call Lisa Nagel
at GI (215) 830-5678, or fax
(215) 830-5602.

1 West Virginia Mountaineer
SCTE Chapter, Technical
Seminar. Location: Ramada Inn,
South Charleston, West Virginia.
Topic: Annual meeting and tech-
nical program. Call Steve
Johnson (614) 894-3886.

8 SCTE satellite Tele-Seminar
Program. To be transmitted on
Galaxy 1R, transponder 14, 2:30-
3:30 p.m. Eastern time. Topic:
Inside FCC form processing,
from Expo 95 in Las Vegas. Call
SCTE National Headquarters
(610) 363-6888.

8 Hudson Valley SCTE
Chapter, Technical Seminar.
Topic: Broadband TV applica-
tions and connectors, with a rep-
resentative from Augat
Communications, and Cable
security procedures, with Stan
Durey of General Instrument.
Location: Century House Inn,
Latham, N.Y. Call Robert Price
(518) 355-3086.

Trade shows

February

14-15 Sixth Annual Northern
California Vendors Day.
Location: Fairfield, Calif. Call
Steve Allen (916) 786-1610.

21-23 Texas Cable Show.
Location: San Antonio, Texas.
Call the Texas Cable TV
Association at (512) 474-
2082.

12'1 3 Video Networks. Telcos
Meeting Customer Needs in
Video Services. Location: The
Renaissance Atlanta Hotel,
Atlanta, Ga. Call Pam Watson
(312) 540-3856 for more infor-
mation.

12-13 SCTE Regional
Training Seminar. Topic:
Introduction to telephony, with
SCTE director of training Ralph
Haimowitz. Location:
Milwaukee, Wis. Call SCTE
National Headquarters for more
information (610) 363-6888.

13-15 Wheat State SCTE
Chapter, Testing Session. BCT/E
certification exams to be adminis-
tered. Location: Wichita, Kan.
Call Joe Cvetnich for additional
information (316) 262-4270.

14 Dakota Territory SCTE
Chapter, Technical Seminar.
Topic: Headend video and sub-
scriber proofing, with Tony
Gauer of TSB Inc. Location:
Mandon Service Center,
Bismarck, N.D. Call Tony Gauer
(605) 426-6140.

14-15 utilities-based
Telecommunications:
Implementing Strategies to
Increase Market Share. Location:

The Renaissance, Atlanta, Ga.
Call (312) 540-3083.

14-16 SCTE Regional
Training Seminar. Topic:
Introduction to fiber optics, with
SCTE director of training Ralph
Haimowitz. Location: Milwaukee,
Wis. Call SCTE National
Headquarters (610) 363-6888.

15 Dakota Territory SCTE
Chapter, Technical Seminar.
Topic: Headend video and sub-
scriber proofing, with Tony Gauer
of TSB Inc. Location: Governor’s
Inn, Pierre, S.D. Call Tony Gauer
(605) 426-6140.

19 Michiana SCTE Chapter,
Technical Seminar. Topic:
BCT/E Category III
tutorial-transmission systems,
with Ron Hranac of Coaxial
International. Location: Comfort
Inn, Buffalo, Mich. Call Russ
Stickney (219) 259-8015.

16 North Country SCTE
Chapter, Testing Session.

TECHNICAL SEMINARS

March 5 - 7/ Fremont, CA
April 9 - 11/ Baton Rouge, LA

l Hi j;:";\ 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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BCT/E and Installer certification
exams to be administered.
Location: Columbia Heights,
Minn. Call Bill Davis (612) 646-
8755.

20-23 Fiver Optic Training,
produced by The Light Brigade.
Featuring a new, four-day for-
mat. Location: Honolulu,
Hawaii. Call Pam Wooten at
(800) 451-7128 for more infor-
mation.

20-23 Fiber Optic Training,
produced by The Light Brigade.
Featuring a new, four-day for-
mat. Location: Tampa, Fla. Call
Pam Wooten at (800) 451-7128
for more information.

21 New England SCTE
Chapter, Testing Session.
Installer certification exams to
be administered. Location:
Worcester, Mass. Call Tom
Garcia at (508) 562-1675.

23 Wheat State SCTE
Chapter, Testing Session.
BCT/E and Installer certification
exams to be administered.
Location: Great Bend, Kan. Call
Joe Cvetnich for more informa-
tion (316) 262-4270.

27 Desert SCTE Chapter,
Testing Session. BCT/E and
Installer certification exams to
be administered. Location: Palm
Desert, Calif. Call Bruce
Wedeking for additional infor-
mation (909) 677-2147.

25 ‘ON 991AM9S JepEaY 8[0iD
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’ NeEw PrRobDuUCTs

GComm system
simulation tools

RICHMOND HILL, Ontario-RHR
Laboratories has introduced RfIntercept, a
communications system simulation tool which
provides statistical system simulation and time-
domain analysis of non-linear behavior. The
package provides four ways to analyze comm
systems and their components, including the
capability to: allocate channels for minimum
intermodulation distortion interference; reduce

“" Sotn {00} |l by
)3 | @l o s s
w2 (esat 38 o —re— Fovominy
I

Somple e Y edcept Smcon ad ot

Cabammscinn, (UI5) 004-2700

Rtintercept from RHR Laboratories

a chain of devices to an equivalent single
device described by its gain, equivalent noise
figure, second and third order intercept points;
obtain the statistical distributions of overall
system gain, output level, noise figure, inter-
cept point, and signal-to-noise ratios, given the
statistical distributions of the system compo-
nents; and simulate the response of non-linear
devices to arbitrary input, such as triple-beat
distortion and channel loading simulations.
RfIntercept can successfully analyze radio and
microwave frequency receivers, exciters, feedfor-
ward amplifiers, balanced amplifiers, cable tele-
vision distribution systems and microwave hops.
Circle Reader Service number 61

