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Reliable power is critical to ensuring the
overall reliability of any communication
network. With more than 500,000 power installations worldwide
and over two decades of industry experience, Alpha provides a full

range of reliable communication power products. Introducing UPS-

grade uninterruptible power to the Cable Television industry in 1989,

Alpha continues to provide the industry with products that ensure

CableUPS™ Uninterruptible Power - i ! ; .
“ TR clean, reliable power in even the most demanding operating conditions.

Alpha's product offering includes a fult line of Cable Television and
Node Power

ALPHAITECHNOLOGIES 3767 Aipha Way Bellingham. WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha.com
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LET TOSHIBA TIE IT ALL TOGETHER.

Electronics, knowledge, support and commitment. Toshiba has it all. As one of the largest system integrators in the
cable industry, Toshiba offers cable companies a complete high-speed, tumn-key system for data transfer over conventional
cable networks.

Our head-end configuration and modems are capable of supporting systems with
greater than a million cable subscribers and have already been installed in six major cities M V‘
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ware and software required to inttiate and maintain your network. Toshiba will even help

to mantain the system for you and your customers, To S H l B A

So, if you don't want any lose ends with your Intemet system, let Toshiba tie it all

together. For more information, visit our website http://Internet.Toshiba.com or call SYS"#,‘E’ ,b,TS'NBE“?,'é ION
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By Rex Porter

How to Have
A Happier
New Year

elcome to the New Year 1998.

Lots of people are working hard fo

make this the best year ever for cable engineers.

CableLabs continues to offer new answers
to data questions about compatibility with
its OpenCable solutions. They've not only
been concerned with keeping us free of
hardware, or software, which might end
up controlling our future; they have pro-
vided for Multimedia Cable Network Sys-
tem (MCNS) compliance that will ensure
cable modems and headend gear that
complies with industry standards.

The Society of Cable Telecommunications
Engineers continues its far-reaching efforts
toward training, certification and standards.
The Broadband Communications Techni-
cian/Engineer (BCT/E) subcommittees are
truly important to you as we move into such
complex fields as high-speed data, Internet
Protocol (IP) telephony and digital TV. We
will truly appreciate the efforts of the Stan-
dards Group, under the direction of Dr. Ted
Woo, in future years when cable TV be-
comes a power in data service.

So, with so many other people working
on your behalf, what should every techni-
cian and engineer be doing to make 1998
a happier year?

1) JOIN the SCTE.

2) ATTEND SCTE’s Conference on Emerg-
ing Technologies in San Antonio, TX.

3) VOLUNTEER for the board of directors
of a local chapter. I have been a board
member, the president and chairman of
the board of chapters during my career.

This involvement can help your career.
4) VOLUNTEER to speak on some technical

subject at a chapter meeting, If you are

EDITOR’S

LB TrBIR

going to survive in this competitive world,
you are going to have to brave the ner-
vousness and speak. And, after all, the
members of that group are your fellow
technicians and engineers.

5) ORDER a tape or manual from the
SCTE. Pick a subject about which you
feel least sure and, when you are fin-
ished, pass it along.

6) ATTEND the SCTE Cable-Tec Expo dur-
ing June in the beautiful city of Denver.

7) SUBSCRIBE to the SCTE-List. This is a
place on the Internet where you can ask
technical questions and get answers
from engineers and technicians world-
wide. Manufacturers lurk on this list
and they also will give you expert guid-
ance about how their equipment should
be installed, tested and maintained.

8) ARRANGE a meeting with your system
manager. Discuss the importance of your
SCTE chapter meeting and ask how more
personnel from your system can attend.
Then come back to the chapter board
members with input from that meeting,

9) HELP ensure that Cable Games become
part of your state or regional cable
show schedule.

10) VOTE in our upcoming National
SCTE elections. We have some of
cable’s elite serving on our board each
year. Their voluntary efforts are to be
applauded. The way we applaud is to
VOTE. Each of them would like to
know the majority of the members
cast a vote to put them there instead
of wondering if they won because few
members cared enough to VOTE.

So there you have it: Ten ways to have a
happier new year. And | didn’t even get
into your job description!

Rex Porter,
Editor

JANUARY 1998 « COMMUNICATIONS TECHNOLOGY



What
you need
when you
need it.

T cleWire Supply offers

immediate, in-stock

delivery on AFC3 fiber
with Alcatel’s exclusive
ColorLock™ feature. Built
to perform and actually
strengthen over time, its
benefits include:

¢ Lifetime color consistency
and vibrancy

* Guaranteed colored fiber
mechanical performance,
strength and reliability

* The only coating that
actually improves and
strengthens with age

¢ Industry leading geomeury
for colored fiber

* 100% tensile testing at
1% strain

* Excellent LID
compatibility

* Fully compatible with
industry fusion splicers

¢ Fully compatible with
heat and mechanical
stripping tools

* Meets or exceeds industry
requirements

Satisfoction is abways in stock.
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blue

When vour technician can't distinguish the blue
fiber from the aqua fiber, vou're looking at a

potentially expensive mismatch waiting to happen.

That's why we think Alcatel’s exclusive AFC™ fiber
coating with ColorLock™ is the brightest new idea

in optical fiber since, well, optical fiber.

Instead of applving color to the outside surface
of a coated fiber, Alcatel integrates color into
the coating. There are no inks to wipe off, and
no inconsistent or uneven applications of ink

affecting color or geometry. Colorl.ock guarantees
consistent color throughout the length of the fiber,
for the life of the fiber. Call TeleWire Supply today
for immediate delivery of AFC3 with ColorlLock
from Alcatel. One look, and we're sure vou'll see

the light

ALCATEL
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ONE CoMPANY HAS
DELIVERED MORE SATELLITE
& BROADBAND RF TECHNOLOGY
TO THIS PLANET THAN ANYBODY,

Lun were thinking the "digital revolution” has eliminated the need
for crisp, clean analog signals in the headend, you'd be wrong. In

fact, the quality of picture demanded by today's subscribers is higher
than ever DVSR9000 DigiCipher IRD

[ R S

3 W That's the very reason Standard Communication’s quest for quality has
established the company as the headend specialist, leading the industry in
advancing broadband RF technology.

Standard pioneered the industry's first frequency-agile modulators for 550 MHz system architecture.
The TVM Series product changed forever the perception that agile was a compromise. From the

TVM Series to the Stratum Modulation System, Standard has consistently set the standards by which

others are measured. But we didn't stop there. We offered the CATV industry its first full-featured IRD

to fit a single EIA rack space, deliver textbook video specifications, and

Agile IRDII Video Cipher

satisfy the demand for performance even in the harshest environments. el o P, M= R
Now digital compression is here and Standard Communications
0 . . . TVMS550S Sterco CATV Modulator
Corporation continues to establish the benchmark with advanced tech-

nology, unique design and practical features. With a reputation built on delivering advanced technology,
you can be assured there is more to come.

THERT To see more of our products and learn more about the line, visit
OIS, . our website at http://www.standardcomm.com.
Agile Omni Global Vu S
Communications

SATELLITE & BROADBAND
PRODUCTS DIVISION

CorpoRATE HEADQUARTERs: Torrance, CA - (310) 532-5300 - Fax: (310} 532-0397
EuroPeaN HeaDQuUARTERs: London, England - 44 1923 800 510 - Fax: 44 1923 800 445
CanabpiaN Heapguarters: Ontario, Canada - (905) 665-7501 - Fax: (905) 665-7486

WessITE: http://www.standardcomm.com

Reader Service Number 205



Time and a Half
Kenneth Ross, a state en-
gineer for a local cable
company in North Caroli-
na, commissioned a local
artist to paint “Time and a
Half,” shown here at right.
His intentions were to
present the “climbers™ in the cable TV,
electric, and phone industries with a gift
to pay tribute to the person who climbs
for a living—the linemen. If you wish to
order prints of “Time and a Half,” contact
Kenneth Ross, 2122 Regatta Ln., Denver,
NC 28037; (704) 483-3990 or via e-mail
at krosstvman@aol.com.

NextLevel Lands $4.5 Billion Set-Top
Deal, Other Financial Changes Announced

NextLevel Systems has entered into
long-term understandings to supply at
least 15 million advanced digital set-top
devices to nine leading MSOs under the
industry’s OpenCable specifications. Ac-
cording to the company, the agreements
are worth at least $4.5 billion over the
next three to five years, The MSOs were
not named at press time.

In other news, NextLevel is changing its
name back to General Instrument Corp.
(GI). As part of the understandings estab-
lished by GI, the MSOs will receive warrants

to purchase some 16% of Gl
equity at a approximately
$15.00 per share. These war-
rants will vest only as set-top
orders are actually shipped, in
the years 1998-2000.

In exchange for some
10% of Gl equity, TCI will pro-
vide the digital transport and authorization
functions of TCI's Headend in the Sky
(HITS), as a platform for digital deploy-
ment. Gl plans to establish strategic partner-
ships with consumer electronics companies,
“to pursue future digital technology devel-
opment and retail distribution.”

In related news, GI has announced
other elements of its plan to get back on
sound financial footing. Edward Breen,
formerly president and acting CEO, has
formally been named chairman and
CEO of the new General Instrument
Corporation. The company will be cut-
ting costs at its cable/satellite TV opera-
tions, including job reductions at its San
Diego and Puerto Rico satellite TV facil-
ities and consolidation of its Chicago
corporate headquarters into its Hor-
sham, PA cable TV facility. The facility
will become the headquarters for GI
Corporation. According to the company,
these measures will result in annual
earnings improvement of five to seven

N
&

cents per share for the new GI, begin-
ning in 1998.

“We have accomplished a great deal in
the past 60 days to increase shareholder
value and put our business on a growth
track for the future,” said Breen.

Clarification

Rather than Jeff Walker, Thomas Margarita,
senior trainer, IP technology Motorola ISG,
should have been listed as the co-author of
the IP Multicast article that ran on page 54 of
the November 1997 issue. Margarita works
out of Motorolas Mansfield, MA, offices, and
may be reached at (508) 261-4000.

NEWS BITES

« Belden Wire & Cable Co. has formed
the North American Fiber Optics Prod-
uct Group to develop, manufacture and
market an expanded line of tight buffer
and loose tube fiber optic cables.

« NextLevel Systems and RELTEC have
signed an agreement of understanding
to jointly market and execute turnkey
solutions for voice/video/data networks.

* Microsoft Corp. has appointed John
Canning as its cable industry marketing
manager. ‘T

Still The Best

Don't forget that, as exciting as our newer
products are, we started out as a supplier of
cable markers. And we still have the very
best identification and control markers
on this particular planet!

W ICIECCiaiILEl FioUMuLLS

Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042
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PDI . EI.ECTRONICS FOR TEI.ECOMMUNICATIONS

PDI Manufactures: PDI Distributes: We Buy Sell & Trade
Headend Electronics Products needed to maintain and build New or Refurbished:
600MHz, 750MHz, 1GHz Passives CATV, Wireless, Private Cable, MMDS, MDU, Trunk Amps
Teir, CEF, CDF, Brickwall, and Custom Filtters DBS, LANS, and Telco CATV applications. Line Extenders
Specialty Passives Converters
1 GHz Dual Path House Amplifiers PDI also specializes in locating Taps
Private Labeled Splitters hard to find items. Line Passives
and much more!
L
I Passive Devices Inc. Toll Free: 1.800.242.1606 E-mail: PDI.Electronics@worldnet. att. net
6353 West Rogers Circle * Bay 6 Local: 561.998.0600 Web Site: http://www.pdi-eft.com
Boca Raton, Florida 33487 Fax: 561.998.0608 Hablamos Espanol E Falamos Portugues
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MAKING REALITIES
OF YOUR VISION

¢
.
"

WORLD LEADERS
IN IR/RF REMOTES

Head Office

41 Pullman Court
Scarborough, Ontario
Canada M1X 1E4
Tel.: (416) 298-8551
Fax: (416) 298-7976

e-mail: tri-vision@tri-vision.ca



Cable AML

Figure 1: A node with analog video and a Mbit/sec. data service.
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y Figure 2: A node with anlog video and 4 Mbit/sec. data service.
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Cable AML, the world leader
in broadband microwave.
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MAIN LINE A LEADER IN THE DIJTRIBUTION OF NEW
AND REFURBIJHED EUIPMENT FOR TEN YEARJ, IJ NOW
MANUFACTURING A COMPLETE LINE OF:

REPLACEMENT PADJS,EQUALIZERS AND PLUGINJS FOR:

JCIENTIFIC ATLANTA,TEXJCAN
GENERAL INSTRUMENTS/JERROLD
PHILIPS /JMAGNAVOX

ORWARD-REVERSJE-THERM AL COMPENSJATORS
VARIABLE REVERJE-DIRECTIONAL COUPLERJS

— o ALL M.L.E.'S P.C. BOARDS ARE PRODUCED TO ﬁ

MIL-SPEC STANDARDS IN ACCORDANCE WITH
OUR STRICT ELECTRICAL TOLERANCES.

e

o] . 0ALLP.C. BOARDS ARE SOLDER MASKED TO 524 senies
e JHARATONS INSURE BOARD PROTECTION, LONGEVITY
( AND RELIABILITY.
0 MLE USES THE NEWEST SURFACE MOUNTED ;a \
y DEVICES (SMD) AND ASSOCIATED TECNOLOGY L=
&, IN MOST OF OUR DESIGNS,INSURING THAT WE D
viiiow axs BUILD THE MOST RELIABLE PRODUCTS POSSIBLE
THAT MEET OR EXCEED ORIGINAL FACTORY
: SPECIFICATIONS. ar %’i
= o ALL OF OUR PINS ARE GOLD PLATED TO
£ INSURE THE BEST INTERCONNECTION POSSIBLE.
TEXSCAN AND EQUALIZERS
ammamir o QUR CUSTOM DESIGNED TEST SYSTEMS AND
100% TEST AND Q.A. SYSTEMS INSURES THAT
i YOU WILL RECEIVE THE BEST PRODUCT AVAILABLE H
;;'-g. aedy IN THE MARKETPLACE TODAY.
bR L E ) ALL OUR PRODUCTS ARE BUILT IN OUR
oA FACILITY IN CARSON, CA.. THIS ALLOWS e
US COMPLETE CONTROL OVER ALL OUR =
MANUFACTURING PROCESSES AND INSURES o%e.
ol YOU OF THE HIGHEST QUALITY PRODUCTS. ot [

SPLITYERS AVAILABLE

v REMEMEBER MLE FOR ALL YOUR NEW
AND REFURBISJHED LINE GEAR, PASJSIVES
FIBEROPTICS AND CONVERTERJ.

>, Carson,
=AM 310-715-8895
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k “Unique” Products For the 21st Century!/
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The 160L Visual Fault Locator

Required Equipment

For Anyone Testing Fiber Optic Systems

* Accepts PC and APC connectors up to

2.5mm ferrule diameter NEW!
* Easily detect fiber breaks up to 3km

* Bright 635nm Laser in a balanced,

watertight penlight housing 510LS nght lndlcator
e Identify active or problem fibers
*Detect +25dBm to -55dBm light
* Superior price/performance ratio *Quickly checks splice integrity

* >80 hour operation from 2 AA batteries

RIFOCS Corporation Fiber Optic Instruments & Components
805/389-9800 Fax 805/389-9808 ¢ e-mail: rifocs@aol.com o http:/www.rifocs.com

See us at OFC 98, San Jose, February 24-27 booth #425 to 429

MEGA HERTZ ®

Established 1975

BTSC Stereo Generators

MTS-2B

“Call us for all your
BTSC Stereo requirements!”

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

303-779-1749 FAX 800-922-9200 800-761-7610 http://www.megahz.com

segmentation to 500 to 1,200 homes
passed-per-node will be insufficient.
One method of dealing with this up-
grade problem is to use a node that is
scaleable, meaning that new modules t
support new services can be added to t
node as nceded in a very cost-effective
manner. At installation there are 500 t
1,200 homes passed-per-node. In the fi
ture, optical reccivers and/or return tra
mitters can be added to the node that v
increase the available bandwidth per
home. The node can be configured for
these optics 10 access some portion of t

RF system connected to the node. This
an elficient way to subdivide the node
without doing a major rebuild.

Figure | shows a node in a configura
tion that is adequate for today’s service:
assuming 500 to 1,200 homes passed-p
node. A single fiber tor each of the for-
ward and return paths is used 1o bring
video downstrcam and 1 Mbit/sec per
home in both downstream and upstrea
1o all 500 homes connected to the nodt
Figure 2 shows how this node could b
scaled to offer four times the data rate
home by adding optical modules. This
lows four times the bandwidth per hon
4 Mbit/sec per home, to be obtained
out rebuilding the optical or RF plant.
This scaleable architecture provides thd
bandwidth-per-home needed to suppo
modest point-to-point services today i1
cost-eflective manner. The architecture
can easily be scaled to provide more ba
width per home when it is needed.

In order to support the current requi
ments of their customers, cable operat
must modify their networks to support
point-to-point data communications
today. While the majority of current us
will only require high bandwidth-per-
home to support high data rates in the
downstream direction, it is clear that t
is an artifact of the available connectio
Once reasonably priced symmetrical hi
speed transmission is available, there v
be immediate applications. Those serv
providers who are prepared to react qu
ly and support these customers will be
ones to profit from these changes. Cj
Eric Schweuzcr Ph.D., is product man
receiver systems for Harmonic Lightwa
He may be reached at eric.schweitzer@h’
monic-lightwaves.com or (408) 542-2780.
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Built for
(speed.)

[OF DEPLOYMENT]

While you're busy managing site
acquisition and zoning details for
your rebuild, Oldcastle is already
under way on the precast structure
to house the electronics. In fact,
we'll have it completed and ready
for inspection in as little as two
weeks after notification to pro-
ceed. Compare this to the months
required for conventional “from the
ground up” designs...and it's easy
to see how Oldcastle structures let
you turn on the revenue stream
much sooner. Your Maxi-Mod™
structures will be installed on
schedule, regardless of whether you
are deploying five units or twenty,
in one city or in multiple locations.
For consistency, each structure is
designed with a common look and
layout. At the same time, its modu-
lar construction lets you vary the
square footage to match your equip-

ment needs. Get up to speed today.

Reader Service Number 106

0 Oldcastle

Northeast—Tel: 860/673-3291 Fax:860/675-1294
Southeast—Tel: 770/493-5420 Fax: 770/493-5425
West—Tel: 602/963-2678 Fax: 602/899-1937
www.oldcastle-precast.com




Comparep To Avcartet’s ExperieNce AND QuatiTy,
OthEer FIBERS ARE Jusr A LitTLE LigHr,

c().\SII)I ROTHETACTS. 100 YEARS OF COMMUNICATHON EXPERIENCE. 832 BILLION IN SALES, 190,000 EMPLOYEES.

