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- Stop Unnecessary Truck Rolls
With DROPgu uard”

u||e is o (SR for a cable Telewsmn company who bought DROPguard addressable
taps from AM. Now she can handle all their subscriber disconnects and reconnects
1 from her PC keyboard, and her employer does not have to roll out a single truck
or fechnician.

DROPguard is an inexpensive solution for an expensive problem. Let AM do o
payback analysis for your system and see how you will be saving money.

Committed to Quality

1900 AM Drive PO 8ox 9004 Quokertown, PA 189519004

: . : (215) 5361354 FAX (215) 536:1475
For more information and a demonstration call AM today! 1 (600) 2489004

See us at the Western Show, Booth #30 Circle Reader Service No. 1
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Excellence

Superior Control Process
State of The Art Equipment
Guaranteed On Time Delivery

SUPERIOR CORROSION PROTECTED
DROP CABLE

Trilogy Communications @xpends the same diligent pursuit of perfection in manufacturing dual-drop
cables for TV/telephony installations, 50Q cables for downlink transmissions, and RMC? radiating air-
dielectric coaxial cable for open-air communications in highly developed or underground locations.
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COMMUNICATIONS INC.

Call or write for free samples and brochure:
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pear!, Mississippi 39208
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20 Cable’s international
presence

By Roger Brown, CED

U.S. cable operators are focusing their
network upgrades on fiber, compression
and advanced technologies to kick-start
the interactive age. Operators around the
world aren't far behind. This story
describes the technology that is being
successfully exported to virtually every
corner of the world.
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24 Engineering opportunities in
Bratzil

By José Ralphe Manzoni Jr.

Cable is just a babe in the woods for operators in
Brazil-and hence, so is the need for engineering exper-
tise. Engineering design, network construction and
equipment are just some of the topics covered in this arti-
cle, which analyzes the work of engineering consulting
firms there.

30 Powering an integrated
cable/telephony system

By Jeff Geer and Greg Zediker, Alpha Technologies

Integrating a telephone system with a cable system pre-
sents an interesting challenge to network powering, con-
sidering telephone equipment needs direct current while
cable gear operates with alternating current. This article
explains how a new, unique power supply was developed
to meet this need in the United Kingdom.

34 LAN implementation, Part 2

By Ed Zylka, Zenith Electronics Corp.

Sending digitized, non-entertainment data over local area
networks is a blossoming opportunity for cable operators,
according to this author. While last month’s article honed
in on LAN basics, this month's segment focuses on trans-
port mediums and three operators who have made the
LAN business work for them.

38 Driving the CEBus, Part 2

By Jud Hofmann, Panasonic Technologies Inc.

There are several players in the consumer electronics
bus—and cable is one of them. This month, the author
focuses on adapting products to the in-home, coaxial por-
tion of the bus. Specific business opportunities and trends
are also defined.

45 A/B switch configurations

Compiled by David Large, Intermedia Partners

Designed for cable's team of customer service reps, this
ready-to-use wallchart can be posted for easy reference
to phoned-in questions on proper A/B switch hookup.
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Need a little extra space at the
headend? Before you knock out a
wall, raise your standards and
upgrade your racks with the
remarkable new high-quality,
low-profile Standard Agile IRD I1.

With the Agile IRD 11, you'll get
a full-featured, frequency agile,
C/Ku satellite receiver and a com-
mercial VideoCipher® descram-
bler. You'll get them meticulously
integrated into an MSO-approved
package only 1.75" tall. And you
won't give up anything.

The Agile IRD 1l gives you rock-
solid 100 KHz PLL tuning
accuracy and easy access to C or
Ku bands and all scrambled cable
programming. More importantly,
it gives you 70 MHz |.F., dual
down-converter circuitry, and
superb specs for textbook video,
even in areas of high terrestrial
interference.

The Agile IRD 11, also gives you
easy access to the unique Gold
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Standard program, with features
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline.

For a brochure proving the
Standard Agile IRD Il can offer
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800)
745-2445.

We'll show you how to get high
performance ... and still keep a
low profile.

Raise your standards.

' Standard

» Communications

P.O. Box 92151

Los Angeles, CA 90009-2151
(310) 532-5300

(800) 745-2445

FAX: (800) 722-2329 (U.S))

FAX: (310) 532-0397 (Intl1 & CA)
Represented in Canada by:

DGH Communication Systems Ltd.
Scarborough, Ontario * (416) 499-4746
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N
A few
things

10 (hink
about

Wendell Bailey was working out on his Nordic Track-and
nearly fell off when he heard of the Bell Atlantic-TCI merger.
In Denver, a lot of people were late to work because they
stayed home to watch CNN'’s live coverage of the press con-
ference. Thousands of others heard via their car radios as
they commuted to work.

Just like everyone remembers where they were when
JFK was murdered, the people who work for cable and
telephone companies will remember where they were
when the news came out.

Aside from the huge implications the merger witl have
on Wall Street, in Congress and, eventually, on the Ameri-
can public, some immediate questions come to mind:

1. When it goes to build these new full-service networks,
what architecture will the company use? As recently as
last month, BA was touting ADSL and ISDN and VOD
delivered digitally to new set-tops. Will it go to an inte-
grated approach, with Siamese cable?

2. Will there be more than one wire in the house ulti-
mately? Will phone calls still be delivered over twisted pair
and video over coax? Is this a key question or is it moot
now that the same company will manage both services?

3. Will the new Bell Atlantic continue to contribute to
CableLabs, or will all its money be funneled to Bellcore?
At two cents per sub per month, CableLabs could lose
more than $2.5 million annually out of a $13 million bud-

4. Does TCl cease to exist in Denver? When ATC and
Warner merged, the administration and “back office” por-
tions of the company moved to Stamford, Conn. Will TCI
staffers move to Philadelphia? Or New York? Would TCI
leave its engineering department in Denver, like Time-
Warner did?

5. Will the Communications Workers of America and the
International Brotherhood of Electrical Workers unionize
cable labor?

6. How will training methods be affected? Telephone labor

is well-trained, but only narrowly. Cable workers aren’t that

well trained, but they are generalists. Which approach will win
out?

7. How will cable engineers’ wages be affected? The telco
industry has historically paid its personnel better.

8. Will cable installers and field service personnel be forced
to wear uniforms at all times? Let's face it, the cable industry
could use a better public image.

9. What affect will the merger have on the development of
more cable-industry standards? Cable historically has relied
on de facto standards while Belicore defines its own.

10, Will trade shows become more integrated? The cable
industry has myriad trade shows and the telecom industry
has plenty, too. Does this mean there will actually be fewer
shows-or more?

11. How will BA purchase equipment for its cable proper-
ties? Vendors may have to learn some new tricks.

12. What about status monitoring, intelligent networks and
other features the cable companies have traditionally
ignored? Will they become more popular?

The answers to these questions will come out over the next
few years. It will be enlightening to re-read this list in 1996.
But by then, a whole new list will come to mind, I'm sure.

o e

Roger Brown
Editor
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FiberVision seeks permission o
overbuild Connecticut operators

Touting its ability to start from scratch
technologically, FiberVision has filed an
application to build and operate a state-
of-the-art cable television system in three
Connecticut franchise areas, in direct
competition with incumbent operators.
FiberVision has applied for permission
to offer cable service in Bridgeport, New
Haven and New Britain. A previous appli-
cation to do the same in Hartford would
make it four areas in which FiberVision
would compete with fiber-rich networks
feeding 78 channels of video. The com-
pany plans to build fiber to nodes serving

500 homes on average.

Pending swift regulatory approval, the
company hopes to begin network con-
struction in the middle of next year. Con-
struction plans call for offering service to
an average of 2,000 new homes per
month. If approval is granted to build in all
four areas, FiberVision will pass about
450,000 homes when construction is com-
pleted.

The company hinges its plans for suc-
cess on delivering high-quality video and
customer service at a competitive price.
“We know that competing against the
established cable TV operator will be a
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challenge, but by delivering excellence in
picture quality, customer service and pro-
gramming, and by offering customers a
real choice in their cable service, we
believe we can attract customers and
keep them,” said Donald Ryan, president
of FiberVision.

in addition to conventional entertain-
ment video, FiberVision plans to link area
schools and libraries via a fiber ring so
those institutions can share information.
Schools will be able to create interactive
classrooms by adding cameras and
switchers.

FiberVision is headed by brothers Don-
ald and Stephen Ryan, who own Tel-Com
Construction Co., which has built more
than 4,000 miles of cable plant throughout
Connecticut and elsewhere in the North-
east for Sammons, United, Storer, Cox,
TelePrompTer, Times Mirror and Valley
Cable Vision. Tel-Com installed Times
Fiber's Mini Hub system and designed
and built & huge LAN for Pratt & Whitney.

Cablevision sends PCS daia
via moving automobile

One of the big differences between per-
sonal communications services and cellu-
lar telephone was supposed to be that
PCS was not meant for rapid cell hand-
offs characteristic of its cellular cousin.
But Cablevision Industries, arguably the
most experienced PCS company out
there, has shattered that thought with a
successful trial of data transfer by vehicle
over its PCS network in Lynbrook, N.Y.

In the trial, an Apple Powerbook lap-top
computer was used to download and
transmit infomation from several sources.
“While PCN is most often compared to
cellular telephones, these trials highlight
the wider range of applications available,”
said Wilt Hildenbrand, Cablevision's VP of
technology

Cablevision's architecture features
strand-mounted repeaters to improve call
quality, extend the radius of the cell site,
enable low-power operation and vehicu-
lar-speed handoffs. The system operates
parallel to the local exchange carrier and
is said to cost about $50 per home
passed for the radio portion of the net-
work.

Separately, Multichannel News has
reported that Cablevision is working with
Ameritech and Motorola to test a new
cable-specific PCS system developed by
Motorola in Cablevision’s Evanston, Iil.
system. This new system, called
CableComm, will help determine how well
transmitters and hand-held phones work
in a real-world cable system. Cablevision
will also reportedly test ISDN and
advanced intelligent network (AIN) equip-
ment in conjunction with Ameritech.

8 CED: CoMmMUNICATIONS ENGINEERING & DEsicN NovEmBER 1993
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The world’s first
500 channel laser
has amived.

Harness the power of a star.. Jerrolds
STARFIRE™ 750 laser is now available for your
network. 500 channels!

The STARFIRE 750 provides a 750 MHz
passband allowing, for example, up to 60 analog
channels...with 500 more channels using 10:1
DigiCable™ video compressior:.

Like its STARFIRE predecessors, the 750
provides superior picture quality and analog
performance — even with the added digital loading.

All on one fiber.

Combining the advantages of bandwidth
expansion, digjtal compression and STARBURST
architecture, the STARFIRE 750 is ready when you
are. Once in place, it helps make an easy transition
to an analog/digital channel line-up. It5 the next
generation of lasers.

Only Jerrold could introduce a 500 channel
laser designed exclusively for cable TV. And
we're not stopping there. We help you prepare for
tomorrow by working with you today. For
more information, please call 1 800 523-6678
(in the U.S)), 215-674-4800 (outside the U.S.),
or fax 215-956-6497 (anywhere).

Jerrold
@ General Instrument
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Successful tests may allow PCS opera-
tors to avoid having to build a mobile tele-
phone switching office, which would
reduce the cost of doing business signifi-
cantly.

Compatibility
compromise holding

It's beginning to look as though the
compromise agreement on TV/cable inter-
faces hammered out by the EIA and cable
operators, will hold up mostly intact at the
Federal Communications Commission. In
a 67-page report issued to Congress last
month, the FCC outlined its thinking about
how the conundrum can be eased and
eventually solved. However, there is no
guarantee that aspects of the report won't
change before a rulemaking is issued.

To recap, the compromise requires
cable operators to make devices like
bypass units, dual descrambling set-tops
and built-in timers to consumers who
request them. In the future, the two sides
will develop a decoder interface standard
that will be incorporated into future
“cable-ready” TVs (a term which will also
be formally defined). TV manufacturers
will improve their tuners and the shielding
aspects of their receivers to allow more
consumers to connect cable directly to
the set.

On the surface, it looks as though the
only surprise encountered in the report is
the FCC recommendation that a stand-
alone decoder be considered part of the
cable plant that must be provided without
a separate charge. With an anticipated
cost of $50, cable operators are likely to
object to this thinking.

However, comments will have to be
held until the rulemaking is issued, some-
thing the FCC has promised will occur
soon. By law, the FCC must issue rules by
next April.

Jones to oiier Internet
in Alexandria system

Computer aficianados say the number
of persons using Internet is growing at
about 15 percent per month. It's no won-
der why, then, that cable operators are
hooking up with the global “network of
networks.”

The latest is Jones Intercable, which
announced plans to offer Internet services
over its Alexandria, Va. network, starting
Dec. 1. That would make Jones the first
operator to offer the service over cable
plant (Continental plans to tie into Internet
in 1994). Alexandria is presently undergo-
ing an extensive rebuild, featuring fiber to
serving areas of about 800 homes per

s s 14 4 4

node.

"We've got the customer base and the
technical gurus to make this happen,”
said Chris Bowick, group vice president of
engineering at Jones. Jones has estab-
lished a separate entity-Jones Digital
Holdings Inc.—to implement data delivery
over cable plant. Jones Digital will work
with ANS CO+RE Systems to provide
Internet access to residents and busi-
nesses in Alexandria.

Internet will be rolled out as demand
grows in Alexandria, but Jones has
already identified an initial school and
home to test the hardware. Although the
rebuild isn't necessary to provision inter-
net, it will enhance the rebuild with a new
service, said Bowick.

In fact, Jones has already tested
access to Internet in its suburban Denver
system by hooking up two schools to the
network. However, there are no current
plans to extend Internet services to area
homes or businesses, Bowick added.

Full-ieatured sei-top
(o debut in interactive rial

By integrating a CD-ROM player, a digi-
tal coder/decoder, modem and printer
into a set-top terminal, a startup company
called Interaxx hopes to get the jump on
the beginning of the interactive video age.
A test in 2,000 homes is scheduled to
commence in the company's 26,000 sub-
scriber system, Cable TV of Coral
Springs, Fla.

The in-home hardware is expected to
cost between $400 and $500 retail, but
will be offered to subscribers for between
$8 and $10 per month, according to Inter-
axx executives.

With CD-ROM, the terminal could store
up to 150 video games or 40,000 items of
merchandise in video form to enable a
wide range of interactive applications.
Interaxx anticipates having to transmit
only a nominal amount of data to each
set-top, to update CD-ROM info that
resides in the device, to authorize infor-
mation access or to allow purchases. The
company expects to use a small amount
of out-of-band frequency to communicate
with the set-top.

One unique feature of the device is a
built-in printer that would be used to print
tickets, coupons or receipts of purchases
made via the system. Another feature is a
point-and-click air mouse-type on-screen
navigation system that uses both icon and
grid graphics.

In addition to having a system on which
to test the system, Interaxx has an agree-
ment with Channel America, a program-
mer serving 4.5 million cable homes and
7.5 million broadcast homes in more than
80 markets.

IS o 'S

Jottings

Authors of technical papers have two
deadlines to keep in mind: Nov. 22 and
Dec. 22. The first deadline is for papers
to be presented during the 1994 SCTE
Cable-Tec Expo, slated for June 15-18 in
St. Louis. Abstracts should be faxed to
the SCTE at 215/363-5898. The second
deadline is for abstracts to be submitted
to the NCTA for the 1994 National Show,
set for May 22-25 in New Orleans. Fax the
papers to 202/775-3698 . . . If you've
been thinking the equipment you've
bought from Jerrold and Scientific-
Atlanta is working better than ever,
you're probably right. Both companies
recently announced that their manufac-
turing facilities have earned the presti-
gious ISO 9001 quality certification. The
rigorous certification process examines
operations in 20 different areas . . . AM
Communications and Philips Broad-
band Networks have inked a business
alliance to manufacture and co-market
performance and status monitoring sys-
tems for both telecommunications and
cable TV. AM will develop new hardware
and software for status monitoring Philips’
fiber equipment and write new software to
integrate Philips’ existing system monitors
into AM’s FACTS software platform . . .
indianapolis-based test equipment manu-
facturer Trilithic Inc. has cracked the top
10 in Inc. magazine's list of the fastest-
growing privately held companies. Over
the past five years, Trilithic has grown
7,000 percent . . . Signaling a keen inter-
est in broadband network capability,
Sprint (the telephone company that
made the pin-drop famous) has tapped
cable industry veteran Wendell Woody
to examine new business opportunities.
Woody was most recently a senior VP at
ANTEC and has been active in SCTE.
Woody says he'll remain active in cable
activities . . . While we're on the subject,
Dean DeBiase is planning to ieave
ANTEC and take the post of corporate VP
of marketing for Zenith Electronics
Corp. The appointment signals a new
thrust by Zenith toward cable products
and the development of interactive multi-
media . . . CableLabs named Dr. Mario
Vecchi its new VP of network architec-
ture, design and development. Vecchi
comes from Bellcore, where he was pro-
ject manager of internetworking research
... In an effort to squelch demand for ille-
gal set-tops, Jerrold has filed suit against
Nuts & Volts magazine and its publisher
for printing advertisements for such
devices. Jerrold also recently filed suit
against alleged pirate manufacturer/dis-
tributors in an effort to battle cable signal
theft. CED
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10 CED: COMMUNICATIONS ENGINEERING & DEsSIGN NoveMBEr 1993



Keep Your
Revenue Flowing

Pay-per-view, PCS, movies-on-demand, interactive services . . .
the list of additional revenue streams grows each day. And,

as these services increase, system reliability

becomes more critical.

With the right management system for vour headend, fiber or traditional
distribution network, vou can provide dependable, profitable cable service.

Headend failures are rare, but when thev do Chameel 565G ) Satellite L2 Travsponder chanael 24
happen, all subscribers are affected. With
Scientific-Atlantas Headend Manager”
system controller. not only can you

monitor your headend, you can
also provide automatic backup
‘ service. As a result, vou reduce D St 3 30 2

Baching cp shansel §
downtime, truck rolls and
customer complaints. Pan o) e REERES
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Finding the source of a Headend Manager system controller
problem in vour fiber or headend status display.
distribution network can

be time consuming — T i —
and cxpensive. Seeing a ST T
. ) w2138 OB JorRee
potential problem could - ‘ et ooty
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/ < before it affects your subscribers.
/ Network Manager controller transponder
Keep vour revenue flowing with the right alarm detail screen.
r 4 management system. Contact your nearest
f/ sales representative or call 800-722-2009 10

learn more about the headend or distribution
system that’s right for you.
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=" Atlanta

Our customers are the winners.
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Airplanes are to Pat McDonough what a paint-
brush is to a painter: a necessary tool to get the
job done. One look at Pat McDonough's passport
and it's clear why he's so blasé about travel. He's

been just about everywhere: Norway, Swe-
den, Israel, Ireland, Malta and several other
transcontinental destinations. Those areas he
hasn't yet visited are likely on his future
schedule, all in the name of cable television.
As VP of engineering for United Interna-
tional Holdings, this guy has just about seen it
all. That's probably why the thought of de-
| planing in a foreign country with no cash, no
~ | hotel room and no knowledge of the local lan-
| guage doesn't phase this traveler. "You just
| work it out,” McDonough says with a shrug.
Laid back he is. On the day of the interview,
no fewer than three UIH execs (one of whom
phoned from an airplane) approached McDo-
nough about the international travel schedule

McDonough:
The

of an employee who hadn'’t even started with
the company. His response? A calm answer
followed by a hasty retreat into his office,
where photos of his four children decorate the
wallls, hundreds of paperback books line the
shelves and country/western music plays
softly in the background. "l learned long ago
that you can't get intense about this kind of
stuff,” McDonough says.

For McDonough, “long ago” was 1970,

cahle when the native Coloradan, unemployed at the

time, struck up a conversation with an installer

who was hooking him up to local cable service
va a 0“ in Pueblo, Colo. “| was absolutely fascinated
by the concept of cable service,” McDonough

By Leslie Ellis

recalls. So, he headed down to the offices of
then-owner Foote, Cone and Belding (an advertis-
ing agency), and applied for a job. He donned his
installer gear a short time later.

Interestingly, McDonough doesn’t have any for-
mat technical training, aside from a handful of
computer science and telecommunications
courses at the University of Colorado at Denver.
But perhaps his B.S.B.A. degree from the Univer-
sity of Phoenix, combined with his 20-plus years in
the technical side of cable, is the perfect combi-
nation for UIH's global owned-and-operated sys-
tems.

In 1973, FCB sold out to TCl and TelePrompTer.
McDonough's system fell within TelePrompTer's
realm, and he accepted a transfer to California,
where he and his family lived for the next seven
years. “| moved around between the Bay Area
and southern California,” McDonough explains,
noting that his Newport Beach stint placed his
homestead within the serving area of John Wayne.
During that time, he held a wide list of cable tech-
nical jobs, from instalier up to chief tech (with a
few stops in between).

However, the Rocky Mountains beckoned. In
1979, McDonough hired on as chief engineer for
United Artists, where he handled “everything to do
during those crazy franchising years,” McDo-
nough recalls.

Apparently, McDonough's performance during
the franchising whirl paid off. United became
involved overseas in 1987; McDonough started

working full-time on global cable engineering pro-
jects in 1989, when United International Holdings
spun off from United. “When | first got started in
this, we were the guys that were out in the field,
walking out the streets and counting subs-build-
ing the business from the ground up.”

Now, McDonough says he’s primarily involved
in project development. He sees himself as a
resource to the project teams positioned across
the world. When he's in the office, he builds
bridges between vendors and his engineering
teams. When he’s on the road-and he says he's
trying to get his travel time down to about 70 per-
cent-he focuses on keeping projects on track and
identifying money saving opportunities.

McDonough says that economical system
deployment is a constant struggle. A case in point
is a trip McDonough made to a UIH system in Swe-
den. “The plant there is 100 percent under-
ground,” McDonough says, “but when | asked
them to put in the drop, | noticed they were using a
backhoe to trench it in!” The Swedes had appar-
ently never seen a trencher before, so McDonough
brought in a crew to show them the ropes. "We
tend to do a lot of training,” McDonough says.

No common songsheet

What makes international business so different
than the U.S -based cable industry is the lack of
common ground, McDonough says. “Everywhere
you go, there’s a different set of rules, which
makes it hard,” he says. “Even countries like Swe-
den and Norway, which share a common border,
have different sets of regulations.”

Right now, McDonough is working to put the fin-
ishing touches on a 550 MHz system in Malta, an
island in the Mediterranean that is comprised
mostly of rock. “The island itself has posed some
interesting construction problems,” McDonough
says, like the need for special enclosures and
lockboxes that matched the color of the houses
on the island. “There’s some underground plant
and no real aerial-no poles-everything's attached
to the buildings,” McDonough explains. “We had
to come up with a way to attach our cable to the
buildings without angering the residents.”

He says technologies like compression will ulti-
mately be helpful for UIH’s international holdings,
particularly in PAL environments where one video
channel eats up more bandwidth than a conven-
tional, 6 MHz NTSC channel. And, McDonough
says, he's trying to design systems that will ulti-
mately be “of the full service network type.”

Onward ho to Ireland?

Although McDonough says he's already fin-
ished work on a large MMDS system in rural sec-
tions of Ireland, he has reasons to return to the
Emerald Isle. Jill, his wife of 23 years, and their
four (very photogenic) children, Ryan (16), Caitlin
(11), Mick (9) and Carry (7) have family in that
area. “| have a map to the family farm, but have
yet to get there,” McDonough laments.

Al in all, McDonough says his international
focus is rewarding. "It's a fun business. It can be a
real drain sometimes—travel is not glamorous-but
as a learning experience, it's unreal.” CED

CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1993



. <" 4 4
D N = .

+ No Data Loss

¢ No Power Loss

he ?‘d;u_;e—of Po wer

E_'Tm

I j
N s

¢ No Revenue Loss

See us at the Western Show — Booth #1701

United States Canada
3767 Alpha Way 5700 Sidley Stréet
Bellingham, WA 98226  Burnaby, B.C. V5] 5E5
Tel: (206) 647-2360 Tel: (604) 430-1476
FAX: (206) 671-4936 FAX: (604) 430-8908

Digital
Services
Ahead

Revenue Protection.

Alpha Technologies introduced uninterruptible power to
cable in 1986. Uninterruptible power is the only complete
protection for digital trans-
mission. With CableUPS™
from Alpha, you don’t worry
about power supply transfer

interruption because there

is o transfer interruption.
None. Zip. Zero. With tens
of thousands of Alpha CableUPS™ units already in the field,
we're proving again that signal reliability starts with Alpha.

Alpha XP Series CableUPS™

For free technical information on CableUPS ™ , call

Alpha at 1-800-421-8089— Entering the digital service
future could be dangerous without it!

United Kingdom Germany Middle East Pm—— L
5 The Astra Centre Hansastrasse 8 P.0. Box 6468 I
Edinburgh Way D91126 Schwabach  Andrea Chambers/Office 208 rl I n
Harlow Essex CM20 2BE Germany Limassol, Cyprus
Tel: 44279422110 el 499122997303 Tel: 3575375675 ALPHA I-ITECHNOLOGIES
FAX: 44-279-423355 FAX: 499122-997321 FAX: 357-5-359595

Circle Reader Service No. 7 The Power to Keep You in Business®



@ FRONTLINE ¢ o o o o

Has it really been only one year since the final act
of the Cable Law of 1992 was passed and ratified?

As you may remember, that law required many
things of the cable television industry, but in par-
ticular it called for an improvement in the
compatibility between consumer electronics
equipment and cable television systems. It
also laid out a timetable by which the FCC
would bring about improvements in this com-
patibility. Well, it's happened.

Specifically, it happened on October 6th,
the date by which the law called for the FCC
to gather information and issue a report . The
FCC staff duly delivered it on time.

The body of the report-the most important
part-is 66 pages worth of actual problem
analysis conducted by the FCC staff. Another
handful of pages contains the FCC's recom-
mendations. It is fair to say the recommenda-
tions contained on those few pages borrow
heavily from the supplemental comments that
were filed with the FCC by the NCTA and EIA

113 on July 21, 1993.
“l ln The FCC’s recommendations do, however,

deviate in some respects from the information

material.

lne contained in that joint filing of supplemental

What did the FCC recommend?