FM receiver
MIAMISBURG, Ohio-The R.L. Drake
Company has announced the FMR1000, a
commercial grade receiver that utilizes AFC to
lock into frequencies and eliminate the oppor-
tunity for frequency drift. The economical FM
broadcast receiver is intended for
SMATV/CATYV installations, background
music/programming, monitoring and other
applications demanding a reliable receiver.
Cable companies can utilize the FMR1000 to
apply audio as background music to video
channels that run program listings.

Circle Reader Service number 62

106

MPEG 2 encoder chip set

SUNNY VALE, Calif~The Electronic
Device Group of Mitsubishi Electronics
America Inc. has announced a real-time
MPEG-2 encoder chip set that pravides
high integration and good performance.
The new encoder can provide Main
Level @ Main Profile encoding with one

Fiber optic transmitter

PALO ALTO, Calif -Hewlett-Packard
Company has announced a fiber optic transmit-
ter and receiver pair designed for operating
Ethernet backbones over singlemode fiber.

These new LED-based singlemode compo-
nents cost substantially less than typical laser-
based singlemode fiber transmitters and
receivers, according to the company.

HP’s HFBR-0305 components can be used
in proprietary singlemode fiber data links oper-
ating at distances up to 14 km, vastly extending
the distance of Ethernet connections beyond
the 2 km specification for multimode fiber
backbone connections. The HFBR-0305 series
consists of the HFBR-1315TM transmitter and
HFBR-2315T receiver. Both have ST style con-
nectors and a 2x4 dual-inline footprint-pin-
compatible with and having the same footprint
as HP’s de facto industry standard HFBR-1414,
850-nm transmitter, and HFBR-2416, 850-nm
receiver for multimode fiber. Substitution of
the HFBR-1315TM and HFBR-2315T for the
HFBR-1414 and HFBR-2416, with the change
of a few component values. converts a multi-
mode fiber Ethernet product to singlemode
fiber operation, without any changes to board
layout. The HFBR-1315TM transmitter incor-

contreller. one pixel processor and four to
eight motion estimators, depending on
search window resolution required. The
chip also encodes I-, P- and B-frames.

The company’s integrated 10-chip
MPEG-2 solution will enable significant
reductions in MPEG-2 digital video encod-

porates a 1.300-nm wavelength edge-emitting
LED. The HFBR-2315T receiver contains an
InGaAs PIN photodiode and a low-noise trans-
impedance preamplifier that operate in the
1,300-nm wavelength region.

Circle Reader Service number 63

Optical return loss meter
WESTLAKE VILLAGE, Calif.~Aerotech
World Trade has launched a high-performance
optical return loss meter in North America fol-
lowing the signing of
an agency agreement
with Australian man-
ufacturer Kingfisher
International. ’

The KI 5000
Series requires no
user calibration or
warm-up period and .
is designed for use in
rugged environments. The unit employs an eas-
ily disassembled optical interface to allow
rapid cleaning in the field. Versions are avail-
able for fiber line testing as well as extended
range measurements at 1300 and 1550 nm or
dual wavelengths.

Measuring 190 x 120 x 95 mm, the K1 5000

Optical return loss
meter

CED: CoMMUNICATIONS ENGINEERING & DEesIGN FEBRUARY 1996



Mitsubishi Electronics America Inc.’s
MPEG-2 encoder chip set

ing and transmission for the television and
cable broadcast industries, according to
the company. It will also enable lower-cost
video servers and authoring systems for
digital video disks.

Adding to the high integration of the
MPEG-2 solution is the fact that external
synchronous DRAM, used for frame
memory and I/O buffering, is controlled
by the chip set, eliminating the need for a
separate memory controller.

The encoder chip set supports all
MPEG-2 prediction modes-I-, P- and B-
frames—and offers real-time encoding of
720 x 480 pixels at 30 frames per second
(conforming to ITU-R-601-resolution
video). Another key feature of the chip set,
which is fully MPEG-2 compliant, is its
ability to provide ML@MP encoding with
exhaustive search windows, scalable from
+32 x 16 (horizontal x vertical) pixels
(with four motion estimators) to +64 x
+16 pixels (with eight motion estimators)
with half-pixel resolution.

Circle Reader Service number 60

Series will operate for 10 hours using its nick-
el-cadmium battery power source, and features
a 0-40 dB LED and 0-60 dB laser range. The
display has a 0.1 dB resolution and accuracy is
+0.5 dB. The meter will accommodate either
slant polish or physical contact types of con-
nectors, while screw-on adapters allow the unit
to be employed with all standard connectors.
Circle Reader Service number 64

Cable preparation

CROMWELL, Conn.-Ripley Company’s
Cablematic Division has introduced a new tool
for preparing trunk and distribution cable. The

JCST tool

JCST tool simultaneously removes the outer
jacket, cores the inner dielectric and strips the
outer sheath with a smooth, beveled cut in one
fast, precise operation. Several models are avail-
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able, each designed to connector manufacturers’
specifications to assure correct cable prepara-
tion dimensions. Tools are available for
CommScope P3, Times Fiber T6, T10, TX and
Trilogy MC2 cables. All tools are durable all-
metal construction. Strip stops can be ordered
for easy changes to different jacket seizure con-
nector types. Sheath cutting blades are heat-
treated for extra long life and can be replaced
without changing the coring bit. A long tool
housing and compact diameter design eliminate
lateral movement. The standard models have a
“T” handle with a built-in 3/8-inch drill adapter.
A ratchet “T" handle model is available with a
separate drill adapter.