PARTNERSHIPS IN OVER 130 COUNTRIES, AND BEST OF ALL THE MOS| ADVANCED OPTICAL FIBERS AND FIBER
CONTINGS INTHE WORLD. OTHER FIBER SUPPLIERS JUST DON"T HOLD A CANDLE TO ALCATEL WHERE WE ALWAYS

PUT YOU INTHE BEST LIGHT. 800 =729 - 3737



price of fast processors and large disk dri-
ves is becoming low enough that a dedi-
cated hobbyist can afford a computer
capable of being an Internet server. Inter-
net server software also is becoming easier
to set up and use. Once reasonably priced,
high-speed connections to the Internet are
available, it is clear that more and more
individuals will have everything they need
10 set up a personal Internet server.

All that is missing is a need—the “killer
application” for a personal Internet server.
At this stage it is impossible to tell what
the killer application will be. One possi-
bility is an Internet server introduced by
Hotline Software that supports news, chat,
file transfer and messaging—all activities
that will grow in demand as users become
more sophisticated. (More details about
the Hotline server and clients can be
found at hup://www.hotlinesw.com/)

Another potentially hot Internet applica-
tion is the bidirectional transmission of real-
time video—"videoconferencing”—which
has the potential for making the long-
promised video phone a reality. While

videoconferencing software does exist today,
its use has been limited because of the limit-
ed speed of most Internet connections. Inex-
pensive, high-speed Internet connections
would certainly make the use of this tech-
nology more common. How many grand-
parents would jump at the opportunity to
see their grandchildren every week rather
than just speak to them on the phone?

Typical user bandwidth requirements
Given that symmetrical, bidirectional
bandwidth is required for these high-speed

applications, the next questions is, how
much will a typical user need in the fu-
ture? To answer this question we can draw
on current experience.

A modestly popular Internet server today
will need to supply around 10 Gbytes/day.
This works out to an average of just about
1 Mbit/sec. This can be supported very
nicely by a T-1 connection to the Internet at
1.55 Mbits/sec. Video transmission at 1
Mbiv/sec also is quite good using existing
compression technology. So, giving each
user 1 Mbit/sec of data bandwidth seems

Established 1975

wCE 5,

® ‘LS Q‘}y %
MI'E@ Q\OQ %%5

Vo

Clean up that Headend!!

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

303-779-1749 FAX  800-922-9200

REDUNDANT POWER SUPPLY (POWERS 16 LNB's)

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

12 CHANNEL POWER DIVIDER

ST.LOUIS, MO PHOENIX, AZ
800-821-6800 800-883-8839
INDIANAPOLIS, IN

800-761-7610 http://www.megahz.com
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like a reasonable starting point.

One 6 MHz channel can easily support
Ethernet speeds of 10 Mbit/sec. If a chan-
nel is dedicated to data transmission on
each of the forward and return paths, all
subscribers accessing that channel will
share a 10 Mbit/sec connection. If a sys-
tem needs to support 1 Mbit/sec/sub-
scriber, then this channel should be
shared by only 10 subscribers.

It is unlikely that all subscribers will be
needing data access simultaneously. In
order to determine how many users can
share a single 10 Mbiv/sec channel, some
assumptions about usage must be made. If
we want to design the network to support
30% of the users simultaneously, then this
data channe! could support 30 subscribers.

Web browsing requires access to high-
speed data transmission, but makes use of
that bandwidth relatively infrequently. To
support Web browsing, sharing a 10
Mbit/sec channel with 50 1o 100 sub-
scribers would allow users 1 Mbit/sec
most of the time it is needed. Most cable
systems can support four to six 6 MHz re-
turn channels and at least that many for-
ward channels. Therefore, the return band
can support 200 to 600 subscribers.

The upgrade problem

A broadcast network in which all sub-
scribers have access 1o the same informa-
tion is clearly unacceptable. Subdividing
the network will be necessary to support
directed data transmission. One obvious
way of dividing a hybrid fiber/coax
(HFC) newwork is to have different infor-
mation sent to each optical node. If this
is done, then each node can support 200
to 600 subscribers. Assuming a 30%
takeup rate, each node can support 600
to 1,800 homes passed.

Five hundred to 1,200 homes passed-
per-node is a typical build today. This level
of segmentation actually matches quite well
with the scenario of having 1 Mbit/sec
available to subscribers for Web browsing.
However, the personal servers and video
transmission will place much higher de-
mands on system bandwidth. Internet
servers will be operating all day, and clients
can and do access the servers at any time.

Once personal Internet servers and
video transmission become popular, having
50 to 100 subscribers share a 10 Mbiv/sec
channel will not be sufficient. Therefore,
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9500's
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6680's
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TULSAT Sells & Repairs
Videociphers
IRD Card
or
Wedge

REPAIRS

VCRS PLUS Upgrades & Exchanges

‘97 Average

Repair Charge
essran $100,00

Including Parts

TAPS
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LINE GEAR

CONNECTORS

1605 E. Iola

Broken Arrow, Ok 74012

BLONDER
TONGUE

The Standard Of Quality In TV Signal Distribution

Modulators
Processors
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Receivers

800-331-5997
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Drake 1240
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918-251-2887
Fax 918-251-1138
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“Per Home

Scalable Nodes Protect Your Network’s Future

frequency bondwidth.

For example, 500 MHz is required to
transmit 80 NTSC-M channels. In con-
trast, a network that supports point-to-
point communications must allocate
dedicated bandwidth to each point. The
information transmission capacity of a
point-to-point communications network
is, therefore, defined by the bandwidth
available per point.

Cable TV networks were designed as
broadcast systems with a high band-
width. This bandwidth makes cable sys-
tems attractive for the transport of
nonbroadcast services. Many cable sys-
tems are currently being modified to
support Internet access. This is a form of
point-to-point data communications.

In the near future, this trend will cer-
tainly accelerate. Indeed, all currently en-
visioned advanced services—Internet
access, telephony, video-on-demand
(VOD)—require point-to-point transmis-
sion of data.

The upgrade of evolving cable TV net-
works from broadcast systems to point-to-
point data communications systems will
be time-consuming and expensive. It is in
the cable operators’ best interest to ensure
that this changeover is done in a manner
that can support services for several
decades. The alternative is to miss out on
future opportunities or to incur the cost of
sequential upgrades.

Data’s demands
Most upgrades today are done to
support Internet access. The Internet is

By Eric Schweitzer

y definition, o broadcast system delivers the same information to everyone on

the system. Therefore, the information transmission capacity is limited by the

simply a worldwide computer network
that allows computer clients to access
servers. As the names imply, the servers
provide some service that the client wants.
This is illustrated by browsing the World
Wide Web. A user (client) runs Web
browser software on a computer that is
connected to the Internet. The client de-
cides that there is some information he
wants on a server somewhere on the In-
ternet. The Web browser sends a com-
mand to the Web server requesting that
information. Special software running on
the server interprets the commands and
sends the information requested to the
clients. The Web browser then displays
the information for the users.

In this scenario, the client sends simple
commands to the servers and the server
responds by providing larger amounts of
data. Therefore, the servers require much
more bandwidth (and greater processing
speed as well as larger storage capacity)
than do the clients. Servers also require
symmetrical bandwidth—a high capacity
for both receiving and transmitting data.
Clients generally require only a high ca-
pacity for receiving data.

Because of these demands, most servers
today are based within large organizations,
such as corporations or universities,
which can afford a high-bandwidth Inter-
net connection, fast computers and large
disk drives. These organizations also have
highly trained computer professionals to
set up and maintain the Internet servers.

The scenario is quickly changing. The

-—-9

Bandwidth for the Masses

Most people recognize the exciting po-
tential of the Internet—instant access
to virtually any information—but they
also have experienced the frustration
of endless waiting for information to
download to their computer.

Cable operators hold the solution to
this problem—high bandwidth net-
works. The problem is how to keep up
with the ever-increasing bandwidth de-
mands to support today’s advanced ser-
vices, not to mention those that haven’t
even been conceived of yet.

You could upgrade your system today
and just hope that your implementation
will be sufficient 1o service your cus-
tomers in the future. However, with this
short-sighted attitude, Your competitors
are going to leave you in the dust.

One way to ensure that your evolving
network will not only meet the needs of
today, but also will deliver the services
your customers will demand in the fu-
ture, is to upgrade your network using
scaleable nodes. This cost-effective solu-
tion will allow you to purchase and in-
stall today only the modules that you
need to meet your current network de-
mands, and upgrade tomorrow when
you discover what the next high-band-
width application will be. This position-
ing will allow you to keep up with your
customers and ahead of your competi-
tion. Don't get left behind!
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THE CHALLENGE

How to provision your hub sites within
budget and space requirements

THE SOLUTION

151 Gemini Upconverters from Barco

L .

. . . Savesspace and reduces costs in your hub

‘f- N site with no compromise in signal quality
‘.3‘/;

- e .

A

I 4 %
/. ——Gemini Upconverters are an ideal alternative
“" " "to conventional modulators for hub sites on a
fiber ring network.

e Two Gemini Upconverters can be housed in
a space one rack unit high.

e Significant cost savings when compared to
conventional modulators.

e Accepts analog or digital IF signals and converts
"“them to RF with no reduction in signal quality

» Remote control, auto-leveling and built-in
diagnostics are standard.

e Tuneable and fixed frequency models
are available

Find Out More!

' Gemini is just one of the many BARCO headend
solutions that make broadband CATV networks
mgre flexible, efficient and reliable. And, like
all BARCO headend equipment, Gemini can be
remotely monitored and controlled by ROSA,
BARCO’s CATV network management software.
For additional information, visit our Web site at
www.barco-usa.com or call 770/218-3200.

I?FIHC-@

3240 Town Point Drive
( Kt‘\mnesaw, GA 30144
lﬁ Tel: 770/218-3200
- ; Fax: 770/218-3250
-

www.barco-usa.com |
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is us.” According to Kuhns, most two-way
systems don't work properly because “we
don't do the basics.” Kuhns showed several
examples of problems he has seen in the
field. One unusual problem he has seen
several times is excessive hum in the return
path being caused by ingress. “Go figure,”
said Kuhns. “We usually assume hum to be
related to a faulty power supply module or
low AC voltage. But nearly every time
we've seen this, we look for a leak, fix it,
and the return path hum goes away.”

The panel’ final presentation was from
Horacio Facca and Gary Chandler of
Philips Broadband Networks. They high-
lighted a novel way to increase return path
bandwidth by using two return lasers at the
node rather than one. Assuming the tradi-
tional four coaxial feeders at a node being
combined into a single return laser, return
bandwidth can be increased by installing a
second laser in the node. One method seg-
ments the node’s return symmetrically
using a “2 x 2 narrowcast” approach, with
two coaxial feeders per laser. A second al-
ternative is to use a configurable switching

technique so that the two return lasers may
be fed asymmetrically, say, one feeder for one
laser, and three feeders for the second laser.

Cable felephony

This year, the business of telephony over
cable has been quietly gaining momentum
in preparation for several commercial U.S.
offerings in 1998. In the show’s panel ses-
sion “Cable Telephony Today: Are the
Phones Ringing?”, Justin Junkus, president
of KnowledgeLink, hosted an update and
discussion by two leading cable telephony
vendors and an MSO that is now actively in
the telephony business.

Vendors have been using 1997 as a time
to prepare for commercial cable telephony
service in this country. While they have been
conducting telephony trials in selective re-
gions of the United States, they also have
brought HFC technology into commercial
service in the Pacific Basin and Australia.

What has surfaced from both types of
introduction is that it takes a combina-
tion of technology and business planning
to succeed.

MHz "

 Established 1975
SATELLITE RECEIVERS AND COMMERCIAL
INSERTION NETWORK CONTROL PRODUCTS

WEGENER
COMMUNICATIONS®

Unity Digital Video Satellite
Receiver

1601 Mainframe w/
Network Control Card

Sportscom Satellite
Receiver

“Call us for all your Wegener requirements”

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

303-779-1749 FAX  800-922-9200 800-761-7610  http://www.megahz.com
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“There is no shortage of experience with
field implementations of cable telephony.
During the planning of this panel, a num-
ber of vendors and operators volunteered
to present their experiences.” said Junkus.

Arris Interactive’s President and CEO
Robert Stanzione presented his viewpoint
on why telephony makes sense as a busi-
ness opportunity for cable operators.
Stanzione’s firm can point to several suc-
cessful commercial implementations of its
HFC product in the international arena.
He showed how the proper combination
of services and cost structure that makes
telephony a profitable business in other
countries can do the same thing for do-
mestic operators.

Ericsson’s Vice President of Broad-
band Systems Staffan Nilsson discussed
the application of asynchronous transfer
mode (ATM) technology in cable tele-
phony, and the ways it makes multiple
services possible.

Alex Best, senior vice president of Cox
Communications, discussed an operator’s
view of what is necessary to be successful in
telephony. In addition to applying the tech-
nology that is offered by vendors, operators
need to solve the challenges of interconnec-
tion with several carriers, and network
maintenance. Best’s perspective comes from
experience. His firm has already addressed
these challenges in its Orange County, CA,
telephony service offerings.

This panel was an opportunity to not
only hear about the telephony business,
but to also questions first hand those who
are making it happen.

New products

For copies of the CT/IC Daily published
at the show, contact cwalker@phillips.com
or scarp@phillips.com.

These dailies were one of the best places
to read about all the new products unveiled.
Also watch “Marketplace” in this magazine
for Western Show product releases. T

Ron Hranac of Coaxial International and
Jay Junkus of KnowledgeLink contributed to
this wrap-up. Philiips’ Business Information’s
Group Editorial Director Dave Jensen took
the photographs.

Laura Hamilton is senior editor and Alex
Zavistovich is executive editor at “Communi-
cations Technology.”
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BIG NEWS FOR BIG SYSTEMS

EAS MADE EAS¢

TRILITHIC ’

EASy

SYSTE

EAS Compliance Technology

Call now at
1-800-344-2412
Sfor Trilithic’s free
EAS compliance
videolape.

D197 Trilithic
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I vour cable system serves 10,000 or more
subscribers, the time has come 10 act on EAS
compliance—Trilithic makes 1t casy.

Trilithic’'s modular EASY” svstem offers
vou an EAS solution that can be quickly
and seamlessly integrated into literally anv
headend architecture, no matter how
complex or sophisticated. With the EASy
svstem vou save time and money with
bolt-on simplicity and the security and
convenience of single source manufactur-
ing and support. And \\1th EASy, EAS compliance
is as casy as mixing and me uchmg the specific

dpd])lhues vou need:

Visit Trilithic’s

e [F substitution ;

e Crawls and all-channel messaging Z’ZZ}Z‘:{{:%;/;;”

e Video substitiiiion FCC's Second

e Conurol of remote hubsites Report and Order:
wwuw. trilithic.com

Don’t wait, call Trilithic today for the good
news on EAS. Not only will you :
reccive our free videotape on EAS
compliance, you'll also receive a
free svstem quote and free EASy
product descriptions

and specifications.
Call 1-800-344-2412.

YOU CAN'Y

BEATTHE
SYSTEM

@ TRILITHIC

The Best Thing On Cable.

317-895-3600 FAX 317-895-3613
Reader Service Number 250



(Top left) A moments peace graces Anaheim; (Right) CableNet hosted the brightest
stars in technology; (Bottom) Yvette Gordon accepts the Women in Technology
award. From left, Society of Cable Telecommunications Engineers’ Bill Riker, Corning’s
Margot Botelho, Gordon, Jones’ Pam Nebles, and Paul Levine of “Communications

Technology” magazine.

consumer market in which they will all be
able 1o compete.

Bob Gordon of Cisco Systems noted
that this agreement proves that “leading
vendors have a conscience. We're trying to
avoid differing camps.” Cisco has agree-
ments with a number of vendors, includ-
ing NextLevel, Hayes, Samsung and
Terayon, among others.

CableLabs is “pleased to see these ven-
dors come together toward the shared objec-
tive of interoperable systems,” said the Lab’s
Bob Cruikshank. He noted the cooperation
“bodes well for the growth of the industry.”

Pressed about the next challenge for
cable, interoperable digjtal set-tops,
spokespersons for the companies acknowl-
edged that lessons learned in achieving in-
teroperability in this undertaking will be
applied to the OpenCable initiative.

Success, in reverse

Panel moderator Ron Hranac of Coaxial
International opened the Society of Cable
Telecommunications Engineers-sponsored
technical session “Two-Way Plant: Travel-
ing Down the Road to Success, in Re-
verse” with an overview of a checklist for

those getting started in two-way opera-
tions. Hranac commented, “This checklist
includes common sense things that have
to be done before you deploy two-way
services. If you don’t do the things on this
list before you fire up the return, you'll
most certainly do them afterwards.”

The panels first speaker, NextLevel Sys-
tems’ Dean Stoneback, spoke on the subject
of return path level selection and setup.
Stoneback began with a comparison of for-
ward and return path alignment procedures.
He described how to determine node gain, a
requirement of proper two-way operation.
Stoneback then reviewed the use of con-
stant power per hertz as one method of es-
tablishing return levels, and emphasized the
importance of unity gain in both the for-
ward and return paths.

Scientific-Atlanta’s Kevin Murphy dis-
cussed two-way design considerations and
return path alignment, detailing procedures
for the fiber link, headend, coaxial plant,
taps and drops. One key parameter, accord-
ing to Murphy; is the need to fix levels at
the return amplifier input port and use that
as the unity gain reference point. “The
goal,” noted Murphy, “is to align the net-
work so the target level at the receiver gives
the proper level at other critical points.” He
added that it is important to design for min-
imum transmitter level variation.

Jim Kuhns, regional engineer for Com-
cast, brought an operators perspective to
the panel. He opened with Pogo’s famous
comment, “We have met the enemy and he
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Show ’97

Vendors Rally Around MCNS

By Laura K. Homilton and Alex Zavistovich

he Western Show's technical spotlight was shining so steadily on one parficular topic that

it's almost unnecessary to point it out. As a matter of fact, even if you weren't there last

month, you'd have a darn good shot at guessing that most of the buzz revolved around, well, you

guessed it: high-speed delivery of data, and more data, and then, of course, a lot more data.