First, let's look at what the recommenda-

[ 4 [ 4 [ 4
compallhlllly tions call for on behalf of each industry. It is

14

clear that the Commission recognized it was

necessary to deal with the compatibility issue.
e ep an This fact is brought about by the large
installed base of existing television sets,

By Wendell Bailey,
VP of Science and
Technology, NCTA

which cannot be returned to manufacturers
for retrofitting of circuitry and can only be dealt
with by the expedience of existing hardware
options. Therefore, the Commission made the fol-
lowing recommendations:
v A prohibition against the scrambling of signals
on the basic tier of cable service.
v A requirement for operators to provide a con-
sumer education program to their subscribers.
This program would include notifications that might
be required under the law and other, general edu-
cational information on the compatibility between
cable and consumer electronics equipment.
v Cable systems should provide subscribers with
the option of having all unscrambled signals sent
directly to their TV receiver or VCR. Systems
would be required to provide this only on request
of the individual subscribers, and systems could
comply through the use of RF bypass switches.
v The Commission may require cable systems to
provide supplemental equipment-such as set-top
devices with multiple descramblers and/or timers,
and other similar equipment-to enable the use of
extended features and functions of consumer
electronics. Again, systems would be required to
provide this capability only at the request of indi-
vidual subscribers.
v A requirement that operators offer subscribers
the option of renting a remote control unit and to
notify subscribers that they may also purchase a
commercially available remote control. Operators
would also have to specify the types of remotes

o ® L4 L4 L4 L4

that are compatible with its equipment and permit
the operation of their set-top devices with those
commercially available remote control units.

Future, full compatibility measures

However, in recognizing the limitations of these
approaches, it has also issued a series of recom-
mendations which will initiate future full compati-
bility. First, the Commission will require cable sys-
tems built or rebuilt after a certain date to use the
EIA/NCTA 1S-6 channel plan and will further
require all cable systems to use this channel plan
after 10 years.

Cable systems would not have to activate chan-
nels for all of the channels specified on 1S-6, but
would be required to adhere to this frequency
plan for any channels provided to subscribers.

Next, the Commission wants to adopt new stan-
dards for consumer electronics equipment that is
marketed as “cable ready” or with other marketing
terms intended to imply that the equipment is
meant for connection to cable services. These
new standards for cable ready would include a
decoder interface connector, the ability to tune
the 1S-6 channels and improved tuner perfor-
mance and shielding.

On the cable side, the Commission would
require cable systems to provide service in a form
that is compatible with the decoder interface and
whatever equipment is used with that connector.
Further, cable system operators will be required to
provide the component descramblers or addi-
tional equipment that may be needed to process
compressed video service through a decoder
interface connector.

The point here is that if a customer buys a TV
set equipped with a decoder interface connector,
the cable operator is obligated to connect to it in
the form that was intended.

The kicker in all of this is that the Commission fur-
ther states that all such equipment shall be pro-
vided by the cable system without separate charge
for the equipment or its installation. This is an issue
that will no doubt be dealt with by a variety of par-
ties when the Commission finally issues its Notice
of Proposed Rulemaking, in which it will begin to
formulate the actual Rules it will promulgate.

The law allows the FCC 180 days after the
issuance of this report to promulgate rules for
compatibility. That puts the implementation date in
April 1994.

Altogether, it's been a very aggressive and
sometimes contentious debate between the cable
and consumer electronics industries. However,
the mere fact that we came together and formed
joint comments—and that the FCC ratified the buik
of the joint agreement-is good news indeed, to
cable and consumer electronics customers (who
are, notably, the same people).

The details on all of this have yet to be worked
out. | am confident, though, that the cooperative
effort that has been forged between the two
industries can be maintained throughout the
NPRM comment period.

And, ultimately, we'll have rules on the books
that will help improve compatibility between our
two industries. CED
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An understanding of
component Q, as it
relates to the design of
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would find that the out-
put voltage would be
half that of the source

filters?, leads to a much voltage:
clearer understand-
ing of one of the pri- = = Vi =ViRU/(Rs + Ry)
mary causes of the (A) Source connected directly to the load = V;,(1000)/(1000+1000)
insertion loss pre- ~0.5V
sent in any such net- oY, =H-9Vin
waork. In a lossless This is the voltage
(infinite component R $10000 division rule.
Q) parallel circuit at In Figure 1B, I've
resonance, for —= placed a parallel reso-
example, the imped- ‘ T nant circuit, consisting
ance seen across (B) Insertion of a resonant circuit. of a 0.05pH inductor
the circuit's termi- Rs with a Q of 100 (pretty
nals would appear 1000Q 0 (‘{).’97—15015355 Vin good for an inductor)
infinite. compared to and a “perfect” 25 pF

In a lossless Vi RpL 45K FLZI000Q  cicura) capacitor having infinite

series resonant cir-

cuit, on the other = =
hand, the imped-

ance seen across

the circuit's terminals at resonance would be
zero. In a practical circuit, however, because
of the component losses caused by each
component's Q, there exists some finite
equivalent parallel or series resistance at res-
onance. It is this equivalent resistance of
each individual component in the circuit that
creates the insertion loss with which we have
become so familiar as we deploy practical fil-
ters in our networks. In addition, it can also be
one of the factors that limits the depth of a
notch of a trap. Because a band-stop filter, or
trap, is often made up of a series of intercon-
nected parallel and series resonant circuits, the
insertion loss associated with an individual section
of the filter can very quickly add up. When you
consider that we often place several of these indi-
vidual channel traps in series, each with its own
amount of insertion loss, it's no wonder that we
lose significant amounts of signal level even for
those channels that we are not trying to trap. Trap
vendors do an excellent job of minimizing the
insertion loss of these filters, while maximizing
notch depth, through the use (among other
things) of high-Q components, where necessary,
in their circuit designs.

This month, we'll more thoroughly investigate
this concept of insertion loss in our quest for a
more thorough understanding of filters2.

If inductors and capacitors were perfect and
contained no internal resistive losses, then inser-
tion loss for LC resonant circuits would not exist.
This is, of course, not the case, and as it turns out,
insertion loss is a very critical parameter in the
specification of any filter. Figure 1 is a simplified
diagram that illustrates the effect of inserting a
resonant circuit between a source and its load.
For purposes of illustration, | have also over-sim-
plified the following analysis.

In Figure 1A, | have simply connected a signal
source with its 1000 ohm internal source resis-
tance (Rg) directly to a 1000 ohm load (R\). If we
were to measure the voltage across the 1000 ohm
load, V4, using a high impedance instrument, we

(C) Equivalent circuit at resonance.

Q, between the source
= and load. Remember

from last month’s col-

umn that at the frequen-
cies we typically deal with, it is usually the induc-
tor that has the lowest Q and therefore causes the
most degradation in a filter's insertion loss. Note
that, as shown in Figure 1C, the use of an inductor
with a Q of 100 at the circuit’s resonant frequency
of 142.35 MHz creates an effective shunt resis-
tance, Rp, of 4500 ohms at resonance (see last
month's column for the calculation). At resonance,
then, the circuit of Figure 1B actually looks like the
circuit depicted in Figure 1C. The inductive and
capacitive resonance are equal and opposite and
thus cancel (definition of resonance), leaving only
the effective parallel resistance of the inductor,
caused by its Q, in the circuit. The 4500 ohms,
when combined in parallel with the 1000 ohm
load, creates an effective load impedance of:

Ren=RpRL/(Rp+RL)
(4500)(1000)/(4500+1000)
=818.2 ohms

If we then apply the voltage division rule to our
simple circuit, we will see that V4 is now only 0.45
Vin-

in essence, because of the Q of the inductor,
only 45 percent of the source voltage is now avail-
able to the load, compared to the 50 percent that
would normally be available without the resonant
circuit present. By inserting the resonant circuit,
we have lost some of the signal that would other-
wise be available to the load. The above analysis
could also be done using signai power, instead of
voltage, as the measurement tool with only slightly
more complexity, but perhaps would not have had
the same intuitive “feel” as that presented above.

It is my hope that this series has sparked a
more thorough understanding of what goes on
inside of those small tubular devices we affection-
ately call traps (regardless of their actual fre-
quency response characteristics). | am a firm
believer that the more you know about the device
you are using, including its original design capa-
bilities and limitations, the more useful the device
will become as an engineering tool. CED
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It's
decision
(ime

for PCY

By Jeffrey Krauss,

a consultant on spectrurn
valuation and President of
Telecommunications and
Technology Policy of
Rockuville, Md.
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“ere‘s the latest word on the FCC'’s deci-
sion to allocate spectrum for Personal
Communications Service (PCS). There will
be up to seven PCS licensees in an area,
with bandwidths of 10 MHz, 20 MHz or
30 MHz. Licenses will be awarded by
auction, with the proceeds going into
the U.S. Treasury. However, deciding
how just much to bid will take a very
complicated evaluation of financial,
technical, demographic and other
related factors.

G nm

The decision

The FCC decided on a channel plan with
two channel blocks of 30 MHz, one block of
20 MHz and four blocks of 10 MHz. The PCS
channel plan is shown in the table on this
page.

Existing cellular licensees are eligible to
compete for only one 10-MHz block of PCS
spectrum in areas where they hold cellular
licenses. Additionally, there are other compli-
cated restrictions on cellular eligibility which
are too detailed and definitely beyond the
scope of this article.

A PCS licensee who is not a cellular opera-
tor can aggregate up to 40 MHz of spectrum
for PCS service in any area, either by bidding
for multiple channels in the auctions or by
buying additional channels from other auction
winners.

But a licensee with 30 MHz in the 1900 MHz
band would have to buy his additional 10
MHz at 2100 MHz, and the two frequency
bands are too far apart to be combined
seamiessly using low-cost equipment.

The FCC also decided that a PCS operator can-
not simply buy the spectrum and “warehouse” it.
He must to provide service to one-third of the pop-
ulation within 5 years; two-thirds in 7 years; and 90
percent within 10 years. If PCS operators don't
adhere to these rules, they must forfeit the spec-
trum.

Channel blocks C and D are set aside for minor-
ity, women and small business owners; only enti-
ties that meet this eligibility requirement (which
are yet to be defined in detail) could participate in
these two auctions.

Unlicensed PCS

In addition, the FCC allocated the 1890 MHz to
1930 MHz band for unlicensed equipment. This
will include cordiess phones, wireless PBXs and
wireless local area data networks. Voice equip-
ment will be permitted in 1890-1900 MHz and
1920-1930 MHz, and data in 1900-1920 MHz.
The FCC made specific proposals for coordinat-
ing the sharing of spectrum among these unli-
censed devices, and for “buy-out” procedures
whereby equipment manufacturers would pay the
existing microwave licensees to move to other
frequencies.

Auctions
PCS licenses will be awarded through auctions.
The Congressional Budget Office thinks the FCC

MTA = Major Trading Argas

2135-2140 and \
2140-2145 and 2190-2195  BTA
2145-2150 and 2195-2200  BTA

10 MHz
10 MHz
10 MHz

B8TA = Basic Trading Areas

can raise $10 billion for the U.S. Treasury by auc-
tioning the PCS spectrum. Auction rules must be
adopted by next March, and auctions must begin
by next May.

How much to bid for a PCS license is by no
means easy to determine.

The evaluation process is complicated,
because of the service areas the FCC has cho-
sen, and because of the existing microwave
licensees who must be paid to move.

The FCC chose Rand McNally Trading Areas to
be PCS service areas. The United States has
been divided into about 50 Major Trading Areas,
and about 500 Basic Trading Areas. The BTAs
and MTAs vary widely in size and population.

Some BTAs are geographically small. For
example, BTA No. 21, Ashtabula, Ohio, consists
of a single county, while BTA No. 13, Amarillo,
Texas, consists of 28 counties. And they vary
widely in population. Many BTAs have fewer than
100,000 population, but some have more than 1
million.

The MTAs also vary widely. New York is the
largest in population, with about 26 million people,
but many (Tulsa, Wichita, Omaha, Knoxville, for
example) have fewer than 2 million.

Another complicating factor is the existing base
of microwave users. There are about 9,000 point-
to-point microwave transmitters operating in the
1850-1990 MHz band, and thousands more in the
2100 MHz frequencies.

Many, probably most, of these will have to be
moved to higher frequencies, because of the like-
lihood of interference between microwave and
PCS systems. Under the FCC rules, the PCS oper-
ators will pay for this.

So, what to bid for spectrum should be deter-
mined by the estimated revenue (related to the
population of the service area), the cost of PCS
cell site equipment, the cost of buying out the
microwave systems, and the bidder’s required
rate of return.

But the costs will be different for every BTA and
MTA, and different for every channel block within
a BTA or MTA. For example, Channel Blocks F
and G will have different values in the same BTA,
even though the PCS operators may use the
same technology and compete for the same cus-
tomers, because there will be different microwave
buy-out costs associated with each channel
block.

So, what am | bid for 30 MHz in New York?
Lots. What am | bid for 10 MHz in the Ironwood,
Michigan BTA, population 33,000 and falling?
Not much. Does it all add up to $10 billion? We'll
see. CED
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1L.S. companies
export advanced
gear and knowledge

By Roger Brown

Technology is a
challenge because
there is no one
"right" design
for every

system.

20

(able's
global

lechnology

push

As recently as a year ago, cable equipment
manufacturers and distributors were enthused
about the prospect of exporting their technology
to overseas markets by unearthing local “hot
spots” of activity they hoped to keep secret from
their competitors.

This year, the enthusiasm is still there, but all
the secrets are gone. Vendors and suppliers have
effectively fanned out across the globe, offering
state-of-the-art hardware for multi-channel video
distribution. They're in attendance at the growing
number of international trade shows, they've
signed up distributors virtually everywhere and
created new business units with sales staffs to
support the new users around the globe.

Although the cable industry abroad has a lot of
catching up to do to emulate those found in North
America, operators in South America, Europe and
the Far East, in particular, are keenly aware of
what's happening in the United States and plan to
follow the path blazed by MSOs like Tele-Commu-
nications Inc., Time Warner, Continental and oth-
ers.

Specifically, the fiber-rich networks that deliver
video to nodes serving hundreds of homes are
being deployed throughout the world by operators
who have cut their teeth on such networks in North
America. The challenge now is to design cable
systems for viewers who may not be accustomed
to paying for television while at the same time

.4 L 4 L 4 s 4 4

accommodating emerging technologies and ser-
vices like compression, switching, interactivity,
telephony and data delivery.

“Technology is the challenge,” says Patrick
McDonough, vice president of engineering at
United International Holdings (UIH), a U.S.-based
operator of cable systems overseas. UlH is
presently operating in six countries, delivering
cable to more than 800,000 subscribers. In addi-
tion, it is actively evaluating markets throughout
Latin America, Europe and Asia.

Technology is a challenge because there is no
one “right” design for every system-the approach
taken depends on a variety of factors, including
economics, culture, topography and regulation,
among others. The first step is to simply deliver
multiple channels of video-then the other services
will follow.

Latin America

Argentina represents the largest present-day
opportunity in South America. The industry is
mature, with hundreds of systems already built
and in operation, but the systems need to be
rebuilt. Other countries, including Peru, Colombia,
Paraguay and Uraguay, are beginning to
embrace cable TV, but many of those countries
consist of a single large city that may award sev-
eral franchises. Operators are typically large
media companies that are also broadcasters and
newspaper publishers.

The great untapped market continues to be
Brazil, which suffers from high inflation and gov-
ernment instability, although both of those factors
have apparently eased since last year. "Brazil is
still a sleeping giant, but it's beginning to wake
up” because more Portugese programming is
coming on line, says Doug Light, director of inter-
national sales at Jerrold-General Instrument. Con-
sequently, Brazilian operators are looking for high-
quality equipment, including set-tops with on-
screen menus and other advanced features.

Technologically, systems throughout the conti-
nent are hybrid in nature, consisting of both hard
wire and microwave delivery methods. In many
emerging areas, MMDS is the preferred method of
entering the business until a city can be wired via
the capital derived from subscriptions.

Argentinian cable systems are being upgraded
with fiber in fiber-to-the-feeder configurations,
says Light. Operators are typically hanging 450-
or 550-MHz hardware on those systems while they
plan for future services like interactivity and tele-
phony, Light adds.

Just last month, UIH, a spin-off of the old United
Cable company, announced its acquisition of 20
percent of Net Sao Paulo, a Brazilian company
that holds a non-exclusive license to deliver video
to the city of Sao Paulo. Its partners include the
largest and third-largest broadcaster in Brazil.

Although the Latin American market is "hot,”
capital remains expensive, which causes opera-
tors to make prudent decisions, says Stan Sands,
VP of international broadband sales at Scientific-
Atlanta. Sands says system designs often call for
550 MHz electronics now that more programming
choices are becoming available.
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Digital compression and
telephony over cable is being
viewed with interest, but not for
immediate deployment, says
Sands. But compression is
being looked at longingly by
South American programmers,
who see the potential of lower-
ing their distribution costs,
Light contends. Consequently,
he thinks compression will roll
out soon for delivery to the
headend, but will take much
longer to get to the house.

Europe

The European cable market
is being driven primarily by the
United Kingdom, which has
enjoyed tremendous success
delivering both multichanne!
video as well as telephony, in
competition with British Tele-
com and Mercury. Builds are
underway all over Britain, with
perhaps 10 percent of all
homes now passed by cable
plant, says Sands. "l just
couldn’t say enough good
things about the U.K. (mar-
ket),” he says.

Currently, most operators
are overlaying their broadband
systems with narrowband tele-
phony plant in order to offer
both services. But that thinking
is beginning to change, thanks
in large part to the efforts of
TeleWest, a joint venture of US
West and TCI. As widely
reported, TeleWest will soon
be testing then deploying
coaxial-based telephony to
neighborhoods, where the
voice traffic will then be put
onto twisted pair wire for deliv-
ery to the home.

Jones Intercable is one

North American operator that ish '

evaluating the coax-based
telephony approach pioneered
by TeleWest. Jones, which
already operates in East Lon-
don and South Heartfordshire
is preparing to build 1,500
miles of plant in Leeds, the
fifth-largest franchise area in
the U.K. with 290,000 homes
and 16,000 businesses.

Like many other builds in
Britain, the plant will all be
placed underground, which
drives the cost of construction

very high, says Chris Bowick,

group VP of engineering and

technology at Jones
Internally, Jones is in the
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process of selecting vendors for its tele-
phony switch (which will be co-located
with the headend), billing system and
cable plant.

The Leeds design calls for a hybrid
fiber, coax and twisted pair network to be
constructed. Fiber will feed voice traffic to
areas serving about 250 homes, while
video will be sent over fiber to 2,500-home
cells initially. Enough fiber will be placed
at those cell sites to add more cells in the
future, Bowick says. Two twisted pairs
and a single coax will emanate from the
tap to the home, he says.

Video will be delivered in the traditional
way, with little need presently for a high
volume of return signals. “We need to get
them TV first” before worrying about a
slate of advanced, interactive services,
says Bowick.

Jones intends to take advantage of
Britain's liberal cableftelephony regula-
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tions by aggressively pursuing the com-
petitive access market as well. To date,
telephony users have shown little churn,
which makes the market attractive. “We're
real excited about the U K.,” sums Bowick.

Outside the U .K., the winds of change
promise new networks in countries like
Spain, Italy, Romania, Bulgaria and
rebuilds in Poland, Hungary and the
Czech Republic.

Harmonic Lightwaves recently installed
what it believes to be the world’s longest
analog video link-an 82-kilometer span
that carries 41 channels of video over
optical fiber in Israel (See Figure 1). The
system, installed for Golden Channels,
Israel’s largest cable operator, carried
signals over a fiber owned by the Israeli
telephone company and repeated once.
Golden Channels had been considering a
digital link, but decided to go analog
instead because of cost considerations.

Harmonic also
struck goid in Ger-
many, where the
Deutsch Bundespost
is busy wiring the for-
mer East Germany to
modernize its
telecommunications
system. Siemens,
which was given the
largest contract to
construct a joint tele-
phony/cable net-
work, chose Harmon-
ic's YAG transmitters
to deliver the high-
quality video it was
seeking. Harmonic
increased the output
power of its product
to dual 25-milliwatt
outputs to win the
contract, said Tony
Ley, Harmonic CEO.

UIH, which has
operating cable sys-
tems in Sweden,
Norway, Israel, Ire-
land, Malta and
Hungary, operates
MMDS and tradition-
al cable in those
areas. It is examin-
ing FTF architec-
tures in Spain, Portu-
gal and Malta and
testing First Pacific
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Networks' telephony system in Hungary,
says McDonough. But in some places,
cable service is already highly penetrated
and the amount of revenue to be derived
is slight, making it more difficult to afford-
ably upgrade those plants, he says.

UIH also operates a small private tele-
phone network that serves several hotels
in St. Petersburg, Russia, McDonough
adds.

L 2

The Paciiic and Far East

Hong Kong and China are the shining
jewels in this part of the world, with literally
thousands of new subscribers scheduled
to be brought on line every month for the
next few years.

Wharf's Hong Kong build is using a mix
of 12 GHz FM microwave technology to
feed clusters of densely populated apart-
ment buildings, fiber to interconnect the
buildings and coax to deliver the signals
to each residence. By the end of 1993,
the build was scheduled to pass 300,000
homes; by the end of ‘94 it's supposed to
pass 1 million households. The system
was set to launch last month.

In China, there are 300 cities with popu-
lations of 1 million or more persons, that
are scheduled to be built, says Sands.
The technology of choice, according to
Light, is fiber optics, 550 MHz RF equip-
ment and other advanced technologies
that will allow these networks to evolve.

Scientific-Atlanta has already formed a
joint venture with four different telecom
companies in China to manufacture cable
distribution equipment in Shanghai for use
in China. The joint venture was initially
capitalized with $10 million, with S-A pay-
ing the most because it has majority own-
ership in the venture. Production of equip-
ment is scheduled to begin within 12
months.

Internally, S-A’s Broadband Group has
created a new unit to expand worldwide
business opportunities in video compres-
sion and DBS. The new unit will market B-
MAC satellite encryption, MPEG products,
DBS systems like the one recently
ordered by Orbit Communications to dis-
tribute video throughout the Middle East
and expand the Nexus SMATV group.

In other countries, such as Korea,
Japan, Taiwan, Australia and the Phillip-
ines, television penetration is high and
operators are working to capitalize on
that. But in some area there is either
intense competition from other video
providers or a lack of govern-
ment direction that has ham-
pered cable's growth.

Even if all the secrets are
gone, there are many oppor-
tunities for operators and
vendors alike. “Business has
grown consistently in all mar-
kets,” says Light. CED

Repeater
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In Bratzil,

consultants are

Engineering issues
that need attention

By José Ralphe Manzoni Jr.

Because it's only an emerging business
in Brazil, the internal organization of a
cable television company and the techni-
cal problems related to actually placing
the cables into subscribers' homes still

have many operators doubting its viability.

This is where the polemic starts: Are
there any Brazilian experts available for
consulting?

“We still do not have Brazilian profes-
sionals capable of taking on medium- or
large-sized jobs,” says Douglas Oaten,
former director of Inbrac and a participant
in the “Jardins” neighborhood project in
Sao Paulo.

“We have few professionals in this area,
but they are very competent,” counters
Walter Tassi, director of T&P, a Brazilian
consulting company.

Multiple solutions

But when new networks are planned,
every company has its own solution.
Cabodinamica (presently known as Net
S0 Paulo), a member of the Net Brasil
group, opted for an American partner.
“Our consultants are our partners (United
International Holdings); they invest capital
and are experienced in this market,” says
Antonio Salles Teixeira Neto, technical
director of the company.

Multicana! chose to form a staff of
American professionals. “They do every-
thing, from the design to the supervision
of the network,” says Renato Cavion, mar-
keting director at Multicanal.

Inbrac decided to seek help from the
North American consulting company
InterNet for the design of its system.
Meanwhile, Inter Net (a Brazilian operator
with an almost identical name), which is
associated with Net Brasil in Campinas
and has licenses in the cities of Sao Car-
los and Franca inside Sao Paulo, com-
pleted the designs on its own.

“They are such small cities, therefore
we do not have big problems that require
additional consulting companies,” says
Antonio Jodo Filho, executive director of
inter Net. The company is designing the

a must

project on computers with AutoCADD
software.

At Inepar Sistemas, a company from
Parana, the experience of building more
than 600 kilometers of cable plant in
HTV's network in Curitiha and ATV's sys-
tem in Blumenau seven months ago
encouraged the company to consult for
other companies.

“With all our know-how, it is only a nat-
ural path to follow,” says Rigoberto
Almeida Costa, systems manager for the
company.

On one point, however, they all agree:
the system must be “tropicalized.” “Engi-
neering is not done on paper nor at a dis-
tance of 10,000 kilometers,” says Teixeira
Neto. “If you send a chart to a North
American designer, chances are the
design won't be usable when it is sent
back. Strong input from the Brazilian oper-
ators is necessary, because they are the
ones who know their markets,” he con-
cludes.

Some examples of technical parame-
ters that must be adapted to Brazilian
conditions include the physical cable
installation method, grounding and calcu-
lation of cable expansion. “All this results
in a completely different network struc-
ture,” says Teixeira Neto.

What they do

When the cable TV operator hires a
consultant, he is seeking the opinion of
experienced professionals to offer solu-
tions to problems he is unable to solve.
“The client does not have a very clear
notion of what is necessary to make his
business feasible,” says Tassi of T&P,
who has experience working with North
American companies.

T&P's services include input about the
organizational structure of the company,
economic feasibility studies and detailed
design for cable installation.

“The client must know whether he
should build a network with .750-inch or
.500-inch cables,” says Tassi. “if he
installs cables with smaller diameters,
such as .500, he loses sight of the expan-
sion of the system.”

According to Tassi, the first step in a

14 L4 L 4 L 4 L4

project design is assessment of its eco-
nomic feasibility: Does the area that will
be cabled have enough potential sub-
scribers to pay for the network? This study
involves understanding the neighbor-
hood's demographics, what types of pro-
gramming will be offered and how that
programming fills the audience’s needs.
The cultural level is also important.

“If we focus our survey solely on the
purchasing power of the area, we might
be making a mistake,” Tassi says. “We
also need to know what the cultural level
of the neighborhood is.”