Circle Reader Service number 65

Quad splitter

MELVILLE, N.Y.-Vicon Industries Inc. has
introduced the GSP430 Monochrome Quad
Splitter. The GSP430 is a full-featured quad
splitter in a compact package.

The GSP430 accepts video from four cam-
eras, processes it digitally, and displays the
complete video from all four in each quadrant
on one monitor screen. The quad splitter
includes alarm response capabilities for each
camera input, and a dual alarm relay output is
provided for connection to additional equip-
ment, like a VCR. A video loss alarm is also
provided. A user-programmable, eight-charac-
ter title is available for each channel. All oper-
ating and programming functions are per-
formed with on-screen menus and front panel
keys. The unit can be remotely operated by a
dry-contact switch closure system or an RS-
232 system for control by a host computer.

The GSP430 offers manually selected full-
screen display of individual cameras and a
sequencing program that displays each cam-
era full screen and then the quad image as
part of the sequence. Each camera can be
assigned its own dwell period, as can the
quad display.

Circle Reader Service number 66

Optical power meter
VANIER, Quebec-EXFO is announcing the
FOT-40, a Wavewise-optical power meter and
integrated light source. Wavewise, an intelligent
signaling protocol, communicates with another
compatible power meter which immediately
matches the sending wavelength to the receiv-
ing wavelength. It acts as an advanced produc-
tivity tool, allowing the user to test fibers more
quickly, without error. Communication prob-
lems are avoided, and efficiency is increased.
The FOT-40’s five calibrated wavelengths
and its Wavewise feature work well in a variety
of environments such as LAN, data comm,

cable TV and telco. It measures in dBm, dB
and watts. The unit comes equipped with 2
kHz generation and detection features for easy
fiber identification. Each meter benefits from a
rugged PVC holster which not only protects the
unit, but also provides space for a spare battery
and optical adapters.

Circle Reader Service number 67

Gross-connect system
PAWCATUCK, Conn.-Ortronics has introduced
its 110 Cross-Connect System that is used to
facilitate the administration of cross-connect
fields for voice and data systems. The high-den-
sity, quick connect terminating system is
designed to support TIA/EIA-568A specs. It
includes 110 wiring blocks, 110C connecting
blocks, 110 patch cords, 110 cross-connect sys-
tem terminal blocks and optional accessories.
The 110 wiring blocks are offered in 100
and 300 pair sizes and are used with 3. 4 and 5
pair 110C connecting blocks. These 110 cross-
connect system terminal blocks are available
field or factory terminated. The pre-assembled
blocks are available with or without legs for
either frame or direct wall mounting. The mod-
ular design of the
@ wiring blocks and
troughs allows for
future expansion.
The terminal blocks
are available in 300,
600 and 900 pair con-
figurations which
include wiring
blocks, connecting blocks, connectorized pig-
tails, and horizontal jumper troughs for patch
cord arrangement. The wiring blocks and
troughs are mounted on a metal backboard
equipped with cable troughs at top and bottom.
Circle Reader Service number 68

“Green” utility line markers
STOW, Ohio-GreenLine Products has intro-
duced a new line of utility cable markers.
Utilizing advancements in polymer technology,
GreenLine markers are designed to withstand
substantial field abuse. Temperature stable
from -100 degrees F to +200 degrees F, the
markers can handle vehicle impacts, livestock
rubbings and vandalism in virtually all weather
conditions, according to the company. The new
line is more durable than fiberglass-filled prod-
ucts that can absorb water, delaminate and
splinter, or commodity grade plastic products
that can become brittle when exposed to sun-
light or cold temperature, says GreenLine.

The markers contain more than 50 percent
post consumer recycled engineered polymers.

Circle Reader Service number 69

110 Cross-Connect
System
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. IN THE NEws

C-COR to supply new build in Japan

STATE COLLEGE, Pa.-C-COR Electronics
Inc. will supply equipment to Titus
Communications Corp. for a 1,050-mile new
build in Tokyo, Japan. The network, which will
eventually link two million homes, will provide
telephony services over cable. The is the first of
three phases, with construction expected to
begin in early 1996, and to be completed by
December 1997.

C-COR will provide FlexNet trunks, bridgers
and line extenders for a hybrid fiber/coax net-
work that will service 2,000 homes per node. In
addition, the company will be providing field
engineering service and has received a network
design contract for up to 1,000 miles of design.
The amplifiers have been designed with a 55/70
split, specially for the Japanese market. A larger
reverse path bandwidth allows more telephony
capacity. The amplifiers, which are 90 volts
capable, will initially function at 60 volts, con-
forming to Japanese regulations. Titus is a joint
venture company that was started by US West
Inc., Time Warner, Toshiba Corp. and ITOCHU
Corp. to offer both cable TV and telephony over
cable networks.