However, just because delivering data over
hybrid fiber/coax (HFC) networks is the
main thing pressing in the cable technical
arena, that doesn’t mean digital video,
cable telephony (including Internet proto-
col telephony) and video-on-demand
aren't out there too. It just seems that the
promises of data are forefronting or dri-
ving these other technologies. Of course,
you already knew that, and the Western
Show simply reiterated it.

Exhibit hall conversations, press confer-
ences and technical sessions made defini-
tive rumblings that the technical
community is on a serious mission 1o
make data happen: Let’s get behind some
standards, continue to upgrade our sys-
tems (o two-way, and conscientiously
clean up the return. And let’s do it now
while the cable industry’s competitive
edge is sharp.

MCNS

You couldn’t swing a piece of coax on
the show floor without hitting someone
who was talking about Multimedia Cable
Network System compliance. And one of
the bigger announcements at the Western
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revolved around that topic.

The future of cable modem deployment
hinges on retail sales, and according to
leading vendors of data over cable prod-
ucts, that means interoperability and com-
pliance with the MCNS specs.

At the Western Show, seven companies
announced they were joining forces to en-
sure that their products, at least, will be
able to shake hands. CableLabs, which is
working on promoting data interoperabili-
ty, was enthusiastic about the agreement.

The participating vendors included
3Com Corp., Bay Networks, Cisco Sys-
tems, Harmonic Lightwaves, NEC Ameri-
ca, Phasecom and Toshiba.

The announcement was an extension of
the interoperability agreement made in
November between Bay and 3Com. The
two companies have drafted requirements
to enable testing of cable modem and
headend products during development.
Technical staff from all seven companies
will meet this month to establish the ini-
tial product testing schedule.

At the conference, Phasecom'’s Ron Vic-
tor noted, “MSOs don't want to buy cable
modems; they want the end users to buy

them. That can't happen without interop-
erability. We want to solve this fast.”
Levent Gun of 3Com said the agreement
enables the companies to create a

BOTTON
[INE---=

' Wrapping up the Westem Show

. Did you miss last month’s big confab?

' Or, did you go to Anaheim, CA, and
were slightly overwhelmed by the
amount of technological information
there was to be had?

You might want to check out the
California Cable Television Associa-
tion’s CD-ROM, or get a hold of copies
of the CT/IC Daily, which was pub-

' lished each day of the show and cov-

| ered new products as well as technical
session overviews.

The CD-ROM offers verbatim ses-
sion transcripts and case studies; audio
and video highlights; exhibitor and prod-
uct listings; speaker slides, biographies

. and contact information; easy-to-use in-

. terface, instant keyword search, Web
links; transcripts formatted for screen
and print; and highlights from the Ca-

| bleNET showecase. It supports both Win-

~ dows and Macintosh computers.

Call (800) 301-2341 or outside the

" United States, call (818) 879-1131; Fax

| (818) 879-0533; or go to the CCTAs

Limited quantities of the CT/IC

| Daily are available by e-mailing
| cwalker@phillips.com or
| scarp@phillips.com.
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Quality Doesn’t
Need Words

Times Fiber Communications, Inc.

T
Divisionof Amphenol corporation
358 Hall Avenue - P.O. Box 384 - Wallingford, CT 06492
(203) 265-8500 FAX (203) 265-8422
1-800-677-CATV (USA Only)
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S O L Ums

By Laura K. Hamilton

Nix the N on NVOD
How One System Did it

or discussion’s sake, let’s define “true” video-on-demand (VOD). And that's VOD capitalized.

Not pay-per-view {PPV). Not near-VOD (NVOD). And not pretty-darn-near-close-VOD.

Let’s agree that VOD is an interactive ser-
vice that offers subs hundreds of movies
or other programming choices at any time
they choose, and at just the touch of the
remote control. It also requires VCR-type
functionality, like the ability to fast-for-
ward, pause and rewind.

That’s always been a hefty order from
an engineering standpoint, especially
since the bandwidth requirements seem
daunting. But let’s say you're an engineer
who has been upgrading your network to
two-way hybrid fiber/coax (HFC). Your
system’s 750 MHz and designed to serve
500 homes (or less) per node. You can
spare at least two 6 MHz channels.

One system outside of Philadelphia,
Suburban Cable, used that as the basis for
commercially launching VOD. Last month
it offered the service off selected nodes in
its service area to around 2,000 homes
passed (with some big help from a digital
VOD service provider).

This wasn't an overnight undertaking.
According to Christopher Patterson, vice
president of engineering for Suburban, the
technical deployment of VOD started over
a year ago. Add to that the fact that Sub-
urban has been upgrading to HFC since
1992, and you can begin to fathom the
amount of engineering that went into this.

But as Patterson says, Suburban looked
at it from the standpoint that it would be
launching several new multimedia-style
services that all use reverse plant.

“We had to make the effort up front to
balance the network properly and to keep
the reverse path clean,” says Patterson.
The VOD system, like the high-speed data
system Suburban also is working on, not
only requires two-way plant capability, it
requires clean two-way capability.

How it works

Key to this particular technology is a pro-
prietary, scalable video server developed by
the Sarnoff Corp. It is a massively parallel
processing system designed exclusively for
streaming video and capable of delivering
thousands of movies to different customers
simultaneously, even though only one copy
of a title is loaded on the server.

The company that offers this service,
DIVA (of Menlo Park, CA), says its “true
VOD service is more bandwidth-efficient
than PPV or NVOD.” How? The digital
video multiplexing ratio of 8-t0-1 obvi-
ously is fundamental here. Also key is the
parallel processing and video streaming in
the server, which is located at the cable
system’s headend. These capabilities en-
able significant reduction in memory and
processing requirements in the set-top.

A video session manager combines Mov-
ing Pictures Experts Group (MPEG) digital
streams and distributes them using 64-QAM
(quadrature amplitude modulation). This
output is delivered to the cable op where it
is combined with conventional analog chan-
nels for distribution. It also processes pro-
gramming requests from the customer and
controls server content output.

The sub’s set-top processes both digital
video services and conventional analog.

Headend requirements
According to Patterson, Suburban did

the following to implement the VOD sys-

tem into its headend:

* Redesign the downstream and up-
stream (reverse) combining networks
to support the requirement to nar-
rowcast the two-way path to smaller
segmented HFC node groupings.
“Once designed we had to rebuild the

combining network and match levels
into our optical feeds for carriage of
the QAM signals,” says Patterson.
Space was allocated in the headend for
the server and video session manger
(VSM) racks (about 144 square feet).
Also, an additional uninterruptible
power supply (UPS) was added to han-
dle the critical up time needed for the
server and VSM equipment.

In order to provision service to the VOD
customer, Suburban needed to add the
optical node information within the
billing system so it would know what
HFC node segment the set-top sits in.
“This is so we can provision the up-
stream channel between four designated
frequencies to avoid problems with re-
verse signal collisions,” reports Patterson.

Return plant

What did Suburban do to ensure a reli-
able return path? “Along with working the
reverse in newly upgraded plant, we in-
spected the service drop to the house to
make sure it met our standards,” says Pat-
terson. “Once in the home, from the
ground block to all the TV sets in the
home (and primarily to the sets where the
VOD service was to be deployed), a service
call was necessary to condition the drop.”

Every non-VOD customer has a high-
pass filter out at the tap. Also, high-pass
filters are used within VOD homes to seg-
ment TV sets that a customer may have
installed and which Suburban had chosen
not to condition. (For example, drops
might have been prewired before the
house was built with improper wiring or
sealed behind walls.)

Laura K. Hamilton is senior editor at “Commu-
nications Technology” in Denver. She may be
reached via e-mail at lhamilton@phillips.com.
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Fiber Optic CATV

Radiant offers a full line of fiber optic cable
plant products. The company guarantees
drop cables with back reflections of -60dB
for ultra polish terminations and -70dB for
angle polish terminations. Available from
two to twelve fibers with customer speci-
fied node connector. Also available are fiber
optic assemblies, couplers, fiber manage-
ment systems and the industry's first and
best low backreflection attenuators— both
fixed and variable.
Reader Service Number 157

Cost-Effective Systems
Transmit Baseband
Video/Audio Over Fiber

Radiant Communications has supplied more
Fiber Optic Baseband Video/Audio Systems
to the CATV industry than all other suppli-
ers combined. Many more options are now
available...single channel systems that meet
RS250 medium or short haul specifications.
Systems with stereo audio or R$232 data.
Bi-directional systems over one fiber, two
or four baseband channel systems and dig-
ital video systems are also available.

Reader Service Number 159

New Unique Fiber Optic
Ethernet System Eliminates
Data Collisions

Radiant introduces the most cost effective
and technologically advanced method of
connecting remote ethernet hubs together.
The series DL200 allows transmission
distances up to 100Km and data through-
puts of 100MBS. It can be used for any size
system...large or small. Typical applications
include interconnecting large metropolitan
school districts or remote college or indus-
try locations. Budgetary cost is less than
$3000 per location. Now available on
one fiber.
Reader Service Number 63

ADVERTISEMENT

DON’T TIE UP PROFITS
WITH DARK FIBER

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

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

AGENTS
WANTED

- Radiant Communications
I Corporation

WTSDEUS.| 1 -800-WOW-FIBR

Contact Us. in NJ 908-757-7444 « FAX 908-757-8666

Internet Address:www.Radiant-Communications.Com
P.O. Box 867 ¢ South Plainfield, NJ 07080 U.S.A.
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FVINALLY, A UPS THAT DELIVERS
GREATER POWER PROTECTION

AT A LOWER COST
THAN THE LECTRO ZTT!
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stawoay + 60/90 VAC
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Introducing the NEW Lectro ZTT/Plus CATV UPS.

At Exide Electronics we like to say, “No matter how good our product is...we can
IMPROVE IT!" And that's exactly what we've done to the Lectro ZTT CATV UPS—the
industry’s first true uninterruptible power supply.

Meet the new Lectro ZTT/Plus—smarter, more reliable, more rugged, more
user-friendly and less expensive than previous comparable Lectro ZTT models!

LecTro Sx0E

ELECTRONICS
A PRODUCT OF EXIDE ELECTRONICS CORPORATION S

- @ YE ' Send me m/ore information on the new
o Lectro ZTT/Plus CATV UPS and tell me

IWEST DRIVE THE how to arrange my risk-free test drive.

LECTRO ZTT/PLUS CATV UPS

RISK-FREE FOR 90 DAYS. Name

. Title
To find out more or to arrange

your free 90-day test drive, call Company

Address

or return the attached reply card City State/Province
Offer available in U.S.A. only. E
. none fax
International customers, please call
about our special trial offer: E-mai .
$100 off your first purchase For even faster service call 1-800-551-3790 or +1-919-713-5300,

or complete and fax this card to +1-919-713-5350.

————
| ' EXIDE

| éeg 7_ro E——— _ ELECTRONICS
| APRODUCT OF EXIDE ELECTRONICS CORPORATION | D —




T HE NEW LECTRO ZTT/PLUS CATV UPS.

ENHANCED PERFORMANCE.

ENHANCED RELIABILITY. ENHANCED VALUE.

Among the enhancements
that make the Lectro ZTT/Plus

an even greater value:

* Microprocessor-driven digital

A‘:. e

¢ A long list of user-friendly
improvements. New LCD display
for more accurate and easier-to-get
Taarreny S0V readings. True digital RMS readings
at the touch of a button. Special

control for smarter functions, LecTro options of previous models now

more accurate information. No
more mechanical meters or analog

built in at no additional cost

readings.
e Optimized field performance e Enhanced battery-friendly topology for ¢ The best ZTT CATV UPS value
for longer MTBF. Fewer parts faster charging without overcharging. Automatic ever! All the above plus a lower

means greater reliability.

adjustments to match environmental conditions. cost equals great value.

Increased input surge protection.

And that’s all in addition to the features and reliability that
made our original ZTT a legend.

The new Lectro ZTT/Plus is built on a solid foundation—the Lectro ZTT's
field-proven reliability, easy serviceability and technician-friendly design.

To benefit from even greater power protection at a lower cost, call for more
information about the new Lectro ZTT/Plus.

1-800-551-3790 ~ +1-919-713-5300

| Lécﬁ'r Oﬁ | EXIDE

ELECTRONICS
A PRODUCT OF EXIDE ELECTRONICS CORPORATION Sl 3

©1997 Exide Electronics Group, Inc All nights reserved © ™ —a trademark of Exide Electronics Group, Inc
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CUSTOMER SERVICE CENTER
EXIDE ELECTRONICS

8380 CAPITAL BLVD

RALEIGH NC 27690-1603

T ESTORIVETHE |
LECTRO ZTT/PLUS CATV UPS

To find out more or to arrange
your free 90-day test drive, call

or return the attached reply card.
Offer available in US.A. only.
International customers, please call
about our special trial offer:
$100 off your first purchase.




RBI is turning the
TDR world on its ear

Upper bandwidth problems? Riser-Bond Instruments can help!

Introducing the NEW Model 1205CX

Additional channels can push the upper bandwidth of your cable system. Minor faults can become
major problems. Your system is not as forgiving as it used to be.

The Model 1205CX TDR features a new sub-nanosecond pulse width that helps uncover even the
smallest imperfections in your cable. Model 1205CX will troubleshoot all lengths of trunk. distri-
bution, and drop cables and help locate laults.

Let the Model 1205CX help turn your system around.

TDR technology from Riser-Bond Instruments. NO SMOKE, NO MIRRORS, NO WIZARDRY!

' Telephone: 402-466-0933 Toli Free: 800-688-TDRs (8377)
RISEI’ Bond E-mail: email@riserbond.com  Web site: http://www.riserbond.com
N INSTRUMENTS
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Compoasite Bwitch Panel
Audio or Video

*4 Balanced AUDIO-FOLLOW-VIDEO Switches
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http://www.monroe-electronics.com

within the number portability network
architecture. This architecture is part of
the common channel signaling (CCS)
infrastructure that has been routing
calls based on dialed digits for more
than a quarter century. CCS already
contained processors (signal transfer
points) and databases (service control
points) that tracked network status.
Number portability adds to the tasks of
these network elements, and introduces
new network elements specific to num-
ber portability.

The ultimate copy of the database of
ported numbers resides in one of these
new network elements, called the num-
ber portability administration center, or
NPAC. The NPAC database receives in-
formation from both the incumbent and
the new service provider, including the
LRN. It validates the information and
downloads routing directions to the
SCP/STP when it receives an activate
message indicating an end user is physi-
cally connected to a new service
provider’s network.

The SCP correlates the called party’s
ported number with the carrier LRN,
which identifies the carrier switch to
which the call should be routed. Another
new network element called the local ser-
vice management system, or LSMS, man-
ages the downloading of ported number
information from the NPAC to the appro-
priate SCP.

All this information concerning ported
numbers comes to the NPAC from ser-
vice provider service order administra-
tion (SOA) hardware and software. The
SOA interfaces with service provider
order and provisioning systems. It re-
ceives orders from these systems, formats
the data for NPAC input, and submits the
data to the NPAC.

Fully automated SOAs are obviously
complex, custom-designed systems that
may be beyond the immediate re-
sources of small service providers. To
solve this problem, there are “low-tech”
dial-up or Wide Area Network (WAN)
alternatives to the SOA, which provide
similar functionality.

Obviously, all this new functionality
and interworking requires extensive
testing to ensure that everything works
together as it should. The first set of
this testing was completed in 1997 in

the Midwest, and the results have been
documented in a Federal Communica-
tions Commission report published
during the third quarter of the year.
Five carriers, Lockheed Martin, and
several network hardware vendors par-
ticipated. Although the tests proved the
architecture and the interfaces generall’
worked as designed, they showed that
some changes in procedures and system
interfaces need to be completed before
widespread number portability become:
a reality.

Other regions are conducting similar
tests, and eventually standards will need
to be set so that portability can extend
across regional lines. In the interim, local
number portability will appear in phases,
with service providers first offering more
expensive interim solutions such as re-
mote call forwarding, then regional porta-
bility based on the new architecture, and
finally, national implementation, when
standards are in place. T

Justin J. Junkus is president of KnowledgeLin
Inc., a training and consulting firm specializ
ing in the cable telecommunications industry.
To discuss this topic further, or to find out
more about KnowledgeLink Inc., you may e
mail him at jjunkus@aol.com.

Acronym Glossary

CCS—Common Channel Signaling -
System for call routing

LIDB—Line Information Database -
Contains actual line termination data
within the switch serving the ported
number

LRN—Location Routing Number -
Identifies the switch serving the ported
number

LSMS—Local Service Management
System - Interface between NPAC and
SCP/STP

NPAC—Number Portability Administra-
tion Center - Ultimate location of ported
number database

SCP—Service Control Point - Part of CCS
SOA—Service Order Administration -
Network element where ported number
information is entered

STP—Signal Transfer Point - Part of CCS
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maly 7¢1 vies The return path puzzie:
Look closcly. the problem is there and vour crews have been scarching for
a week. Still can’t find it? Call Waverek. We can solve any puzzle, even
the real hard ones. 1-800-851-1202. Visit us at www.wavetek.com on the web.

WAVETEK
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BTISC STERED

NOW ONLY
5395

Competition is all around. Don't settle
for a stereo generator that just “lights
the light.” Now add affordable, dbx®
licensed, cable-broadcast-quality stereo
to your small or private cable or
SMATV system.

Leaming Industries, well known in
the cable industry for its high-quality
audio equipment, now offers a
cable-broadcast-quality stereo
generator at a low price. With
available quantity and reseller
discounts, the price gets even better.

SG-100 BTSC Stereo Generator

v dbx® licensed companding

v Cable broadcast quality

v Typical separation greater than 26 dB
v 14 kHz audio frequency response

v Left and Right multi-LED metering

v Three self-contained units per 1-RU

AGC only $149
per channel

Leaming Industries also offers
automatic gain control equipment to
stop drastic program-to-program and
channelto-channel level changes

AGC-100 Audio Gain Control

v Automatic correction of audio levels
v Reduce customer audio complaints
v Save time adjusting audio levels

v Correct two mono channels

v Three self-contained units per 1-RU

It takes the right equipment to offer
quality audio. With our excellent
performance, unmatched features,
and affordable pricing. Leaming is
your "Sound Investment."

Call today to place your order for the

SG-100 and AGC-100.
< - -

-

LEAMING INDUSTRIES

15339 Barranca Parkway, Irvine, CA 92618
Ph; {800) 4LEAMING ¢ (714) 727-4144
Fx: (714) 727-3650
www.leaming.com ¢ e-mail: lic@leaming.com

SCTE UPDATE

SCTE Honors Local Volunteers

In a continuing effort to recognize inno-
vation, commitment and leadership in the
broadband telecommunications industry,
the Society of Cable Telecommunications
Engineers introduced several awards pro-
grams to honor these qualities in mem-
bers of its chapters and meeting groups,
and other volunteers.