Booz Allen & Hamilton, a consulting firm
employing 4,000 consultants active in 74
countries, knows how to perform eco-
nomic feasibility studies. Brazil represents
a real challenge, though.

“We are dealing with a new product in a
market with almost no awareness, in com-
parison with other countries,” says Moy-
ses Aron Pluciennik, director of the com-
pany.

To him, the availability of programming,

wide ranges of economic levels and
other place in the world. “In India, cable
TV is a success even in the slums, but
"The client mean to Brazil,
where we live
to Belgium and
d Very glear india and refers
i social differ-
mea n' wnat ences present
IS nﬂnessary Once the area
of operation is
step is field veri-
: fication, collect-
b"smess ing data and
parameters of
the project.
Vision Sat, another Brazilian company, is
beginning to make designs for systems
puter. Although the maps are derived
from photographs, they have to be veri-
Inepar also developed a system to
design cable TV networks with CAD sta-
containing the main equipment manufac-
turers around the world, with technical
signal levels, frequency bands, gain and
insertion loss.
The kind of network the operator
intends to build is discussed only after the

expenditures are very different from any
what does that
with “Belindia"?
lIIlI!S nm nave (Belindia refers
to the sharp
within Brazil.)
{0 make his cefined, the next
establishing the
i "
feasible.
via digitized maps generated by a com-
fied for accuracy.
tions. The company also owns a database
information on all the equipment, such as
The headend
design is concluded. Tassi says there is

24 CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1993



L 4 L 4 L 4 * L 4

great interaction between the network and
the headend. “The headend is defined
according to the kind of network to be
built,” he says.

For instance, if the system will feature

. home secu-
[Brazilian] rity monitor-
ing, this
means the
nneralnrs a8 ook wil
often iﬂlllll'alll
of the fact that
equipment must

be bidirec-
tional, and
the headend
must be
capable of
recognizing
the signal
. sent by the
be adjusted for
high-quality
IMages. work employs
status moni-
toring or telemetry systems; equipment
capable of performing this activity is nec-
essary.
“The headend is the core of a cable TV
system; hence the need for a careful and

subscriber
detailed design to get the best perfor-

when a prob-
lem occurs.
mance,” says Rigoberto Costa of Inepar.

The same is
true if the net-

L 4 * ¢ * * 2

A headend design takes into account the
quantity of channels to be received and
their respective satellites and polariza-
tions.

The number of parabolic antennas and
their diameter is also planned, taking into
account the signal levels of each service
upon arrival at the headend.

Reception issues

After deciding which headend equip-
ment supplier will be used, Inepar surveys
the technical specifications to be used for
the reception, processing and transmis-
sion of the signals to the coaxial and fiber
optic network to ensure the signals will be
equalized.

“Even using different components it is
important to have an open system that will
enable the insertion of future technolo-
gies,” says Rigoberto Costa.

Tassi says that “Brazilians have the bad
habit of buying closed (proprietary) sys-
tems and installing it without testing it, a
practice which is not followed in the
United States.”

He says operators are often ignorant of
the fact that for a system to work perfectly
and for high-quality images, the equip-
ment must be adjusted. Tassi's company
follows the National Cable Television
Association’s specifications for signal
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quality.

Vision Sat has plans to establish a test
laboratory for equipment evaluation. “All
equipment is imported and so far there is
no facility available (to test) its (perfor-
mance). The information and technical
standards must be checked,” says Mon-
teiro. The company has already measured
for terrestrial interference for Cabod-
indmica, because the headend is suscep-
tible to interference from VHF and com-
mercial transmissions, or police
transmission frequencies. “This way, the
practicality of the potential headend site
can be defined,” says Monteiro.

Hard cable or MMDS?

A continous debate is whether or not an
operator should opt for hard cable or
choose MMDS wireless technology. To
Tassi, both alternatives are interesting and
the choice depends upon business strat-
egy.
Although the cost of MMDS is less, it is
limited with regard to the number of chan-
nels it can offer and the local topography.
With cable, however, a greater number of
channels and services can be offered.
“MMDS is advised for specific neighbor-
hood or city or when the signal is to be
distributed immediately.”

“Cable will take over the large cities,

MINEX..another

Triple Crown Electronics
4560 Fieldgate Drive
Mississauga, Ontario, L4W 3W¢6
Tel 416-629-1111 Fax 629-1115
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while MMDS should have a greater pene-
tration in the smaller ones,” says Olavo
Concilio Ribeiro, director of Cablemaster,
a consulting company from the Lider
Telecommunicacdes group. The company
offers consulting services on MMDS, from
the attainment of a license through to
power, transmission, security and market-
ing.

Organizational structure

According to the consulting firms, it's
not enough to have a good technical
design. "Customers frequently overlook a
simple side of the business-how to oper-

L 4 L4 L 4
ate it,” says Tassi.

T&P also organizes the overall flow of a
company and guides its clients toward the
integration of technical and commercial
departments. This way, procedures can
be created that ease the work in both
areas.

T&P has been contacted by a cable
company that was suffering from churn so
high that the number of disconnects was
exceeding connects. "The problem was
solved by understanding the company’s
procedures and establishing new ones,
like improving a technician's attitude while
he's in the subscriber’s home. Software
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alone does not solve this problem,” says
Tassi.

But software is important to the overall
management of the company and for
speeding information to the subscribers.
Cablemaster offers software that allows
close monitoring of cash flow, material
inventory and other operational issues. It
even monitors service vehicles departing
to answer service calls.

2

Human resources

There's no denying that there are still
few professionals in Brazil who under-
stand the technical issues surrounding the
installation of cable and operational man-
agement.

“Two years from now we'll have profes-
sionals worth their weight in goid,” says
Qaten, the former director of Inbrac.

T&P recruits specialized professionals
from foreign countries and sponsors both
courses abroad and training through
American companies for its own work-
force. Cable-
master trains
its own
employees
and offers
courses to
other compa-
nies.

Inepar’s
technicians
are trained by
foreign pro-
fessionals.
According to
Rigoberto
Costa, the
company has
forged good relations with foreign compa-
nies and in some cases had developed
partnerships, such as the one it has with
General Instrument.

“Many manufacturers offer specialized
courses,” he says.

At Cabodinamica, Teixeira Neto
adopted the policy of recruiting trainees
who learn alongside North American and
Argentine technicians. “We're developing
our own professionals,” he says. Multi-
canal brought North American profession-
als to work as managers and directors.
“With so many iicenses we need ongoing
consulting,” says Cavion. The company
works in several cities in the interior of S0
Paulo and in some capitals, inciuding
Goiania and Campo Grande.

Olavo Concilio Ribeiro of Cablemaster
says that a consultant can costup to 5
percent of the forecast investment by the
operator. On the other hand, Teixeira Neto
of Cabodinamica believes the services of
a consultant couldn't cost less than U.S.$1
million for a two-year contract. CIED

This article is reprinted by permission of
Tela Viva magazine. Copyright 1993.

A consultant

can cost up to

five percent of the
forecast
investment by the
operator.

CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1993



. . M
11— ma— v © ———
o . ; ML e § 0P ea B

\ =2

-3 5: -

You re Here

No problem! Satellite antennas are always next door
when you use Ortel’s fiberoptic link.

Satellite antenna sites are where they have to be. Your facilities may be
elsewhere. Bring them together with the Ortel system.

The power of fiber optics lets you carry the entire satellite-band
microwave signal miles over a single fiber. You get cost-effective flexibility that
is simply unmatched by coaxial or waveguide links. Remotely access antennas,
interlink for redundancy, simplify maintenance operations, switch between
antennas, reduce workloads. Save money and time. You can rewrite the book
on site planning.

The benefits are enormous:

® Reduced installation cost and complexity

® Flexibility in site planning

® [nterlinking redundancy, easily reroute from one site to another
® Centralized equipment location

Get the whole exciting story.Call us today.

\V Making Light Work For You

%WDFITEL

CORPORATION
2015 W. Chestnut Avenue * Alhambra, CA 91803 - (818) 281-3636 » FAX: (818) 281-8231

Circle Reader Service No. 14




o COVER STORY

V'S

Meeting the U.K.'s

Gable &
telephony

communication

powering needs

%URE 1

Original distribution method of cable television

Telephone

Cable

Headend

e Cable: coax to homes

= = = Telephone: fiber to homes

%URE 2

Power consolidation

Headend

= Cable: coax to homes

= = = Telephone: fiber to homes

By Jeff Geer, Applications Engineer,
and Greg Zediker, Project Manager,
Alpha Technologies

With the introduction of fiber optics in the
United Kingdom, the communications in-
dustry is fast approaching one of its great-
est technological achievements, and one
of its greatest challenges.

As this new technology emerges, giant

30 CED:

Neighborhood
node
PS-#1
Telephone
DC-power

Neighborhood
node

telecommunication and cable TV systems
are competing for their share of the mar-
ket. Capitalizing on the telephone indus-
try’s high connection fee, broadband ca-
ble operators-known as public telecom-
munications operators (PTOs)-are signing
new customers by offering telecom ser-
vices, and much more, at a substantially
lower rate.

By combining the benefits of both tele-
phony and cable TV, communications,

4 4 4 4 4
high-speed data transmissions, entertain-
ment, and interactive programming will be
readily available to cable customers
throughout the U K.

What is now commonly referred to as
the “information superhighway,” this inte-
grated system could be compared to a
multi-lane freeway replacing a dirt road.
But as all travelers know, there are occa-
sional detours associated with any major
road improvement (with apologies to
Leslie Ellis at CED magazine). The same
is true for this technology.

Reliable power

With the increasing demands be-
ing placed on the power utility for re-
liable power, one of the major hur-
dles has been the development of a
reliable power supply that can be
used in both telephony and cable TV
applications. Because even the
slightest interruption in power can
corrupt data transmission and dam-
age sensitive electronics, digital
communications and information net-
works demand a high degree of
clean, reliable power.

Even though uninterruptible power
supplies were developed to protect
equipment from spikes, surges,
noise and other forms of power dis-
turbances, there was still the chal-
lenge of meeting the unique needs of
the different cable architectures be-
ing built and tested in the U.K. while
remaining cost effective.

A typical system architecture em-
ploys parailel fiber optic networks
which are instalied in the same con-
duits receiving transmissions from a
central office/headend and terminat-
ing in a co-located street cabinet.
Within this cabinet, the network re-
ceives its power for the telephony
multiplexing equipment, the fiber re-
ceiver (node) and amplification
equipment. In most networks, the
telephony side requires -48 VDC to
power the fiber to twisted pair con-
version equipment and to power the
subscriber's telephone ringers.

Cable TV, on the other hand, re-
quires 60 VAC for the fiber optic re-
ceiver (converts light to RF) and a
small number of amplifiers (actives)
which run in series within the distrib-
ution area.

Addressing 3 architectures

Prior to 1993, this required two separate
power supplies: a 48 VDC rectifier for tele-
phony, and a 60 VAC non-standby for ca-
ble TV which contributed to high costs
and unnecessary redundancy.

The three main system architectures
that had to be addressed were:
v Fully overlaid network. The PTO pro-
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vides coaxial cable and twisted pair wire
from the headend to a street-side cabinet
and then on to the household or business.
v Fully integrated delivery. The PTO pro-
vides coaxial cable (or fiber) from the
headend to a street-side cabinet and then
on to the household or business.

v Siamese drop and hybrid delivery. The
PTO provides fiber from the headend to a
hub, and then coaxial cable and twisted
pair wire o a street-side cabinet before
continuing on to the household or busi-
ness.

Reacting to the need for an innovative
solution, a new, dual output, uninterrupt-
ible power supply was introduced that was
capable of handling both the AC and DC
power requirements of each architecture.
It also provides up to two hours of backup
time (depending upon loading) for the ca-
ble system, and up to eight hours of back-
up for the telephony network.

To prioritize emergency communication
over entertainment during an extended
utility power outage, the 60 VAC for cable
TV is disconnected (after two hours) to
provide an additional four to six hours of
uninterrupted telephone service.

The power supply can also be
equipped with a specially designed status
monitoring interface to alert operators at a
central office, or remote dispatch center,
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of any powering prob-
lems, including low and
high battery conditions,
breaker tripping, main
power loss or any other
conditions that may af-
fect power delivery to
the network. This inter-
face connects directly
to the telephony status
monitoring system, al-
ready in place, and
monitors telephony
processed alarms.

Input power:
230 VAC

The Kkey concept
Innovation is the key
concept in the creation
of this digital network.
With each step forward,
new challenges are pre-
sented. Numerous com-
panies throughout the
world, recognizing the
many opportunities gen-
erated by the develop-
ment of this new tech-
nology, are providing in-
novative products as
well as programming
and software support to
ensure its success. CED
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disconnect unit
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Argentina Brazil
CALL 541/776-1163 Jerrold CALL 55-21-399-4167

SCientific G I. FAX 55-21-399-3518
Atlanta = I:sq:(relrj?nent

SCIENTIFIC-ATLANTA JERROLD/GENERAL INSTRUMENT

Total system supplier for CATV and pay-TV systems worldwide Full-line supplier of cable television equipment worldwide. Products:
Products include set-top terminals including multi-language 8600, digi- | satellite reception, digital compression/decompression through coaxial

tal audio equipment, MPEG-based digital video compression, headend distribution plant or Cableoptics® fiber optoelectronics. Addressable

d earth stati ducts. ad d distribution and fiber electroni subscriber terminals for standard and wireless cable, Digital Cable
cieiG: uElianeleb et eiine izl et i Sl S ainalies Radio CD-quality digital audio service reception terminals.

CED CED

[ Canada —Cyprus

Jerrold CALL 416/789-7831 CALL 357-5-375675
- _| H I—| FAX 357-5-359595
@ General FAX 416/789-5522 0 I P O. Box 6468

FAX 416/652-1032 Limassol, Cyprus

ALPHA TECHNOLOGIES
Instrument L
JERROLD/GENERAL INSTRUMENT Alpha Technologies offers a full line of:
| Full-line supplier of cable television equipment worldwide. Products: « Cable TV Power Supplies * Dynasty® Batteries
sateilite reception, digital compression/decompression through coaxial * UPS Systems * Amp Clamp™ Surge
distribution plant or Cableoptics® fiber optoelectronics. Addressable * DC Power Products Suppression Products
subscriber terminals for standard and wireless cable, Digital Cable The CableUPS™ line of power supplies is available to meet
Radio CD-quality digital audio service reception terminals. your most demanding communication powering needs.
CED CED
Germany ' [ Hong Kong
CALL 49-9122-997303 Jerrold CALL 011-852-587-1163
I_I | I_I Hansastrasse 8 FAX 49-9122-997321 @ General FAX 011-852-587-1093
ALPHA I_l TECHNOLOGIES D-91 126
Schwabach | Instrument
Alpha Technologies offers a full line of: JERROLD/GENERAL INSTRUMENT
* Cable TV Power Supplies « Dynasty® Batteries Full-line supplier of cable television equipment worldwide. Products:
* UPS Systems * Amp Clamp™ Surge headend satellite reception, digital compression/decompression through
* DC Power Products Suppression Products conventional coaxial distribution plant or Cableoptics® fiber optoelectron-
The CableUPS™ line of power supplies is available to meet ics. Addressable subscriber terminals for standard and wireless cable,,
your most demanding communication powering needs. Digital Cable Radio CD-quality digital audio service reception terminals.

CED CED

South America South America

| CALL 305/592-3948 CommScope Brazil
AN ' Ec FAX 305/592-9646 @ General P CALL 011 289 0860

FAX 011 287 3078

Instrument
ANTEC COMM/SCOPE/GENERAL INSTRUMENT
A full line supplier of products and services for the South American Comm/Scope is a General Instrument company that offers a complete
cable television industry, ANTEC provides all of the products required | line of high quality coaxial and fiber optic cables including patented
1o build, operate and maintain a cable system. ANTEC also offers value Quantum Reach® and Parameter IlI® trunk and distribution cables and
| added inventory management services. Optical Reach® fiber optic cables, drop cables for all applications

including headend cables, all with 1 GHz bandwidth.

CED CED
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United Kingdom United Kingdom
5 The Astra Centre CALL 44-279-422110 Commsco e United Kingdom
Edinburgh Way FAX 44-279-423355 1 P CALL 0242 673465
Harlow, Essex @ Genera FAX 0242 673466

TECHNOLOGIES  ~\ 150y OB E Instrument
Alpha Technologies offers a full line of: COMM/SCOPE/GENERAL INSTRUMENT
* Cable TV Power Supplies * Dynasty® Batteries Comm/Scope is a General Instrument company that offers a complete
* UPS Systems * Amp Clamp™ Surge line of high quality coaxial and fiber optic cables including patented
* DC Power Products Suppression Products Quantum Reach® and Parameter I1I® trunk and distribution cables and
Alpha's latest innovation, the communications dedicated XM6015-48SE Optical Reach® fiber optic cables, drop cables for all applications
powers both Cable TV & Telephone systems from a single power supply. including headend cables, all with 1 GHz bandwidth.

CED | CED

United Kingdom United Kingdom
FAX 011-44-734-753933 2N FAX 44-296-395-298
@ General : NE?
Instrument
JERROLD/GENERAL INSTRUMENT MAGNAVOX CATV SYSTEMS UK, LTD. |
Full-line supplier of cable television equipment worldwide. Products: j | Aleader in the supply of broadband distribution equipment for use in
satellite reception, digital compression/decompression through coaxial cable television and business data networks. Supplying Magnavox
distribution plant or Cableoptics® fiber optoelectronics. Addressable brand equipment including amplifiers and fine extenders, handling
subscriber terminals for standard and wireless cable, Digital Cable Philips fiber optic transmitters and receivers, interdiction equipment,
Radio CD-quality digital audio service reception terminals. status monitoring equipment and 750 MHz taps and passives.

CED CED

United Kingdom
CALL 44-923-266-133 CALL 303/393-7449 |

Sc ient ific - FAX 303/393-6654
Atlanta

SCIENTIFIC-ATLANTA , THE PREMIER MAGAZINE OF BROADBAND TECHNOLOGY
Total system suppiier for CATV and pay-TV systems worldwide. Providing professionals in the broadband/CATV industries with informa-
Products: set-top terminals including muiti-language 8600%, digital tion that solves their engineering problems, answers their questions
audio equipment. MPEG-based digital video compression, headend and keeps them on the leading edge of tomorrow's technology today.
and earth station products, advanced distribution and fiber electronics.. 600 S. Cherry St., Suite 400, Denver, CO 80222

CED CED
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Introduction 10

How three ops
are using LANS

Local Ar

Networks-Part II

UNIX
server

Apple Talk

Headend

Shared
Internet
connection

56 kbps ;.

Northwest University

By Edward J. Zylka, Director of Market-
ing, Zenith Communication Products

part | of this two-part article (presented in
the October issue) defined local area net-
work standards, medium access control
protocols and technology as they apply to
cable TV distribution systems. Well-
defined LAN interface standards simplify
the task of connecting inter- or intra-com-
munity facilities over the metropolitan
community cable TV network.

For example, Ethernet and Token Ring
are baseband LAN hardware standards
which dominate the computer communi-
cations market and are found on cam-
puses, hospitals, businesses and virtually
every sector of the community that uses
computers. A variety of cable TV-based
computer communications interface hard-

v Word processing

v Online library service
v E-mail

v Student database

v Personnel

Application:
7 school sites, CATV backbone
v Shared Internet connection
v UNIX servers

v Transparent file sharing

v Used by 400 staff members
v 3.300 students

FIGURE 1
Glenview School District & Tele-Communications " & matter of seconds.
Inc., Glenview, lllinois

ware is available to the cable operator,
such as network PC-based network inter-
face cards, LAN bridges and routers. All
provide LAN interconnectivity over cable
TV backbones or permit extended dis-
tance operation of networked devices.

In addition to industry standardized
baseband LAN interface hardware,
another common thread for LANS is net-
work operating software systems, which
have become de facto industry standards.
These include Novell NetWare, TCP/IP,
MicroSoft OS/2 and others that permit the
seamless integration of dissimilar com-
puter hardware systems and LANs across
metropolitan cable TV plants.

Further driving new market opportuni-
ties for the industry is the announced
intent of several companies to provide
interactive electronic resource service

v Spreadsheet applications

Public library, village hall, & other future sites

14 14 14 L4 L4

“programs” over cable TV facilities. These
companies include Prodigy and Com-
puserve for their standard consumer ser-
vices, and Performance Systems Inc.
(PSI) and Advanced Networks & Systems
(ANS) for access to the Internet for con-
sumers.

Because broadband-based cable TV
LANSs operate in the frequency domain,
many LANs can be multiplexed on a sin-
gle coaxial cable with each LAN poten-
tially supporting a different interactive ser-
vice. The home subscriber will have the
ability to digitally “tune” his or her com-
puter to a Distance Learning Channel, the
internet Channel or the Prodigy Channel.

Individual LAN backbones are easily
configured by assigning different fre-
quency pairs (channels) using one fre-
quency translator device per LAN at the
headend. This individualized backbone
approach permits flexible bandwidth on
demand expansion, or segmentation by
business, institution or interactive service
application.

A look at some case studies that
describe the applications developed by
cable operators in conjunction with
community businesses and schools

show how the cable industry can
take full advantage of the high-per-
formance backbone provided by
metropolitan cable TV plants.

Community business
Business-to-business data net-
works which require high-speed
bandwidth can easily be created on
municipal cable TV plants. Using
the inherent multi-point architecture
that LANs provide, businesses can
connect PC-based file servers,
mainframes and graphic worksta-
tions. High-speed graphic file trans-
missions would occur electronically

This means that shared T-1 (1.544
Mbps), low-speed phone modems
(1200 bps to 9600 bps) and other multi-
plexed telecommunications equipment
could be eliminated.

A good example of business-to-busi-
ness applications has been implemented
by the village of Schaumburg, lllinois, in
cooperation with Tele-Communications
Inc. of lllinois. The village required a high-
speed data communication system to link
several public facilities, including the vil-
lage hall, police department and four fire
stations.

Three data line alternatives were avail-
able to the village’s information systems
division: 1) install a private fiber network,
2) use existing low-speed point-to-point
telephone equipment with multiplexing
modems or 3) use the municipal cable TV
system'’s two-way institutional network for
high-speed LAN data transfers.
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Robert Hall, Schaumburg Village infor-
mation services supervisor, said a new
fiber network would be cost prohibitive
and a telephone modem/mux system
using a dedicated digital data service line
(typically 9600 bps) performance would
not allow high-speed connectivity
between public service facilities (police
and fire).

Instead, he said, the village turned to a
cable TV-based LAN to provide multipoint
connectivity between police, fire and town
hall facilities. The LAN bridge permits the
combined transportation of Token Ring
(police) and Ethernet (fire department)

Some of Our
Best Ideas
Have Gone
Into Storage.

data over a single 6 MHz channel on the
institutional network.

Hall said the system allows village
departments to access centralized file
servers at the village hall, for E-Mail, cal-
endar scheduling and high-speed fite
sharing.

The village safety services also utilize
cable TV-based LAN systems as key
components of their Computer Aided Dis-
patch system. The central dispatching
activity of the 911 system takes place at
the village hall. The administrative aspect
of this system, such as records manage-
ment and incident cal! reporting, is sup-

% \

The Moore “Smart” Line of Fiber Optic Storage and

Management Solutions.

*Moore Fiber Optic Aerial Slack Rack

*Moore Surface Entry OptiVault

*Moore OptiVault Buried Pull Box

*Moore Fiber Optic Overlash Roller

For nearly
half a century,
Moore Diversified
Products has set them-
selves apart through innova-

tive thinking. We've taken the standard, and made it better. We've taken
the acceptable, and made it excel. Consequently, we’ve created a product

line that works smarter.

Whether you're installing outside plant fiber (OSP) or require the finesse
of interior fiber distribution, we've developed a way to store and manage
it...better. Call us todav and see just what all we've got in store for you.

Get the Most frorn Moore.

QORE f

Moore Diversified Products, Inc. ® 1441 Sunshine Lane ¢ Lexington, KY 40505-2918
606-299-6288 * 800-769-1441 ¢ 606-299-6653(FAX)
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ported over the cable TV LAN.

Community schools

The village of Glenview, Hlinois, in coop-
eration with TCI, is utilizing the municipat
cable TV plant to network seven schools
within the district. The district's computer
system utitizes Unix-based server equip-
ment at each school site, which is then
connected to the cable TV LAN backbone
using TCP/IP as the network transport pro-
tocol. In this network design, TCP/IP was
selected to provide a “common” software
platform between dissimilar hardware sys-
tems.

This computer network supports both
instructional and academic applications.
Apple Macintosh computers are bridged
onto the LAN backbone via an Ethernet-
on-broadband media access unit (MAU)
connected to an AppleTalk-to-Ethernet
bridge.

Teachers can share files across the net-
work and communicate using electronic
mail facilities. The electronic resources
provided by the cable TV community
school network can be accessed by 400
administrators and 3,000 students.

The Internet is provided to the school
district network via a connection to North-
western University using an Ethernet
router device. An Ethernet medium
access unit (MAU) connects to the router
extending the Ethernet link, and distrib-
utes the Internet to all school facitities
located on the network. This permits stu-
dents and faculty members at all facilities
to share the Internet connection.

Home subscriber data networks

A distance learning project is currently
under development in Provo, Utah, under
the Utah Valley Business/Education part-
nership in conjunction with TCI Cablevi-
sion of Utah. The goal is to provide home
computing resources, which include Inter-
net access, distance learning, municipal
government access and other services.
TCI Cablevision - Provo has developed a
complete bi-directional “two-way” plant for
its home subscriber network.

The plant utilizes a fiber optic delivery
system which emanates from the headend
and terminates at a neighborhood feeder
node. From there, a transceiver converts
the signals to electrical impulses and feeds
the home via copper coaxial cable. The
same cable used to provide entertainment
video delivers the LAN service as well.

According to Paul Venturella, general
manager of TCI Cablevision, Utah, "We
are using a translated headend for the
cable TV-based LAN which establishes
the data network on cable channel -A2.
This places cable channel 14 adjacent to
the data channel, and we have experi-
enced no “spraying” of noise from the
data.

CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1993
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“My initial concern was that video side
carriers would leak into the adjacent (LAN)
channel and affect the performance of the
data network, which was never the case.”