In other news, C-COR has been chosen as the
recipient of the Region 4 Job Creator Award by
the Pennsylvania Department of Labor and the
Employer Advisory Council (EAC). Region 4
consists of Juniata and Mifflin Counties. C-COR
was nominated for the award by Gary Gill, man-
ager of the Lewistown Job Service Center, for
the efforts made during the start-up of the manu-
facturing facility located in Reedsville, Pa. By
creating approximately 300 jobs in the
Juniata/Mifflin area, C-COR earned recognition
for helping to improve that area’s economy.

Jones Satellite goes digital audio

DULUTH, Ga.-Wegener Communications
has received an order from Jones Satellite
Networks for digital audio transmission products
to convert its six in-house radio formats from
analog to digital. Jones Satellite Networks (JSN)
will purchase Wegener’s Addressable DR96Q
QPSK SCPC Digital Audio Receivers for the
conversion.

The custom addressable DR96Q takes
advantage of QPSK modulation to reduce the
bandwidth required for digital transmission.
The receivers use the [ISO-MPEG Layer 2 dig-
ital audio algorithm and feature real-time diag-
nostics. Link analysis, data rates, acquisition
history, current frequency assignments and
other features are available using a terminal or
PC running communications software. The
JSN receivers will be controlled through
Wegener's ANCS (Addressable Network
Control System).
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CableSoft, GI announce partnership

BURLINGTON, Mass.—CableSoft Corp. and
General Instrument Corp. have entered into a
non-exclusive marketing agreement to co-mar-
ket the first suite of commercially-supported,
integrated, turnkey software applications for
interactive television.

CableSoft develops software for interactive
television applications that operate on GI's
advanced, analog addressable CFT 2200 set-
top terminals. The company’s locally-branded,
locally-based, on-demand applications can
enable cable operators to derive commercial
revenues by implementing services such as
interactive classified advertising, interactive
yellow pages and LocalWorks, the company’s
interactive community directories. The appli-
cations will operate as virtual channels that
use the vertical blanking interval in a televi-
sion signal for data transport.

Cablevision building N.E. Ohio system

CLEVELAND, Ohio—Cablevision Systems
Corp. and its subsidiary, Cablevision of Ohio,
will invest $300 million in northeast Ohio to
construct a new fiber optic telecommunications
system. Cablevision has begun constructing the
750 MHz system that will provide a platform
for programming choices and advanced two-
way communications services.

“The initial benefits that customers will
immediately recognize are more basic choices
and channels for traditional video program ser-
vices,” said Lawrence Drake II, senior vice
president and general manager for
Cablevision’s Midwest Region. “The new
telecommunications network will initially pro-
vide 77 analog channels with future digital
capacity. In the near future, those program-
ming choices will be joined by the...new capa-
bilities that our fiber optic telecommunications
system allows, including video-on-demand,
interactive services and high-speed computer
connections.”

Continental picks Fleetcon in Florida

AUSTIN, Texas-Continental Cablevision
has awarded Arrowsmith Technologies Inc. a
contract, in excess of $1.6 million, to provide
Fleetcon to the MSO’s Pompano Beach, Fla.
operations.

Continental’s Pompano Beach operation
serves 165,000 subscribers and contains 1,500
miles of plant. Arrowsmith’s Fleetcon system
will manage a 100-technician workforce. This is
the second purchase of the Fleetcon system by
Continental; the first was at the Continental sys-
tem in Chicago. In Chicago, Fleetcon has been
installed with a real-time interface with the
CableData billing system.

E/0 starts shipping FDS-1

HAYWARD, Calif ~E/O Networks has begun
shipping its “fiber to the farm”-Fiber
Distribution System (FDS-1) product—to rural,
independent telephone companies. Four tele-
phone companies based in the Midwest have
taken delivery of the product, which will reach
406 customers initially.

FDS-1 is a fiber-based telecommunications
distribution system designed to benefit cus-
tomers seeking first-time or improved access to
telephone and advanced communications ser-
vices in rural, low-density areas. With FDS-1,
telephone companies can economically deliver
basic telephony and enhanced voice, data and
video service to customers’ homes up to dis-
tances of 75 miles.

A single FDS-1 system delivers support for:
384 telephone subscribers on a single fiber ring;
750 MHz of broadcast video (up to 110 chan-
nels of AM video, 500-plus channels of digital
video); all high-speed data services up to 1.5
megabits, including Ethernet and ISDN; a fiber
distribution loop covering 150 miles (75 miles
from the central office); and 30 Optical Network
Units (ONUs). )

TV Guide On Screen taps Probita

ENGLEWOOD, Colo.-TV Guide On
Screen has chosen Probita Inc. to design,
develop and implement a data management
system for its interactive program guides. The
system will incorporate a database that allows
for easy integration of all types of video
servers, transport carriers, delivery systems
and set-top boxes used for TV Guide On
Screen’s program guides.

The data design for TV Guide On Screen
enables the download of information from a
variety of sources, including program informa-
tion from satellites. The data architecture also
addresses the differences among cable systems
nationwide and accommodates last-minute pro-
gram changes. The system allows operators to
change their mix of technologies and services
without disrupting the delivery of accessible,
easy-to-understand program information to
viewers.