As part of the new “SCTE Partnership
Program,” these awards spotlight the sig-
nificant contributions local groups make
to the industry through training and cer-
tification, communication programs, col-
laborations with other associations and
leadership. “Hundreds of cable telecom-
munications professionals donate their
energy, creativity and expertise to SCTE
and the industry on an ongoing basis,”
said SCTE Manager of Chapter Develop-
ment Steve Townsend.

Award categories include: Chapter of the
Year (recognizes chapters that significantly
exceed the Society’ requirements for its
local affiliates); Leadership Circle (honors
exemplary volunteer leadership); Towering
Achievement Award—outstanding educa-
tional programming; Towering Achievement
Award—winning promotions/communica-
tions; Towering Achievement Award—effec-
tive partnerships award.

The deadline for nominations is Feb. 15,
1998. Nomination forms are available from
SCTE national headquarters. The first se-
ries of awards will be presented at Cable-
Tec Expo '98, to be held June 10-13 in
Denver. For more information, contact
Steve Townsend at (610) 363-6888, ext.
212; fax to (610) 363-5898; or e-mail 10
stownsend@scte.org. Information also is
available on the Society’s Website:
http://iwww.scte.org.

Emerging Technologies is Texas-Bound
More than 1,400 engineering profession-
als are expected to converge in San An-
tonio, TX, this month for one of the
broadband telecommunications indus-
try’s top technical shows, the annual
Conference on Emerging Technologies.
The SCTE is presenting this 10th an-
niversary event, titled “Building the
Digital Platform,” at the San Antonio

Convention Center Jan. 28-30, 1998.
The conference will feature presentations
focusing on data transmission networks
and digital TV technologies. The show
agenda includes five top-notch sessions
to feature some of our industry’s engi-
neering leaders, including representa-
tives from the Federal Communications
Commission, CableLabs, Microsoft,
NextLevel Systems, Tele-Communica-
tions Inc. and Time Warner Cable,
among many others.

A brand new addition to this year’s con-
ference is the SCTE Interface Practices
Subcommittee (1PS) Test Procedures
Demonstrations to be held during the 1PS
meeting on Jan. 27 and 28, and through-
out the conference. These interactive ses-
sions will illustrate the processes used in
such test procedures as composite triple
beat distortion, composite second order
distortion, cross-modulation distortion,
insertion gain and loss, frequency re-
sponse, and bandwidth and noise figure,
as well as test methods for group delay,
isolation and return loss.

To add to the conference experience,
special “Viewing Salons” will enable at-
tendees to experience first-hand the fu-
ture of digital TV, offering demonstrations
of high definition TV (HDTV) and trans-
mission techniques.

An exciting addition to this year’s
show is “Alternative Delivery Tech-
niques” to be held Jan. 30, which will
continue the popular “Who Are Those
Guys?” topic first discussed at the 1994
Emerging Technologies conference in
Phoenix, AZ. This interactive session will
encourage communication among com-
petitive service providers.

A welcome reception will be held Jan.
28. This special event, sponsored by
NextLevel Systems and CommScope, will
afford attendees the opportunity to inter-
act with other engineering professionals.
Also, the esteemed “Polaris Award” will be
presented on Jan. 29 during a special re-
ception to honor a leader in the pursuit of
improved fiber optic technology. For more
information, contact the SCTE Special
Projects Department at (610) 363-6888,
or fax to (610) 363-7133. (T
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By Rex Porter

The Cable Man Himselt:
SCTES Bill Riker

illiam W. Riker is president of the Society of Cable Telecommunications Engineers

Inc., a posifion he has held since 1984. As president, he is responsible for the
overall operation of the organization, which has over 15,000 members in 67 countries.

Prior fo joining SCTE, Riker held many technical positions in the cable TV industry, in-
cluding director of engineering for the National Cable Television Association; director of en-
gineering for Showtime Networks; headend engineer for McLean Hunter LTD; and chief
engineer for AmVideo Corp., making him a 24-year veteran of the cable TV industry.

Riker holds a degree in electronic engineering from Monmouth University and a gen-
eral class Federal Communications Commission license. He is a member of the board of
directors for the National Cable Television Center and Museum, an acfive member of the
NCTA Engineering Committee, Society of Motion Picture and Television Engineers, Insti-
tute of Electrical and Electronics Engineers and a senior member of SCTE.

Riker received the “Service in Technology” award from Communications Technology in
1989 and 1997. He was made an Honorary Fellow Member of the SCTE in the United
Kingdom in 1990 and inducted into the Cable TV Pioneers in 1994. In 1995, he received
NCTA's “Vanguard Award for Science and Technology,” the highest recognifion present-

ed to individuals in the industry.

Bill Riker
President, Society of Cable
Telecommunications Engineers

Communications Technology: Could
you remark about the condition of the
SCTE when you first joined in 19772 The
first “SCTE Membership Directory” was
developed during that year, finally being
published in 1978. It stated that the Soci-
ety was in danger of running out of steam
(out of money) with less than $700 in its
national treasury and membership holding
steady at 493.

Bill Riker: I went to work for the cable in-
dustry in 1974 with Dick Loftus in Hobo-
ken, NJ. In 1977, | went to work for
Surburban Cablevision. One of Bob
Bilodeauss policies, as president of the Soci-
ety, was that all of his employees become
members of the SCTE. So, | joined. The
first meeting 1 went 1o was in Saddlebrook,
NJ. The mecting was about using satellites
for the transmission of programming. | was-
n't really going as an attendee; | was going
to the meeting on a project for Bob. | went
to New York state and picked up a conical
horn that was mounted on a tandem boat
trailer. It was mounted so the horn end was
at the back of the trailer and the feed horn
was where the bow of the boat would be.
We brought this thing down from New
York state, set it up in the parking lot of the
Saddle River Hotel and down-linked a
Reuters news feed off of it and displayed
that for the SCTE meeting. And that was
my first exposure to the SCTE. | do remem-
ber an article in the Interval, which you
may also remember, about the same time
the “Bad News Bears” movie was popular
and the article asked the question, “Is Judy
a Bad News Baer?” >
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It was an article about the fact that if peo-
ple didn’t pay their dues, there wouldn't
be a Society around very long. That was
my only real hint that the organization
was in trouble back at that time.

Communications Technology: The next
membership issue of the “Interval” was pub-
lished in September 1980. We had just added
our 2,000th member. But the financial condi-
tion of the Society was as dismal as in the
mid-70s. You were at Showtime, then with
the NCTA. Did you ever seriously consider
getting so involved with the Society at any
point before you were contacted in 19847
Riker: Yes, | remember that directory
when they announced their 2,000th mem-
ber. But, again, | wasn't paying too much
attention to the financial issues of the or-
ganization. In fact, much of the technical
information 1 was getting was coming
from CAT] magazine. CATJ was the techni-
cal journal that our company felt was the
most valuable at the time. [ was with
Showtime from 1979 to 1982, when |
went to work for the NCTA, as Wendell

Bailey’s director of engineering. At that
point in time, the Society was not only
having financial problems but Judy Baer
had left the position of executive vice
president and Steve Cox had taken over
the helm. The Society was trying to en-
gender support from the NCTA and had
asked Wendell Bailey to attend board
meetings and become more involved with
the organization. Wendell asked me to act
as liaison between the NCTA and SCTE.

As a volunteer member of the SCTE, the
first job they gave me was to get involved
with a certain Broadband Communications
Technician/Engineer (BCT/E) Certification
Program and made me chairman of the Cat-
egory 1V curriculum and examination com-
mittee. And then they said, “Oh, by the
way, that will be the first exam to be intro-
duced and we'd like to have it by the 1985
Convention.” And so [ actually started my
involvement seriously with the SCTE as the
NCTA liaison to the Society.

Communications Technology: I sat on the
SCTE Board of Directors when you came
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aboard as executive vice president. Prior to
that, we had received complaints that the
board was loaded with the same group of

“My advice to
installers, technicians
and engineers is fo
stay on fop of these
technologies because,
as they get merged
togLerher, they'll need
fo know how fo work

with all of them.”

“good old boys.” Did that bother you when
you were interviewed for the job?

Riker: Of course, | was aware that some
of the same people had been on the
board for some time. But I did not know
those people very well, so | wasn't con-
cerned at this point. Basically, the reason
I took the job was because | realized the
potential of the organization. The real
reason | took the SCTE job was that 1
saw a need for the organization and felt
that | could make a difference. It’s funny
because, here | was, the liaison from the
NCTA and I would go to board meetings
and say, “Well, if you really want to re-
build this organization, you ought to do
this, this and this!” And, as you know,
when you open your mouth to suggest
that people ought to do things, the first
thing that comes back is, “Well, why
dont you do it for us?”

And so thats really how I think it all
came to pass—I was kind of the new guy
on the block wanting to be proactive with a
lot of energy. | had become very involved
with the certification program. A lot of peo-
ple felt that program was going to breathe
new life into the organization. So, I began.
And, when 1 did take the job, the three ob-
jectives the board gave me were: 1) to save
the Expo (we were only three months away
from Expo '85 and nothing had been done
to prepare for it, yet); 2) to get the Society
on a solid financial footing (the successful
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Expo '85 had a lot of impact toward doing
that); and 3) to put emphasis on our Chap-
ter Development Program.

Communications Technology: One of the
first “growth” projects 1 remember you com-
pleted during your first year was increasing
the number of chapters to nine, from two,
and the number of mecting groups, from
seven, to 31. How did you know to empha-
size chapter/meeting groups so that member-
ship growth would follow?

Riker: The previous philosophy had been
to go and “hit up” the vendors for dona-
tions. And that’s what they were doing
when 1 came on board. 1 felt it was wrong
to simply go ask companies to give us
money. | didn't want to always have my
hand out, asking for support without giv-
ing them something valuable in return.
So, that’s why 1 felt that holding the con-
ferences and the Expo would bring sup-
port from the vendors but they would get
“best value” in return. There were already
two chapters in existence at that time: the
Appalachian Mid-Atlantic and the

Delaware Valley Chapters. The first new
chapter 1 became involved with was the
Golden Gate Chapter and 1 remember
going out to California to hold a meeting
with that group and having to take a “red-
eye” from California to arrive in Florida
the next morning for an organizational
meeting with what later became the Flori-
da Chapter. The people involved in that
meeting were Cliff Paul, Richard Kirn, Jim
Grabenstein and Ralph Haimowitz. 1 guess
the biggest problem that 1 felt the organi-
zation had at that time was that the indus-
try had lost confidence in the benefits of
the Society. A lot of things had not been
done in a professional manner. As you
know, when I came aboard, the staff con-
sisted of myself and one secretary. My first
decision was that nothing was to leave the
organization unless it was completed to
the best of our ability. 1 had to rebuild
member, vendor and industry confidence
that we provided a worthy service. And,
there were a lot of people in the field who
wanted technical training. The need for
local chapters was evident, and the people

in the field were ready 1o make it happen.
There was just myself to do this work—I
would write the entire Interval newsletter
on the airplane while 1 went about the
work of chapter development.

Communications Technology: Prior to your
coming aboard, the SCTE had never owned
its headquarters property. You must have had
a great feeling of pride about each move to-
ward your present headquarters in Exton, PA?
Riker: When I first came on board, we
were sharing a single room at the offices
of Communications Construction Group
(CCG). Tom Polis, of CCG, had been
president of the SCTE and now Jim Emer-
son was president. There was a room with
four desks; two were for SCTE and two
were for CCG employees. After we had
the successful Expo '85 and were able to
move, on our own, we got a $10,000 loan
so we could buy a couple of desks, a copy
machine, a phone system and were able to
rent office space in Exton, PA, about three
miles away from CCG office. Between
1985 and 1987, we expanded three times
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within that same rental office building,
We started in that building with four of-
fices and, by the time we left, we had
about seven 100 square foot offices. Then
we were told that the building was going
to be torn down to make way for a new
highway. So we started looking around
and found the Exton Commons facility.

We moved there in 1987. Certainly that
was a big thrill for me because we bought
the shell of the building and then the ar-
chitects would custom design the interior.
Since my father is an architect, he and |
got together to design the interior of that
building, ourselves. I would even go in on
weekends to run the telephone lines and
alarm system cables and such, because we
couldn’t afford to pay someone else to do
that for us. We were very happy in that
building, but again expanded three times
while we were there.

We purchased the unit next to us and
went from 1,000 square feet to 2,000
square feet, then finished off one of the
basements for more space. We were very
successful with our building fund efforts

to buy the first Exton Commons unit.
Our biggest contributor was Gerry Lin-
fest; there were about 40 individuals and
about 10 companies who contributed
money to that fund. That allowed us to
pay about 50% of the original $120,000
ticket toward the purchase of that new
building. Our lawyer was next door, our
printer was down the street, the bank was
in the same office complex, so everything
was right there. But we eventually out-
grew it to where we had two or three peo-
ple sharing the same office, and we no
longer had expansion capabilities in that
office complex.

1 feel my job with this Society has al-
ways been to be thinking about two years
ahead. In fact, when I took the job back
in 1984, I had a vision of things I wanted
to accomplish and it took ten years to re-
alize the completion of that vision. In
other words, even things accomplished as
recently as within the last three years
were things | thought about when I took
the job. The new building we presently
occupy represents what | am most proud

of. Not because of the bricks and mortar,
but because it is a physical testament to
the growth of the organization. We were
able to purchase our present national
headquarters with funds we had amassed
over the years, as well as a mortgage, ob-
viously. And we were able to do it with-
out raising membership dues or without
raising fees for exhibitors or Expo or any-
thing else.

After coming aboard with an organiza-
tion which was effectively bankrupt, 1
have been very frugal with our members'
money. The building cost $1.3 million to
build; we paid $500,000 out of our sav-
ings and took out an $800,000 mortgage
(of which I am proud to say we have
paid off more than half). We paid
$170,000 for eight acres of land. Only
half of it is buildable but the wet-lands
ensure our privacy and it is probably one
of the most beautiful settings you could
have. Plus, we can now double our pre-
sent office space.

Communications Technology: Two of the
most important engineering events are the
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Conference on Emerging Technologies and
Cable-Tec Expo. Your leadership has inspired
dramatic growth for both events. Do you see
changes for either event in the future?
Riker: That’s a tough question because
every year we do an Expo and we always
come away saying, “That was the biggest
and best Expo we have ever done.” Peo-
ple tell us that and then ask, “How could
you ever improve on that in the future?”
And , as you know, Anna Riker, my wife,
is in charge of the exhibit hall; she has a
lot to do with the look of the show. My
responsibility for Expo is the technical
program, the audio/visual and the stag-
ing. So, she and I try to divide that show
in half.

With technology changing so radically
and our attendance growing so rapidly,
Expo has been in a different location
each year because we keep outgrowing
the facility we were in the year before.
But we constantly strive to make it a bet-
ter show by making improvements each
year. Those improvements are based on
input from exhibitors and attendees. We
try to make the Expo better each year
and, as a result, it keeps getting bigger
each year. Now that’s Expo.

Emerging Technologies originally start-
ed as a fiber optics seminar, done jointly
with the Florida Chapter. It was actually
Bill Kohrt, a board member at the time,
who said, “You know we just can't do
fiber optics forever. There are other tech-
nologies we should address.” So in 1992,
we made it “Fiber Optics Plus” and, in
1993, we changed to “Emerging Tech-
nologies,” which gave us the ability to
change the focus of the conference in ac-
cordance with developments in the indus-
try. This year, for the very first time, we
are going to have “viewing salons,” where
people will be able to see demonstrations
of digital TV transmission methods as
well as high definition TV (HDTV)
demonstrations. We will also be demon-
strating test methods developed by our
engineering committee, as part of our
standard setting efforts for test proce-
dures. So we are adding two new facets to
Emerging Technologies in 1998.

Communications Technology: The SCTE
and 1EEE now jointly sponsor technical
meetings during the year. Would you remark
about the importance of such joint meetings?
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Riker: This is something 1 had originally
proposed to do for the last several years.
In considering this, I really hadn't thought
it would be IEEE. I thought it would be
with SBE or SMPTE that we would do our
first joint conference. It just kind of hap-
pened that we formed a joint engineering
committee with the IEEE Communica-
tions Society, under Joe Terry’s chairman-
ship, and the result was this conference. |
think it brings together engineers who are
outside our own industry with a lot of dif-
fering disciplines to share their perspec-
tives on technology and also brings
together SCTE's credibility in working to-
gether with other organizations. 1 still
hope to be able to do joint seminars with
other organizations such as SBE and
SMPTE in the future.

Communications Technology: CableLabs
and the SCTE are working closely in the
area of specifications and standards for cable
telecommunications. What can we expect in
the near future?

Riker: Richard Green, president of Cable-
Labs, and 1 have been close personal
friends since back in the early '80s, when
he was executive director of ATSC (Ad-
vanced Television Systems Committee),
and I served as a volunteer secretary for
that group. So, we have had a working rela-
tionship even before he came to work for
CableLabs and 1 joined the SCTE. We have
continued that relationship. Actually, we
have a committee between Dick Green,
myself and the NCTA that meets on a regu-
lar basis to make sure our activities are co-
ordinated. This ensures we don't duplicate
efforts and are able to move ahead together.

Communications Technology: Tell us
about the relationship between the American
National Standards Institute and the SCTE.
Riker: That was probably one of the
most difficult projects we ever took on
with this organization. We had applied
to ANSI for standards development sta-
tus in 1993 and the EIA-TIA objected to
our becoming a standards development
organization, saying that they also ex-
pected to set standards for the cable TV
industry and that we should be expected
to submit our standards under them.
Then they would be the ones to push
them through ANSI. We were not happy
with that plan and it took two years of

applications and re-applications to final-
ly overcome their objections.

1 credit Wendell Bailey with assisting
me in overcoming two years’ worth of
disagreements between ourselves and EIA
and finally having them remove their ob-
jections, at which time ANSI immediately
gave us that recognition. Since then, we
have submitted several standards to
ANSI, all of which have moved through
smoothly and we intend to continue that
process. ANSI does not set specifications.
They recognize specifications developed
by other organizations and their job is to
verify that a specification was created
through due process, meaning cveryone
who had an interest in giving input was
afforded that opportunity. That's why Ca-
bleLabs cannot set specifications—be-
cause they are a “members-only”
organization. But the SCTE is open to
anyone with a legitimate interest in the
activities of the organization and, there-
fore, being an open organization, we are
the only ones in the industry able to
comply with the requirements of ANSI to
allow due process.