Channel -A1 is currently allocated as
expansion spectrum for the addition of
another frequency translator to support a
new LAN channel. TCI designs each node
to deliver services to a maximum of 1,000
homes. Currently, the Provo cable plant
supports approximately 400 homes per
node. The plant has the potential to reach
21,000 homes in Provo, including a tech-
nology corridor in the Utah Valley, which
is home to several “high-tech” software
development companies and higher edu-
cation institutions.

In the home, a new LAN gateway prod-
uct was used to provide access from a
personal computer (PC) in a home to a
Novell NetWare-based learning server
located in the TCI business office. This
gateway is a low-cost, interactive PC LAN
interface and radio frequency (RF)
modem which provides LAN connectivity
via standard home subscriber cabie TV
facilities.

The system permits the simultaneous
transmission of entertainment video and
data on the same cable. Multiple LANs or
network services can be configured on a
single cable, which can be accessed by
tuning the RF modem, much like changing
television channels.

At the heart of the field trial is a home
schooling software application that uses a
LAN-based server that provides the plat-
form for the course work. Course work is
available for kindergarten through 12th
grade, and can be tailored to meet an
individual student’s needs. The learning
server was configured to be used with a
Novell NetWare version 3.11 file server
with standard network software interface
drivers to operate with Novell NetWare.

A gateway unit was installed in the file
server and in each workstation for the trial.
The file server was installed approximately
seven miles from the cable TV headend.
PC workstations were located at various
sites within Provo, varying from five to 10
miles away from the headend. The con-
nection to the home PC was a standard 5
MHz to 450 MHz passive splitter, with one
connection for the cable TV convertor and
the other to the LAN gateway RF modem.

TCI's program in Utah proves: 1) the
viability of two-way cable TV technology
for high-speed residential LANs, 2) cable
TV operators can compete favorably with
phone-based modem products and ISDN
and 3) computer-based educational
learning systems permit the extension of a
classroom to the home student.

Conclusion
The recent development of high-perfor-
mance, low-cost cable TV-based LAN
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systems as an alternative to telephone
modems and ISDN systems will enable
the practical implementation of low-cost
and flexible metropolitan area networks
using citywide cable subscriber, institu-
tional or corporate (private) cable plants.

This new technology, along with the
quest for advanced digital services, can
now be implemented by cable operators
to support a range of interactive applica-
tions, including work-at-home and elec-
tronic resource services, as well as dis-
tance learning from K-12 to higher
education, at home, in classrooms and in
dorm rooms.

LocAL AREA NETWORKS o

The new on-line services and elec-
tronic data channels will include software
distribution-eliminating CD and diskette,
regional bulletin boards, professional ser-
vice databases, video game software, stu-
dent access to campus resources, and
even interactive video links through the
Internet.

The case study examples described in
this article demonstrate that the conver-
gence of analog and digital technologies,
which is creating the electronic super-
highway, has arrived-as said most suc-
cinctly by TCI-Utah’s Paul Venturella, “It's
not coming-it's here.” CED
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€ ConNsuMER ELEcCTRONICS Bus

The consumer
electronics bus:

Adapting products
for compatibility

Editor's note: Last month, Part 1 of this pa-
per examined the basics of the consumer
electronics bus. This month, the author
explains cable and business applications
of the CEBus, as well as how to adapt
products to a coaxial bus operation.

By Jud Hofmann, Panasonic
Technologies

products which operate on the CXBus
require, at a minimum, connection to the
control channel. Figure 4 shows the modi-

part 2

fications needed to implement a CEBus-
capable cable descrambler. The CEBus
Network Interface, or CNI, interfaces the
internal subsystems of the descrambler to
the control channel on the internal cable.
How this is implemented is entirely up to
the manufacturer.

Commands arriving from the network in-
tended for a particular descrambler are
received by the CNI, which relays them to
the particular portion of the descrambler
to effect remote control of the product.

External cable:
CATV or antenna
plus IHV from
system

CEBus-ready descrambler
Today's descrambler

Sub's drop
Outto TV

AF in data channels

s

L4 L4 4 14 4

Since the control channel and the CNI are
bidirectional, the subsystems of the de-
scrambler can send control channe! pack-
ets to other products. This bidirectionality
of the network, and the ability of the prod-
uct to send its internal status to other
products, should be very useful in imple-
menting tricky services such as network-
wide parental consent.

In the implementation in Figure 4, the
descrambler's modulator places its output
signal back on the network. Other meth-
ods of operation are possible, and are dis-
cussed in the following paragraphs. The
modulator may be of fixed frequency de-
sign, or may be electronically agile which
will enable it to go through the spectrum
space resource allocation routine.

If an agile modulator is used, the user is
not aware of the process of finding an
empty data channel and making sure all
receiving products are correctly tuned to
the data channel. On the other hand, if a
fixed frequency or manually tuned modu-
lator is used, the user may be required to
become involved in the process of defin-
ing what product is to operate on which
channel.

(able in a CXBus environment

The first part of this two-part series
promised an application of CEBus and ca-
ble together which solved the cable-con-
sumer interface problems we face now.
Figure 5 shows how this can be done. But

Adapting the 4 4 [Conrolnes oeach |l first, a cautionary note: in Figure 5, the sol-
ble d: bl Control \ \ X . g
cable descrambler . | chamner subsystem ~ _ id, dotted, and dot-dash lines are not coax
to the CXBus —_p (;Z;Z’ "ZL gf;gec} cables: they represent the signal flows in
network o (ﬁ-lV) o 555'3% e the two coax cables of the CXBus. Figure
system | ———c=_ ] 5 shows how the cable equipment, repre-
y | Power
sented by descramblers, and the con-
sumer's equipment can be interconnected
to form a transparent
VCR, recording interface between the
= 5 Non-CEBus scrambled program. two networks.
URE descrambler VCR programmer can There are two basic
\/ Eliminating the TV.watching & and 1V control decoder scenarios that can be
interface problem ' - e used to integrate the

cable descrambler
into the CXBus net-
work. The first, shown
in Figure 5, places the
descrambler into any
convenient location in
the network. This lo-
cation could be in a
utility room: a product

movie

Watching

Two cable
descramblers, as
. described in Figure1

Node 0 — — _— placedinsuch aloca-
— — tion could use a low-
t ) cost enclosure since
Game TV, walching it is not required to be
i ‘ orfac program from decorative
CATV input from the interface a second .

Alternatively, the
product could be
placed in an inter-
face box along with
other cable products
such as video de-

subscriber drop Remote controller decoder

can conirol any
product from any
oom g D)

VCR, playing a
videocassette
movie

Integrated signals flow
—— Control channel signal flow
In-house-generated signal flow

=

aus

ns
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compressers, etc. The enclosure could
have a single power supply for multiple
descrambilers to effect further cost sav-
ings. Or, a descrambler might simply be
sitting on top of one of the TV receivers in
the home.

There are two aspects to a CEBus-
based descrambler. First, through the
connection to the control channel, the de-
scrambler can be controlled from any-
where in the network. Second, it places
the decoded output video signal on a
CXBus data channel, making the decod-
ed picture available to all TVs and VCRs
on the network.

Operated in this mode, the descrambler
operates almost the same as any other
source product on the network, such as
the video disk player or VCR. This solves
the problem of time-shift recording by the
VCR: the CEBus-based VCR on the net-
work can remotely turn on and tune the
decoder and record the resulting video
placed on the network.

One of the TV receivers in Figure 5 is
shown connected to a descrambler, not
the network. The descrambler is connect-
ed to the network only to use it as a signal
source since the complete CATV spec-
trum on the subscriber drop is carried on
the CXBus. Thus, a descrambler without
any CEBus capability can be used on the
CXBus network, albeit without any of the
advantages of the network.

Other business applications

The cable industry has grown so rapidly
over the last few years that it begins to
dominate delivery of information to US
homes. Such an ubiquitous delivery ser-
vice should plan to deliver services other
than entertainment; and in fact, such “oth-
er services” are being investigated. Figure
6 expands the entertainment-only concept
to include the delivery of security and en-
ergy management services.

In Figure 6, the CATV system is distrib-
uted through the CXBus network as has
been previously discussed. The system is
expanded here to include a CXBus-to-
PLBus router, which transfers control
channel messages between the two me-
dia. A security system is installed which
uses the PLBus to allow a limited com-
mand set to come from outside the sys-
tem. This allows the manufacturer to sim-
ply plug any number of control panels into
the power line anywhere in the home.

But, more importantly, it also allows the
security system manufacturer to design a
system that can inter-operate with the
lighting, heating & cooling, and AV sys-
tems to deliver many more services to the
homeowner.

Of particular interest to us here is the in-
teraction between the security system and
the AV and CATV systems. The CATV sys-
tem is an easy one to explain: the high lev-

.
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el of interconnectivity in the home allows a
security monitoring service to be delivered
inexpensively via the CATV system.

The relationship between the security
system and the AV system seems a little
more arcane, but turns out to be simple:
by using the television’s ability to show
control screens and operate them by re-
mote control transmitters, the security sys-
tem can be provided with “virtual control
panels” all over the home. Thus, it is no
longer necessary for the security system
users to walk to a physical control panel
to operate the system.

Carson Industries
Grade Level Boxes
High quality grade level hoxes for

underground applications

Carson Industries, Inc., a leading manufacturer of utility boxes for the
Telephone and CATV industries has developed a full line of grade level
boxes (GLB ™) for underground plant. These high quality grade level boxes
include a variety of features and options:

The new architectures being developed
in the CATV industry seem to indicate that
uplink video channels should be available
in a few years, assuming a viable business
can be developed that requires them. Us-
ing the CATV system to provide a central
security video monitoring service for up-
scale homes and commercial accounts
could be that new business.

Finally, it appears that we all have a fu-
ture in front of us that places a high priori-
ty on energy management in the home
and our place of business. Utilities, pri-
marily electric utilities, are planning to

Constructed of Hot-dipped — CATV or Telephone
HDPE or ABS galvanized steel identification
structural foam bracketry available molded into covers
gk :::ctl’: ;z::grade Box bodies tapered
Optional sopliations to provide stability
anti-skid covers PP and eliminate
available in ground upheaval
plastic or

polymer
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URE 6
Bringing everything together
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Channel Master® MICRO-BEAM® point-to-point microwave systems...
NO digging cable mishaps, NO lengthy cable runs/amplifier cascades and
99.9% field-proven path reliability.

Whether your system plans include headend expansion or consolidation,
a MICRO-BEAM® system can be designed into a variety of upgradeable
configurations—delivering up to 80 channels.

For more information, contact: MICRO-BEAM®

Sales Division.

VS Lhannel Master .o of s, i

Industrial Park Drive, Smithfield, NC 27577

(919) 934-9711 M FAX (919) 989-2200

Specifications and pricing are subject to change without notice.
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price the cost of energy in proportion to
the cost of generating it and to go to ad-
vanced technologies to limit ioad peaks.
One of the costs of such strategies is that
the electricity consumer must be provided
with a communication link to the electrical
energy supplier to provide such services
as scheduling the use of energy and to
provide the utility the ability to do load
control, remote meter reading, and other
programs that require an information con-
nection to the homes of their customers.
The CATV system is a natural way to
make that connection.

How do we proceed?

The reader has probably noted that a
CXBus installation in a home isn't going to
be cheap at first, and has come to the
conclusion that there is no way their sys-
tem management is going to pay for such
installation. On the other hand, the system
operators must pay attention to second-
set service as they begin to offer the new
services discussed previously. This will in-
volve upgrading the wiring in subscriber
homes.

On the other side of the fence, laborato-
ries in several consumer electronics com-
panies have prototypes of products oper-
ating on the CEBus, as do companies in
other business sectors, and it is expected
that products will begin to emerge in
1994. It would seem that both cable and
consumer electronic companies stand to
benefit from the installation of CEBus
equipment. The two industries should be-
gin talks on cooperative methods to start
the process. Perhaps a good starting
point is to agree on the minimum number
of components in Node 0 needed to per-
form the cable industry’s needed tasks.
The box and the reduced number of com-
ponents are installed by the system oper-
ator when the home is upgraded to new
services. This installation is not CEBus
yet: the upgrade to full CEBus comes at
the expense of the subscriber.

Certainly the CEBus multi-room AV dis-
tribution business will begin, as new con-
sumer electronics developments usually
do, in the top-of-the-line models. Those
now installing multiroom AV distribution in
North America now are the Custom Elec-
tronic Design and Installation Association’s
member companies. These installers, who
target the most financially upscale fami-
lies, will most likely be the first target mar-
ket for CEBus system products.

But the technology must move into the
mass market if it is to continue to interest
the consumer electronics companies.
One of the ways to decrease the cost of
installations of wired systems is to devel-
op techniques to reduce the time required
to install the wiring: this can be accom-
plished by developing aesthetically pleas-
ing methods of placing the cables outside

¢ o CoONSUMER ELEcCTRONICS Bus o

the home-a technique used for years by
the cable industry.

Conclusion

The CEBus environment has been de-
scribed in multi-room AV distribution and
other business applications. This en-
hancement to consumer products will be-
gin to move into consumer homes in the
near future. It has been shown that the
distribution of cable signals and integrat-
ed control of cable and consumer prod-

ucts fit naturally into this new environment.

The opportunity to seamlessly integrate

cable services into the home AV environ-
ment is now available through this new
development.

In the near future, a new generation of
cable systems will provide consumers with
many different services. These new ser-
vices cannot be used simultaneously in the
same room, forcing the cable industry to
consider how to provide multi-room distrib-
ution and control systems in consumer
homes. The CEBus should be considered
by the cable industry as a way to partner
with the consumer electronics industry to
solve this sticky problem. CED
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By Larry Richards,

. Manager of Technical Support Services,
network layering

0n|y a few years ago, before optical fiber

S became such an important transmission
medium, a typical coaxial cable tree-and-
branch CATV system efficiently and eco-
nomically delivered up to 54 video chan-

nels to subscribers at performance levels
shown in Table 1 (page 45).
As bandwidth expanded to 550 MHz,

\ URE 1 systems could deliver as many as 77
How current CATV terms fit into the cell structure video channels. The ability to deliver so
Siper Standard i | Miero Pico many channels fueled the growth of the
(Not subscriber | (2000 - 2500) (500 - 650) (100 - 150) (<50) cable industry. However, the tree-and-
limited) ‘ branch architecture presented-and con-

TN == tinues to present-some disadvantages,
including:

v The small return bandwidth limits
upstream delivery.

v Long amplifier cascades create noise
and reduce overall reliability, since a fail-
ure near the headend can affect large
portions of the plant.

v Weighing economy against perfor-
mance is a particular challenge. On one
hand, to meet performance requirements
at the peripheries of the system, operators
must limit the number of amplifiers in cas-
cade. On the other hand, to achieve maxi-
mum economy, they must make amplifier
cascades as large as possible.

The large scale introduction of AM fiber
optics into CATV plants has provided a
way to overcome some of these limita-
tions. Using optical fiber to replace parts
of the trunk network reduces cascades,
improves the forward return system per-
formance and effectively increases the
size of the return bandwidth (with various
portions of the plant using the same return
spectrum.) It also increases overall plant
reliability.

Fiber backbone: FBB ‘Mini-FBB" Switched star Alphabet soup
(deliebileliain ) or In initial applications, AM fiber opti
o Mini-CAN® pplications, AM fiber optics
Cablearea network: CAN (small trunk cascades) served as a supertrunk with or without
(coaxial backup) coaxial cable redundancy. As technology
progressed, the decreasing cost and increasing
reliability of components stimulated the develop-
URE 2 ment of a variety of more extensive fiber architec-
Possible ways for cells to evolve tures for upgrades, rebuilds and new
systems-each with its own name and
acronym.
Future The lack of standard terminology
for fiber architectures has resulted in
- -y an “alphabet soup” of ambiguous,

confusing terms: FTF (fiber to the
100-150 I

feeder), FTB (fiber to the bridger),

Current
CATV Development

-.-----I---

jard’
2000-2500

FTN (fiber to the node), FTLA (fiber to
the last amplifier), FTTH (fiber to the
home), FTT (fiber to the tap), FSA
(fiber to the serving area), FITT (for-
ward intermediate/terminating trunk),
FTLE (fiber to the line extender),
——————— FTTC (fiber to the curb) and so on.

System }--} S"u.pe}' |

-

-

500-650 “'
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We Were First InThe IndustryTo GoDown'The Tubes.

Loose tube cable, that is. And the advantages of our innova-
tion are so great, it's become the preferred fiber optic cable in
the cable TV industry As a result, other manufacturers have
attempted to imitate it. But through the years, no one has of-
fered a better loose tube cable or ceveloped its potential mare
fully than Siecor, the leading fiber optic cable manufacturer.
‘Today; our cable meets the exacting performance spe-
cifications that make it ideal for use in your cable TV sys-
em. lts craft-friendly design is perfectly suited for fiber o
the feeder applications. It offers superior lightning protec-
tion, and our dual layer buffer tubes provide superior kink
and crush resistance. Our single-mode cable is always made
witn Corning fiber, offering the tightest dimensional toler-
ances in the industry; meaning lower splice and interconnect

losses. And our innovative tapered design option can save con-
siderable splicing time and system cost during installation.

On top of these advantages, you get more than the best
quality cable when you come to Siecor. You get support
that's recognized industry-wide. You get the back:ng of our
first-rate R&D as well as the largest optical cable manufac-
turing plant, providing ample capacity for timely response.
And you can always count on us to be here with the ser-
vice and products you need including hardware, splice
equipment, training and consultation.

So come to the company that was first to make loose
tube cable and that still makes
the best there is. Call us at SlECOR
800 SIECOR 4 Ext. 5998.
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To avoid the confusion %
over terminology, it's use-
9y - FIGURE 3

ful to define fiber systems R
in terms of “cells.” };\ e The Supra cell: Bringing systems together

a service area fed by a Access to
single fiber node that is Microwave Other Networks
linked to a central distrib- / ‘ |

ution point. Cell size may Off-air |

be determined by the VHF UHF | |

number of homes passed
or by the performance
requirements of the plant.
The number of homes
passed will probably be
the most important crite-
rion in all except very rural
systems, because many
potential services such as
personal communications
networks (PCNs) will set
limits on the number of
subscribers serviced. \ I
Independent of the type \ N /
of construction—-new, . / -
rebuild or upgrade-the \ AN -y
“cellular” approach to } Synchronous optical network: SONET ]

defining fiber optic sys- gqs.:letiand Asynchronous transfer mode: ATM ~N ,,Loé,a/v,
‘gna IEEE 802.6 broadband LAN protocol " Headend

Regional
~ Headend '™ -
SR 7~

oal I /o
‘ \:- ./

N/
Redundant - "*/ 1 To/From

LvOC:a / Other

Ring ‘\
Structure Header:d HeLaOdCeaf{'dS

\ N
\

O )
O e

Satellite

LocTaT ’
Headend |

—

P :.\.
‘/ ~

_—
tems is simple and -
generic. And, because Modulated i !

future services may ~— ' Digital } QAM, 4-YSB compressed/uncompressed video
require cells with fewer ‘—»
Plant

Analog/modulated digital
homes passed because 9 v
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With the implementation of the 1992 Cable
Act, customer service representatives and
installers will be addressing myriad instal-
lation options involving A/B switches,VCRs,
splitters and set-top convertors. These
sometimes confusing installations will be
made more complicated with the recent
implementation of the 1993 Cable TV law
requiring retransmission consent from local
TV stations.

Some TV stations (either UHF, VHF or
both) will be dropped from the local cable
TV system but will still be available to the
consumer by coupling an indoor or out-
door antenna to the cable TV system via an
inexpensive but high-quality A/B switch or
Video Control Center.

This poster diagrams 16 different config-
urations that might be used to install an A/B
switch properly.

Some variables include whether the cus-
tomer needs to use UHF, VHF or both,
whether the antennas utilize 75 ohm coax or
300 ohm twin lead and if the indoor or out-
door antenna combines UHF and VHF on
one line or have separate outputs for UHF
and VHF.

Other variations include TV sets that may
have a variety of antenna terminals (one
combined coaxial terminal, coaxial VHF
and screw terminals for UHF, or separate
screw terminals for VHF and UHF).

Customers may or may not have a VCR
and/or a convertor. The VCR might have
another whole variety of VHF and UHF ter-
minals.

The customer might want to utilize the
tuner in either the TV, VCR or set-top con-
vertor for various features.

The following poster has been designed
to be displayed in customer service phone
rooms, cable TV lobbies, inside walls of
installer trucks and other areas where visu-
alizing the many different ways to hook up
cable TV might be of benefit to the cus-
tomer service rep, installer or customer.
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tal or FM), creating a cell that transcends
the system level. At all levels, cell sizes
must be large enough to be cost effective;
a sufficient number of potential sub-

has both optical coaxial
trunk, standard cells may
have all optical trunk with
coaxial feeder, and a pico

o o & 4 o+ o+ o+ o o+ o+ o+ o+ FIBERLINE »
scribers must be passed to A 2 -
LE 1 share the cost of the plant. A
At the same time, cell sizes b
) § must be small enough for e _B S x > /
CATV performance prior to fiber the network to handle the N A % A
Forward pass band BIBIEOMIE  expected near-term ser- 40440t oo d ‘1‘ >
mypree=ry EREE A VICES. v y
RerL/fn p'assf)and‘ s w_Sﬂto :fm‘i)_’{_ The following cell sizes | XY * >0 > PO P2,
Carrier-to-noise ratio (CNR) 4310 45 dB provide a useful range of ¥ g 3 Yy vy A
, e e e e e h B R d B B | v 2‘ « v '/
ComposTE Pl Bea (CTB) B0 1e 65 aB™  choices in designing or Y v v X__¥X 4
= ==,
Cross oAUt (XMOD) 5016 5308~ 1o 0 P Xy vyl ip g ¥
v Supra cell: multiple B+ x: Y | > BV Y
of signal traffic and load characteristics, headends interconnected : A A- v < v v
this approach is particularly efficient for v Super cell: 7,000 to L L ?T '
long-range planning. 9,000 homes passed i S R Al v Lo x
Cell sizes will vary depending on the v Standard celi: 2,000 to = g e
load and traffic requirements of the sig- 2,500 homes passed { 4+ x |
nals. A particular cell type can cover a v Mini cell: 500 to 650 * f v| | > p2
range of subscribers to provide the homes passed JGURE 4 | vl | :
required services, but performance v Micro cell: 100 to 150 | & \
should not degrade abruptly if the network ~ homes passed Super cells: M i)\f - 4
experiences high demand. v Pico cell: Fewer than 50 Not subscriber | il L ’? > i»g
The fiber node that feeds a cell within a homes passed limited ! Y R
system can be linked to the headend As cell sizes decrease, | Y
directly via fiber optic cable, or indirectly the optical fiber replaces Y © = Headend
via a hub site. Several systems may also more and more coaxial Y,
be connected via microwave or fiber (digi-  cable. While a super cell v
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D "¢ v the traffic and
- load characteris-
ViV tics of the deliv-
i A ered services,

including the num-
ber of upstream

AR A 44— A and downstream
oy I > channels which are
- L ’ - | available, and
De al Jﬁ N » > » A v the geographic
| — 22— () 5 | " distribution of pop-
W Q Do ulation, since a

heavily populated
urban system
offers economies

/ .
| = Optical receiver that are not avail-

MUREE) o

il and fF amplifer able in a rural sys-
The standard cell: %y D = Amplifer able y
£:000'o 2200 - = RF Splitters/ System design is
homes passed couplers a difficult task. For-

tunately, the cellu-
lar approach facili-
tates planning,
making the design of a newbuild or
rebuild flexible enough to be subdivided
in the future. When designing an
upgraded plant, it is more difficult to add
this flexibility, since the justification for an
upgrade is to use as much of the existing
cable as possible. However, all designs
should allow a sufficient number of fibers
to the node to avoid additional wiring

== = Express cable
W W/ = Termination

cell may have optical trunk with either
coaxial or optical drops. Figure 1 indi-
cates how the cell sizes relate to common
CATV terms.

Before determining how to segment a
CATV system, an operator should con-
sider these factors:

v the number of subscribers opting for
service, particularly two-way services

e o o o o

costs if and when the cell is subdivided.

Smaller cell sizes increase system
capacity because the spectrum is reused.
Figure 2 shows how cells may evolve to
smaller sizes. In general, cell size will
decrease one level at a time. New or
rebuilt plant may jump directly to the mini
cell level with current technology. Further
reductions to the micro or pico cell are
presently undergoing field tests in a num-
ber of domestic and international loca-
tions.

The supra cell

Although this article focuses on subdi-
viding a system served by a single head-
end, it is worth discussing the highest cel-
lular level, the supra cell {see Figure 3).
Supra cells allow for the creation of both
regional and national information distribu-
tion networks.
The supra celi links headends using digi-
tal or FM fiber, microwaves, satellites or a
combination of these technologies. A bi-
directional ring provides redundancy in
case one of the transmission legs fails. A
sophisticated regional headend could be
equipped for:
v’ network management
v satellite communications
v/ microwave communications
v local channel, off-air reception
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channels, and bulletin boards at a fraction of the cost of
traditional units. DynaGen 300 is an excellent low-cost
titler and display system with Instant Sizing, Free-Form
Text, and amazing color spreads.
DynaGen character and

™
) Text and Graphics Sytems for the PC

SAEHNBSEhs

The Herld Yeader in A lificial
Tnle //u/' nee ¢ l(/:/}mu//

cable products

Goming up...

| Tue. Aug. 8 Bdim
WAYAN FORD

1482 CRAMDEN ST,

555-1664

CLOSED SUNDAYS

Por injormation call .

standard IBM®

DYNAGEN SPECIFICATIONS

PC/AT compati- DG 400 DG 300
?l;: comllt).UtleY- * Muli-Channel * PCTiller

€ multiple _ * Multi-Region * Auto Page Sequening
Cha.nnel’ multiple Dato Communications * (olor Spreads
region DG 400 * Automted Scheduling © Instant Sizing

can support up
to four indepen-
dent channels in a PC chassis with up to 24 simultane-
ous message displays. Add photo image display and
machine control and DynaGen becomes an automated
display powerhouse.

Like a breath of fresh air, DG 300 will breath new
life into your text, titles, and logos.
Fast and easy to use, DynaGen 300

* Photo Image Display * P(X Logos

graphics generators are based on a
single circuit board which fits into a

DYNATECH

The best professtonal video i the world

can't be beat. Easy to use, easy to own...
DynaGen from Cable Products.