California Amplifier gets IBC contract
CAMARILLO, Calif.-California Amplifier
has received a $7 million order to provide the
company’s MultiCipher products to International
Broadcasting Corp., PLC (IBC), a wireless cable
system operator in Thailand. The contract repre-
sents product requirements for IBC to outfit its
current installed subscriber base in Bangkok and
other parts of Thailand with MultiCipher prod-
uct. Currently, IBC transmits multichannel TV
programming “in the clear.” CI=1
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White Sznd's
(T e — 1]

1-800-Jumpers
CUSTOM MADE CABLE ASSEMBLIES INCLUDING

Fto F, Nto N. BNC, RCA, F-81
Gilbert AHS RG-56 Belden
LRC RG-59 Times
Off Shore RG-11 Comm/Scope
Amphenol RG-213 Intercomp

RG-214

We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (602) 582-2915. Ph (602) 581-0331

335 W. Melinda Drive, Phoenix, Az 85027

COMMUNICATIONS & ENERGY CORPORATION

COMMUNICATIONS
& ENERCY CORP

FILTERS & ANTENNAS FOR CATV /SMATV /MMDS / LPTV

Manufacturer specializing in fast delivery of Filters for
CATYV and other video systems, MMDS & LPTV
Transmitter Channel Combiners and other broadcast
filters and Terrestrial Interference filters for TVRO systems

“Tel 315-452-0709
Fax 315-452-0732
US/CAN 800-882-1587

Steve Shafer or Vince Cupples

7395 Taft Park Drive
East Syracuse, NY 13057

Contact:

PRO-TEL

o Full Service E.F.&I. Telecommunications Contractors

“Partners in Quality”

* Central Office, Controlled Environment Vaults/Manholes
Huts, Cabinets and Customer Prem. applications.

® Designed, built and installed to your spec’s. Call on us
to be your “Partners in Quality.”

Professional Teleconcepts, Inc. NY, IL, CA (800) 283-2794

CALAN WAVETEK TRILITHIC CALAN WAVETEK TRILITHIC
Need repair? Don’t despair!

Specializing in Repair,
Calibration & Upgrade

v ~INC._
S T11/828-6235
o g Cable T “¥ pepair  Fax 717/828-6335

RR I, Box 86-V7 Dingman's Court,
Dingman’s Ferry, PA 18328

CALAN WAVETEK TRILITHIC CALAN WAVETEK TRILITHIC

CALAN WAVETEK TRILITHIC
JIHLITIYL  N3ILIAYM NYTVI

SN TooLs:
e CONSTRUCTION
Ty SPLICING
.. |DROP INSTALLATION

e 717-494-0620

CATALOG: 800-233-8713

ﬁn@i}\ Quality Repait at Competitive Pticing

PAI
Reeair CENTER

RepPaIRs & SaLEs

4 In Warranty Repair
O Jerrold Addressable Repair Specialist
O DP5, DP7 & DPV7 / Panasonic 1402, 1403
O Remote Repair (URC 450, 550)
For more information contact: & pickup
TKR Repair Center ceriaingarcas

TCI Tel: (908) 583-2026 e Fax: (908) 290-1677
AFFL 25 Industrial Drive e Cliffwood Beach, NJ 07735

Free delivery

GTS GTS ENTERPRISES, INC.

¢ Fiber Fusion Splicing Specialists

» Optoelectronic Equipment Installation
* CW Proofs to 750MHz
Upgrade/Rebuild Construction

» Computer Drafting and Design

508 Industrial Drive ¢ Woodstock, GA 30189
PH (770) 591-1670  FX (770) 591-1484

DESIGN
EXTENDER

THE MAPPING INNOVATORS
€st. 1982

A

P

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: 314-579-6627 or 800-875-8786  Far : 315-579-6628

109

THE PREMIER MAGAZINE oF BROADBAND TECHNOLOGY FEBRUARY 1996



€ CLASSIFIEDS

PropucTs, SERVICES & EQUIPMENT DIRECTORY

Quality Cable & Electronics Inc

1950 N.W. 44TH STREET *« POMPANO BEACH, FL 33064
Scientific Atlanta Jerrold
Magnavox & Compedco

Amphenol \\\\\\\ C-COR

Texscan A\, Ripley
Comm/Scope Lemco
Blonder Tongue Cabletech
Sylvania

Phone: (954) 978-8845 Fax: (954) 978-8831
(800) 978-8845

|
|
’ New/Used/ All Equipment/Competitive Prices

OOF OF PERFORMANCE TESTING

FIBER OPTIC DESIGN &

FCCPR

ACTIVATION MICROWAVE FILTERCOMPANY
HEADEND OPTIMIZATION Filters for CATV, Wireless Cable, LPTV, TVRO
COMPLETE SYSTEM AUDITS * Super Selective Bandpass Filters
AUTOCAD CUSTOMIZED CATV MENU * Channel Deletion/Reinsertion Filters
& SYMBOLS LIBRARY * Pay-TV Traps
CAD DRAFTING & DESIGN * Channel Combiners
STRAND MAP & AS BUILT * Antennas
MAP DIGITIZATION & REVISIONS « Terrestrial Interface Filters
P.O. Box 244
kton. SD ¢ Contact Terry Owens, Sales Manager
(605) 665.1393 (800) 292-0126 6743 Kinne St,, East Syracuse, NY 13057

800-448-1666 » (315) 437-3953 « FAX (315) 463-1467 or 437-3893

NATIONWIDE INSTALLATIONS

NaCom a contractor with over 24 years experience
offering outstanding customer service for:

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299

. . . . . + Coaxial and Fiber + Emergency Fiber
B  Residential Premise Wiring - Mapping and Design Restoration
[ ] MDU’s + Make Ready + System Sweep
[ | Drop Buries + Splicing and Activation + Proof of Performance
m DBSp « Fusion Splicing + Turnkey Headend
+ Material Supply + Complete Turnkey
* Aerial, Underground & Project Management
Call (800) 669-8765 Ext. 3046 NaCom LG

quality service performed on a timely basis

Building Communication Systems Throughout America

CED Classifieds + Your Advertisement =
THE Winning Combination!
Make 1996 More Profitable...Call 800-866-0206
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Base Mapping ® Strand Mapping ¢ As-Builds ® Make Ready *
Digitizing ® Broadband Network Design ¢ Fiber Optic Network Design

New England Distributor of American Digital Cartography Maps

eDesign  eInstallation eTesting  Full Turn Key Services

1 B 5 P.0. Box 571
APPLICATIONS: Telephone « Cable TV, Danielson. CT 06239-0571 .

802 Networks « Process Control » Security ® 7o g50.774-4102° Fax: 860-774-4783
IVHS e« Educational Networks Lode CADD
Planes 1057 Lode DATA

SERVICES INCLUDE: System Engineering &  (40%) Buenos Aires
Design « Outside Plant Construction « Project ’}jﬁ‘g‘},’%ﬁ,’g?ﬁg’;’%&.,gm

Management ¢ Aerial & Underground Cable

Installation  Systems Integration » Premises —

" b4 i A P.0. Box 365 ¢ North Springfield, Yermont 05150
Wiring » Splicing  Termination « Testing « Voice: (802) 885-9317 Fax/Modem: (802) 865-9326
|Activation * Training * Emergency Service

MicroStation
Lynx CADD

FOCcus

o] I EDoor to Door Sales
CEN-COMM COMMUNICATIONS INC. E Syst em Audits
= SURVEY DESIGN
B ALTOCAD m Converter Placement
E o A Campaigns
FLBER C.A.T.V. 609-786-1701
CABLE NETWORKING COAX RCH 301 Route 130 South / Cinnaminson, NJ 08077
"GLOBAL COMMUNICATION DESIGN" CABLE _ Faogh e
CALL: 1- 8 O O - 8 1 9 - 6 9 3 9 Serving the industry since 1977

Satellite Antennas

® One piece spun aluminum ® C & KU high gain
® Easy installations ® Delivery Worldwide

Az\el, Polar, Horizon & motorized Dual Axis Mounts
CALL OR FAX FOR BROCHURE AND PRICING
DH Satellite

600 N. Marquette Rd.
Praine du Chien, WI USA 53821
Phone (608) 326-8406 or Fax (608) 3264233

‘ > » NEW BOOKS
ro 66 lg n Bill Grant, author of the widely read textbook

. “Cable Television,” offers two soft cover books.
RR6, Box 20, Metamora, IL 61548 Inc. "A Study on Integrating Exchange Telephone and

A Cable TV Services on a Common Transmission Facility”
YOUI' One StOp DESIgn ShOp! Basic information on both Telephone Exchange plant and Cable T(/ s

stem
Presents a method of integrating both on any broadband system. 1{0 pgs-

Full .S.crvlggql)csuvn Con.structlon “BroadbandTransmission"

Mapping Aerial Indudes 12 examples of hybrid fiber/coax engineering and how to establish
Digitizing Underground system specs or specs for seperate elements for end performance. 150 pgs.
Lode Data and Lynx (FOCUS) Directional Boring 34: ‘per _h_°‘l’kU°éAb°'h for $72

File Conversions DWG-DGN Splicing . o R .

* All Architectures/Upgrade/New Builds/Extensions ¢ GWG Associates, Dept 3, RD 3 Box 367D, Schoharie, NY 12157

Phone 518-295-7954 ----FAX 518-295-8876

Contact Tony Lasher at (309) 383-2655

T8 (all Tim Reeder to reserve space in the next
available issue of CED! 800-866-0206

m
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HTG

Holland Telecommunication Group. Inc.

Professional Installation
& Technical Services, Inc.

* Engineering and Design
* Project Management

“The 21st Century By Design”

« Field Engineering Services
* MDU Turnkey

12567 W. Cedar Drive, Suite 102 Lakewood, Co. 80228
Ph: 303-985-7200 Fax: 303-986-0346

An Engineering Services Company dedicated to:
* SWEEeP - FORWARD - REVERSE  * ACTIVATION BALANCE
* CALAN - WAVETEK - 1GHz

* COMPUTERIZED REPORTING

* PROOFS

¢ ELECTRONIC UPGRADES - RESPLICE

800-457-4569

CINCINNATI, OHIO
FAax: 513-583-1140

& JONESurrius —
WE BUY AND SELL QUALITY CATV EQUIPMENT

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT
FAX US YOUR SURPLUS INVENTORY LIST

PH:(619)757-3008 ** FAX:(619)757-4048

[ L L T

TEST EQUIPMENT
Resonditioned Wovetek, HP, Tektronix and more. Signal Leve! Mefers,
Sweep Systems, TDR’s, Power Meters, Spectrum Anuigzeus, Frequency Counters
ond  Fiber Test Equipment.  Guaronteed fo  meet/exceed
monufocturers specs. 90 doy warranty standord.
SATELLITE ANTENNAS
Used Scientific Alonto, Andrews, Vertex, RSI and others. 7 mefer & up.
PTL Cable Service, Inc., USA
Phone (407) 747-3647 Fax (407) 575-4635
BUY-SELL-TRADE

WE BUY & SELL
SURPLUS NEW & USED

CONNECTORS, TAPS,
HeaDpeNnD, LINEGEAR, Misc.