Communications Technology: As we head
toward new technologies such as digital TV,
data transmission, IP telephony and others,
what advice would you give to installers,
technicians and engineers?

Riker: That's a really tough one! This
industry is changing. it's not just about
changing connectors or handling RG-
59 anymore. It is now about delivering
new technologies through new delivery
methods. So, my best advice to in-
stallers, technicians and engineers is to
do their best to stay on top of these
technologies because, someday, as they
get merged together, they'll need to
know how to work with all of them.
One of the examples of the Society's de-
sire to keep installers, technicians and
engineers well-informed is not only our
seminars, videotapes and publications
but also the SCTE List, which allows
members to interact on a daily basis,
exchanging information in an open
forum. T

Rex Porter is editor of “Communications
Technology.” He can be reached in Mesa, AZ,
at (602) 807-8299 or via e-mail at
tvrex@earthlink.net.
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Wrapping Up Western

A Heady Experience

o there we were, some of the finest minds from Communications Technology magazine,

and one of the leading vendors of network management equipment, sitting down to din-

ner. Qur topic of discussion? Not the state of the industry, that's for sure. We were talking about

how the members of the (T staff all seem to have such large heads.

That’s the Western Cable Show for you:
Three days of innovation, layered liberal-
ly with Dada-esque surrealism. (Of
course, we at CT do seem to have unusu-
ally large melons, but let’s not go down
that road.)

This year’s Western Show offered some
exciting insight into the future of data de-
livery over cable. 1t was hard to hear the
message sometimes, though, for all the
giveaways at the show. Some operators
seemed to be on the floor just to scarf up
all the free stuff they could find.

VENDOR: Let me tell you about our new
MCNS-compliant modem...

ATTENDEE: Great. Say, I like that necktie.
Drop one in the bag for me?

VENDOR: Sir, this is my own tie. About
MCNS...

ATTENDEE: Just put it in the bag. Got
any T-shirts?

The upshot of the Western is that
data delivery is hotter than ever. Most
modem vendors concede that the indus-
try has to standardize around MCNS
(Multimedia Cable Network System) specs
to be viable in the consumer market.
Many also are making it as easy as pos-
sible 10 offer data services, providing
products with dual return capability. 1f
your reverse path isn't ready, you can
still offer service with telco return.
Then, when you are ramped up, you
switch users to the HFC back channel.

There are new entrants in the modem
arena, too. Samsung unveiled a prototype

cable modem, named InfoLink, as an ex-
ternal PC peripheral. The modem, initially
10 be sold 10 operators, will be available in
retail outlets in 1998. An internal PC card
version and a telco-return model are ex-
pected by mid-1998.

Integrity Communications showed a
broadband modem system for HFC and
wireless networks. Trials of the modem
are underway on Spike Technologies’
MMDS network in Nashua, NH and Me-
diaOne in Chicago.

Philips introduced the Crystal data.link,
the latest in the company’s Crystal line.
Dubbed the “un-modem,” the product is a
printed circuit card housed in a subscriber
interface unit mounted on the outside of
the house. The “un-modem” offers 128
kbps data transfer speeds, reducing capital
expenses and telephone switch traffic
while maintaining optimum speeds during
heavy network traffic.

Behind the scenes, some interesting
stuff was going on with Com21. First,
Philips announced a distribution agree-
ment in which the company said it was
buying up to 200,000 ComPORT
modems for worldwide distribution. An
agreement with Celestica to build the
ComPORT cable modem means Com21
will be able 10 deliver volume quantities.

You'll notice a lot of interesting part-
nerships lately. For instance, 3Com is
hedging its bets between marketing its
own cable modem products under the
US Robotics name and underwriting
some of Com21’s expenses (Siemens is
in the picture, t0o.). Cisco Systems is

also making some money from more
than one source, with an equity interest
in both Com21 and Terayon.

Another interesting partnership is be-
tween ADC and Phasecom. The Asym-
metrical Cable Engine (ACE) from ADC
is an asymmetrical, two-way cable
modem, the newest product to be added
1o the Homeworx broadband platform.
The modem will be manufactured by
Phasecom, which has its own cable
modem, SpeedDemon, available in exter-
nal and PC card versions.

All that movement is designed to make
cable modems a successful piece of con-
sumer equipment, which takes away from
operator’s rental revenues, but will ensure
deeper penetration into the market of PC
users who subscribe to cable.

What happens then? Some folks have
suggested IP telephony may be the next
step in cable telecommunications. Will it
eclipse RF telephony for MDU applica-
tions? Probably not as the primary
phone line; as a second line, the premi-
um tier in a data package, 1 think it
shows a lot of promise.

All of this activity is likely to change
the face of engineering, as well. You'll find
over time that your crew will stand
should-to-shoulder with more MIS types,
software engineers rather than old-school
techs and linemen. Someone has to main-
tain the data networks, update the home
pages, and so on.

By the next Western Show, cable
modems will be on the shelves in retail
outlets. Then we'll see some real move-
ment. Personally, I'm looking forward to
anything that will turn the conversation
away from the size of my head. (T

Alex Zavistovich is executive editor of “Com-
munications Technology.” He can be reached in
Potomac, MD, at (301) 340-7788, ext. 2134.
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RD U Return Svstem Operations made Simple...
The Return Display Unit A Kev to 2-Way Success

Real Time RF HE Levels
Ingress Noise Alarm
High Carrier Monitoring
Video and Data Outputs

The RDU is a new piece of test equipment.
It allows technicians to monitor the return
system from any point in the cable system
without the traditional and cumbersome HE
spectrum analyzer / camera setup.

The RDU allows system installers and technicians The RDU displays noise, ingress and RF

to view on any TV screen, the RF Levels, Ingress and carriers, the same as a spectrum analyzer
Noise present back at the HE from a subscriber's with a video and computer screen refresh
home, system amplifier, feeder tap or fiber node. rate of just 350 milliseconds!

The RDU processes the X /Y output data generated by The RDU displays HE return levels on two
an internal spectrum analyzer and converts it to NTSC user selectable test carrier frequencies in the

video for input to a standard CATV modulator. A data 4-44 mhz. bandwidth. Test carriers and
output allows the analyzer screen to be viewed on a
computer, same as video. Software is Windows 95
networkable so office possibilites are endless.

ingress / noise levels can be easily docu-
mented from every installation and service
call. Simple and easy to implement.

RDU software monitors ingress / noise by
recording RF energy, where you designate, in
200 khz. segments. The RDU averages the
data and displays a ingress / noise number,
real time. Response over time charts can be
outputed for analysis and documentation.

The RDU is an efficient new tool to activate
and maintain broadband networks creating
benchmarks for return cable system operations.

- . - The RDU allows you to start your system with
= - o = a return video channel and migrate to a data
] stream as your people master the art of return
operations. Keep it simple to succeed.
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‘HRANAC—Notes for the TechREBEESEN

By Ron Hranac

The Western Show

s | write this month’s column, it's been just a couple days since | refurned from the 1997

Western Cable Show. This was the 30th Western Show, and judging from floor fraffic, 1'd soy

it was probably o resounding success. The Anaheim convention center was pretty much wall-to-wall

exhibits. What a change from when | first started going to the Western Show of Disneyland Hotel back

in the ‘80! While | didn't hear any specific attendance figures, it looked fo me s if we're out of the

slump that plagued much of the industry’s trade shows during the past year or so.

By the time you read this, official num-
bers should have been published.

Besides the usual meetings and tech-
nical sessions, one thing I try to do at
major conventions is walk the exhibit
floor in search of interesting and un-
usual technology. Often the more
unique gizmos are found in small com-
panies’ booths, hidden in corners at the
far ends of the exhibit hall. This year 1
found goodies among large and small
exhibitors. Here’s an overview of some
of the more interesting things | saw.

Test equipment

How many of you remember the old
Avantek low level sweep system? This is
the one I learned to sweep with back in
the late 1970s. | assumed that the prod-
uct had long since died and gone to test
equipment heaven. Wrong. A Canadian
manufacturer, Avantron Technologies,
has resurrected the old Avantek low
level sweep technology, and updated it
with microprocessors and modern digi-
tal signal processing, and added a host
of other features.

Avantron’s AT2000R is a battery oper-
ated spectrum analyzer (not just a spec-
trum monitor like the old Avantek
sweep receiver) that can do the usual
CATV proof-of-performance measure-
ments, and is capable of forward and re-
verse sweep. The sweep operates 40 dB
below visual carrier levels—the old
Avantek was 30 dB down as 1 recall—
and is said by the manufacturer to be

capable of sweeping through any signal
(digital included) carried on the net-
work without interference or the need
to set up guard bands. Price depends on
options and configurations, but is in
line with other similar equipment on
the market. Avantron can be reached at
(800) 297-9726 or (514) 725-6652.

“The CableNET exhibit
brings together several
companies displaying
the latest digital
and other inferactive
technology.”

Hewlett-Packard was demonstrating
a modified version of its HP8594Q, an
instrument designed for the European
DVB-C market. Housed in the same
style enclosure as the popular
HP8591C spectrum analyzer, the '94Q
was designed to measure digitally mod-
ulated signals. For instance, it can pro-
vide a constellation display, measure
average carrier power, adjacent channel
power, and several other parameters

such as modulation error ratio (MER)
and error vector magnitude (EVM),
The Western Show display model had
been tweaked to work on North Ameri-
can MPEG digital signals, and produc-
tion units are expected to be available
early- to mid-1998.

My request: While HP engineers are
doing necessary product modifications
for North American downstream MPEG
testing, how about making this instru-
ment capable of doing upstream digital
measurements, too? Considering its an-
ticipated $25,000 or so price class, it
should be a two-way box. Contact
Hewlett-Packard at (800) 452-4844.

Hukk Engineering was part of this
year’s CableNET exhibit. Hukk demon-
strated its CR-1200 QAM Monitor, a
handheld instrument that shows constel-
lation displays for 64- and 256-QAM dig-
ital signals. It will perform bit error rate
tests (both pre and post FEC), errored
and severely errored second counts, and
average carrier power. The CR-1200 also
serves as a traditional signal level meter
for analog CATV measurements! Avail-
ability is planned for the first quarter of
1998, with a target price around $4,000.
Here, too, I'd like to see an upstream
box. Hukk Engineering can be reached at
(888) 236-8948.

Tektronix had a couple prototype dig-
ital modulation analysis measurement
instruments on display in its booth. Ex-
pected to be available later in 1998, the
handheld devices will provide techni-
cians the ability to measure 64-QAM
signals in the field. Perhaps the most
interesting technology from Tektronix
was the PQA200 picture quality analy-
sis system. This is a computer-based
system that can objectively measure
picture quality, based on a number of
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( BREAKING OUT OF THE BOX

The exhilaration of sport. Winning. The unique style delivered by a champion. History in the making
as seen through cable television systems. People from all corners of the planet learn, laugh and
think because of the products we design, manufacture and service. Our open architecture “point
2 multipoint” network solutions deliver a global culture, breakthrough products like Laser Link'

optical transmitters and Digicon™ connectors designed to increase and add new revenue
streams. Moving communications beyond the box. Call us. 770-441-0007 or www.antec.com
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sophisticated algorithms. Intended pri-
marily for lab and research applications
(it's a $50,000 to $60,000 product), the
PQA200 was an impressive demonstra-
tion of using computer technology as a
“calibrated eyeball” instead of more tra-
ditional human viewer trials. Contact
Tektronix at (800) 426-2200.

New technology

As has been the case for the past few
years, the Western Show CableNET ex-
hibit brings together several companies
displaying the latest digital and other
interactive technology. For instance,
CableNET is where some of the first
side-by-side comparisons of 28.8 kbps
dial-up versus ISDN versus 10 Mbps
cable modems were shown.

The buzzwords for cable modem tech-
nology were clearly “interoperable™ and
“MCNS compliant.” It looks like our next
generation modem technology is just
around the corner. While it may be many
months or even a year or two before we
start to see cable modems in every Circuit

City or CompUSA, that day will be here
before we know it. Just for an operating
reality check, I stopped by one booth and
logged on to the American Radio Relay

“Even more
impressive were the
gas plasma HDTV
displays: TV sefs only
a few inches thick.”

League’s World Wide Web site to check
claimed contest scores (I'm an avid VHF
and microwave ham radio contest opera-
tor). Yes, | was able to view the ARRL
Web site, and quickly, too.

Mitsubishi, Fujitsu, Pioneer and
Sony were displaying fully operational
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high definition television in the Ca-
bleNET exhibit. At least one was 256-
QAM digital to the set. Nice pictures!
Near 35mm film quality. Even more im-
pressive were the gas plasma HDTV
displays: TV sets only a few inches
thick. One was 50 inches diagonal! |
was afraid to ask what those things
cost. Still, it was easy to imagine a 100
inch home version showing the movie
Star Wars. Someday...

Heroes

The programmers provided the usual
opportunity to meet famous sports fig-
ures, Playmates, and movie stars. By far
the most exciting for me was a chance
to meet and chat with Apollo 12 astro-
naut Charles (Pete) Conrad, Jr., the
third person to walk on the moon. In a
time when the popular media has inap-
propriately made “heroes” out of pro-
fessional athletes and actors, it was
nice to meet a real American hero.
Thanks to Speedvision for hosting Mr.
Conrad’s appearance. >

WWW.cableinnovations.com

800-952-5146

Cable Innovations Inc.
130 Stanley Ct.
Lawrenceville, GA 30245

There is No Place
like @Home...

to advance your Cable Network
Engineering Career.

@Home is leading the way in internet service over HFC
technology. With @Home's strategic cable partners, @Home is
positioned to be the leading Internet Services Provider. We
built the first multicasting network that delivers multimegabit
connections to the cable users with the most robust content on
the internet today. @Home is looking for leaders in the cable
network engineering field, including:

Regional Affiliate Engineering Managers

Project Engineers

Candidates should have 5-7 years of engineering and system
maintenance experience in the Cable television industry. Proof
of performance testing and Headend operations essential.

@HomeNetwork.

For an opportunity to meet with one of our staff at the
Emerging Technologies Conference, January 28 -30, 1998,
please submit your resume “2hotjobs@home.net"”!
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You don’t have to be a
big quy to get online

Just when you thought the industry’s
MSOs were the only ones capable of
bringing cable modem service to the
general public, along comes HSAnet. A
Colorado-based company, HSAnet was
founded to provide Internet and high
speed data services to small and medium

size cable operators. The best part, ac-
cording to company president Ron Pit-
cock, is that this can be done for little or
no cost to system operators. HSAnet pro-
vides everything but the bandwidth and
a little headend space for required equip-
ment. As I understand it, the company
sets up a revenue sharing arrangement
with operators, similar to what the home

Lindsay Electronics

Creating the New Standard
for System Symmetry
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shopping services do. Nice idea for
systems that can't afford to roll out data
services themselves. For more informa-
tion, contact HSAnet at (303) 979-8965.

Technical sessions

The Society of Cable Telecommunica-
tions Engineers once again sponsored the
show’s technical sessions. 1 was able to
attend only a couple of them (I moderat-
ed the panel on two-way), but heard very
positive comments from show attendees
about the technical sessions in general.
Nice job, SCTE. For those of you who

“| heard very
positive comments
from show attendees
about the technical

sessions in general.
Nice job, SCTE.”

stopped by the two-way session, you'll re-
call we sang Happy Birthday to one of the
panelists, fellow SCTE board member Jim
Kuhns. He should never have told me it
was his birthday <grin>. I expect revenge,
but it will have to wait until at least
1999. I'll be overseas when my birthday
rolls around this month.

And finally, a note to Western Show or-
ganizers. First, a tip of the hat for a job
well done. Second, the Western Show
seems to be getting more and more like
the National Show. This in itself isn't nec-
essarily bad, but can attendees and ex-
hibitors be encouraged to be a bit more
casual like the old days? There are getting
to be way too many suits and ties! (T

Ron Hranac senior vice president, engineer-
ing for Denver-based consulting firm, Coax-
ial Internaitonal. He also is senior technical
editor for “Communications Technology.”
He can be reached via e-mail at
rthranac@aol.com.
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ADVERTISEMENT

BATTERY TESTER cheeks 12 volt
standby batteries automatically

The Performance Model BT 1200 universal
battery tester checks gelled electrolyte and
lead acid batteries in 10 seconds. Since hatter-
ics deteriorate gradually, regular testing with
this unique device enables you 10 log changes
in voltage levels as they occur. Having this his-
tory lets you know when 10 do preventive

maintenance hefore a critical battery fails.
Price is $250. Order today. call 10ll free

REPLACEMENT FERRO fits most 800/279-6330

manufacturers cabinets Reader Service Number 118
The Performance Model FR2000 60V/16A
Ferroresonant power supply is designed to
replace or retrofit discontinued and obsolete

lies. It fits most existing cabi 1
omtal Vo e Power Supplies
wiring. Price is $299, call 800/279-6330. n
Reader Service Number 101 So Rellable - -
4
They’re Backed by a

Lifetime Warranty !

SURGE-GARD protects against
nuisance fuse blowing and resets in

60 seconds

Self-resetting cirenit hreaker fits fuse elips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
apparent reason causing unnecessary trueck
rolls. Merely remove the undependable fuse
and snap-in the Surge-Gard. Specify Model
SGI5A for 15 ampere protection. Cost only
$17 (100 & up). Call toll free

800/279-6330.

Reader Service Number 116

Our industry-leading design and reliability assure
that our products give years of trouble free service,
but that isn’t all, our confidence in the integrity of
Performance power supplies is so positive,that

we back them with a lifetime limited warranty.

So call today to find out more about the many
benefits of using Performance power supplies.
You’ll be glad you did . . . for years to come.

VOLTEX CATV-27 Standby hattery
costs only $61.95

Best high temperature battery available! P E R F O RMAN C E

Normally ontlasts valve regulated gelled elec-

trolyte batteries two to one in CATY applica- P OWE R T E C HN O L O G I E s

tions and provides as much as 15% longer run

time. By far the best battery value on the mar- P. o_ Box 947’ ROSWELL’ GA 30077 ° 800-279-6330

ket today. Call Performance today for details AN EDWIN-ROSS COMMUNICATIONS COMPANY
800/279-6330.
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FOCUS ON
By Justin J. Junkus

Local Number Portability
Depends on New Architecture

bout a year ago in this column, we talked about local number portability and its im-

portance to emerging telephony service providers, such as cable telecommunications

companies. Since then, much work has been done in the industry to define the network structure

that makes it possible to port a telephone number, or allow consumers to retain that phone num-

ber under any of several changes in service.