DYNATECH Cable Products Group 4750 Wiley Post Way, Suite 145 Salt Loke Gty, Utah 84116 (801) 359-3205 FAX (801) 359-3554
DYNATECH Video Group Asia Pacific 19/F Kailey Tower 16 Stanley Street Central Hong Kong  852-868-1993 FAX 852-525-8297

DYNATECH Broadcast Group Graphics Division Turfstekerstraat 22 P.0. Box 1430 AG Aakmeer The Netherlonds  011-31-2977-23473 FAX 011-31-2977-41158
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v bulk storage for pay-per-view (PPV)
or near video on demand (NVOD)
v’ multimedia distribution

D . " onpresonidecarpession
and RF ampilifier L The mini cell: 500 to 650 v advertisement insertion
= Amplifier I8 homes passed v program guide
= RF Splitters/ | v telephony switching and cross-con-

nection facilities.

Local headends will still retain many
of their traditional functions. They will
= Termination ' process signals for use in the local
CATV plant, providing access for local
origination (LO) and ailowing local
control of advertising, PPV, NVOD,
program guides and other services.
As part of a larger network, the local
headend can be a concentration point
for telephony or data services. it will
be necessary for a local headend to
&. e B ! & contain equipment for repeating sig-

A 1 { nals to the adjacent headends so that

- | < ] J signal continuity is maintained.

o, - R Such networks represent a new
degree of compiexity in the CATV
i industry; however, systems incorpo-
= rating some of the functions listed
above already exist, or are in the plan-
@ ning stages. For example, Rogers
Cablesystems has built such a ring
network in the Toronto/Peel area,! and
Continental Cablevision is planning

&=

couplers
- = Express cable
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ARE YOU READY FOR COMPRESSION?
New DIGI-READY™ Phase-Locked Commercial LNBs from Cal-Amp

These new Digi-Ready™ 1L NBs fulfilled the need for phase-locked downconverters necessary to
receive digitally compressed satellite programming signals. Although some digital compression
formats are undefined, phase-locked commercial LNBs, which maintain low Bit Error Rates, are
recommended to ensure proper reception of

digitally compressed signals. Please call your
commercial distributor for additional details.

DIGI-READY™ LNB Specifications:
* Input Frequency 3.7-4.2 GHz

* Output Frequency 950-1450 MHz

* 45° K Noise Figure, Typical

* Phase Noise -80 dBc/ Hz @10 KHz

* PLL Oscillator Stability £+ 2.3 ppm (:+ 12 KHz)

* Input VSWR 1.5:1 (isolated Model: Part No. 31814) . G L —
* 2 year Warranty " _
* Made in the USA

Digi-Ready ™ Phase-Locked LNB (Part No. 31846)

California Amplifier, Inc. ’ ‘ — ‘
460 Calle San Pablo Camarillo, CA 93012 2T V1) mm— '

Phone (805) 987-9000 Fax (805) 987-8359
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FIGURE 7
One GHz distribution plant: Spectrum configuration
VSB-AM Compressed digital
|
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| |
50 MHz 550 MHz 1000 MHz

such a network in southern New Hamp-
shire2. Cable Television Laboratories3 and
the Deutsche Bundespost-Telekom have
also studied such ring networks. The Ger-
man version, called DIMOSAURUS, is
intended to carry both video and tele-
phone signals in a redundant ring. Signals
from local headends will be sent to sub-
scribers via passive optical networks
(PONs.)

The super cell

In the late 1980s, fiber optics were used
in supertrunking applications to upgrade
the bandwidth of an existing plant.
Because of the cost of optoelectronics at
the time, it was thought necessary to

spread the cost of hardware and con-

struction over a large base of subscribers,

roughly 7,000 to 9,000 homes. Current
pricing makes building smaller cells prac-
tical, so super cells (see Figure 4) are not
often built today.

Two fundamental styles of architecture
emerged at this time, both of them still in
use today: the fiber backbone (FBB) and
the cable area network (CAN). Typically,
an existing system is divided into a num-
ber of large cells with given cascade or
performance limits. Ideally, ali mainstation
locations are maintained even if the sys-
tem is upgraded to a larger bandwidth.

The CAN is essentially a fiber network
overlaid on the RF network. In a CAN,

L4 4 L 4 L4 4

existing mainstations remain in their origi-
nal positions to provide a backup to the
optical node in case of failure in the opti-
cal path. In the FBB, a fiber node is
inserted in the middle of an existing span
of RF mainstations, creating two shorter
spans. One of these spans remains
unchanged. In the other span, all mainsta-
tions are turned around, maximizing the
geographic area covered by a node.
Although the FBB offers no coaxial redun-
dancy, it calls for nearly half as many
node sites as a CAN.

AM fiber optics improves reliability by
reducing the number of actives between
the subscriber and the headend. Cas-
cade reduction also means improvements
in CNR and distortion. In a bandwidth
expansion, high distribution levels over-
come the increased cable attenuation and
passive insertion losses; however, higher
outputs increase the distortion products.
Reducing the cascade makes it possibie
to have high distribution levels with
acceptable system performance. Table 2
shows the performance of a typical super
cell.

Refurn still limited

The use of the return system is still lim-
ited in a super cell. The return bandwidth
can be reused in several locations in the

experienced export staff
USA office 708.658.6900
24 hour fax 708.658.0582

Authorized Parts

Technologically Superior

Billing Systems,
Addressable
Converter Control,
and PPV Software

Company

Circle Reader Service No. 29

Great Lakes Data offers:

¢ Direct Interface to the SA ATX and HEC

(SA System Manager not needed, save $$$$$)
Support for SA 8600 with on-screen messaging
Eagle, Pioneer, SA, Tocom and Zenith PPV

PPV for Pioneer M1B, M2 and M3 Controllers
Support for interdiction systems, including PPV
2 line, auto order, ARU, priced under $10,000

e'reat Lakes 800 882-7950

Data Systems rox (414) 887-7653

Three Decades of cable industry operations experience!

For complete information
packet and demo disk, call:

Circle Reader Service No. 30
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H ughes AML continues to provide
technologically advanced microwave
equipment designed to achieve max-
imum performance and customer
satisfaction. In keeping with our ever
changing cable television market,
Hughes AML designed systems are
transparent to digital modulation
schemes, providing the flexibility to
carry virtually hundreds of digitally
compressed channels on existing or
newly installed Hughes microwave
networks, without sacrificing perfor-
mance. The use of digital modulation
schemes contributes to improved
performance characteristics, which in
turn contributes to customer satisfaction.

Call us today toll free at 1-800-663-7902
to discover what Hughes AML can do
for you. Hughes AML, providing the
microwave solutions for today and
tomorrow.

Telephone (204) 949-2400
Fax (204) 949-5458
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QBLE 2

CATV performance in the super cell

Forward pass band "54'to 550 MHz
Retum pass band 51030 MHz
Typical trunk cascade 10t 15
Carrier-to-noise ratio (CNR) . 45 to 47 dB

Composite triple beat (CTB) “51to -53dB

Cross'modtlation (XMOD) ™ =52t6-53dB™

QBLE 3

N/

CATV performance in the standard cell

Forward pass band 54 to 700 MHz
Return pass band 51030 MHz

Typical amplifier cascade = 4108
Carrier-to-noise ratio (CNR) 4810 50 dB
Composite triple beat (C1B) 5310 -656 a8
Cross modulation (XMOD) <53dB™ ™

s * * s s L4

plant, and relatively
few upstream
sources mean sim-
pler switches are
needed at the head-
end. Noise accumu-
lation in the return
plant is still a prob-
lem, because the
effective cascade of
an amplifier type is
the square root of
the actual cascade s
times the number of
active amplifiers.
Shutting down
unused return paths
helps control the

100 to 150

URE 8
The micro cell:

homes passed

noise.
= Optical receiver
'[ypical network and RF amplifier
The typical fiber (¥ = RF Splitters/
network in the super couplers

cell uses AM signals
to avoid reprocess-
ing at the node. The B =72
optical transmitters

typically use the 1310 nm window,
although the 1550 nm window may be
used. In the forward path, the optical
transmitters may use distributed feedback
(DFB) or externally-modulated lasers; the

W = Termination

* Telephone PPV

NORTH AMERICA
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Cable Link Inc.

) INTRODUCES
The

MICROTROL 100 PLUS
Addressable Controller

The first addressable controller engineered and priced for the smaller cable system.

2.499%

Available with the following options
*Accounting/MIS software
* Billing System Software

For more information call or fax

Cable Link Inc.

Serving the cable industry throughout
MEXICO

PH (614) 221-3131 FAX (614) 222-0581

* Lease option

SOUTH AMERICA
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return transmitter at the node can be a
DFB or Fabry-Perot (FP) laser, depending
on the performance required.

With careful planning, the cascade of
an existing FBB or CAN can be
decreased and the network segmented to
the next cell level, the standard cell, as
illustrated in Figure 5. Such smaller cas-
cades are often called "mini-CANs" or
“mini-FBBs.”

The standard cell

By adding more nodes, transmitters
and fiber optic cable, a system can be
divided into standard cells, which cover
2,000 to 2,500 homes, roughly equivalent
to the telephone carrier service area
(CSA) serving about 3,000 homes (see
Figure 5). The standard cell is probably
the cell size of choice today, but given the
rapid technological advances and cost
reductions in optoelectronics, this is likely
to change.

The standard cell is an ideal size for
providing bi-directional voice, data or
other switched services. Eart Langenberg
of US West4 has assumed that for 56 bi-
directional circuits in two RF (5.5 MHz)
channels with 2.5 century call seconds
(CCS) loading typical of residential and
light commercial areas, 625 users can
coexist on the 56 available circuits with
only one call blocked out of 100.

(One century call second, or CCS,
equals 100 seconds per hour of telephone
use. Blocking is the inability of the calling
party to be connected with the called
party because of busy voice or switching
paths. For more information about tele-
phone traffic analysis, as developed by
A.K. Erlang, refer to the second edition of

CED: CoMMUNICATIONS ENGINEERING & DESIGN NovEMBeER 1993
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New Technology Update

BACKREFLECTION

In Fixed and Variable Fiber Optic
Attenuators

System architecture has just
changed. Now, for the first time,
low backreflection attenuators can
be used in the headend. No longer
do fiber optic systems have to be
adjusted from the top of a bucket
truck at the receiver.

Tune your system for maximum per-
formance with our variable
attenuator...then install the fixed
attenuator with the correct value.

* Available in 1.0dB steps

* —70dB backreflection at both
1300nm and 1550 nm

* Bare fiber or preterminated
* One piece price...under $100
(for fixed)
Check Out These Other
Quality Products From Radiant
* Super PC & APC (angle polish)
assemblies
* Fiber Optic Patch & Splice
Centers
* Outdoor Splice Boxes

For more information and prices, contact:
RADIANT
COMMUNICATIONS

I - CORP.

Where Innovation and Quality Come Together

1-800-WOW-FIBR
In NJ (908)757-7444 * FAX: (908)757-8666
P.O, Box 867 * South Plainfield, NJ 07080 U.S.A,

Circle Reader Service No. 34
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Carrier-to-noise ratio (CNR) performance

54 = =R g

CNR,
aB

gobd 1
Conventional ~ Super
tree & branch

Maximum

Digital Telephone, written by John Bel-
lamy and published by John Wiley and
Sons Inc., New York, N.Y. 1991.)

Assuming that the bi-directional ser-
vices will show an initial penetration of 25
percent, the standard cell should cover a
maximum of 2,500 homes.

Several CATV terms are associated with
the standard cell, reflecting the current
importance of this cell size. Some of the
more common terms are listed here, with
a brief explaration of their characteristics.

Fiber to the feeder (FTF) is the most
commonly used name. In this case, fiber
is used as the trunk line to the coaxial dis-
tribution portion of the plant. Typically, no
mainstations are used after the node.
Instead, short cascades of four to eight
line extenders or network (distribution)
amplifiers are used to provide signal to
the feeder plant. Some or all of the ampli-
fiers will use some form of automatic gain
or level control, typically with a single
pilot.

Usually, the piant will be designed in a
star pattern, using untapped express
cable between the node and the first
amplifier. Untapped cable can also be
used after the first amplifier to allow for
further system segmentation. With the lat-
ter option, the feeder plant resembles a
miniature tree-and-branch network.

Fiber to the line extender (FTLE) is
another term roughly equivalent to FTF,
specifying that no mainstations are used
in the distribution.

This architecture can be used in new or
rebuilt plant. Existing plant can be
upgraded to FTF as well, using the exist-

1

1

STD

| l
Mini Micro Pico
Cell types
— — — Minimum Average

ing trunk cable as the express cable, but
because upgrades require using as much
of the existing cable as is practical,
design compromises inevitably result.

The standard cell can be limited by
population or performance. In the former
case, the population range corresponds
to the limits of the standard cell: 2,000 to
2,500 homes passed.

The performance constraints will limit
the physical size of the plant. Except for in
rural areas, a node will usually cover a
larger geographic area when limited by
performance alone.

Fiber to the service area (FSA) does
not define a particular architecture. The
idea of the FSA is to serve a defined pop-
ulation-2,000 to 2,500 homes-with cas-
cades limited to four to eight amplifiers.

Existing plant can be upgraded to a
standard cell using FBBs or CANs with
shorter cascades of amplifiers: mini-FBBs
or mini-CANs. Once again, the object is to
feed 2,000 to 2,500 homes.

Forward intermediate/terminating trunk
(FITT) is a variation of the FBB or CAN
architectures, with the same population
limits as the mini-FBB or mini-CAN. FITT is
used when the gain of the trunk ampilifier
is not able to compensate for the
increased cable attenuation and
increased passive insertion losses
between existing mainstation locations
when the bandwidth is enlarged. It allows
the designer to maintain the locations of
bridger ports without overlashing new
trunk cable.

With FITT, an amplifier is placed in the
trunk between existing mainstation loca-
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Receiver Model 9660
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Scientific-Atlanta’s new Model 9660 Slimline IRD has no pots to
turn or switches to set. Everything you need to adjust and
operate this advanced receiver is up front and at your fingertips.

Push-Button Simplicity
The 96605 48-Character LCD and microprocessor controlled, menu driven
, displav lets you check the status of any receiver function and make easy,
precise set-ups and adjustments. It also has automatic status monitoring
and control capabilities and can be operated from a remote location.

Other Important Features

* Space-saving 1.75 inch chassis design

* Compatibility with Scientific-Atlanta’s Headend Manager system
* Option of two front panel selected IF filters

 Compatibility with the new VCRS™ scrambling technology

* 10 pre-programmed frequency plans

* 32 user definable channel selection set-ups

» IF monitor and a video test port mounted on front panel
 Compatibility with C-band and Ku-band transmissions

Advanced Technology From The Headend Market Leader
Scientific-Atlanta has been designing and manufacturing satellite
receivers for more than 20 years. The 9660 clearly demonstrates
why we are the market leader in headend equipment. With its
fingertip control, remote capabilities and extensive status information
display, the feature rich 9660 is the clear choice for your IRD
applications. And, unlike most other IRD’s on the market, the
Model 9660 is manufactured in our own factory here in the
United States.

To find out more about the Model 9660 IRD or any of our full

range of communications products, contact your Scientific-
Atlanta representative at (800) 722-2009 or (404) 903-6327.
Scientific-Atlanta, 4386 Park Drive, Norcross, Georgia 30093

Scientific
Atlanta

VCRS™ is a trademark of General Instrument Corporation
Cirrle Roader Qanvira Nl Q5
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Put Your

Subscribers
On Our
Pedestal

CHAMPION pedestals, enclosures,
housings and accessories finish
FIRST in quality and price.

Superior manufacturing, paint
processes and customer service
provide “ The CHAMPION Edge.”

Call for information about our
Free Stake Driver Promotion!
(417)736-2135

Circle Reader Service No. 36

CHAMPION

Rt. 1, Box 422, Strafford, MO 65757-9634
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tions to overcome the intervening losses.
This booster ampilifier will feed mainsta-
tions via internal or external RF splitters;
the mainstations are then terminated at
their existing locations.

The desired performance of a standard
cell is shown in Table 3. These are typical
of current design criteria. Because of the
short cascades, the performance will be
more uniform throughout the plant; thus,
those subscribers far from the headend
will have performance comparable to sub-
scribers near the headend.

Heavy fiber infusion

implementing these designs requires a
heavy infusion of fiber. Bundle size will be
twice or three times that of a system
designed for super cells, making restora-
tion of damaged fiber and important con-
cern for the operator. The fiber network is
typically fed with AM signals using DFB or
externally modulated lasers in the 1310
nm window, although some operators are
using the 1550 nm window. Return signals
may be transmitted by DFB or FP fasers,
depending on the system requirements.

The short cascades will improve the
reliability of the RF plant; a failure any-
where in the cell cannot affect those
homes which are outside the cell. The
effect of power outages can be minimized
by using standby line power supplies
(LPSs) at node locations. Other LPSs may
not need standby powering, because it is
likely that the homes covered by these
LPSs will be in the same area where the
local power grid has failed.

Fiber systems offer reliable transmission,
but a failure in the fiber plant can have
long-range results. Because large bundle
counts of 80 to 100 fibers are not uncom-
mon near the headend area, restoring the
system will take a substantial amount of
time, even if active fibers are spliced first.
To ensure that active fibers have the high-
est priority during restoration, it will be nec-
essary to maintain accurate records of fiber
use for al! fiber cable segments.

The reduction in the number of ampli-
fiers for a given node means that the
noise accumulation in the return system,
which was a significant iimitation for larger
cell sizes, is typically not a problem.

The small return bandwidth is reused at
each cell, so the effective return band-
width can be very large. Taking full
advantage of the return system will
require sophisticated switching or patch-
ing at the headend.

The standard cell allows narrowcasting,
the selective transmission of specialized
signals.

The market segmentation resulting from
the cellular structure of the plant offers the
potential for a wide variety of services,
such as:

v NVOD

56 CED: CoMMUNICATIONS ENGINEERING & DESIGN NoOVEMBER 1993



COMMUNICATIONS
SYSTEMS

o Satellite Equipment
e Wireless/Cable Equipment
eResidential/Commercial
e Available in all formats
(NTSC, PAL, SECAM)

We Ship Worldwide!

812-235-6623

FAX 812-238-1299

hoosier
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1472 Wabash Ave., P.O. Box 3300, Terre Haute, IN 47803 US
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v impulse pay-per-view (IPPV)

v PCN

v direct market advertising

v alternate access to long-distance tele-
phone carriers

v data transmission

v culturally diverse programming
vlocal origination.

The mini cell

The mini-cell shown in Figure 6 is the
smallest level of system segmentation that
is cost-competitive within today’s technol-
ogy. It will probably be implemented in
urban or suburban areas at first. A mini
cell has a small cascade; two to four
amplifiers (line extenders or network
amplifiers) are typical, because the cas-
cade needs to feed an area with only 500
to 650 homes.

Small cascades make it practical to
build a plant with a bandwidth to 1 GHz in
an urban area. In arural area, 750 MHz
may be a more realistic goal because
amplifier cascades will increase to cover
greater geographical areas.

The mini cell can be upgraded from a
standard cell; this will be easiest if the cell
had been designed with system segmen-
tation in mind. Ideally constructed as part
of a newly built or rebuilt plant, the mini
cell can also be part of an upgrade from

Methode ,
Electronics, Inc.
Fiber Optic Products

Put yourself in
front of the cost
performance curve
for fiber optic
connectors and cable
assemblies.

Single mode and multi-
mode available with ceramic
and polymer ferrules  ESCON® |
» ST®, SC, FC and FDD| styles

for 125, 140 and large fiber

sizes = Mating couplings and PC

materials « Technical support « Advanced

composite materials * Cable assemblies for

all industry standard systems

¥

{

receptacles « Termination tooling * Training

&

& & - »
an existing system or super cell, although
upgrades may not permit optimum node
or amplifier placement.

The upper limit of the mini cell's size
was selected to provide for 100 percent
penetration of the bi-directional services
cited in the discussion of standard cells:
625 potential users (rounded up to 650),
or approximately one-fourth of a standard
cell.

Video on demand (VOD) channel
capacity determines the lower limit of the
mini cell's size. For the 1-GHz spectrum
shown in Figure 7, the first 500 MHz will
carry VSB-AM signals, while the upper
450 MHz band may carry unmodulated
digital traffic.5

Assuming that the 600 MHz to 1,000
MHz band (66 NTSC channels) carries
VOD signals compressed at a 4:1 ratio,
264 separate selections are available at
any one time. A 50 percent penetration of
VOD subscribers means 528 homes
passed; this figure is rounded down to
500 homes.

There is little field or design experience
for cells of this size, so forecasting levels
of performance is difficult. The perfor-
mance specifications shown in Table 4 are
based on the expected performance for
the spectrum use illustrated in Figure 7

To meet the expected performance,

; .§== ETHODE ELECTRONICS, INC. Fiber Optic Products Division

- 7444 W, Wilson Avenue « Chicago, IL 60656 « 708/867-9600 » 800/323-6858 » Fax 708/867-9130
®is a rgolstered trademark of AT&Y, ESCON® is a registered trademark of IBM

Circle Reader Service No. 38

58

& P -~ A A

¢ 'lgiiBLE 4

Expected performance in the mini cell
50 to 1000 MHz
5to 30 MHz
50to 51 dB
-55t0 -59 dB
-50 to -53 dB

Forward pass band

Return pass band
Carrier-to-noise ratio (CNR)
Composite triple beat (CTB)
Cross modulation (XMOD)

split band optical transmission may be
necessary. For example, one transmitter
may carry the lower 40 VSB-AM channels,
another the upper 40, while a third may
carry all the modulated digital signals. The
transmitters could use either the 1310 nm
window, the 1550 nm window or, with
wavelength division multiplexing (WDM),
both windows can be used on a single
fiber.

The latter option will reduce the number
of fiber bundles which must be dedicated
to each node site. A more sophisticated
version of WDM, known as “coherent”
transmission, has the potential lo use
some of the tremendous bandwidth of
optical fiber

Coherent transmission will combine the
output of a number of optical transmitters
whose wavelengths differ slightly and feed
the combined signal over the optical net-
work to the receiver. The receiver will use a
tunable laser to recover the signal in much
the same fashion as a heterodyned radio
receiver works on conventional radio sig-
nal.

Each optical source can be considered
to be an optical channel, capable of car-
rying a few hundred megahertz of band-
width. Thus, by placing a number of opti-
cal channels in the 1310 nm and 1550 nm
windows. a transmission network with a
bandwidth of tens of gigahertz is possible.

The micro cell

The micro cell shown in Figure 8 is
about one-fourth the size of a mini cell
Although cells this small are expensive to
build, many field trials have been con-
ducted at this level to determine the opti-
mum configurations of fiber and actives.
Signals may be a combination of analog
and digital transmission.

In an urban area, micro cells include no
actives past the node; rural areas may
require one or two line extenders or net-
work amplifiers to cover the projected 100
to 150 homes passed. With very few
amplifiers in the RF plant and a standby
LPS at the node, the entire cell is virtually
immune to power outages.

The term “fiber to the bridger” (FTB)
corresponds approximately to the micro
cell. This is a network similar to FTF, with

CED: CoOMMUNICATIONS ENGINEERING & DeEsIGN NovemBer 1993
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the distribution plant fed by bridger. The
equivalent terms “fiber to the node (FTN)”
and “fiber to the last amplifier (FTLA)" also
apply to this cell size.

A cell with this size and channel capac-
ity is capable of delivering a wide variety
of services encompassing emerging tech-
nologies and services traditionally associ-
ated with telephony or CATV.

Telephony services might include plain
old telephone service (POTS), broadband
integrated services digital network
(BISDN), packet switching and alarm/load
control.

CATV services might include video
delivery (including IPPV and VOD),
FM/digital audio, emergency broadcast-
ing and one-way data services. New tech-
nologies may provide picture phones,
video conferences, facsimiie services,
electronic publishing, and interactive ser-
vices such as home shopping, games
and computer links.

Each subscriber should see broadcast-
quality signals, with excellent noise and
distortion characteristics, because there
will be few active devices between the
headend (or hub) and the home terminal
unit. Tabte 5 indicates values that are pos-
sible with current technology

Meeting these requirements for a large
number of small cells without excessively

4 & 4

<TABLE 5

Expected performance in the micro cell
Forward pass band 50 to 1000 MHz

Return pass band 5 to 30 MHz
(Spectrum use may be realigned to meet future needs.)

Carrier-to-noise ratio (CNR) 50 to 52 dB
Composite triple beat (CTB) -55 to -59 dB

large bundies of fiber optic cable will
require some form of WDM. Coherent opti-
cal transmission holds great promise for a
cost-effective optical system in this type of
network.

The pico cell

A system divided into pico cells, with
fewer than 50 homes per cell, is the long-
term goal of CATV and telephone compa-
nies. Building a pico cell plant requires
state-of-the-art technology, making it quite
expensive today, especially if existing
copper drops must be replaced with
glass. There are no set standards for con-
struction, architecture, electronics, signal-
ing protocol and so forth. However, tele-
phone companies, sometimes in
cooperation with CATV companies, are
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conducting limited field tri-
als.

The pico cell has been
described as fiber to the
home (FTTH), fiber to the
curb (FTTC) and fiber to the
tap (FTT). The latter is pri-
marily a CATV term; the
other terms are used in the
telephone industry as well.
The terms are similar in
nature, differing primarily in
the location of equipment
and the number of sub-
scribers served. New technologies should
define these terms more precisely in the
future.

For an FTTH system, light signals are
fed to an optical interface unit at the home
to serve a single user. However, the

(%’BLE 6

Expected performance in the pico cell
Forward pass band 50 to 1000 MHz
Return pass band 5 to 30 MHz

(Spectrum use may be realigned to meet future needs.)
Carrier-to-noise ratio (CNR' 49 to 53 dB
Composite triple beat (CTB) -61 to -63 dB

14

Forward pass band
Return pass band

Cross modulation ' XMOD)

@&BLE 7

acronym may be used to indicate an inter-
face to a multiple dwelling unit (MDU),
which requires service to more than one
subscriber.

In FTTC, the optical interface may be
located at the curb, or in the case of
MDUs or businesses, near a building. The
interface may feed from four to 50 sub-
scribers, depending on system density.