TM BROKERS
5402 HicHway 95 - CocoLALLa, 1D 83813
TeL: 208-683-2797 or 208-683-2019

Fax: 208-683-2374

AFL Fiber Optic
Field Services

Splicing by Alcoa Fujikura Ltd., whether
Mass Fusion or Single Fusion, is accom-
plished with state-ot-the-art Fujikura
equipment. Qur field forces are equipped
with high quality OTDR's for final test
measurements. Service is on time, meeting
vour specifications. And the splice is right
the first tin

1-800-552-5688

' INFORMATION * SCHEOULING  PRICING

Alcoa Fujikura Ltd.

Telecommunications Division

Industry ROCKY MOUNTAIN  Custom Made Jumper I?(s:s%rlnblies

Service & Ali Brands Fittings/Cable

Since JUMPER CABLES -Fuse ' +RG-50 - F Femak

B P.0. BOX 9707 « HELENA MT 59604+ py e, ) |

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

HIGH TECH CABLE, INC.

NEW, USED and REFURBISHED LINE
GEAR
SA, JERROLD, SYLVANIA, MAGNAVOX,
AND C-COR
Warranty Available
CONVERTERS also AVAILABLE
We always BUY EQUIPMENT
PHONE: 407-375-9458
706-213-0385
FAX: 407-375-8631

Tel: 701-786-3904 Fax: 701-786-4294

EMERGENCY
ALERT SYSTEMS

By
L]
Idea/onies
eup to 90 channels *14 day delivery
ecompatible with all headends

-AFFORDABLE-

Video Units Also Available

ASK ABOUT COMPLETE SYSTEMS TO
MEET THE NEW FCC MANDATE

ALCOA Spartanburg Operations
150 Ridgeview Circle
Duncan, SC 29334

It’s A Fact!

When you place your business card in the CED Classified
Professional Directory, you place it in the hands of over 18,000.
Specifying Engineers, Engineering and Corporate Managerial
Personnel employed in Cabletelevision and TV Industries.

To place an ad Call Tim Reeder
610 - 964 - 4982
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CAREER OPPORTUNITIES

SYSTEM TECHNICIAN
2+ yrs CATV experience.
Forward Resume to:
Muitimedia Cablevision of indiana
Attn: Julia Braun
17 N. Washington St.
Valparaiso, IN 46383

EOE M/F/V/H Drug-Free Workplace

[ PLANTMANAGER )
Needed in progressive cable company.
Apply your technical ability to organiz-
ing an upcoming fiber rebuild. To qualify
you must possess the skills of teamwork,
supervisory, PC skills, and FCC testing.
Ability to manage multiple projects. We
offer a competitive salary and benefit
package. Please submit resume to:

Charter Communications

General Manager
PO Box 6445,
Asheville, NC 28816.
Equal Opportunity Employer.

SCTE Sustaining Member
eter

roehlich & Co.
executive search

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

All levels of Technical
Positions - Corporate to
Hourly. Positions
Available Nationwide.
Call or Write. Fees Paid.

\ _ J
ITGITET
[ nEtwonx senvices. inc

the nation’s fastest growing HFC
network design contractor, is presently
accepting applications for the
following positions:

> BROADBAND DESIGNERS
> CADD DRAFTERS
> DATA ENTRY PERSONNEL

> SYSTEM PROOF/SWEEP &
BALANCE TECHNICIANS

> FIBER SPLICERS
> FIELD ENGINEERS
> FIELD MAPPERS

Excellent Compensation & Benefits

Mail Resume 10.
DIGITEL NETWORK SERVICES
1355 OId Norcross Road, Atlanta. GA 30245
or fax to: (770)682-4500

Cl,

CDI Telecommunications, Inc
is hiring experienced people
for the following positions:

DESIGN ENGINEERS

Design Fiber & Coax
Broadband Routes.

TECHNICIANS

Installation, Cut-over,
Testing, Upgrades

Call: (800) 669-1890
Ext. 895
Fax: 800-875-1904
Aitn. CB895

Mail resume to:
P.O. Box 4056, Dept. 95

Scottsdale, Arizona 85261-4056

TRAINING

Learn to splice,
test, connect and
troubleshoot a
fiber optic network.

(970) 663-6445

FIBERLIGHT

/, INTERNATIONAL
2100 W. Drake, #269
Ft. Collins, CO 80526

7/

. When you

put your
. recruitment ad
in the right
haystack
finding the
needle 1s easy.
Use The
CED
CLASSIFIED
SECTION

It Makes Sense.
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By Archer S. Tavlor,

Director and Senior

Engineering Consultant,

Malarkey-Taylor Associates
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SOme observers, and not just those born and reared in
telephony, believe upstream cable is too burdened with
noise and ingress to compete successfully for telephone

Making
the return
path
work

or interactive services. Not many cable
TV return paths have actually been
activated yet. However, it is undoubted-
ly true that many of them do provide a
“hostile environment” for upstream
voice or data transmission. But this is
neither intrinsic nor mysterious.
Engineers and suppliers already know
how to make return paths work, and are
ready to roll whenever favorable regu-
lations and business plans are in place.
1t would be a mistake to underestimate
the technology of a two-way HFC
(hybrid fiber/coax) architecture.