Because this ability to retain a phone
number is so important to our potential
customers, an update should be helpful
not only for an understanding of the tech-
nology, but also for answering some of our
customers’ questions about how the
telecommunications industry is meeting
this challenge.

Let’s start with a short refresher. There
are three types of local number portability:
service provider portability. location porta-
bility, and service portability. Service
provider portability allows end users to
keep their phone numbers when they
change service providers, such as for a
move from the incumbent telephone com-
pany to the cable company. Location
portability is the ability to keep a phone
number after a geographic move. Service
portability means you can add new ser-
vices 1o your line without having to
change your phone number.

Of the three, service provider portabili-
ty is the one that is most helpful 10 new
market penetration by emerging telephony
providers. The reason is explained by the
source of the need for cach type of porta-
bility. The need for location and service
portability often arises as a result of con-
sumer-initiated changes driven by their
own needs, not necessarily related to
telecommunications.

A move 1o a new location is an example.
The need for service provider poriability,
on the other hand, is primarily driven by
telecommunications considerations, and is

often the result of marketing efforts ini-
tiated by the new service provider
rather than by the end user. Implemen-
tation of service provider portability in-
volves changing historical linkages
between phone numbers and serving
telephone offices.

“Of the three, service
provider portability is
the one that is most
helpful to new market
penetration by
emerging telephony
providers.”

Traditionally, the first three digits of a
seven-digit local phone number designat-
ed a particular telephony switch that
served that telephone subscriber. In fact,
these digits became known as office codes
or exchange codes, and have become syn-
onymous with the building that houses
the switch.

With the introduction of local number
portability, the first three numbers of the
seven-digit local phone number no longer

@Al EPHONY

identify a particular switch, since it is un-
likely that the new service provider will
be using the incumbent telephone compa-
ny's plant to complete calls. Accordingly, a
new way of identifying the end user’s serv-
ing switch needed to be created, so that
calls to that user could be routed properly.

This new identifier is called the loca-
tion routing number, or LRN. Each
switch that hosts ported numbers will
have a ten-digit LRN assigned to it.
When a call is made to a ported number,
a network database associates the called
number with the appropriate LRN. The
call is then routed to the appropriate
switch based not on dialed digits, but on
information from the database. The actu-
al line termination on the switch for the
call 1o the ported number is determined
by a ten-digit global title translation to a
separate, but related, line information
database, or LIBD.

In order to provide routing information,
the database of ported numbers obviously
must contain accurate information on
which the service provider is serving each
subscriber. It thus becomes the ultimate
authority on who should receive the
monthly revenue associated with that sub-
scriber’s local phone service. To ensure ab-
solute fairness, the administrator of that
database must be an independent third
party, with no interest as a carrier in pro-
viding local phone service.

During 1997, two such administra-
tors were chosen on a regional basis by
committees of telephone carriers. They
are Lockheed Martin and Perot Sys-
tems. Lockheed Martin is responsible
for the Mid-Atlantic, Midwest, North-
east, and Southwestern states. Perot
services the Western, West Coast, and
Southeast states.

In actuality, data from the database is
distributed to various network elements
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Target”

Using Reverse Path Segmentation

By Horacio Facca and Gary Chandler

ew methods in hybrid fiber/coax (HFC) reverse-path segmentation and forward path

narrowcasting are enabling operators to farget specific service areas in the forward path

while increasing the network’s return bandwidth availability per subscriber.

Broadband network operators will learn
about the feasibility of adding this targcted
service bandwidth and subsequently more
data throughput without requiring costly re-
construction of the existing hybrid fiber/
coaxial network. Lets examine the methods
of forward path narrowcasting and reverse-
path segmentation, and ultimately how they
can he combined to help operators lower
their entry costs in deploying interactive tar-
geted services, like data and telephony.

Standard node platforms existing in
today’s HFC networks have some limitations
with regard to deploying targeted services.
Most networks were designed to accommo-
date analog and digital forward signals,
while managing return-path traffic based on
limited knowledge of targeted service needs.
Increased understanding of the return path
and the rapidly approaching requirement for
more return bandwidth drive the industry
to seck bandwidth-efficient solutions for

deploying advanced access services. A flexi-
ble node platform that supports both target-
ed forward digital services and return-path
segmentation is one such solution.

Return-path segmentation

Return-path information capacity is deter-
mined by the diplex filter within the RF am-
plifier modules; serving area size and
subscriber penetration; upstream data mod-
ulation schemes; and ultimately, the services
being deployed. Typical nodes are designed
to take four return legs and combine them
in the RF domain. This 4-by-1 configuration
represents a traffic bottleneck at the node
that limits the bandwidth available per sub-
scriber. Return-path segmentation is a con-
cept that significantly changes this scenario.

One way 1o segment the system’s return

Figure 1: Forward path narrowcasfing implemented with one analog broadcast receiver
and two digital narrowcast receivers
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path is by changing the appropriate return
interface assembly in the node and adding
another return transmitter. This 2-by-2
configuration splits the serving area sym-
metrically into two independent return
paths, effectively doubling the available
bandwidth per subscriber. Other benefits
to this approach include increased sub-
scriber reliability in the return system and
reduced noise funneling into a single
transmitter. Upgrading the node to a 2-by-
2 configuration is not costly if an extra
dark fiber is already in place. It depends
almost solely on the cost of the laser used.
Also, changing the return interface assem-
bly and adding a second return transmit-
ter requires no plant reconstruction and
does not interrupt forward path service.

Programmable switching

The second way to segment the return
path is to use a programmable switching
technique. A pre-configured, selectable
switch, which is controlled and pro-
grammed remotely by the network’ ele-
ment management systern, adds a new
level of flexibility. Depending upon the
bandwidth demand on each return leg, the
configurable switch can direct return traffic
to either transmitter. With the switch in

JANUARY 1998 « COMMUNICATIONS TECHNOLOGY

place you can divide the return legs asym-
metrically—{or example, three return legs
directed to one transmitter and one leg to
the other. This configuration option is re-
ferred to as N-by-21. As the serving area
grows and subscriber density increases,
each return leg will demand different
amounts of bandwidth. When this occurs,
the ability to split the node asymmetrically
may become an important advantage.

A configurable switch also has the ability
to pre-set bandwidth allocation for different
serving areas to accommodate changing
usage patterns. One example might be to
support the telephony requirements of a
business district during the day and pro-
vide the necessary data throughput to the
residential area for evening Internet use.

The N-by-2 configuration with a selec-
table switch offers techniques for return-
path noise monitoring and control. The
selectable switch can attenuate each re-
turn leg independently to isolate the one
carrying noise ingress. This feature allows
fast troubleshooting which maximizes ser-
vice availability to the customer. In addi-
tion to improving service to return-path
customers, modern optical nodes allow a
system operator to offer interactive ser-
vices at a reasonable cost.

Forward path narrowcasting

Forward path narrowcasting (where a
narrow portion of bandwidth is used to di-
rect cast targeted services to a specific por-
tion of the population) also adds flexibility
to the node. Typical nodes in HFC systems
contain one optical receiver with 500 MHz
(50-550 MHz) of bandwidth for analog
broadcast programming, at least 200 MHz
(550-750 MHz, or greater) dedicated to
digital applications.

When a node is fed by only one receiver,
analog and digital signals are sharing the
same fiber. Dividing the node in half, by
using two additional optical receivers, sup-
plies at least 200 MHz of bandwidth to each
side of the node, doubling the bandwidth
available for targeted digital services. For-
ward path narrowcasting is used most effec-
tively in nodes that contain at least three
receivers (See Figure 1 on page 56). For-
ward path narrowcasting allows the use of
lower grade, less expensive digital forward
transmitters at the headend because digital
signals are more noise-tolerant and do not
require extra circuitry for linearization. Di-
rect-cast digital signals will not undergo
multiple splits like analog signals do. With
direct casting, one headend transmitter tar-
gets one receiver in a node. Direct casting to




Figure 3: The Nx2 node configuration featuring forward narrowcasting and a selectable switch
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scriber reliability:
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Designing Nodes

The challenge: Designing nodes to ac-
commodate the increasing demand for
more return bandwidth and the re-
quirements of advanced access ser-
vices. Present node platforms have
limitations such as return path traffic
bottleneck, limited bandwidth per
subscriber, and limited bandwidth for
digital services.

The solution: A flexible node plat-
form that supports both targeted for-
ward digital scrvices and return path
segmentation. A user can even
progress to the most advanced node
platform one step at a time.

The bencfits: The node configuration
at cost-effectively optimizes the de-
ployment of targeted services while
increasing reliability is the N-by-2
node with a selectable switch and for-
ward path narrowcasting.
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techniques provide greater flexibility than
the nodes of the past. Early nodes segment-
ed the serving area into four equal sections,
each with four RF legs. The first RF amplifi-
er in each quadrant could be transformed
into an additional optical node when more
bandwidth was required. This would even-
tually result in the conversion of four RF
amplifiers into nodes, and the addition of
fiber, in order 10 provide additional band-
width per subscriber. The construction
costs associated with upgrading amplifiers
10 nodes can be minimized by today’s node
solutions. (See Figure 2 on page 57.)
Today’s node platform provides system
operators with many options. Typical
node configurations are easy to upgrade.
You can migrate to the N-by-2 node, one
slep at a time, as your system demands
more bandwidth and functionality. Each
step provides incremental benefits 1o both
subscriber and operator. The node config-
uration that cost-effectively optimizes the
deployment of targeted services while in-
creasing reliability is the N-by-2 node
with a selectable switch and forward path

narrowcasting. This node platform in-
creases the available return bandwidth, al-
lows the operator to deploy advanced
access services, saves on reconstruction

“As the servin

area grows an
subscriber density

increases, each return
leg will demand

different amounts of
bandwidth.”

costs, and provides added subscriber relia-
bility. If bandwidth demands continue 1o
increase, deploying additional fiber and
upgrading amplifiers to nodes is still an
option since the overall system design

Drill screw drives into wood or screws info
metal or AC shingles. Holds where nails

Guaranteed The Best!

M&B Cable Fastener

Black Aluminum Body Will Not Crack, Split, Chip or Rust

Super hard nail drives into wood,
concrete, mortar or brick.

techniques have not changed. (See Figure
3 on page 58.) The cost savings, sub-
scriber reliability, and additional band-
width provided by modern node platforms
allows operators 1o maximize customer
satisfaction and system revenues while in-
creasing shareholder value.

Selectable switching is the first step to-
wards a more sophisticated return router
switch with dynamic switching capability
based on bandwidth demand and hardware
availability. Although this concept is appeal-
ing for return path monitoring and control,
it is understood that implementation diffi-
culties still need 10 be resolved. C

[Editor’s note: For an expanded version of
this article, contact Philips Broadband Net-
works, Inc.]

Horacio Facca is product manager; optoelec-
tronic nodes and systems, and Gary Chandler
is market manager for Philips Broadband Net-
works, Inc. They may be reached at (315) 682-
9105 e-mail: hfacca@pbn-us.be.philips.com
gchandler@pbn-us.be.philips.com.
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The Need for Speed

The Case for Symmetrical Data Delivery on HFC

By Bruce McLeod

capabilities that are not possible under
shared media methods. This technology

eyond todoy’s Internet super-consumers are tomorrow's fully active users who will ex-  is implemented in an HFC system by

ped high bondwidth, two-way data connections and, in effect, will reside in a virtual

neighborhood.

Their usage patterns and expectations of
Internet access and data bandwidth re-
quirements have evolved and increased,
bringing new challenges and opportuni-
ties for the hybrid fiber/coax (HFC) sys-
tem operator. With symmetrical data
delivery (SDD), the HFC operator can
offer and deliver the flexibility and in-

creased bandwidth to satisfy the appetites
of the most bandwidth-hungry customers.

SDD is dedicated, two-way or duplex
bandwidth over the HFC transport sys-

tem located between the end-user modem

data byte transmitted by the user is allocat-
ed a time slot in a telephony frame. In the
basic T-1 frame, 24 64 kbps signals, or voice
channels, are multiplexed to form a 1.544
Mbps data stream. The T-1 circuit from the
switch and the data service unit (DSU),
which converts computer data signals into
switch compatible form at the user location,
are synchronized to a timing source. The in-
formation contained in each time slot is
then processed toward its final destination
by the switch through the DSU to the Inter-
net service provider’s (ISP) router.

and the network connection modem. (See

Figure 1.)
Conventional high-speed symmetrical

connections, such as T-1, employ time divi-

sion multiplexing (TDM). With TDM, the

Symmetrical data connections

SDD, based on the telephony model
(see Figure 2 on page 66), offers indi-
vidual users dedicated, high-speed data

BOTTOM
LINE---

Feeding the Need for Speed

A new class of Internet user has
emerged whose usage of the Internet
exceeds that of the “super-consumer.”
This new class can be described as
fully interactive participants residing
in a virtual community.

Using the Internet to enhance and
support their interests, and to share
with and/or sell to others what can be
volumes of information, the fully ac-
tive participants crave more and more
bandwidth to satisfy their Internet and
Intranet needs.

Simply put, they want immediate
data delivery, without saturated net-

works and sluggish bottlenecks im-
Figure 1: Symmetrical data/telephony fransport on a felephone network peding their process.
‘ Hybrid fiber/coax (HFC) operators
Time Time  Time hubn:ng can be the new Internet service
2 ol sotl providers (ISPs) who are first in line
gbis | © . . . . . . . * | gtis | 8bits to support and supply services 1o
members of this virtual community—
19308 and in turn, reap profits and cus-
Vikinwes 173 s tomer loyalty. ISPs can provide
(24 time slots x 64 kbps x (froming bit)= 1.544 Mbps high-capacity, dedicated bandwidth
[.?V‘ E by deploying symmetrical data deliv-
— / ery over an HFC system based on or-
Public e Telephone (CPE) thogonal frequency division
. 1.544 Mbos o
 switch i Line 24 multiplexing (OFDM) technology.
fiming source ol (onclog) A symmetrical data delivery system
hH : Anolog offers users scaleable, high-speed, dedi-
(b(:;::llle ”{'82:’)" PC (CPE) cated two-way bandwidth capabilities
(A/D converter) ' for telecommuters, home offices and
Time slot intetchonge small businesses
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demultiplexing the serial data streams
and assigning the data from multiple
time slots to a single user’s modem.

Within a telephony and data delivery sys-
tem, based on orthogonal frequency division
multiplexing (OFDM), the data in each time
slot can be modulated onto multiple radio
frequency (RF) carriers and transmitted in
parallel 1o the users modem. The users
modem then demodulates and demultiplex-
es the data contained in the time slots back
into a serial data stream. The amount of
bandwidth provided to the user is a multiple
of the number of 64 kbps voice channels al-
located o the users modem; the expression
“Nx64k data” is derived from this concept.
Permanent or “nailed-up” allocations can be
1,2, 4,8, 16, and 32 voice channels for data
rates of 6+, 128, 256, 512, 1,024, and 2,048
kbps, respectively.

An even more powerful utilization of
available HFC bandwidth can be achieved
using dynamic allocation of bandwidth 1o
the end user. With this method, the user’s
modem generates an off-hook message as
data is prepared for transmission. Avail-
able voice channels are allocated to meet
the user demand and then de-allocated
when the transmission is complete. For
bursty traffic, this method allows concen-
tration of available bandwidth that is
transparent to the user.

Early ISPs

Consider the ISP’s beginnings. The av-
erage ISP providing 14.4 kbps or 28.8
kbps dial-up service went into business in
the early- 1o mid-1990s using a leased line
from a telephone company for connection
to the Internet. These leased line connec-
tions often started as only 56 kbps
switched circuits or fractional T-1s.

The general rule of thumb at these user
connection speeds is that a single T-1 can
support 1,000 subscribers. This equates to
only 1.544 kbps available per subscriber! To
overcome this limitation, traffic is concentrat-
ed based on the nwinber of modems at the
ISP site. An 8:1 ratio of subscribers to
modems allows 12.5% of users to be on-line
at any given time. The ISP also offered busi-
ness customers expensive, dedicated fraction-
al T-1 data circuits (128, 256, 384, etc., up to
768 kbps) 1o the Internet, multiplexed onto
the ISP T-1 Internet backbone connection.

Early dial-up ISP subscribers quickly
noticed an increase in the number of busy

0S0 #7-N User N (data download) up to 2.048 M

Figure 2: Symmetrical data/felephony fransport of an HFC network

.
PD!)II( + ]544Mbﬂ$ — DSI R.Eld TSI e (2‘ DSOS) — : :
. 1 - '
e (24 0505) (voice) bl w0 Ury
e <] N | Hic s | [T = phone}
ard | e HFC MOS0
N DSOs (OFDM) H PC/w!
= o " T
< b MHz > SO Mg A
n User B
vy
— !
030 0 50 i
ORRY B
User N
e
D50 #1 User A (telephone) 64 kbgs !
D0 #29 Use A (doo) S12 kbgs dedictmad} e T
0S0 #10 User B (telephone) R
050 #1 User A (tlephone) ;
S0 #2 User A (ide doto) 64kbps "Y;j"'“"
DSO #3-6 User B (dota download) 256 kbps ulm"‘m

B8.192M p== 128 DSOs
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signals and decreased performance as 1SP
analog modem and T-1 capacity became
saturated. As the subscriber base grew, the
ISPs added analog modems, incoming
phone lines, and increased leased line ca-
pacity to the Internet, but these upgrades
generally did not overcome the fundamen-
tal limitations of dial-up ISP systems.

In addition, many 1SPs found it difficult
10 keep up with user demand as unlimited
time and flat-fee subscriptions became

common. Despite these drawbacks, most
local ISPs still employ only T-1 or multi-
ple T-1 connections 1o the Internet back-
bone because of the proportionally high
cost of implementing advanced transport
methods such as DS3 (45 Mbps), asyn-
chronous transfer mode (ATM) or syn-
chronous optical network (SONET).
Connection delays and service reliability
caused many early dial-up subscribers to
look for alternatives to the local ISP, This in
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THEY’RE EVERYWHERE AND THEY NEED TO BE FED.

Increase your revenue potential
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they'll be sold through our extensive retail distribution
channel, they won't eat into your profits, either.

So start feeding the masses today. Visit us at
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turn opened the door for national ISPs, such
as Sprint and AT&T, who have the financial
and technical capability 1o provide local
number service in most areas. National ISP
service has been the standard for dial-up
connections until the rollout of asymmetrical
high-speed HFC cable data modems began
in late 1996. Today, higher download speeds
and a deluge of accessible information have
fostered the development of an Internet
“super-consumer.” The evolution of the
super consurner is an indicator of the next
emerging market that must be satisfied.