FTT is similar in concept: the optical inter-
face is at the tap and will serve about the
same number of subscribers. For most pur-
poses, the terms are equivalent. Expected
pico cell performance is listed in Table 6.

Ideally, the pico cell will be able to sup-
port integrated services. Network switching
will be transparent to the end user, regard-
less of whether there is a single network

Cablematic Outstrips

The Competition

Cablematic Division
Ripley Company

46 Nooks Hill Road
Cromwell, CT 06416
Tel 203-635-2200

Fax 203-635-3631

The fast, easy way to strip & core cables is with
Cablematic cable preparation tools. Safe, accurate
and durable from start to finish. Look to the leader

in design, quality and service.

CALL NOW 1-800-528-8665

NEW Full-line Catalog

for a

The Cable Tool Innovators
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How the cells compare
Super Standard Mini Micro Pico
cell celi celi ceii ceil
54 to 550 54 to 700 54101000 541to 1000 54to 1000 MHz
510 30 5to 30 51030 51030 51030 MHz
Carrier-to-noise ratio (CNR) 451t 47 48 to 50 50t0 51 S0 to 52 49-53 aB
Composite triple beat (CTB) -51to -53 -53 to -55 -55t0-59 -60to-62  -61t0-63 aB
-52to -53 <-53 ? ? ? aB

operator or multiple network operators.
Some of the signal will probably be routed
to all subscribers in a cell, while some will
be switched to individual subscribers.

The cellular approach to defining broad-
band communications systems avoids the
confusion that resuits from the alphabet
soup of confusing terms used to define
specified fiber architectures. Instead of
focusing on these architectures, the cellu-
lar approach focuses on what the architec-
tures need to accomplish: offering an
appropriate level of service and quality to
a certain number of subscribers. Using the
cellular approach makes planning easy,
because it begins with the end, not the
means, in mind. The cellular approach is
flexible, too, anticipating the subdivision of
cells that occurs as systems evolve and
new technologies emerge.

The natural progression seems to be a
steady move toward smaller cells, or ser-
vice areas fed by a single fiber node
linked to a central distribution point. As
cell size decreases, performance and the
number of services that can be offered
increases. Table 7 and Figure 10 com-
pare the performance of the five cells dis-
cussed in this article.
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Today the revolution in broadcasting is digital compression, 3
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The issue:
[nterconnects

During the Atlantic Cable Show last month, an
enlightening panel session focused on intercon-
nects both within a cable system and between
neighboring cable systems. Interconnects will
likely become an important issue if cable opera-
tors want to be the conduit through which data
and voice services flow across the country. But
are cable operators ready to approach business
opportunities cooperatively?

The questions:

1. Does your system geographically cover more
than one community?

d d d

Yes No Don't know

2. Does your system have multiple headends serv-

ing the local franchise area?

d d d

Yes No Don't know

3. Does your system use microwave to deliver
television signals throughout a wide area?

d d d

Yes No Don't know

4. Has your system considered interconnecting

adjacent cable plants with fiber optics (or already

completed an interconnect project)?

d d d

Yes No Don't know

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

d d d

Yes No Don't know

6. Has your system considered interconnecting
with neighboring system(s) owned by another
MSO?

d d d

Yes No Don't know

7. Is your system already interconnected with a
neighboring MSO?

d d d

Yes No Don't know

4

8. Do you think your neighboring MSO would wel-

9

L 4
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come the opportunity to interconnect with your
system?

d d d

Yes No Don't know

9. Do you think it's important to interconnect with a

neighboring MSO for business reasons (data
transfer or advertising interconnect)? In other

words, would an interconnect bring you more rev-

enue?
| | |
Yes No Don't know

10. Why or why not?

11. In your opinion, how important will intercon-
nects be in the future?

d d d

Important Not important Don't know

12. Do you think cable operators can overcome
individual approaches (i.e. signal security) and
interconnect their systems effectively?

d d d

Yes No Don't know

13. Do you think the technology exists to effec-
tively integrate two neighboring cable systems?

d d d

Yes No Don't know

Your comments:

THE PREMIER MAGAZINE OF BROADBAND TECHNOLOGY NOVEMBER 1993

FAX @

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.

We will tally the results
and print it in a future
issue. Your suggestions
for future questions are
always welcome.

We also want some writ-
ten comments from you
on this subject. Names
won't be published if you
request your name to be
withheld, but please fill
out the name and job
information to ensure that
only one response per
person is tabulated.

Your name and title

System name:
Your MSO:
Location:

Your job function:
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RESULTS

Despite the industry’s
past reticence to embrace
national and global stan-
dards, most survey
respondents believe inter-
face standards wil be a
key to becoming national
transporters of video, data
and voice communica-
tions. While there appears
to be widespread support
for standards (and
although many believe
organizations like the
Society of Cable
Television Engieers
should be more active in
standard-setting), several
who responded said the
best standards are de
facto standards. The
attraction to de facto stan-
dards relates to timing
(the development and
acceptance of global -
standards often takes
years and in a fast-mov-
ing industry like telecom-
munications, no one
wants to wait that long)
and the ability of an indus-
try to reach consensus
while allowing manufac-
turers more flexibility.

Respondents unani-
mously said standards
are helpful to industry and
manufacturers alike. A big
majority said standards
will be important in the
coming digital, interactive
world of multimedia deliv-
ery and a similar number
said the cable industry
should be open to devel-
oping standards in con-
junction with computer
and telephone compa-
nies.

68
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The issue:
Mandards

As the cable industry looks to increase revenue
through new services, it is being drawn further into
a convergence with the computer and telephone
industries. While the cable industry has typically
eschewed standards, can it continue to do that
and be a major national communications player?

The results:

1. In general, do you think standards are helpful to
industries?

100 0 0

Yes No Don't know

2. Do you think new standards wouid aid manu-
facturers in developing new products for the cable
industry?

100 0 0

Yes No Don't know

3. Do you favor a standard for the interface
between cable and consumer equipment like TVs
and VCRs?

100 0 0

Yes No Don't know

4. Do you think standards will be necessary to
bring about a two-way interactive and muitimedia
environment over cable systems?

82 18 0

Yes No Don't know

5. Do you think standards are easier to develop in
a digital environment than an analog one?

23 53 23

Yes No Don't know

6. Do you think the cable industry should team
with the computer and telco industries to develop
more standards?

82 6 12

Yes No Don't know

L4 L4 14 L4 N4 14

7. Historically, do you think the cable industry has
been able to thrive because it has avoided stan-
dardization?

18 [ 6

Yes No Don't know

8. Going forward, do you think the industry should
embrace more standards?

94 0 6

Yes No Don't know

9. Do you think cable should embrace the MPEG-
2 video standard?

35 12 53

Yes No Don't know

10. Should the SCTE get more involved in monitor-
ing and developing national and global standards
as they relate to video transmission?

88 6 6

Yes No Don't know

11. Do you think additional standards will result in
better connectivity between operators and with a
national communications infrastructure?

94 0 6

Yes No Don't know

12. Do you think it's important that cable attaches
to a national communications and information
"highway"?

82 0 18

Yes No Don't know

13. Do you think that if cable embraces more stan-
dards it will allow manufacturers to develop less
costly products?

82 6 12

Yes No Don't know
Selected comments:

The cable industry (has) had many de facto stan-
dards which weren't documented in a formal way
but were used with great success.
-Nick Hamilton-Piercy, Rogers Cablesystems,
Toronto, Canada

Cable has the capacity to outdeliver the telcos
with digital information to the consumers,
-Stephen Whitlock, Sammons Comm.,
Petersburg, Va.

CED: COMMUNICATIONS ENGINEERING & DESIGN NovEMBER 1993
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4 OsHA/Safety SCTE Semi-
nar. Training seminar for sys-
tem managers and safety
coordinators on maintaining
records and developing safety
training programs. Location:
Savannah, Ga. Call SCTE
Headquarters, (215)363-6888.

4 Chesapeake SCTE Chapter
Technical Seminar. “Fiber
Optics.” Location: Arlington,
Va. Call Scott Shelley, (703)
358-2766.

4 Ohio valley SCTE Chapter
Technical Seminar.
OCTA/SCTE meeting. Loca-
tion: Columbus, Ohio. Call Wel-
don Feightner, (513) 941-7000.

8 ATM TecForum. Hosted by
the National Engineering Con-
sortium. Location: Stouffer
Orlando Resort. Call (312)
938-3500.

9'10 Broadband ComForum.
Hosted by the National Engi-
neering Consortium. Location:
Stouffer Oriando Resort. Call
(312) 938-3500.

9 Cascade Range SCTE
Chapter Technical Seminar.
Location: Holiday Inn,
Wilsonville, Ore. Call Cynthia
Stokes, (503) 230-2099.

9 Magnolia SCTE Chapter
Technical Seminar. Location:
Ramada Coliseum. Call Steve
Christopher, (601) 824-6010.

9 New England SCTE Chapter
Technical Seminar and Test-
ing. "“BCT/E and Installer Certi-
fication Training,” with Odule
Breau, Greater Media Cable.
Location: Greater Media
Cable, Worcester, Mass. Call
Brian Bedard, (508) 853-1515.

0 New York City SCTE Chap-
ter Technical Seminar.
“Emerging Technologies.” Call
Rich Fevola, (516) 678-7200.

9 Wheat State Chapter Tech-
nical Seminar. Call Lisa Hewitt,
(316) 262-4270, ext. 191,

¢ 4 L 4 2

Conierences

October 31-November 2
Quebec Cable Exposition.
Location: Quebec City
Loews Concorde. Call
(514) 525-1083.

10-12 Cable Television '93,
Tokyo, Japan. Call Ministry
of Posts and Telecommuni-
cations, 011-81-3-3504-
4087.

16-16 Convergence lll: The
Information Superhighway.
The strategic, financial and
technical implementation of
the information superhigh-
way-and cable's role in it.
Hosted by CommPerspec-
tives. Location: Capitol Hill
Hyatt, Washington, D.C.
Call Jayne Conant, (303)
393-7449.

22-26 Jornadas de Televi-
sion por Cable '93/CAPER
‘93, Buenos Aires,
Argentina. Call inforexco
S.A., 011-54-1-383-5399

10 Badger State SCTE Chap-
ter Technical Seminar. “Power
Design and System Reliabil-
ity.” Location: Fon du Lac,
Wisc. Call Brian Revak, (608)
372-2999.

10 Heart of America SCTE
Chapter Technical Seminar.
Location: Kansas City, Mo.
Call Don Gall, (816) 358-5360.

10 mid-South SCTE Chapter

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

¢ L 4

Technical Seminar. Call Bob
Allen, (901) 365-1770, ext.
4110.

10 Palmetto SCTE Chapter
Technical Seminar. Vendor
show and hands-on training.
Location: Columbia, S.C. Call
John Frierson, (803) 777-5846.

10 South Jersey SCTE Chap-
ter Technical Seminar and
Testing. “CATV Olympics.”
BCT/E and installer exams to
be administered in all cate-
gories at both levels. Location:
Ramada Inn, Vineland, N.J.
Call Mike Pieson, (609) 967-
3011.

1 1'12 Multimedia ComFo-
rum. Hosted by the National
Engineering Consortium. Loca-
tion: Stouffer Orlando Resort,
Fla. Call (312) 938-3500.

11 SCTE Sateliite Tele-Semi-
nar Program. “Digital Com-
pression—Part 2,” featuring
Bob Luff of Scientific-Atlanta.
Location: Galaxy |, Transpon-
der 14. Call SCTE headquar-
ters, (215) 363-6888.

1 1 Gateway SCTE Chapter
Technical Seminar. Call Chris
Karmer, (314) 949-9223.

11 Penn-Ohio SCTE Chapter
Technical Seminar and Test-
ing. Second annual broadcast-
ers forum. Installer and BCT/E
exams to be administered in all
categories at both levels.
Location: Sheraton Hotel, War-
rendale, Pa. Call Marianne
McClain, (412) 531-5710.

13 Cascade Range SCTE
Chapter Testing Session.
BCT/E exams to be adminis-

KEEP UPTO DATE

WITH CABLE, TV TECHNOLOGY
car800-233-2267

‘ext. 4422 for more informatitn
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WHAT's AHEAD €

tered. Location: Paragon
Cable, Portland, Ore. Call Cyn-
thia Stokes, (503) 230-2099.

13 Upstate New York SCTE
Chapter Testing Session.
BCT/E exams to be adminis-
tered in ali categories at both
levels. Call William Grant,
(716) 827-3880.

1 5'1 9 Fiber optics training.
Hosted by Antec. Location:
Denver, Colo. Call (800)
FIBER-ME.

17 Appalachian Mid-Atlantic
SCTE Chapter Technical Sem-
inar and Testing. BCT/E
exams to be administered in
all categories at both levels.
Location: Holiday Inn, Cham-
bersburg, Pa. Call Richard
Ginter, (814) 672-5393.

17 Bluegrass SCTE Chapter
Technical Seminar. “Safety.”
Location: Elizabethtown, Ky.
Call Alan Reed, (502) 389-
1818.

17 Golden Gate SCTE Chap-
ter Technical Seminar. “Cable-
Labs Outage Reduction” with
Ron Hranac, Coaxial Interna-
tional. Call Mark Harrigan,
(415) 358-6950.

17 Piedmont SCTE Chapter
Technical Seminar and Test-
ing. Vendor Show with techni-
cal sessions. Location: Win-
ston-Salem, N.C. Installer and
BCT/E exams to be adminis-
tered. Call Mark Eagle, (919)
477-3599.
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Tool for Amphenol
connectors

CROMWELL, Conn.-New from the
Cablematic Division of the Ripley Co. is a
round crimp tool which uses intermeshing
jaws to crimp within four progressive seg-
ments. The tool is designed specifically
for Amphenol
brand environ-
mental connec-
tors with crimp
diameters of
.276-inches and
.322-inches.

A tapered
opening progres-
sively forms the
crimp ring to its final diameter. Precision,
hardened jaws are self-bottoming and are
designed to not over-crimp, officials say.

Circle Reader Service No. 51

Optical power meter
BOSTON-New from Fotec Inc. is a $249
($299 with carrying case and connector
adapter) optical power meter, the M715,
aimed at a broad market of installers and
technicians in fiber to the curb, fiber to the
home and cable television applications.
The meter is designed to test singlemode
fiber optic cable plant and networks. “Low
cost test equipment is mandatory,” said
Fctec President Jim Hayes in a press
release. “We've
been working on
lowering costs
while increasing
performance at
the same time.”

Round crimp tool

S .. o The M715
M715 fiber optic measures input
minimeter power in the

range of +10
dBm to -60 dBm with a resolution of .1 dB
and an accuracy of +.2 dB. It is calibrated
at both the 1300 nm and 1550 nm wave-
lengths, and will run over 100 hours on a
standard, 9V alkaline transistor battery.
Circle Reader Service No. 52

Training video
KENT, Wash.-The Light Brigade has
unveiled the latest in its ongoing series of
fiber optic training tapes. This one, titled
“Fiber Optic Applications,” features the
current state of fiber optic technology and
how it is being used. Topics covered in
the tape include SONET, FDDI, ATM,
HDTV, fiber to the curb, metropolitan area
networks, sensing and sensors, smart
house, videoconferencing, virtual reality,
imaging, audio, security, and more.
Actual applications footage and graph-
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Handheld Irequency counter

FORT LAUDERDALE, Fla.-Optoelec-
tronics Inc. has introduced a new high
performance, pocket-sized frequency
counter in its Model M1. The counter
was devised for the test. communica-
tions, two-way, amateur radio and
communications monitoring markets,
company officials say.

ics are used liberally throughout the flm to

provide a visual understanding of emerg-
ing applications in the worla of fiber
optics.
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1-GHz headend combiner
HORSHAM, Pa.-New fram Toner Cable
Equipment is its XHC 12-1G headend
combiner, which offers full bandwidtn
from 5 MHz to 1 GHz and a 12-way com-
biner/splitter. The device is used to com-
bine 12 separate signal sources or to dis-
tribute a phase-lock generator reference
signal.

The unit features 12 half-irch long sil-
ver-plated F-type inputs, one half-inct
long silver-plated F-type output ard a
half-inch silver-plated test point at 20 dB

XHC 12-1G headend combiner

Features include 10 user-selectable
sample measurement periods, rang-
ing from 13 milliseconds to 10 sec-
onds, with corresponding measure-
ment resolution from 10 kHz to 0.1
Hz-so that the M1 is capable of both
high-speed measurements as well as
high resolution, 10 digit measure-

down. Insertion loss on the unit measures
19 dB £ .5 dB; flatness is 1 dB across the
bandwidth; port-to-port isolation from 5
MHz 1o 800 MHz is 10 dB typical. Across
the entire bandwidth (5 MHz to 1000
MHz), port-to-port isolation measures 37
dB typical.
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VIR controller

WEST HOLLYWOOQOD, Calif.-DNF Indus-
tries has introduced its ST100 VTR con-
roller. designed with an integral timecode
display, keypad and jogwheel. Use of the
unit enables the operator to control D1,
D2, D3, Betacam, Mli, 3/4-inch, 1-inch, S-
VHS and HI-8 formats via a serial RS422
connection using only one controller,
company officials say. Functions can also
be customized, if necessary.

Also, the ST100 can be used through a
facility's existing RS422 control router to
contral VTRs at any number of remote
locations. The advantage, company offi-
cials say, is the elimination of the need for
multip'e remote controllers and the asso-
ciated clutter of several pieces of contro!
hardware.

The ST-100 controls up to 15 VTR func-
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Model M1

ments.

At the heart of the M1 is the OE10, a
high-speed ASIC capable of 250 MHz
direct counting. An embedded micro-
controller provides digital filtering,
which reduces the display of random
noise and oscillation without any loss
of sensitivity, company officials sub-
mit. A digital auto capture feature
locks the counter display n the first
reading to pass the filter, and an
arm/store button sends captured data
into a three-register stack that can
later be recalled by the user.

Also included is anasynchronous
serial data port, so that TTL data can
be shifted to RS-232C using an
optional accessory (the Model CX-12
interface). With the interface, which
includes data logging software, users
can link with any personal computer
to log and time-stamp frequency data.

The M1 is priced at $229 and
comes with NiCad batteries, a wall-
plug power supply and charger, and
an owner's manual.

Circle Reader Service No. 50
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Safety analyzer
VIBORG, S.D.-New from Bapco (an affili-
ate of Sencore) is its SA115 safety ana-
lyzer, designed to test both power and
products to NED, NFPA, ANSI, AAMI, CSA
and UL specifications. The tests are auto-
matically sequenced along three cate-
gories:
4 receptacle testing
4 grounding capability testing
4 AC leakage testing (to 10 microamps)
A "hot chassis” test checks a product
before the power is turned on, to prevent
a shock hazard to the repairperson, the
test equipment or to the product being
tested.
, The unit
| includes a four-
digit LCD, the
readouts of
which can be
printed on
adhesive-
backed certifi-
cation tape by
pushing a but-

Safety analyzer
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ton. Further, a preprogrammed and built-
in RS232 port interface enables further
print capabilities.

The unit is priced at $1,295; the PR116
printer at $395 and the CC119 carrying
case at $125.

Circle Reader Service No. 56

Drop ampliiiers

LAKEVIEW TERRACE, Calif.-Pico Prod-
ucts Inc. has announced a new line of low
noise drop amps (the LNDA-10 and
LNDA-20), available in either 10 dB or 20
dB gain. The broadband amps are
designed to provide continuous amplifica-
tion from 50 MHz to 1000 MHz and
beyond, company officials say.

Low noise and high output capability
make the amplifiers ideal for improving
the signal levei and quality of long cable
drops, Pico officials say. Surface-mounted
circuitry packaged in a sealed trap enclo-

_ — sure with -130
dB of RF
shielding and
protection
from environ-
mental ele-
ments also
assists in
long-term per-
formance. Over the entire 1 GHz of band-
width, the amplifiers offer a flatness speci-
fication of + .5 dB and a noise
specification of 4 dB.

Both version of the amplifier contain and
internal DC block, which allows direct con-
nection ton antenna or CATV drop tap port.
Also included is a power inserter to provide
in-line voltage to a remotely-located ampli-
fier, while allowing only the RF signals to
pass to the subscriber's television.

Circle Reader Service No. 57
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Low noise drop amps

Portable locator

New from Rycom is its 8870 portable loca-
tor, which company officials say is capa-
ble of fong or short range, inductive or
conductive and active or passive locating.
The unit provides these features within a
low-cost and lightweight instrument.

Users of the 8870 locator can choose
from muttiple frequencies to optimize the
performance for specific locating situa-
tions.

A HI power setting on the transmitter
allows AF or RF signals to transmit simul-
taneously, which in turn allows the user to
switch between signals without have to
return to the transmitter to select a new
frequency.

The unit also features current amount
reading, 60 Hz passive power, peak and
null antenna, LCD display and 45-degree
depth measurement.

Circle Reader Service No. 58
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International satellite
receiver

LOS ANGELES--New from Standard Com-
munications is its Intercontinental satellite
receiver, designed for use in broadcast,
special network and CATV systems. The
receiver features a fully synthesized PLL
tuning circuit with digitally locked, contin-
uous tuning AFC and microprocessor
control. A C/Ku-band 950 MHz to 2020
MHz RF input can be dual converted to a
commercial, industry standard 70 MHz IF;
because of that, the receiver can be used
for rebroadcast in any area of the world
from almost any satellite format, Standard
officials say.

With the new satellite, users can select
a microprocessor-controlled 24-channel
frequency plan, or dial the desired satel-
lite frequency directly. The microproces-
sor will automatically track down all the
known LNBs without conversion charts.

Also, the receiver's digital AFC utilizes a
new frequency counter circuit for signal
tracking control, which Standard officials
say outperforms older designs in low
threshold, severe interference, or half
transponder situations and band-edge
SCPC systems.

The device can be ordered without
audio to minimize cost in dedicated
scrambling systems. Other options on the
Intercontinental receiver include a PLL fre-
quency agile mono audio demodulator
with three adjustable IF tuners, a PLL fre-
quency agile dual channel stereo demod-
ulator with five adjustable IF filters, a front
panel adjustable, multiple SAW-filtered
module with six, 70 MHz IF bandpass fil-
ters and a wideband RF tuner module for
use in ASTRA or other 950 MHz to 2050
MHz systems.

Circle Reader Service No. 59
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Bench-top coax stripper
LIVERPOOL, N.Y.-New from Coastel
Cable Tools Inc. is an A/C powered bench
top coaxial cable stripper, the CTEL 1066,
designed to produce high-quality and
repeatable strips in volume applications.

The unit is opereated by a foot pedal
linked to a selectable timer switch, and
has built-in safety features which include
an automatic brake stop. Each cutter
head is manufactured to the cutting
dimensions specified by connector and
cable type: the heads take 10 second to
install, Coaste! officials say.

The unit has a maximum overall strip
lengh of two inches, and a maximum strip
diameter of .425 inches. Minimum strip
diameter is .070 inches. The CTEL 1066
weighs 26 pounds and is priced at
$2,200.

Circle Reader Service No. 60

[



€ WESTERN SHOW PREVIEW

Plan early iﬂl‘

Schedule of
technical events

this year's

western Show

Wednesday, December 1

8:30-5:30 p.m. Registration open, Ana-
heim Convention Center

10-11:00 a.m. Opening general session:
“Programming as Usual: NOT!" moder-
ated by Paul Kagan, Paul Kagan Associ-
ates Inc. Panelists: Trip Hawkins, 3D0;
John Malone, TCI; Rupert Murdoch, Fox;
Ted Turner, Turner Enterprises

11:30-1 p.m. Exclusive exhibit hours
11:30-5:30 p.m. Exhibits open

1-2:15 “FCC/Washington Update” moder-
ated by William Riker, Society of Cable
Television Engineers. Panelists: Wendell
Bailey, National Cable Television Associa-
tion; Tom Mock, Electronic Industries
Association; Ron Parver, Federal Commu-
nications Commission; John Wong, Fed-
eral Communications Commission

2:30-3:45 p.m. "Platforms for Profit: An
Update on CAPs and Alternate Access”
Moderated by David Woodrow, Cox
Cable.

“Proof of Performance: A Report Card,
One Year Later" moderated by Steve
Allen, Jones Intercable. Panelists:
Saconna Blair, Jones Intercable; Jonathon
Kramer, Communications Support Corp.;
John Wong, Federal Communications
Commission

4-5:30 Exclusive exhibit hours

Thursday, December 2

8:30--5 Registration open

8:30-10 a.m. Opening general session:
“Technology-Television as Usual: NOT!"
moderated by Judy Wodruff, CNN.

10-5:30 p.m. Exhibits open
12

10:15-11:30 a.m. “Multimedia/Interactive
Services and Applications” moderated by
Doug Semon, Viacom Cablevision. Pan-
elists: Peter Miller, Viacom International,
Rick Tompane, Prodigy Services Co.;
Dave Waks, Prodigy Services Co.

“Making Compression Pay: Adventures in
the 500 Channel Universe,” moderated by
Michael Schwartz, CablelLabs

Noon-1:30 p.m. Luncheon

1:45-3:00 p.m. “A Small System Opera-
tor's Guide to the Future” moderated by
David Kinley, Sun Country Cable

“Intelligent Convertors vs. Intelligent Net-
works” moderated by David Bourne, Pio-
neer New Media Technologies. Panelists:
Leo Hoarty, ICTV; Jeff Huppertz, Scien-
tific-Atlanta; Richard Annibaldi, Pioneer
New Media Technologies

3:15-4:30 p.m. “How to Digitize: An Oper-
ator's Handbook.” Moderator TBA.

“Fiber Architectures in an Interactive
World" moderated by Al Kuolas, Continen-
tal Cablevision. Panelists: Andy Paff, Opti-
cal Networks International; Carl McGrath,
AT&T; Stephen Felming, Northern Tele-
com

4:30-5:30 Exclusive Exhibit hour

Friday, December 3

8-2:00 p.m. Registration open

9-11:00 a.m. BCT/E and Installer Certifi-
cation Testing

9-10:15 “Not Business as Usual: Cable in
a Multimedia Environment” moderated by
David Fellows, Continental Cablevision

10-2:00 p.m. Exhibits open

é L4

CableLabs, (CTA to bring
mullimedia to Western

This year's theme for the annual Western
Show-"definitely not business as
usual'"-certainly rings true (particularly
considering the fact that this article is
being written just hours after Bell Atlantic’s
groundbreaking announcement to merge N
with TCI).