Favorable conditions

The factors for successtully using

HFC return paths are well known:

v’ Small optical node serving areas

v Segregated return bandwidth

v Proper hardware and software proto-
cols

v Skillful installation

¢ Maintenance and test.

ldeally, the coaxial networks would
be entirely passive, limited to 150 or
fewer living units per optical node,
with no RF amplification. However,
return paths can be successful even
with RF amplifiers in the network, but at the cost of
more demanding maintenance. Twenty 64-kbps digital
telephone return lines can be accommodated per mega-
hertz of useable bandwidth. Thus, the sub-split 5-30 (or
5-40) MHz upstream spectrum available at each node
could be expected to accommodate several hundred
living units, depending on subscriber penetration, traf-
fic statistjes, potential demand for multiple lines, and
higher upstream data rates.

Each 5-30 (or 5-40) MHz band must be separately
transmitted to the headend. This may be accomplished
by means of separate fibers between the node and the
headend; or by block conversion to different frequency
bands; or by optical wavelength division multiplexing
(WDM). This is the least developed component of the
upstream architecture, although suppliers have begun to
offer four, or even 20, different block conversions for
the upstream band, and some WDM devices are being
tested. with separation as low as one nanometer.

Aggregate noise and ingress

Reducing the size of the serving area also minimizes
the impact of cumulative noise and interference in the
upstream transmission paths. Aggregate Gaussian (ran-
dom) noise decreases the signal-to-noise ratio (SNR) by
about 10 times the logarithm of the total number of
return amplifiers in the serving area. For up to 1,000 or

so living units passed per optical node (assuming an
aggregate of fewer than 50 RF amplifiers), Gaussian
noise is not likely to impair digital return transmissions,
even at data rates of several hundred kilobits per second.

The overriding concern, however, is with ingress
interference, generally resulting from a variety of
abnormal conditions. Complete continuity along the
inside surface of all components of the coaxial system
is the essential condition needed to prevent ingress. If
the coaxial system is securely and completely enclosed,
ingress cannot occur. Solid sheath aluminum cable is
impervious, providing the connectors are tight, and the
sheath is not damaged. Connectors with integral inter-
nal sleeves are essential to ensure complete sheath con-
tinuity. Enclosures for active and passive equipment
must be tightly closed and consistent with EMC (elec-
tromagnetic compatibility) practices. External ground-
ing and bonding have negligible effect on ingress inter-
ference. Drop cables should have high shielding effi-
ciency, with F-connectors designed for low leakage and
competently applied. Unused tap ports should be
sealed with a leak-proof terminator. Additionally, it is
important that even the center conductor connections
remain free of oxidation or corrosion in order to avoid
internally generated intermodulation interference.

TV sets, VCRs and various unauthorized equipment
connected in the home to the coaxial network tend to
pick up all kinds of interference generated by devices in
the home, or radiated from outside. The high/low-pass
diplexer filter, incorporated in a properly designed
modem, connected to the network with well-shielded
cable, effectively blocks interference originating in the
user’s premises. However, a high pass filter should be
installed in non-user service drops at the point of entry.

A continuous and systematic program for monitor-
ing and maintenance is needed to assure the continued
integrity of the return path. The FCC requirement for
periodic measurement of CLI (cumulative leakage
index) is a major first step. While 64 dB may be an
acceptable CLI for downstream transmission, satisfac-
tory service on the return path probably requires more
restrictive criteria. Instrumentation is available for con-
tinuously monitoring the return path facilities for
ingress, signal levels, bit-error rates and outages.
Reliable communication, even under less than perfect
conditions, can be assured for upstream (and down-
stream) digital voice and data transmission on HFC
networks by means of error correction protocols and
dynamic frequency assignment.

It should be no more difficult to provide dependable
voice and data return transmissions for telephony and
interactivity on HFC networks than to upgrade a com-
parable, end-of-the-war, analog telephone network of
copper subscriber loops for modern digital services. The
business motivation and the technological know-how
already exist. The hard part will be revamping the exist-
ing multi-layer regulatory framework, embedded in
decades of monopoly control and political habit, so as
to remove the obstacles to competitive service. CI=ED
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SIMpLE
Looking at the ”big picture” Cheetah”

came up with a simple idea: a network
monitoring system that is designed to \ :

evolve and adapt to changing technologies. ~~

Flexible Solutions to Complex Problems.
As new products for signal distribution and alternative services come

into the market, the Cheetah System architecture will be compatible. This N i
system was designed by the Cheetah development team, which includes the ‘ \>
best hardware and software engineers from around the world. Simply put, their N

job is to develop an open system that offers compatibility and flexibility.

The Cheetah System allows you to grow from a few line monitors for FCC testing to a network
monitoring system that meets your evolving system requirements for network reliability and
deployment of new services. By integrating equipment from multiple vendors into one global
network monitoring system, Cheetah provides a flexible solution that offers seamless inter-
connections. In addition, as you add services like interactive video and data transmissions, be
assured that you can expand your Cheetah System to provide one integrated monitoring tool.

The International Standard. |
From this big picture perspective, we offer you a simple network solution. This is what has made
Cheetah System a standard around the world. From the Pacific Rim to Europe and North America,
the Cheetah System has been selected to monitor the world’s broadband networks.

Network Monitoring. Performance Monitoring. Status Monitoring.
The Cheetah solution will work for you now and in the future.

SUPERIOR ELECTRONICS GROUP, INC.

|

l

Bh) . C . - - (g - 1\ ==coAn |
6432 Parkland Drive e Sarasota, Florida 34243 ¢ (941) 736-6000 ¢ (941) 738-3% i
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