Traffic jom

Many HFC operators follow the
model of the early ISPs and employ
only T-1 and multiple T-1 connections
to the backbone. This creates a data
throughput bottleneck that can prevent
HFC data subscribers from realizing the
full benefits of the 30 Mbps down-
stream bandwidth available from some
of these systems. In traffic models with
three or more users downloading high
volume data (such as streaming video

or videoconferencing), the user is lucky
to have an effective downstream data
rate of over 400 kbps. Internet back-
bone connections should have data rates

“Higher download
speeds and @
deluge of accessible
information have
fostered the
development of an
Internet ‘super-

n

consumer.

that are equal to the maximum down-
stream demand. The HFC upstream is
even more critical because cable data

modem systems generally provide a re-
duced amount of shared bandwidth of 2
1o 10 Mbps. In the case where a single
user is transmitting a great deal of data,
upstream congestion can slow down-
stream effectiveness, independent of the
backbone connection rate. This is due
to the requirements of acknowledgment
messaging sent by the user under Inter-
net protocols while downloading infor-
mation. The effect of these two
bottlenecks is to deny HFC operators
the capability to provide service to the
next wave of emerging customers.

Two-way traffic

While Internet access subscriptions
continue to grow at exponential rates, it is
becoming apparent that Web browsing is
merely a first step for many Internet sub-
scribers. For others, it becomes a confus-
ing and frustrating exercise of patience in
a short-attention-span culture. When
some subscribers’ efforts are not met with
immediate results, they quickly lose
interest. The slow acceptance of WebTV

8. With increased

channel capacity and cable viewership on the rise

vour ad insertion needs are changing. The SkyConnect Digital Insertion
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Features

u 16/64/256 QAM receiver —
Highest acquisition speed

u QPSK/16 QAM transmitter
— Direct digital synthesis
modulator for broadband
RF transmission
(U.S. patent #5,412,352)
— High performance,
efficient utilization of
upstream spectrum

u Compatible with MCNS,
1EEE 802.14, DAVIC/DVB
standards

n Integrated 10 bit/165 MHz
DAC and 10 bit ADC

u On-board dual mode
Annex A & B FEC

= (.35 micron, 3 volt CMOS
technology

The fully integrated STEL-2176 Digital Modulator/Demodulator ASIC provides an extremely cost effective means for receiving
16/64/256 QAM signals and for sending QPSK and 16 QAM modulated signals. The STEL-2176 is designed specifically for the
reception and transmission of data over broadband coaxial cable networks for Internet access, interactive CATV and digital
telephony-over-cable applications. It provides optimal spectral shaping and fine tuning resolution across an output bandwidth

of up to 65 MHz. The STEL-2176 is worldwide standards compliant.

As a companion product, the STEL-9257 provides QPSK demodulation at STAN FO R D
®
the headend. Contact us today for complete information on the STEL-2176 TE LECOM

modem “super-chip” and other companion products for HFC Cable. 480 Java Drive, Sunnyvale, CA 94089
Tel: (408)745-2600  Fax. (408)541-9030
nail tpg.marketing@stelhg.com  Internet: www,stelhg.com
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illustrates this clearly. Some users will
continue to use the Internet in a passive
manner like the automatic downloading
of the “push” concept from World Wide
Web (WWW) services such as PointCast.
But for many, it is the beginning of a new
and changed lifestyle.

Arising from the user group that em-
braces the active capability of the Internet

is a new class of on-line users. These new
users will be information providers as well
as information consumers. Many will de-
sire to be fully active residents of virtual
neighborhoods and seek to make data de-
livery activities the basis of their liveli-
hood. They will require dedicated
bandwidth to the Internet backbone equal
10, or greater than, those of the early 1SPs.

LIGHT

We've never taken
our tool design lightly.
til now, that is.

Fact is , we're very serious about our tools. That's why we designed a new light
weight series of drop cable preparation tools. By using high quality, light
weight aluminum, we've been able to maintain the strength and reliability that
our customers have come to expect. The all new Hex Crimp Light and
TerminX Light now weigh one third less,
and our new Pocket TerminX weighs in
at a mere half pound! So, get the lead
out of your tool belt... choose CablePrep
Light Tools for all your drop cable needs.

For More Information about CablePrep products Call: 1-860-526-4337

CablePrep, 207 Middlesex Avenue, P.O. Box 373, Chester, Connecticut 06412-0373 USA Web: www.cableprep.com

[ablePrep-

T T .

A Ben Hughes Communication Products Company
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Here is an example of the type of ap-
plication for which the capability of the
Internet could be tapped. An HFC sys-
tem operator was approached by a group
of doctors who asked if his company
could provide the transport capacity that
would allow them the capability for
flicker-free videoconferencing. The
physicians’ group wanted to demonstrate
medical techniques, have multi-party
discussions, and host on-line forums.
The HFC system operator was frustrated
as he realized his system’s current up-
stream bandwidth could not provide the
needed capacity to deliver this service.
Consequently, the only option was for
each doctor to lease his or her own T-1
service through an 1SP/telephone compa-
ny at a subscription rate of over $1,000 a
month! A symmetrical cable data deliv-
ery system would allow dynamic alloca-
tion of Nx64 kbps channels as needed
for each of the physicians’ functions at a
greatly reduced cost.

This is an example of new revenue
sources that can be realized with HFC sys-
tems that offer scaleable, dedicated sym-
metrical data delivery. Other revenue
opportunities include telecommuters,
home offices, small businesses that need re-
liable intranets and extranets as they push
into national and global markets, and the
new Internet entrepreneur who has rev-
enue opportunities we can only imagine.
(See Figure 3 on page 66.) Emerging twist-
ed-pair copper technologies such as high
bit-rate digital subscriber line (HDSL) are
symmetrical in their nature, and capable of
meeting this market need. Symmetrical
data delivery over an HFC transport system
using OFDM technology is designed to
give the HFC operator an edge in the inte-
grated video, voice, and data marketplace.

For HFC system operators, a unique win-
dow of opportunity exists to provide users
with high-capacity, dedicated bandwidth to
and from the Internet, and to provide high
capacity bandwidth intranev/extranet con-
nectivity. The symmetrical data delivery
platform can help HFC operators develop a
large and loyal base of high-bandwidth sub-
scription customers. (T

Bruce McLeod is senior systems engineer,
broadband division for ADC Telecommunica-
tions Inc. He may be reached at (612) 946-
2293 or by e-mail at: brucemcleod@adc.com.
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Call EARLY for same day
shipping on many items!

Ask us about 550 MHz for
Jerrold SJ & SLR Housings

REPLACEMENT EQUALIZERS AND PADS
QUALITY RF SERVICES, JERROLD, S/A, MAGNAVOX,

TEXSCAN "T-SERIES"

PATHMAKER, RCA & AUGAT

SA Equivalent EQs

Handle QRF EQ's for Scientific Atlanta
Lo .ol 330, 450, 550 & 750 MHz
- A T]E $9.00 w/handle - $11.00 w/cover

{ . Flatness = + 0.15 dB
e Return Loss > -17 dB
O, ‘ Insertion Loss < 1 dB
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> 30 & 42 MHz Reverse EQ's
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*;3‘ )ﬁ" | | Variable Reverse 42 =
=% 6 MHzEQ torSIA | === z
LT System Amp 11 for {}_ _‘}
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D q 4 ) 010 13dBin 1 dB steps. $2.14 |

9>\l’ TY (\gllu\\ ) B60 MH/. 141020 dB . $2.64

For Pathmaker

QSYL EQ's $10.00
300. 330, 400 & 450 MH~
Nominal Values are:
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. QSYL-P Pads $4.50
o) - 0.1.2.3.4.5.64B
9. 12 and 15 dB

For TEXSCAN
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Doitm 0

= TEXSCAN "T-SERIES"
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C $10.00
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450 MHZz-4.6.8.10. 12,14, 16. 18. 20 dB
475 MH/z-4.6.8.10. 12, 15 dB
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PADS - $5.00
0.1.2.3.4.5.6dB
9. 12and 15 dB

RCA EQ's & PADS AVAILABLE

s £

For Philips/Magnavox
00| |

I QMAG-6 for 62E Series
Replacement EQ's for Philips
l (330, 400, 450 and 550 MH_)

P19 $10.00
'H()Mll/- .i 8. 11.14.17.20.23 dB
[HOOMHz -2, 5.8, 1. 14, 17.20.23.26dB
450 MKz - 2. 5. 8. 11, 14.17.20.23. 26 dB
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QMAGRE Response EQ

Exclusively available from QRF!

$21.00

600 MHz response EQ with 4 or 7 dB slope.
Usetul in 6-series tapped trunk and feeders.
QMAG for SEE Series
; Finved EQ's for Magouyox
>, (330. 400 and 450 MHz)

'" } $10.00
5.8, 11014017, 20 dB values - All frequencies
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|9, (450-16) % 0 Equalizer for Jerrold J1LX
I< ,} Oﬂ (Replaces EQ & SEA)
ALL in 2 dB increments.
ONLY 1 dB insertion loss for all models!
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SSOMHz-0-24dB  $6.75 each
600 MHz $7.50 750 MHz $11.00
600 & 750 MHz in 2 dB steps. 0-24 dB

QEP-ADP for SJ

Fixed value equalizer adapter

allows QLX to replace SEP-*

NO alignment! Lower Cost!
Lower Insertion Losses!

‘ EASY installation!
é% { QEP-ADP $7.00 each
Plus QLX - $6.75 Total is only $13.75

QEP Variablc trunk equalizer
O

QiP-ADP

for Jerrold SEP. Available in
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All ranges are $15.00 cach.
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Quality RF Services is not a sales agent for Jerrold. Scientific Atlanta, Magnavox. Texscan or RCA.

QUALITY RF SERVICES, INC.

|l~V/SA } For inside USA

Shipmenis only.

=
800-327-9767

850 PARKWAY STREET
JUPITER, FL 33477
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Headend to the Home

The SCTE Standard Data-Over-Cable RF Interface Specifications

By Ted Woo, Ph.D.
he e NDenariment of the United State< ic <cubmitting wribution o chidv nf
multimedia data transmission for nonhomogeneous cable transmission systems to the

International Telecommunications Union.

The purpose is to advance the fimely development of useful and standardized methods for data
transmission over cable TV networks, according fo Dr. Richard R. Green, president of CableLabs. This
contribution represents a completed n that safisfies the immediate needs of the United
States industry. The following article summarizes this submitted specification. If introduces on all-coax
or hybrid fiber/coax (HFC) two-way transmission network with the principal function of Internet pro-
tocol (IP) transmitted between the headend and the subscriber location. Discussed are the general

functional USSU"IPﬁOHS, communications pmh\mk physical laver and media access control specifico-

tions, as well as the interaction between the cable modem and the cable modem termination system.

The newest Society of Cable Telecom- headend and the end-user customer

munications Engineers standard seeks to
add cohesion and polish to the already
popular data transmission function of
the cable telecommunications industry.
It is called Data-Over-Cable Radio Fre-
quency Interface Specifications.

This standard defines the internal and
external network interface for a system
that allows transparent two-way trans-
port of IP traffic between the cable

premises, over a cable TV network of
coaxial cable or hybrid fiber/coaxial
(HFC) cable. Experience in high-speed
data communications over cable systems
today has shown that this technology
works very well, and the end-users are
quite satisfied with the high-speed con-
nectionless service. The radio frequency
specifications are part of the overall in-
terim data-over-cable specifications,

which are subject to improvement.
Advantages of this standard include
the following: cable operators can get

BOTTOM
HNE---

What the Standard Means
To Operators and End-Users

This standard specifies radio frequen-
cy (RF) interface data transmissions
as they originate at cable TV headends
and go into customers’ homes and
businesses. It defines the characteristic
of the RF interface on the cable system
and the signaling sequences between
the headend and the subscriber’s

equipment as part of overall data-over-

cable specifications.

The standard will enable the inter-
operability of cable modems from one
cable system to another. By having a
standard modem, cable customers may
enjoy better prices and more choices in
purchasing cable modems. The cus-
tomer also will have some assurance
that the cable modem will have access
to a new family of services and options
that may be enabled by high-speed ac-
cess to the Internet.
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.with Cable Envoy”,
that's how.

EAS compliance is simple with the versatile Cable Envoy™
system.

You start with the basic character generator.

Then you build either an IF, RF or baseband solution for your
customers.

You can select full-screen override on all your channels—or some
of them. Want video craw] on your premium channels? You've got it.
Want a combination of full-screen override, synchronous crawl or
video interrupt with
audio override? It’s
your choice.

That’s the
beauty of
Cable Envoy’s
modular
design. You
can add the
override
option of your
choice to
additional
channels, one at a time. Custom fit the system to meet your needs.

And at the heart of your compliance is the patented MIP 921™
EAS Encoder/Decoder, with its proven reliability.

But that’s not all. The versatile Cable Envoy™ system turns a
“dead asset” into a machine that works for you and will even
generate income for you.

*You can use it to notify customers when a channel is off the air.

*The system can even notify you that there’s a problem.

*You can use a crawl for general promotion as well as advertising
purposes.

All this and you are complying with FCC regulations—at a very
competitive price!

Remember, all cable systems with 10,000 or more customers must
comply by December 31, 1998. Comply now and start
taking advantage of the many benefits that
Cable Envoy™ and the MIP 921™ offer you today.

Cable Enyoy,, e

SAFETY ALERT MONITOR
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equipment from multiple suppliers; the
interoperable products enable simnpler
maintenance and reduce inventory
costs; the interchangeable specifica-
tions allow early modems developed to
this specification to work on cable sys-
tems even though more advanced ser-
vice capabilities may be added to new
modems in the future; cable modems
that work on a data-enabled cable sys-
tem may be purchased by the end-user
consumers from a retail store; and pro-
ducers will minimize risks by design-
ing and manufacturing to such
specifications.

This specification enables the com-
mercial availability of navigation de-
vices, where the cable modem is a
typical product. Products from multiple
manufacturers with interoperability
promote competition that benefits both
cable operators and end-user con-
sumers. The standard promotes invest-
ment savings since the early
interoperable modems will not be lost

when advanced modems are introduced.

The selection parameters for devel-
opment of this specification were gen-
erated based on meeting basic
performance, features, and cost for the

Wi

Established 1975

\Lt““
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1 Lt\ Dx

11\‘

ANTENNA

AGILE

SATELLITE RECEIVERS & MODULATORS

DSM-180 550 MHz Modulator DIR-747 IRD Receiver
“Call us for all your Channel Addition requirements”
DENVER, CO ATLANTA, GA  STLOUIS, MO  PHOENIX, AZ
800-525-8386 800-962-5966 800-821-6800 800-883-8839
303-779-1717 OCALA, FL INDIANAPOLIS, IN
303-779-1749 FAX  800-922-9200 800-761-7610  nttp://www.megahz.com

\ “Unique” Products For the 21st Century! j
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first five years of service. These areas

required:

1) IP transparency and support for var-
ious grades of service.

2) Minimized intellectual property is-
sues and costs.

3) Technology to be tested and imple-
mented.

4) Timely availability of prototypes for
testing and high-volume deployment
equipment.

5) Support for evolutionary aspects of
the architecture, meaning the proto-
cols are layered so as to be decou-
pled and include the ability to
support the future upgrades and
changes by negotiating the physical
and higher-layer protocols.

6) Technology-based performance or
feature benefits.

7) Support for additional supplier-spe-
cific features and added value.

In general, for this data-over-cable sys-
tem, the cable modem termination sys-
tem (CMTS) is located at the headend of
the cable network, and the cable modem
(CM) is located at the end-user customer
premises. This document defines both
the characteristics of the radio frequency
interface on the cable system and the
message sets and signaling sequences be-
tween the CMTS and the CM that are
necessary to achieve interoperability.

In the future, new types of CMTSs
and CMs with enhanced capabilities
may be introduced that cannot be prop-
erly outlined today. These capabilities
may include new physical-layer modu-
lation encoding, new and improved
configurations within the defined phys-
ical-layer encoding, and different traffic
flows and classes of service. Future-
proofing is provided, in the protocols,
to permit new types of CMTSs and
CMs to set up communication on an
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enhanced basis. Meansalso are provided
to download new software to cable
modems over the cable network.

This document became an SCTE Data
Standards Subcommittee (DSS) adopted
standard on July 23, 1997, in Vail, CO,
based on balloting within this standards
developing subcommittee under the di-
rection of DSS Chairman David Fellows.
This standards document’s designation is
SCTE DSS-97-2. Following subcommit-
tee adoption, the DSS standard was
voted upon in the SCTE Engineering
Committee on July 31, 1997, under the
direction of Engineering Committee
Chairman Dan Pike. Based on unani-
mous affirmative responses from all
members of the Engineering Committee,
DSS-97-2 became an SCTE standard on
August [, 1997, in Exton, PA.

CableLabs delivered this document to
the U.S. State Department Study Group
9, from where it was then submitted to
the International Telecommunications
Union-Telecommunications (ITU-T) in
August to be considered as an interna-
tional standard. The SCTE Standards De-
partment plans to submit this standards
document to the American National
Standards Institute for recognition as a
new American national standard in the
near future.

Ted Woo is the SCTE Director of Stan-
dards, and is responsible for the Society’s
standards development activities in the
areas of interface practices and in-home
cabling, data standards, digital video,
emergency alert systems, maintenance
practices, design and construction, and
material management. He is an active
member of SCTE and the Institute of Elec-
trical and Electronic Engineers. He can be
reached at (610) 363-6888, ext. 228, by
fax at (610) 363-7133, and by e-mail at
twoo@scte.org.

He Can Find Drugs, Explosives,

Termites and People...
but this RF leakage thing has got him depressed.

After a 6 year career in law enforcement with the Kinchlow, Alabama Police
Department, Duke decided to hang-it-up. He put a lot of bad guys in jail and
even found termites at the Mayor's house. Now he just watches the kids play,
eats a little too much, and can still keep the postal guy a little off balance
from time to time.

His tracking days are over, but the thought of trying to track RF leakage still
intrigues him. It takes a special talent to find that stuff.

Cable Leakage Technologies has been in the RF leakage detection business
for over 6 years and Wavetrackers have patrolled millions of miles of cable all
over the world. Wavetracker boasts positive identification, 2-5 meter
accuracy and one step prioritization. And all of that because CLT invented
the original Wavetracker...it’s that simple.