Indeed, this year's show will be jammed
with technology-related exhibits, sessions
and discussions including compression,
multimedia and re-regulation.

A case in point is CableLabs announce-
ment to join forces with the California
Cable TV Association to produce an on-
line and working multimedia exhibit to illus-
trate "the building blocks a cable oprator
may use to implement an operable, end-
to-end information network capable of
delivering a variety of educational, enter-
tainment and workplace services to the
home, office or school simultaneously,"
according to a press release relating to
the announcement.

Called "CableNET '93," the 2,700
square-foot multimedia display will com-
bine computer, cable TV and ATM switch- 1
ing technologies as well as working con-
cepts being used in Time Warner's
Orlando, Fla.-based full service network
project and Viacom's similar Castro Valley,

Calif. effort.

"Cablel.abs and CCTA will use
CableNET ‘93 to exhibit network elements
needed to build a prototype infrastructure
that can be easily adapted as new tech-
nologies emerge,"” says Spencer Kaitz, )
CCTA president, in a press release. 5

CabIeNET ‘93 participants |
Participants in the multimedia display |
include Antec, C-Cube Comstream, the
Consortium for School Networking, Digital
Equipment Corp., DSC-Optlink, EDS,
Grass Valley, General Instrument Corp.,
IBM, Jones Intercable/Mind Extension Uni-
versity, Multivision Cable TV, NEC Amer- :
ica, Northern Telecom, Scientific-Atlanta, .
Sun Microsystems Inc., SynOptics, Tele-
port Communications Group, Tellabs,

L4 o 4

3D0O, TRW, Unisys and Zenith Electronics. N
In keeping with the show's theme, it's
notable that many of those participants are }

not traditional cable TV vendors.

“The overwhelming success of our
efforts to bring this industry cross-section )
together demonstrates the high level of
interest these companies have in partici- ’
pating with cable delivery of interactive, )
multimedia and high-bandwidth services )
to the home," said Dr. Richard Green,
president and CEO of Cablel.abs.
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WITH FSMS FROM ATS, YOU'LL PROFIT FROM
A COMPLETE, AUTOMATED, END-TO-END
WORK FORCE MANAGEMENT SYSTEM.

The Field Service Management System (FSMS) from ATS and SecaGraphics is designed to revolutionize the
way you manage your Installation and Repair (1&R) operations. At the same time, it protects your investments
in your existing billing, dispatch and communications processes. As the only system in place today that com-
bines Global Positioning, Computer-Aided Dispatching, Geographic Information and Mobile Data Terminals,
FSMS provides you with one cost-effective and time-saving business solution. Most importantly, it enables your
cable company to respond more rapidly to customer requests and increase customer satisfaction. So let FSMS

manage your 1& R operations, and chances are, you'll be managing a better bottom line. '

s
For a free video demonstrating how FSMS can help your | Tetecommuntentions

bottom line, call ATS at 1-800-36-CABLE. =
ATS is a division of Bull HN Information Systems Inc. ©1993

Circle Reader Service No. 45
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Advanced Telecomm. Solutions ................ 1100
Alpha Technologies .............ccccoeoiiiiniinennn. 701
AM CommunicationS.........ccc.ocooveiiiiiieciee 30
American Lightwave Systems Inc 1334
Antec 512
ANTEC Communication Services 412
ANTEC Network Systems 412
Antenna Technology ..o, 707
Arcom Labs ..o 523
Arnco Corporation ............... 1452
Aspect Telecommunications ...................... 1901
ATRT oo 1800, 1808
Augat Communications Division................ 1116
Belden. Inc . .12
Blonder TONQUe ..o, 610
BUACO ..o 1
C-COR Electronics Inc 444
Cabelcon Connectors.........cccoceeeeeeeeeicenee. 124
Cable AMLInC. .............. .

Cable Innovations. INC. ...........ccoeveeeeieiene. 1616
Cable Link, INC. ... 608
Cable Security ..o 600
Cable Services Group 1117
Cable TV Supply CO...ooooveiiiiie e 3
CableData 538
Cadix International InC.................ooo. 32
CALANING. .ot 128

L 4 L4 L4 L4 L 4
Channell Commercial Corp. .............cc........ 1278
Channeimatic, InC...................

Coast CATV Supply

Comm/Scope, Inc

Compression Labs, INC...................cco. 1913
ComSonics, Inc. 1347
Contec International..............cc.ccooeveiiiiein,

DH Satellite ...
Digital Equipment Corp. .........
Display Systems International......................

DX Communicatios. Inc

Eagle Comtronics, INC. ... 505
EDS 1312
Electroline Eguipment Inc 1085
EON Corporation ... 20
EXECUTONE Information Systems ............. 1466
First Pacific Networks 8
FM Systems, INC. ......cooooviieiiici 553
GC Technologies. Inc 1600
GE American Communications Inc............. 1269
General Cable Company ..........cc.ccccoeoon. 571
Gilbert Engineering.............cccocoeiiiii 400
Great Lakes Data Systems Inc. ... 1318
Group W Satellite Comm..............cc.coooeeii. 360
Harmonic Lightwaves, InC. ..............c......... 1429
Hewiett-Packard Co 1378
Hughes Aircraft Co. ..., 1341

Muiti
media

Multi
media
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Hughes Communications, Inc. .................... 528
IBM Corporation........................ 1702
ICTVING. (oo ..1702
Information Sys. Development...................... 120
IPITEK Lo 4
Jerrold/General Instrument 300
Leaming Industries ... 555
Lectro Products, INC. ... 260
Lemco Tool Corp. ...... ...1514
LSILogiC COMP. .ot 1628
Macrovision COorp...........occooiiiiiiiii 154
Main Line Equipment, InC. ... 146
Midwest CATV ..o 1925
Mind Extension Institute ....1457
MURIINK .o 1112
NACOM. ..ot 606
New Century Communications ................... 1702
Ortel Corporation 1460
Panasonic Broadcast & TV Syst 138
Philips Broadband Networks InC. ................ 200

Pico Products, INC.........cccoooiiiii
Pioneer Comm. of America, Inc. ...
Plex Communications Group iInc. .
Power & Telephone Supply Co

Power Guard ..o

Production Products CO.........c.ccooveiiiiiie

Qualcomm INC. ..o 31
Quabhty RF Services. Inc 512
Raychem.........oooii 512
Ripley Company ........c..cocooeiiioiieiieiiee 162
Riser-Bond iNstruments.....................coo. 10
Sachs......ccoooveeieceee ....1423
Sadelco, INC. ..o 1506
Scientific-Atlanta 342
Siecor Corporation ..ot 150
Signal Vision, Inc. ......... 1072
Simon West Coast, InC............... ....1209
Society of Cable TV Engineers ..................... 604
Standard Communications Corp. ................... 24
Starmnet. ... .....270
Sumitomo Electric Fiber Optics ... ....1384
Superior Electronics Group Inc..... ...1185
Synchronous Communications Inc............. 1314
Tektronix, INC. ..o 13
Telecorp Systems, Inc. .

Telecrafter Products ...

Teledirect International, Inc. .......... [T 706
Teleport Communications Group................ 1816

Texscan Corporation

limes Fiber Communications Inc 618
Toner Cable Computer Systems............... 1079
Toner Cable Equipment, Inc....................... 1079
Tritogy Communications 1379
Triple Crown Electrons Inc 1062
TV/Com International ....................ccccoeeeen... 250
TVCINC. oo 408
Underground Service Alert......................... 1448
United Video Satellite Group....................... 1369
L S o) 1470
US EIECIIONICS ...ooveeiieeeeecee e 1171
Viewsonics, INC. ... 612
Vikimatic Sales, InC............cccoiii 1626
VTR Service CO. ....oooovveiiieiecice e 166
Wavetek 614
Westec Communications. Inc 158
Western CATV Distributor, InC. ..................... 517
Zenith Etectronics Corp 556
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The following technical companies will be
exhibiting at the 1993 Western Show,
Anaheim:

Advanced Telecomm. Solutions......... 1100
Alpha Technologies..........cccoccoeiii, 701
AM Communications .............cccccoeveei.. 30
:;igi\ | ) AF'!L_',
AMERICAN LIGHTWAVE

SYSTEMS, INC.

American Lightwave

Systems inc. ......ccceeereennnes Booth 1334
203/630-5792
Complete network solutions from master
headend to subscribers. Our solutions
include: homeworx VSB/AM/QAM trans-
mission system; DV6000 digital transport
system; LiteAMp VSB/AM/QAM transport
system; soneplex digital DS1-DS3 trans-
port system; CityCell PCN, microcell
transport system; fiber management sys-
tems, and more.

ANTEC

ANTEC.......ccconirrniinrirnnrrarnnnns Booth 512
ANTEC Network Systems....... Booth 412
ANTEC Communication

Services .....c.cviienininsiisniennn. Booth 412
Phone. .......cccovvreeiiinnerceneans 708/439-4444
ANTEC, a technology integration com-
pany, will feature the Cable Integrated
Services Network (CISN)-its vision for
emerging cable networks. ANTEC will pre-
sent network architectures including the
Cable Loop Carrier (CLC 500), which inte-
grates cable and telephone networks.
And, innovative products systems includ-
ing the Integrated Drop System (IDS), uti-
lizing products by Raychem, and the
Underground Plant System (UPS) will also
be shown. Interactive services delivered
over a SONET network, such as Distance
Learning and Medical Consultations, will
be demonstrated by ABL. In its booth,
ANTEC will also showcase popular indus-
try products including MONARCH
Permalash and Strand, the Regal RR-92
converter, the Digicipher, and network
powering products from Power Guard and
Alpha Technologies.

Antenna Technology.................. Booth 707
Arcom Labs..........c.oceeiii Booth 523
Arnco Corporation.................... Booth 1452
AT&T oo Booth 1800, 1808

Augat Communications
DIVISION......oviiieieiic Booth 1116

............. Booth 12
800/235-3362
Belden is a quality provider of coaxial
drop cable and fiber optic trunk cable
including Duobond Plus™ drop cable and
loose tube fiber optic cable in armored
and all dielectric versions from 4 to 240
fibers. Belden also offers headend cables,
plenum rated products, and a variety of
cables for networking applications.

Blonder Tongue ......................... Booth 610
BUdCO. ... Booth 1
®
[
ELECTRONICS INC
C-COR Electronics Inc............ Booth 444
PhOone .....ueeeevervrveerevaneens 814/231-4438

C-COR's display includes the new series
of 750 MHz FLEXNET amplifiers for
increased channel and service capability
from basic to multimedia; digital and AM
fiber optics; Cable Network Manager,
modems; passives and power supplies.

Cabelcon Connectors................ Booth 124
Cable AMLINC. ..o Booth 1612
Cable Innovations, Inc. ............ Booth 1616
Cable Link, InC. ..., Booth 608
Cable Security.........c.coooein, Booth 600

ABLE
SERVICES
GROUP

Cable Services Group........... Booth 1117
PhONE ....coocrreeecerecerneennnens 402/222-5365
Stop by FDC Cable Services Group's
booth #1117 for a demonstration in the lat-
est in subscriber management systems.
We've made CCS even more user-friendly
with an easy-to-use GUI front-end. Plus,
CSG's relational database VIP will help
you turn data into information.

cabje
ata

CableData............cccceeeuiererncnnn. Booth 538
Phone .....ovvvenvnscenrennennns 916/636-5800
CableData will feature its two market lead-
ing products, DDP/SQL, its powerful rela-
tional database subscriber management
software for the North American market,
and its international product, Inteleca-
ble™, the world's first and only integrated
telephony and cable transaction manage-
ment system. CableData is the largest
supplier of cable subscriber management
information and telephony systems in the
world, serving more than 33 million sub-
scribers worldwide.

Cadix International Inc. ................ Booth 32
CALANINC. ..o, Booth 128

Channeli Commercial Corp......Booth 1278

Channelmatic, Inc................... Booth 1163

Coast CATV Supply ...ocoovenennn, Booth 170
CommScope

@ General

Instrument

CommScope/

General Instrument ................. Booth 438

Phone......ccccoevnvemiinninnnans (704) 323-4889

Comm/Scope is a General Instrument
company that offers a complete line of
high quality coaxial and fiber optic cables
including patented Quantum Reach® and
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Parameter IlI® trunk and distribution
cables and Optical Reach® fiber optic
cables, as well as hundreds of versions of
drop cables for all applications including
headend cables, all with 1 GHz band-
width.

Compression Labs, Inc. (CLI)..Booth 1913

ComSonics. nc.

ComSonics, Inc. ...cccceeeeeuennnnns Booth 1347
PhONE ......coocireercereercenennns 800/336-9681
Introducing NEW line of fiber optic test
equipment products. Manufacturer of
Window™il and WindowLite PLUS™ sig-
nal level meters; Sniffer® and SnifferLite™
leakage detector units; coaxial relays;
surge protectors. Visit our booth to see
SnifferLite™, PrintLite™ and DeltaLite™
modules for the WindowLite PLUS™.
CATV repair facility; on-site technical
training provided.

Contec International................... Booth 264
DH Satellite ..................coooee Booth 1446
Digital Equipment Corp............ Booth 1526

Display Systems Internationat....Booth 704

ANTENNA

DX Communications, Inc........ Booth 375
Phone ......cceeeeieeeeeeceenane 914/347-4040
Manufacturer of commercial headend
equipment for the CATV, SMATV, private
network and broadcast industries. Prod-
ucts include: integrated receiver
descramblers, satellite receivers, agile
modulators, combiners, LNBs and acces-
sories.

Eagle Comtronics, InC................ Booth 505

EDS

Booth 1312
PhONE ..corereececreceeceesenns (214) 605-6181
"EDS introduces unparalleled flexibility in

L 4 s 4

a Customer Information Management Sys-
tem.” Cable customers don't ask for much.
Just more choices and better service. The
INFOplus system from EDS can help you
offer both. If you'd like more information,
please contact us at the 1993 Western
Show booth 1312 or call us at (800) 257-

Electroline Equipment Inc....Booth 1085
PRONE c..oeeceerrcerrcccrnnnnnnns 514/374-6335
Electroline will be featuring its 1-GHz
"Super-Tap" that can be used as a stan-
dard multi-tap or, with a simple change of
faceplate, as an addressable tap. It will
be showing its state-of-the-art 1-GHz
"‘DROPAmp” offering a noise figure of 3dB
while providing 15 dB gain and 23 dBmV
output per-channel for 155 channels. On
exhibit will be its multi-tier security unit
aimed at MDU and resort applications.

EON Corporation...........ccccceoin Booth 20

EXECUTONE Information
Systems.......ooooii Booth 1466

FPN

FIRST PACIFIC NETWORKS

"Conmmumications for the 21st Century”

First Pacific Networks................. Booth 8
| o] ) ) e re T e Ty 800/544-4959
FPN has developed a digital switching
technology that can provide two-way tele-
phone, television, data and energy man-
agement communications for residential
and business deployment. The capability
to efficiently use the bandwidth on a sin-
gle network infrastructure makes FPN's
technology the ideal solution for introduc-
ing new services cost-effectively. We
invite you to stop by our booth to view a
live FPN1000 demonstration of telephony
over a standard CATV system as well as
interactive multimedia.

FM Systems, INC..........ccooeiins Booth 553

L4 * 4

GC Technologies, Inc. .......... Booth 1600
Phone ......ccoviiicicininniininns 404/991-9200
GCT offers a complete line of fiber optic
interconnect products for CATV including
SuperSmooth™ PC singiemode pigtail
and jumper cables, fiber splice and termi-
nation headend cabinets, aeriai and
buried plastic and metal splice closures,
couplers (splitters), attenuators, wave-
length division multiplexers (WDM) and a
complete line of hand-held optical test
equipment.

GE American

Communications Inc. .............. Booth 1269
General Cable Company ........... Booth 571
Gilbert Engineering.................... Booth 400
Great Lakes Data

Systems, INC.......c.cccoviii Booth 1318
Group W Satellite Comm............ Booth 360

Harmonic Lightwaves, Inc. ...... Booth 1429

(7

Hewlett-Packard Co. ............. Booth 1378
| (e 1 e e e 800/452-4844
From troubleshooting to general auto-
mated measurements to high-perfor-
mance analysis. Hewlett-Packard offers a
wide range of cable television products
than meet FCC Proof-of-Performance.

HEWLETT
PACKARD

Hughes Aircraft Co. ................ Booth 1341
Hughes Communications, Inc....Booth 528
IBMCorp......ooooieiiiiii Booth 1702
ICTVINC. oo, Booth 1702
Information Sys. Development...Booth 120

IPITEK Booth 4
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Jerrold
@ General
Instrument

Jerrold/Generald Instrument..Booth 300
Phone .......cccocircvcricrcrcnanns 800/523-6678
Booth highlights the convergence of tech-
nologies into cable television's broadband
platform. Included will be exhibits and
demonstrations highlighting telephony,
interactive television, computer-controlled
converters and digital compression. Also
demonstrated will be state-of-the-art cable
television technologies such as Cableop-
tics® fiber optoelectronics, addressability
and products for the emerging interna-
tional marketplace.

Leaming Industries .................... Booth 555
Lectro Products, InC.................. Booth 260
Lemco Tool Corp. ...oooein. Booth 1514
LSI Logic Corp. .....ccoooovvveninn. Booth 1628
Macrovision Corp...................... Booth 154
Main Line Equipment, Inc. ......... Booth 146
Midwest CATA ... Booth 1925
Mind Extension Institute ........... Booth 1457
Multilink ... Booth 1112
NACOM.......ooiiiii, Booth 606

New Century Communications Booth 1702

Ortel Corporation................... Booth 1460
Phone. ......ccocommmrecrncccinnneenasn. 818/281-3636
Ortel Corporation manufactures fiberoptic
products for CATV systems. Ortel's high
performance DFB lasers and photodiodes
are used by leading CATV manufacturers
in Europe and Asia, and by Jerrold Com-
munications in the United States. Ortel's
TVRO L-Band and C-Band satellite links
are installed worldwide and by MSOs, tel-
cos and PTTs.

Panasonic

Panasonic Broadcast &

TV SySt. ..iriicricrecccccrnrinrecnnsas Booth 138
PhONE ....corireciecreecareaanenenas 201/392-4709
Supplies a full line of professional and
broadcast video equipment for produc-
tion, editing, playback and pay-per-view.
Supplies non-addressable converters.

Philips Broadband
Networks InC. ...l Booth 200

Pico Products, INC...................... Booth 116
Pioneer Comm. of America, Inc. Booth 564

Plex Communications Group Inc........ 1280

"’23 Power € Telephone Supply Company

Power & Telephone

Supply Co. .ot Booth 164
Phone ......cocccrmicccrcircrncrancnn. 800/238-7514
Power & Telephone Supply is an indepen-
dent wholesale distributor of network com-
munications and cable television equip-
ment. We stock and sell the equipment of
over 500 manufacturers, including fiber
optics, electronics, drop material, tools
and test equipment, CATV distribution
and electronics gear, and all associated
tools and hardware.

Power Guard.....................oo...... Booth 600
Production Products Co............. Booth 549
Qualcomm InC...........c.cccoeeeii Booth 31

Quality RF Services, Inc. ...... Booth 1316
Phone ......oocovereccrrccccnceensanne 800/327-9767
Complete line of indoor amplifiers, rack-

mount feedforward headend amplifiers,
quadpower amplifiers, |C hybrids, repair
parts, repair service and amplifier module
upgrades.

Raychem ...l Booth 512
Ripley Co..ooovviiiiiiiie Booth 162
Riser-Bond Instruments .............. Booth 10
Sachs ... Booth 1423
Sadelco, InC. ..o, Booth 1506

Scientific
“Atlanta

Scientific-Atlanta..................... Booth 342
Phone ......cccciccrciecrrrcrrnnnnens 800/722-2009
Scientific-Atlanta, world leader in broad-
band communications systems and cable
TV equipment, will demonstrate multime-
dia interactive applications over its 8600%
home communications terminal with digi-
tal docking station. Also featured will be
Scientific-Atlanta's MPEG-based digital
video compression system, 750 MHz
advanced distribution and fiber electron-
ics, headend equipment and a range of
other products from this full line end-to-
end supplier.

Siecor Corporation..................... Booth 150
Signal Vision, InC...................... Booth 1072
Simon West Coast, Inc............. Booth 1209

Society of Cable TV Engineers...Booth 604

Standard Communications Corp. Booth 24

Starnet.............oo Booth 270
Sumitomo Electric

Fiber Optics ......ocoocvveiiiiii Booth 1384
Superior Electronics

Group InC............ e Booth 1185
Synchronous

Communications InC. ............... Booth 1314
Tektronix, INC...............coooe Booth 13
Telecorp Systems, Inc. ............. Booth 700
Telecrafter Products.................. Booth 136
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Teledirect International, Inc. ...... Booth 706

Teleport Communications
Group ..o Booth 1816

Texscan Corporation................. Booth 224

A 4
II FC Times Fiber Communications, Inc.

Times Fiber
Communications Inc............... Booth 618
Phone .......viiiiciieeeeccenens 203/265-8477

Times Fiber Communications, Inc. coaxial
cable supplier standardized on 1 GHz
bandwidth for trunk, feeder and drop
cables, featuring T10 semi-flex, TX10 low-
loss and T-10 drop cables with lifeTime.
Times Fiber Communications...where
technology meets the bottom line. Stop by
to see us at Booth 618.

Toner Cable Computer
Systems........oooo Booth 1079
Toner Cable Equipment, Inc. ...Booth 1079

Trilogyy

COMMUNICATIONS INC.

Trilogy
Communications, Inc............ Booth 1379
PhoNne .....cccccovieeececenerene 800/874-5649

Manufacturer of exceptlonally high qual-
ity, low loss, MC?2 air dielectric trunk and
feeder cables, ideal for fiber-rich architec-
tures. Also offering a full line of quality
drop cables including UL listed and corro-
sion protected. For broadband communi-
cation applications, Trilogy offers air-
dielectric radiating and 50 ohm cables.

TRIPLE CROWN '(9
ELECTRONICS *

Triple Crown
Electronics, Inc..........c.ccacec.... Booth 1062
Phone ... 416/629-1111

Titan series trunk/bridger amplifiers,
accepting AM fiber transmitters, Minex
Series indoor/outdoor distribution ampli-
fiers, LA Series dual hybrid line extenders
and TDA Series subscriber drop ampli-
fiers. All are available in a wide range of
gains and bandwidths, in all international
powering formats. Channelizer Series
satellite receivers and modulators, as well
as signal processors. Hotel and hospital
pay-per-view systems, with interactive
services, pay TV and video-on-demand.

TV/Com International.................. Booth 250
TVCINC. o Booth 408
Underground Service Alert ...... Booth 1448

United Video Satellite Group....Booth 1369

UNiWAND

UNIVERSAL REMOTES

Universal Electronics, Inc. ...Booth 1470
Phone .....cooriiiiecccinecnenn. 813/531-7301
Founded in November 1986 to develop,
manufacture and market universal remote
controls that would replace the many
remote controls found in today's house-
holds with one unifying remote that is
unique and different and preprogrammed
with the world's largest library of infrared
codes. UEI continues to develop and
manufacture unigue products such as our
new "Cable Box Command Center" that
controls not only the cable box, TV and
VCR; but also lights and appliances
throughout the home.

US Electronics..........coooovrenn Booth 1171
Viewsonics, InC. ... Booth 612
Vikimatic Sales, InC. ................ Booth 1626
VTR Service Co. ... Booth 166

WAVETEK

Wavetek Communications

DiviSion .....ccccccccieecccerecccrecnenn. Booth 614
Phone......coocoiacicceeennns 800/622-5515
Stop by to see our full line of CATV & LAN
test equipment for fiber optic and coaxial
cable use. Products include signal level
and analysis meters, optical signal level
meters, system analyzers, OTDRs, optical
fault locators, system sweep equipment,
frequency agile leakage detection and
bench sweep gear.

_MIESTEE

COMMUNICATIONS, INC.

Westec
Communications, Inc.............. Booth 158
Phone ... 800/666-4441

WESTEC provides microwave engineer-
ing, modification, repair and equipment
sales for point-to-point 12-31 GHz. Equip-
ment on display including spread spec-
trum.

Western CATV Distributor, Inc. ..Booth 517

ENITH

Zenith Electronics
Corporation........ccccccceeecerecnnans Booth 556
Phone .....cccoimiicieccccenecces 708/391-8970
The highlight of the Zenith booth will be its
Multimedia decoder systems—from the
HT2000, available today, to new technolo-
gies which will take y ou into the digital
future. Leam how you can use HT2000
with Z-View real-time two-way technology
to deliver video on demand, and see a
live demonstration of Zenith's rugged 16-
VSB digital transmission technology.
While you're visiting, be sure to see
HomeWorks, a new, inexpensive way to
allow subscribers access to PC networks
through a standard cable jack.
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dB-tronics—
Equipment Sales and Service

Upgrade, modification and repair of
Subscriber, Dist., Headend & Test Equip.

« Sales of Re-manufactured Equipment

« Specialists in SA Addressable
Converter Repair, including Inband

+ Industry Leader in Quality,
Customer Service and Security

+ State-of-the-Art Repair Software
Provides Extensive Tracking & Reporting

CONTACT US FIRST!

+ Free Pickup and Delivery, “True”
Fiat Rate Pricing
Voice (800) 356-2730 - Fax (803) 439-7518
For More information Write To:
dB-tronics Inc., Attn: CED Ad
182 Quinn Road + Wellford, SC 29385

get converted! s

&

& & & é L & & & L
BOUGHT / SOLD / SERVICED
G.I. VideoCipher II - $299 Standard 24 PC - $225
Mag. 5-330 Trunk - $299 SA 330 Trunk - 8199
Jerrold SJ Trunk 301~ $199 Syl/Tex 2000 Trunk - $199
Jerrold SJ Trunk 400~ $299 Jerrold JLE-400 -$ 85

Magnavox S5LE330 -$ 85
SA Slimline 450 Trnk-~ $435
SA 8525 w/Remote -$ 25
Pioneer BC-2002/2 - §1.99
Assorted Taps - $§1.50

AN

X004m Z-

MINIMUM QUANTITIES APPLY-CALL FOR COMPLETE INVENTORY LIST

SFDRVICES, INC. FAX 6308202

WE SERVICE WHAT WE SELL! SINCE /952
ALL TYPES OF EQUIPMENT NEEDED - FAX LIST

Jerrold SJ 450 Trunk- $435

Jerrold CIV Mod - $550
Hamlin CRX -$ 12
Tocom 5503-A -$ 40
C-Cor 450 LE NEW - $175

(215) 6300320
800-WT ARENA

From the
Headend to
the Home
WE BUY
WE SELL
AND WE

REPAIR

614-221-3131
Fax 614-222-0581

EMERGENCY
ALERT SYSTEMS
BY
Idea/onics
69 channels 14 day delivery
compatible with all headends
-AFFORDABLE-

(701) 786-3904

24 AND 88 CHANNEL UNITS
ALSO AVAILABLE

Contact
oo c

TTNTERNAYTIONARL

We Supply Quality
Satellite Equipment...

« 2 Piece Hydroformed Aluminum Antennas
» Seavey 3&4 Beam Multiple Satellite Feeds
« California Amplifier LNA/LNB/LNCs
» Up/Down Converters

{for most frequency applications)

Phone: (800) 382-2723  FAX:(518) 382-8452

| B2

COAST CATV SUPPLY

We Sell: INSTOCK
NEW & REFURBISHED
Amps, LE's, Taps, Splitters,
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list
We Buy: WANTED
ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list
909-272-2360 FAX: 909-272-3032

QUuALITY CATV EQUIPMENT REPAIR
o \ Dissatisfied with your
( @R@‘ present situation
.

Give us a call now!
¢ inc X 800 -466-2776
sNationwide Customer base
 FREE Pickup & Delivery in certain areas
» Real FLAT RATE PRICING on converters
* jerrold Addressable Converter Repair Specialists
» Distribution and Headend Repair
* Used Equipment bought and sold

Now in our 4th year of supplying Quality Repair to
major MSO’s throughout the USA

1600 S. Notanp Ro. STe. #110
INDEPENDENCE MO 64055

Tel: 800-466-2776 Fax: 816-254-5782

Eac = o)
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Equipment Marketplace/Products and Services Directory

DON‘T GAMBLE ON
CONVERTER REPAIR !
HAVE IT REBUILT BY

C

the

ableShoppe

inc
DOESN’T YOUR CABLE SYSTEM DESERVE THE
CABLESHOPPE DIFFERENCE!
CALL NOW! (518) 489-2100
ALBANY,N.Y. AND VISTA CA.

THE CABLESHOPPE THE OTHER GUYS
Mandatory Upgrades YES! Sorry!
(meet or exceed OEM specs)
Free Pick-up and Delivery
2 week Turn Around
Fiat Rate Billing
(most models)
One Year Warranty
(on most models)
Refresh NVM's (SA units)
Refresh Braindeads
(DP5 through DPBB-7)
Rebuild SA 8570,90 and 8600°s
Barcode Adressable Units
Line Equipment Repair YES!
Sells Rebuilt Converters YES!
Buys Your Obsolete Equipment YES!

YES!
YES!
YES!

Sorry!

Well, we'll try.
Yes! Plus parts.
YES! Are you kidding!!
Do what?

What's that?

YES!
YES!

YES!
YES!

Sorry can‘t do ‘em
Maybe.

Can you afford it?
Sometimes. i
It depends.

-}

a,”,‘ M &W 5,%
Industry RocKy MOUNTAIN  Custom Made Jumper Assemblies
Service All Brands Fittings/Cable
I . m Since R \PER CABLES o T e
i PO.BOX 707+ HELENAMTS9604 S hC 00 . BNC ’
CATV REPAIR Our jumpers never leave our plant during construction, insuring inspection of each phase of construction. Qur
- uality control insures you the lowest RF leakage possible. Call for pricing and free sample. (406) 458-6563
800 - 677 - 5255 oty you mple i

TEL p 001-8

£-- INTERNATIONAL INC.

Para Inmediata
Cotizacion Llame Al:

Nuevos = Reacondicionados

= Conversores = Decoders = Conectores
| = Taps = Cable = Traps = Moduladores ‘
| s Herramientas Speciales |

§:1er W74l WE NEED SURPLUS

NEW & USED

Connectors,Taps,

Equipamiento
para CATV

Headend, Linegear, Misc.

TM BROKERS

Phone (208) 683-2797
FAX (208) 683-2374

18-786-4123 ( FAX|

HOMMERCIAL ELECTRONICS, INC.
CNTV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS
Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Ofisets
Free Pick-up Service in Certain Geographic Areas

1,
!
-

800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St., PO Box 484, Gate City, VA 24251

tci= CABLE COPS INC.
_//:/‘_,. * DOOR TO DOOR CABLE TV SALES
4 o AUDITS © INSTALLATIONS  CONSTRUCTION
’ =T [l 51 s 15 YEARS EXPERIENCE
) g 15 TO 30% NON-SUB LIFTS
‘ = o Serving:
! *ATC *TC)
eCablevision Industries *United
eComcast *Prime Cable
| B *Confinental Cablevision  *Century
Storer Cable oTriox
A | b 4 & *Cox Cable *Cencom |
6600 France Avenue South » Suite 660 *Paragon
Minneapolis, Minnesota 55435 |
L (612) 925-0200 - o ]
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LEMCO

Quality Cable & Electronics Inc.

1950 N.W. 44TH Street Pompano Beach, Florida 33064
CaLt For Your CATALOG

%A LITY CONVERTERS
& etecrronics inve. HEADENDS
BLE DROP MATERIAL
800'233'871 3 LiNE EQUIPMENT

THE New / Used
TOOLS All Equipment | Competitive Prices

OF THE Phone: 305°978¢884 23059978
TRADE : DAVfD ’CI;eREEN 8 Cr§l o?[Efl::lxs:.ligfwi?/?ﬁurgvgtgiﬂ

| California == Amplifier | /-,;— ~ =5 !

Vol Local Weather

.S, manufacturer of: C-Bund LNBFs (Pulse. Voltage Switched and

Dual H/V Output). LNBs. Commercial Phase-Locked LNBs. Ku- : “Temp:85 F Humidity 35%
i "y . oy o . o wind tfrom SW @ 5 MPH

[ Band LNBs (Multiple Frequencies). Feedhorns (C. C/Ku. C/Ku/S ). i
Arabsat LNBs and TVRO accessories. Wireless Cable (MMDS) prod- :::'(:::iz':::,g::,o‘;:";?:e:?a At A " ESF
uets include: 31 and 33 Channel Integrated "Yagi” antenna/ Scrolling messages... 'C'C"E'Zf,f“f;""’“’ 2"&’.3::';352}"‘1
downconverters. stand-alone downconverters (Multiple Frequencies). 5 New HI-RES Fonts

|} LLNAs and lIldJ%c:lllllwcxlnler'i. a low cost nicrowave repeater. | 12.24.30_THUR Ir

(| 460 Calle San Pablo Phone: (805) 987-9000 || | *Hi-Res fonts, Video Page & Character Generator "Store r(r:lore naln o pagesI
amiar I ) : Cax: S 835 Logos & pictures stored on cartridge “16 colors, 5 fonts, Crawl, Flash, Special
Camarillo, CA 93012 USA Fax: (805) 987-8359 effects *Two (240 Itr.) variable size crawls per page *Accurate real time clock

W Contact: Cl c U ire - of £ ¢ & date *Restores & displays pages, time & date even it power fails! “Low cost
ontact: Chuck Uhl, Director 0‘/ Sales €64 computer (NTSC + Ch 3/4 out) +100 Time and date control events *Infra-
T - red controls up to 8 VCR's *‘Transfer & controt via modem *Control model
"RMAV" & external relays + VCR's *NTSC color bars* Satellite touch-tone
decode commercial insert*User friendly, Demo & Instructional VHS tape
Py Model * Price * Description of “Video Poster” ™ Options: Je:IRIg Iyl tape
‘M dn ’ “RAMX" $349.05 Video Poster; 600 page Battery backed RAM-disk, Video cable & manual
"cear $179.95 Refurbished computer, with power supply (1 year warrenty all products)
m[mﬂ_]]ﬂ]]"@[ “Modem* § 89.95 1200 baud Hayes compatible plug-in modem for remote page transfer
L “BCLK" $69.95 Battery clock (with RAM) restores time & date it power fails
“PK8" $179.95 Relay control, Touch-tone decoder, Infra-red senders, 8 analog inputs
Jum (<18 Cables “WX1" $180.95 Temp. deg. C. of F. + Humidity sensors; Req. PK8
“WSDM" $279.95 Anamometor Wind speed and direction; Req. PK8
CUSTOM MADE CABLE ASSEMBLIES INCLUDING "1541"  $189.95 Optional disk drive; external unlimited back up for RAMX
Fto F, Nto N. BNC, RCA, F-81 “DVM2" $379.95 Page controlled Digital audio;10 messages, 2 min. . .
Gilbert AHS RG-56 Belden “TSP1  $3790.95 Text-to-speech computer voice message each screen. RMAV
~ ! “VCRS" $129.95 Control up to 8 VCR tape decks with PK8 & Infra-Red .2
g?fCSh RG-59 Times “AMAV" § CALL 2to 8 75Q “F" audio & video AXB control R
ore RG-11 Comm/Scope “MST1" § GALL Touch-tone sat. decoder AXB Insert, VCR con. 92
Amphenol RG-213 Intercomp PK8 expansion DVM1 or TSP1
RG-214 WSDM ‘D~ adds voice messages
to all screens
B 45 Text-to-speech or
= ) ¢ digitized voice
Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD

We will make any cable assembly. Quick delivery on all colors and lengths. EX"X‘.
Fax: (602) 582-2915. Ph (602) 581-0331

335 W. Melinda Drive, Phoenix, Az 85027

AUTHORIZED[ZYIETYY)

New and Used Converters

Headend & Line Equipment I3t 3T L AT G

Leader in Parts Supply
USA Office: 708-658-6900 ¢ 24 hour Fax: 708-658-0582
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Engineering/Design/Construction

CABLELINE COMMUNICATION ( N
Fiber & CATV Construction ‘I \l
Cable Company

2862 Johnstown Rd., Suite 104B

Columbus OH 43219 <> REPAIRS & SALES
Mark Evre (614) 471-6573 Dave Jones <> CONVERTER REPAIRS
Y <> SPECIALISTS ON JERROLD ADDRESSABLE
<> CoMPETITIVE PRICING

<> AutHORIZED PaNASONIC & S-A SERvICE CENTER
ContacT: ERROL McCaLLa  TKR CaBLE CoMPANY
PH: 908 ¢ 583 2026 25 INDUSTRIAL DRIVE
\FAX: 908 ¢ 290 « 1677 Currwoop BeacH, NJ 07735)/

) L SIFIED
MeEANS BUSINESS
Cary: 800 « 866 « 0206

FCC PROOF OF PERFORMANCE TESTING

FIBER OPTIC DESIGN &
ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299

+ Coaxial and Fiber

+ Mapping and Design

+ Make Ready

« Splicing and Activation

« Fusion Splicing

+ Material Supply

« Aerial, Underground &
Fiber Construction

+ Emergency Fiber
Restoration

+ System Sweep

+ Proof of Performance

+ Turnkey Headend

+ Complete Turnkey
Project Management

AUTOCAD CUSTOMIZED CATV MENU

& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS

(800) 292-0126

P.O. Box 244
Yankton, SI) 57078

(605) 665-1393

quality service performed on a timely basis

teLsta nzsvanwounren urr " $29,995

« Fully Equipped « Ready-To-Go * |
« In Stock Coast to Coast for Fast Delivery *

It's The #1 Productivity Tool for the CATV Industry

CALL TODAY TOLL-FREE: - 1-800- 921-9391

Pnce vaiid Ior 1993 model year chassi chassls |

A-28 Van Mounted Lift
Ur///ry VerS/on A/so Ava:/ab/e

_

Let Us Make Your Ad

If you would like to run an ad with
CED Classified and you need to have
one produced please call Ylanah

Sloane at CED to discuss space rates,

graphic capabilities & deadlines

Tel: 1-800-866-0206 or 215-964-4982
Fax: 215-964-4663

CABLE SYSTEM
SURVEY CO.

MAPPING = DESIGN = AS-BUILTS = CAD &
DRAFTING SERVICES

Let Us Map & Design Your
Fiber Upgrade

—
Hhar g ave PO Bor 824 Marna 13065 R
e — N3

lmm 781-3455 = FAX (616) 781-5177

Il

-
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When you put

your recruitment

ad

in the right

haystack

. finding the needle

‘ IS easy.

. Use The

CED CLASSIFIED
SECTION

It Makes Sense.

WE HAVE
THE POSITION
FOR YOU...

Place your help wanted
ad in CED's "Career
Martketplace", and let
CED recruit for you.

1-800-866-0206

4;

14 & & 14 & & L4 ¢ é

[BROADEBAND ENGINEER
Denver area engineering firm looking for a qualified broadband engjneer skilled
in cable television and optical fiber technology. Secondary assets would include
microwave and satellite communications as well as telephony experience.
Outstanding opportunity to work in a professional environment at the cutting
edge of communications technology. Candidate must be a highly motivated,
self-starter, have good interpersonal skills and must possess the appropriate
academic and work experience credentials. Salary commensurate with experi-

ence, full benefit package available.

Send resume and salary history to:
Engineering Technologies Group, Inc.

801 W. Mineral Avenue
Littleton, CO 80120
Attn: Ronald C. Cotten

SERVICE TECHNICIAN
Mile Hi Cable Partners, L.P. is looking for
individuals with CATV experience. We
offer long term career opportunities, with
good benefits. Candidates must have
working knowledge of drop and feeder
system. Must have good driving record
and positive attitude.

Send resumes to:
Mile Hi Cable Partners, L.P.
Attention: Plant Manager
1617 S. Acoma Street
Denver, CO 80223
*  Pre-employment physical exam
and drug screen required of
successful candidate.
EOE

PROJECT MIANAGER

Cox Cable Santa Barbara is seek-

ing a high energy, team oriented

individual  with  Project

Management and Fiber Optic

design and construction experi-

ence. GO-95 experience a plus.

Please include detailed work

history, management responsi-

bilities, and salary history.

For consideration, please send to:
22 South Fairview
Goleta, CA 93117

Attn: Plant Operations Manager

CHIEF TECHNICIAN
Supervise four employees, and
must be willing to work in field!
150 miles of plant
450 MHZ
10,000 subscribers
® One headend
®* Midwest location - nice area
® $30,000 salary
®* Bonus tied to performance.
® Send resume or name and phone number
® All inquiries held in confidence

B. R. Cable
500 Monroe ST., Denver, CO 80206
303-649-8721

Install & MDU Personnel

Kelly International, Europe's largest and
most successful Cable & Telephone con-
tractor, will commence long term installa-
tion and MDU rebuild activities in the
San Francisco Bay Area October, 1993.

We offer to all qualified candidates a new
vehicle, complete tool inventory, uni-
forms and the opportunity to join a pro-
fessional team on the road to success.

We encourage all interested parties to
forward their resume, DMV record and
choice of positions for immediate consid-
eration.
President
Kelly International Ltd.
7026 Koll Center Parkway
Pleasanton, CA 94566
510-417-8420
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Career Marketplace/Training

BROADBAND
DESIGN ENGINEERS

TAKE US INTO THE 2 1ST CENTURY

Our goal is set. Pacific Bell will put into
place a fully capable Broadband network
available to all our customers by the year
2015. We intend to be at the 50% mark
in just ten years. To achieve these mile-
stones, we require Design Engineers who
are excited by the challenges and see the
personal and professional advantages of
getting in on the ground floor.

In this position you will be responsible for
the hands-on design of the network and
oversight of the drafting effort, interacting
regularly with field engineers, construc-
tion supervisors, MIS and engineering
management. The well-organized profes-
sionals we seek will possess a minimum of
3 years’ RF/fiber plant design experience
in a CAD environment and will be cur-
rent with FTF or “Star Bus” architectures.
Supervisory experience would be a plus.

Working in either the San Francisco Bay
Area or Southern California, you'll
receive a competitive salary and excellent
benefits. Please send your resume to
Pacific Bell, Management Recruitment,
Dept. LLO6, 33 New Montgomery St.,
Suite 1100, San Francisco, CA 94105.
We are an equal opportunity employer.

/11000 0 e PACIFICEIBELL.
© 1993 Pacific Bell A Pachic Telosis Company

Just Like a Private Tutor!

Broadband Networks
Multimedia Training, Books
& Market Reports
ATM e Digital Networks ¢ Frame
Relay ® Fiber LANs ® OS] @
SONET/SDH @ and more

Eliminate the expense and delays of traditional
seminars and courses. Train sales, marketing
and engineering staffs as well as customers.

Equally effective in the office, home, traveling
or at remote locations. For your PC or LAN.

Call for free catalog!

& Reference Point
PO Box 1189, Cheshire CT 06410

1-800-VIP-DISK

Senp CED CLASSIFIED
Box NumBER
RerLies To:

CED BOX #
CHiLTon ComPANY
1 CHiton Way, 2np FLOOR
Rabnor, PA 19089

MANUFACTURER’S REPS NEEDED
Fiber Optic manufacturer needs reps calling on the
CATYV industry. Most arcas open. Call or write 1o:

Radiant Communications Carporation
P.O. Box 867
South Plainfield, NJ 07080
Atin: Mike Thaw
(908) 757-7444

applies to cable television ope

Alternate Access business.
September 27-30
October 25-28
November 8-11
December 13-16

1993 course schedule, contac
representative at 1.800.FIBER

1993 ANTEC

Digital Networks
Training Course

neveloped for cable TV operators, system planners
and design engineers, this course provides a detailed
technical overview of digital telephony theory as it

Registration must be contirmed two weeks in advance
of each course. Schedule is subject to change.
For detailed course information, including a complete

ANTEC

SCTE 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.

rators considering the

New Orleans, LA
Los Angeles, CA
Orlundo, FL
Denver, CO

t your Denver-based account
ME (1.800.342.3763).

NETWORK SYSTEMS

THE PREMIER MAGAZINE OF BROADBAND TECHNOLOGY NOVEMBER 1993

85



¢ My VIEW

(utling
he
Gordian
Knot

By Archer S. Taylor,
Director and Senior

Engineering Consultant,

86

Malarkey-Taylor
Associates

& 4 ¢ 14 é 4

The issue of security for premium programming
has snarled negotiations for compatible interface
technology, frustrated the negotiators, and infuri-

ated the public. Vigorous opposition by Consumer

. Electronics to the set-top interface on the one
hand, and by cable TV to standardized
scrambling on the other, have effectively
thwarted all efforts to untangle this Gordian
Knot.

The telco concept, loosely called video
dial-tone (VDT), would eliminate the need for

== picture scrambling or encryption. In its most

primitive form, every subscriber would be
assigned a dedicated, asymmetric two-way

| digital video line to a central office (headend)
| switching facility. Multiple TV outlets would be
| served by multiplexing several VDT channels
on each service drop, although each sepa-
rate TV outlet would normally have access to
only one program at a time. Since the VDT
distribution network would carry only the con-
stantly changing mix of programs ordered by
various subscribers, piracy would most likely
concentrate on gaining access to the pro-
grams assembled at the headend switching
center.

Defensive strategy, therefore, would
include not only securing the switching facility
premises against authorized entry and deal-
ing with disloyal employees, but most impor-
tantly, blocking penetration of the digital
access control system by unscrupulous hack-
ers. Descrambling pictures, either in the TV
set or its video interface, would be quite
unnecessary.

Convenience features such as parental
control or favorite and last channel recall, as well
as dual program selection for PIP (picture-in-pic-
ture) could be provided by software at the head-
end, remotely activated by the user's VDT key
pad. However, neither VDT nor cable TV set-tops
can provide full range remote volume control, or
truly user-friendly remote on/off control, except by
individually cloning the various non-standard IR
ccdes in each TV set. Remote volume control is
necessarily limited to reducing sound level below
that established at the TV set manually or by its
associated remote control. A remote power on/off
control that merely kills the main power to the TV
set cannot turn some sets back on again. More-
over, some TV sets return to channel 2 instead of
channel 3 when power is restored, and have to be
reset. While VDT could avoid the necessity of
scrambling, it could not overcome the exasperat-
ing inconveniences created by the cable TV con-
verter which led to the Congressionally mandated
campatibility order.

Cut and run

Perhaps, like Alexander the Great, we should
simply cut the Gordian Knot and get on with it.
Consider a hybrid system in which all VSB/AM
analog non-premium programs would be carried
in the clear, with the customary FDM (frequency
division multiplex) format, in the conventional 450
MHz network. Premium programs (including
HDTV and other compressed digital programs)

14 L4 L4 4 14 ¢

selected by the user would be dynamically
switched at the headend for distribution to the
designated TV outlets on separate, but not neces-
sarily dedicated transmission paths in the 450-750
MHz region, converted at the outlet interface to
channel 3 VSB/AM analog. Non-premium pro-
grams would by-pass the interface box, allowing
the TV set to function normally, just as if con-
nected to an antenna.

For premium programs, the TV set would be
tuned to channel 3, manually or with its own
remote control. A separate VDT keypad would be
used only to select the particular premium pro-
grams to be displayed on channel 3. All other
functions of the TV set would operate normally,
including sound voiume/mute, channel recall,
power on/off, closed captioning, text, and any oth-
ers devised by set manufacturers. A VCR con-
nected to a separate TV outlet would also function
just as if connected to an antenna, using the VDT
keypad only to select the program to be provided
when tuned to channel 3.

Architecture similar to FSN

The architecture to accomplish this bears a
striking resemblance to Time-Warner's Full Ser-
vice Network (FSN). Not all of the hardware and
operational software is yet in place “on the shelf".
Considering the explosive pace of new technol-
ogy and the dynamic thrust with which Time
Warner is pursuing the FSN, the hardware will
surely soon be available, and probably at rapidly
declining cost.

Optical fiber star networks are now being widely
installed, and digital fiber rings, possibly SONET
(synchronous optical network), are under consid-
eration. They could provide whatever transmission
paths are needed to carry premium program traf-
fic to the fiber nodes. ATM (asynchronous transfer
mode) packet switches would assign the particu-
lar premium program selected by the subscriber
to an available transmission path for delivery to
the subscriber’'s TV outlet, via the fiber optic node.
Itis claimed that the FSN model would provide
enough transmission paths, using frequency,
time, and space division multiplexing, for simulta-
neous delivery of different program material to
subscribers up to about 38 percent peak traffic
loading, triple the average telco peak loading.
Distribution from the node to the home would most
likely be coaxial.

The drivers

Two critically important characteristics drive the
adoption of such a hybrid architecture.

1. Completely normal operation of TV sets,
using the VDT keypad only for selecting premium
programs for display on channel 3.

2. Eliminating the need for scrambling premium
channels.

Next month | plan to discuss the logistics and
economics of various scenarios for migrating to
the hybrid architecture, depending on a variety of
existing conigurations.

Nevertheless, hybrid architecture could be the
sword with which to cut the unyielding Gordian
Knot. CED
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'BOTTOM LINE

CONTEC" Converter Service Makes You Money...

» Let's face the facts... the longer a cable converter provides
' ' uninterrupted service to your subscriber... the more money
Ms\s' you make.Breakdowns mean customers complain,
aoW & trucks roll, and time evaporates... sound familiar?

) “MCE SHEET: At CONTEC, we specialize in building

Fi ANC)4 “strategic service partnerships”
XYZ Cam = STAT with cable operators... NATIONWIDE
ABLE CoMEMENT ith cable operators... )

PA
A7 By exceeding OEM standards, our
199, quality repairs withstand the test of time...
38,954 19y, and so do our business relationships.
4840 $6-286

eﬁe\w

CONTEC LEADERSHIP PROVIDES:

[J Computerized tracking of repairs
by serial number.

[] Experienced, factory trained technicians
(] Stringent quality control procedures

[ Security clearance of each shipment

L] Efficient customer service

[ Fast turnaround and delivery

BOTTOM LINE, CONTEC service centers

all work in harmony to keep your converters

where they belong... in subscriber homes...
And, that makes you money!

CALL TODAY
1-800-382-2723

% CONTEC's Jerrold compatible replacement remote control units.

THE LEADER IN CONvVERTER TECHNOLOGY +

1023 State Street, P.O. Box 739, Schenectady, NY 12301-0739
Phone: (518)382-8000, FAX: (518)382-8452

Circle Reader Service No. 46



The Integrated

Drop System
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}/our drop is more than just parts — it's a system.
ANTEC Communication Services offers a new
way to approach the drop — as a complete sys-
tem. The Integrated Drop System (IDS)" consists
of individual products, engineered as a system,
and tested to ensure component compatibility.

Backed with training, technical support,
standardized installation procedures, and other
value-added benefits, the IDS approach ensures
consistency in your drops.

ids=

integrated drop system

IDS enhances the performance of your cable
network, and substantially reduces trouble calls.

The industry’s first drop system, IDS increases
the quality of your service today, and prepares
you for the future of your network.

From now on, when you think drop — think
system. And when you think system - think IDS.
Learn how the Integrated Drop System can
benefit your network — call the ANTEC Commu-

nication Services office nearest you.

A ANTEC

4l COMMUNICATION SERVICES

ANTEC C

ication Services Headq

ters » Rolling Mead

, Illinois (708) 437-5777

Atlanta, Georgia (404) 840-7901 » (800) 242-1181 » Chicago, Illinois (708) 350-7748 e (800) 544-5308 » Dallas, Texas (214) 440-2288 « (800) 231-5006
Denver, Colorado (303) 740-8949 » (800) 841-1531 « Iron Mountain, Michigan (906) 774-4111 e (800) 624-8358 * Montreal, Quebec (514) 636-1421 * (800) 561-9710
Santa Ana, California (714) 757-1630 ¢ (800) 854-0443 * Seattle, Washington (200) 838-9552 « (800) 438-9290 « Toronto, Ontario (416) 507-6226 * (800) 665-1482
Vancouver, British Columbia (604) 276-9366 * (800) (665-2929 » Wharton, New Jerscy (201) 328-0980 « (800) 631-9603

Circle Reader Service No. 47
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