The Wavetracker won't meet you at the door and you can’t scratch behind its
ear, but we're working on that.

All New:
- Trilithic Channel Tag Ready « 2-5 Meter Positional Accuracy
« Windows Based + Solid State Memory + One Step Processing
* All. New Hard/Software « Upgraded Digital Mapping

Standard:
« Work Order Creation - Quality Control + Proof
« Quarterly Monitoring/Comparison -+ Archiving
« Time Management -« GPS Tracking

To somte people. accuricy und consistency
are worth it...the original.

THE NEW WAVETRACKER

-

CLT canie Leaxace TecHNoLoGIES
1200 Executive Drive, Suite 136
Richardson, Texas 75081

800.783.8878 - 972.907.8100
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Secrets to Understanding

Software Standards

By Bob Feather

endors of network and element management software often daim to be compliant with

software “standards.” Beware. “SNMP compliance” does not ensure that the software

will be plug-and-play with other vendors’ software.

And SNMP (simple network management
protocol) is only one of dozens of
“standards” that might be considered.
The dilemma of planning for future op-
erational support integration is confus-
ing given the complexity of the
integration process and the number of
standards that need to be considered.
This article describes what you should
know about standards before making
decisions on network management sys-
tems that will impact future software
integrations.

Network management systems (NMSs)
and information management systems
(IMSs) have evolved through several gen-
erations, and each new evolution of tech-
nology is accompanied by a shift in
software engineers’ and developers’
thought processes for design and prob-
lem resolution in architecting systems.

To maintain some sense of consistency
through each evolution, programmers
rely on software standards. Let’s concen-
trate on a few of the application layer
standards that are very important to the
successful operation of an NMS. A simple
NMS contains two entities that cooperate
to gather network data and to conduct
network analysis: managers and agents.

Managers

The NMS manager collects and manages
fault information gathered from network
elements (NEs) and delivers the collected
data in the form of an alarm to the system
operator. The operator then can decide
which steps are required, if any, to elimi-
nate the alarm. Network statistics and de-
vice attributes are collected from network
device agents; the data is stored for later
analysis or presented to other real-time ap-
plications for display and analysis.

A manager’ role is to interface with many
applications to provide the combined ser-
vices offered by a NMS. A manager has sev-
eral components where standards can be
applied internally to produce external inter-
faces that assist in linking various software
components together. Utilizing standard in-
terfaces to other software applications
provides the ability to modify the applica-
tions interfaced to the manager without
changing the manager or compromising its
architecture. This allows NMS maintenance
to upgrade applications with new technolo-
gy, correct bugs or add new applications
without affecting other NMS services.

Agents

Network agents perform two basic

services. First, they communicate with the
manager utilizing the network management
protocol. Second, agents execute requests
from the manager and return an appropriate
response. An agent’s response can contain in-
formation including, but not limited to, sta-
tus information, attribute data or even alarm
information. (See Figure 2 on page 78.)

An agent that serves as a mediator be-
tween the network elements and the NMS
manager is known as a proxy agent. Proxy

Software:
Beyond the Alphabet Soup

From SNMP to SQL to CMIP—defining
and understanding software standards is
crucial when implementing a complete
network monitoring system. Once
you've decided to invest time and
money in a network management sys-
tem, you also should devote some time
to learning about the many software
standards you'll encounter.

But beware. While many vendors de-
clare their products to be SNMP com-
pliant, that does not necessarily mean
they will be plug-and-play with other
vendors’ applications.

Remember, software standards are
good. The key is determining which
standards will most benefit your plant.
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Zero to 100 VIHz in 3 ms!

Even the Fastest Tramsient Ingress
Won'’t Get Past the New Avantron

AT2000R Spectrum Analyzer
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Series 2000
“"’" Spectrum Analyze”
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Fast Acquisition

You'll see all the ingress on your reverse
path with the fastest scan speed of any
CATV spectrum analyzer.

Fast Accurate Measurements

C/N, CSQ, In-Channel Response, Hum and
Digital Carrier measurements are made
quickly and accurately - without taking the
carrier down. And you'll be ready to make
measurements within 30 seconds of turn on,
since there's no warm-up time.

Upgradeable

Need forward and reverse sweep now or in
the future? No problem! The AT2000R has
options for Avantron’s exclusive high
resolution, low level sweep - featuring no
interference to analog or digital carriers.

High Resolution Color Screen

Even in bright sunlight you'll see a full color,
high resolution display like you've never
seen on a spectrum analyzer.
Lightweight /Battery Operated

At less than half the weight of competing
products, the AT2000R puts an end to the
back breaking chore of lugging heavy
Spectrum Analyzers to the site. The
AT2000R’s built-in battery makes inverters
a thing of the past. Compact, yet mighty,
this instrument is designed to with-

stand tough field use.

Computer Friendly
Lots of on-board memory
for measurement storage
makes downloading data
to Windows based
PC’s fast and easy.

Low Cost

At one third less than
competing products,

the AT2000R lets you put
spectrum analyzers where
they're needed - in the
hands of field technicians!

Portable and Lightweight
Only 19 Ibs. With Battery

| North America Call 1-800-297-9726
‘ Outside North America 1-514-725-6652

©1997 Avantron Technologies



agents provide the traditional agent func-

tionality and more—generally, proxy agents

convert proprietary protocols required by

Established 1975

the proxied network elements to the net-
work management protocol in use.
Let’s investigate a few of the categories

L BAND FIBEROPTIC LINK

“Call us for all your Ortel requirements”

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX

ATLANTA, GA
800-962-5966

OCALA, FL
800-922-9200

ST.LOUIS, MO
800-821-6800

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

PHOENIX, AZ
800-883-8839

“Unique” Products For the 21st Century!

Reader Service Number 89

and ask some questions of the NMS to de-
termine whether our NMS is maintain-
able, expandable and state-of-the-art.

Clientserver standards

Client-server standards are important for
manager applications. The structured query
language (SQL) standard specifies a mecha-
nism for software applications to access
data—regardless of location or storage for-
mat. SQL is a relational database access stan-
dard that specifies the syntax and functions
of a relational database query. SQL also out-
lines query syntax for database accesses and
syntax for defining, creating and updating re-
lational database tables and table data—thus
supporting standard report-generating tools.

Programming language standards

I'm purchasing a turnkey NMS solution.
Can the implementation language or lan-
guages impact my purchase decision?

Absolutely.

Languages such as C++ and Java are
standards that help ensure the portability
of an application from one computer ven-
dor’s hardware to another. Therefore, users
can have a choice of which hardware plat-
form to purchase.

For example, ANSI standards for the
C/C++ languages are supported by many
vendors. And while many companies
develop using C/C++ compilers, many
of these companies have proprietary
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Digital
Transport

25 km

Are You
Consolidating
Systems?

Analog ring, -
EDFA Corning” SMF-LS™ fiber

We could save you the cost of digital transport equipment
with AM-VSB transmission over Corning® SMF-LS™ single-
mode optical fiber.

For more information or FREE analysis of your current

system call the Corning Optical Fiber Information Center

at 800-525-2524 ext 529 and find out how

Qcoum on c"m’"g.Dbe'.. Corning SMF-LS Optical Fiber can save you money.
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www.corningfliber.com
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extensions to the language that are not
portable across hardware vendors' plat-
forms. Tapping into these proprietary ex-
tensions to the standard could lock you in
to a particular vendor’s maintenance sup-
port and even limit your current and fu-
ture hardware upgrade choices.

Standard languages also are supported

many UNIX variants and Windows NT/95.
With code portability across operating sys-
tems and hardware platforms, the make-up
and configuration of your NMS solution
can be configured to meet your needs.

Communications protocol

Managers communicate with agents to
retrieve network data and statistics. To

across many operating systems such as the

TOOLS FOR

THE WORLD LEADER IN
CABLE PREPARATION TOOLS.

Ripley Company’s tools have been used

by linemen and installers to prepare all

types of cables quickly and efficiently for
more than 30 years.
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accomplish this, the manager and agents
must use and understand the same commu-
nications protocol. Managers frequently
support multiple protocols to different
agents. The most common manager/agent
protocols referenced today are the Common
Management Interface Protocol (CMIP) and
the SNMP. SNMP is the most widely de-
ployed management protocol in use today.

Using an accepted standard protocol al-
lows the manager to communicate with
any vendor’s agent or proxy agent that
supports the selected standard protocol.
Also, by purchasing network elements
that support a standard communications
protocol, any manager that supports the
protocol can monitor the element.

SNMP is the current standard for inter-
network management. SNMP is simple in
concept and is a management protocol that
defines data types, formats and types of pro-
gram data units (PDUs) used to communi-
cate information between the manager and
agents. While simple to implement and to
use, SNMP is only a management protocol.
It is only a specification of how the manager
communicates its requests to agents. The
manager and agents must agree upon a de-
fined set of attributes for each different piece
of network hardware to be managed. Each
manageable attribute is known as an object
and each object has a unique identifier re-
ferred to as its Object ID (OID).

The entire collection of OIDs for a de-
vice is referred to as the device’s manage-
ment information base (MIB). The MIB is
the published list of attributes that are
supported by the vendor’s SNMP agent for
a specific piece of hardware.

Controlling costs with standards

Simply because a manager and agents
can communicate with the same protocol
does not mean the manager can actually
manage the network element. To manage
a device, the NMS must understand what
the device is doing and what impact it has
in the network. SNMP managers basically
can access data from any SNMP agent.

Great, I can retrieve attribute data from an
SNMP agent, but what do 1 do with the data?
How do I process it? Here is where the power
and flexibility of the NMS design comes into
play. Now some really tough questions need
to be answered to ensure ongoing mainte-
nance costs are controllable throughout the
system’s expected life cycle, >
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Can a new Network Element with a new
MIB be incorporated into my NMS at no addi-
tional cost? If the answer is yes, you have a
good start. If the answer is no, then each
time you add or replace an existing Net-
work Element with a new type of element
you will be paying the NMS vendor more
money to incorporate support for the new
element—or do the programming in-house.

If the answer is no, the next question
should be: Do you offer an SNMP API that
my in-house programming staff can use? Ob-
viously, if the answer is no, this eliminates
the possibility of your staff developing inte-
grated applications with the NMS and you
will end up paying the NMS vendor or a
third-party developer to incorporate the
new element support.

What functions of the NMS are supported
for the new network element when I install
the new element to be managed using only
the tools provided with the NMS? The best
answer is that all of the NMS functions
apply to the management of Network Ele-
ments. Supported functions should in-
clude fault monitoring and acquisition;
real-time display of element data; storage
of element data in the data repository as it
is collected; and recall, analysis and dis-
play of the archived data. Also, element
control and configuration of parameters
such as alarm limits, channels to be moni-
tored, and the list of data attributes to
monitor should be supported by the NMS
with no additional development required.

Is the new elements attribute data available
Jor processing by an Expert System and other
support applications? 1f yes, you also need to
ask whether the support applications require
modification to process the new data. For ex-
ample, is the new attribute data utilized by
the Expert System application in the root-
cause analysis processing when determining
network failures, and if so, how? You also
need to find out whether the Expert System
tool sets allow modification of the rules
while the system is executing. Will the moni-
toring system be required to be halted while
new rules are installed to incorporate pro-
cessing for the new network element?

These are some important questions you
should feel comfortable asking of your cur-
rent or prospective NMS vendor. Cg

Bob Feather is senior principal engineer for
Superior Electronics Group Inc. He can be
reached at (941) 756-6000.
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By Lamar E. West, P)

A Better lay t@ ermine

Return Path Clipp{gg,—“::_
/ |

onventional design techniques for RF amplifiers use multitone ~

’ y
i
intermodulation distortion testing to determine upper limits éll,’ /
for signal handling capacity. In fact, however, directly applying this / 2 ‘ »

technique to the upstream path in hybrid fiber /coax communication

systems may result in erroneous limits for component performance. /




Later in this article, I'll describe some of the problems with
this technique and suggest a more appropriate method. I'll
also discuss several factors that discourage the “constant
power-per-hertz” rule for assignment of subcarrier relative
amplitudes on the reverse path.

RF amplifier techniques

Previous methods of characterizing RF amplifier distortion per-
formance in broadband subcarrier multiplexed (SCM) networks
have centered around intermodulation distortion (IMD) as the lim-
iting factor for performance. This is clearly the case for downstream
applications where up to 110 conventional analog video carriers
may populate the spectrum. In this case, composite triple beat
(CTB) and composite second order (CSO) dominate the distortion
power spectrum.

RF amplifiers used in broadband CATV applications exhibit mild
nonlinearities. Unfortunately, a frequency dependence exists in these
nonlinearities that makes a full analytical treatment extremely chal-
lenging. In practice, we generally approximate the amplifier character-
istic by means of a truncated Taylor series expansion and include the
frequency dependence in the model by means of empirical measure-
ment of CTB and CSO. As shown in Formula 1, which follows, be-
ginning with input, V}, and output, V(y, (equivalently, these could be
currents) we have

Formula 1: ,
V1) = o V{t) + oV, (1) + 0V, (1)

where

o, = gain and a,, a, = functions of the device to be choracterized.

Over the normal range of signal amplitudes, terms of order
higher than three are small enough that you can ignore them. Be-
cause of AC coupling, you also can ignore any DC terms. The a,
term is associated with second order IMD (CSO) and the a, term
is associated with third order IMD (CTB).

Amplifier distortion is characterized using a spectrum of un-
modulated continuous wave carriers (CW) at a known power
level. The distortion performance under power loading conditions
may then be predicted based on the previous measurement. Power
scaling for distortion performance using the “one-for-one” rule for
CSO and the “two-for-one” rule for CTB has been described in de-
tail in previous CATV literature.

This technique also has been used for characterizing RF ampli-
fiers for the return (upstream) path for two-way RF CATV net-
works. In the case of reverse path RF amplifiers, as in the case of
forward path RF amplifiers, IMD is usually the primary factor limit-
ing system performance. CW tones are used to characterize IMD
performance in a manner similar to that used on the downstream
path. This characterization typically uses five or six tones, located at
the picture carrier frequencies of the standard T-channels.

When these amplifiers are loaded with signals other than conven-
tional analog video, it is possible to predict performance based on
the number and magnitude of individual distortion products mea-
sured during the characterization. Quite often the design guidelines
are simplified to indicate that IMD performance may be predicted

based solely on the composite RF power in any given 6 MHz T-
channel band. In such a case, additional IMD products generated by
replacing a single carrier with multiple carriers are ignored due to
their small amplitude as predicted by the truncated Taylor series ex-
pansion given in Formula 1, in the preceding column.

Laser choracteristics

In the case of an optical link carrying broadband subcarrier mul-
tiplexed signals, system performance also is limited by distortion.
In most reverse path optical links, the laser dynamic range is so
small that this distortion is due to laser clipping.

In a transfer characteristic for a typical laser, the laser optical out-
put power is a function of the laser current. The laser is given a DC
bias Ig. The signal current is summed with this DC bias current.
Laser clipping occurs when the instantaneous laser drive current
drops below the laser threshold current, ITy. In such conditions,
laser optical output power goes to zero. Think of the laser optical
output as the sum of an ideal, linear term and a clipping noise term.

Unlike the conventional CATV broadband RF amplifier, the laser
diode is essentially a memoryless (frequency-independent) device
over the frequency range of interest to the broadband hybrid
fiber/coax (HFC) network designer. Therefore, it is completely appro-
priate to use the Taylor series expansion of the transfer characteristic
to describe the laser. Unfortunately, due to the severe nonlinearity
around Iy, it is inappropriate to truncate the Taylor series represen-
tation of the laser after the third order term. Many higher order terms
become quite significant in the transfer characteristic. A typical trans-
fer characteristic is given in Formula 2, as follows:

Formula 2:
Vi) =a V() +a Vi) + o V() +aV'+ A

If we examine the laser drive signal for a laser in an up-
stream optical link, that current will be made up of the sum of
the carriers to be sent over that link. In the case of the down-
stream path, we make measurements using a multitone genera-
tor (typically a Matrix generator). This multitone generator
simulates the individual channel carriers with a CW signal
(that is, a sine wave). In such a case, the mathematical equiva-
lent of our model would be:

I=Acos(2m £ + &) + A cos(2m £, + ¢,) + cos(2p f,t + ¢,) + A

where

A is the amplitude of all of the carriers (we assume a flat spectrum),
f, is the frequency of the first carrier (for example 55.25 MHz), ¢, is
the phase of the first carrier, f, is the frequency of the second carrier
(for example 61.25 MHz), ¢, is the phase of the second carrier, etc.

We can make a similar model for signals in the upstream path.
As a simple example, consider an upstream link that is carrying
250 narrowband (49.5 kHz) quadrature phase shift keying
(QPSK) telephony carriers centered at 20 MHz. As in the case of
the downstream path, we will model the carriers as CW (sine
waves). Our upstream model becomes

1= Acos(2n .1 + &) + Acos(2m £,8 + &) + A+ A(2m £, + Bng))
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where

A, is the amplitude of the nth carrier, f_ is the frequency of the nth
carrier, and ¢r is the phase of the RF IPPV carrier, ¢, is the phase
of the nth carrier.

Plugging this equation for | into the Taylor series expansion
shown in Formula 2 would be a real mess. What we need is a
modeling technique that will facilitate predictions of clipping per-
formance with arbitrary signal loading.

Five tone method results

To make the analysis of laser clipping easier, one simulation tool
accurately models the laser transfer characteristic and determines
the optical link output for a given input signal. We carried out a
simulation of laser clipping effects. The laser was loaded with 250
narrowband (49.5 kHz) QPSK carriers centered at 20 MHz. The re-
sulting carrier to clipping distortion ratio is approximately 47 dB.
The simulation was repeated with the carrier amplitudes increased
by 6 dB. The carrier to clipping distortion ratio is reduced to ap-
proximately 24 dB—a decrease of 23 dB! Clearly, the distortion

does not follow the conventional one-for-one or two-for-one
CSO/CTB rules. Higher order terms of the Taylor series expansion
must be considered.

The inclusion of the higher order terms makes it impossible to
ignore the effect resulting when a single carrier is replaced with
multiple carriers, even if the average power remains constant. One
must consider the instantaneous peak power, or equivalently, the
instantaneous peak current.

As an example, let us consider the simple case of a laser that
was characterized for distortion using the five tone method. As-
sume that five equal amplitude CW carriers at 6 MHz spacing are
applied to a laser. Their amplitude is increased until the onset of
clipping distortion is obtained. At the onset of clipping, the peak
signal current, 1, would be:

b=k~ ly=5x]|,

where

I, is the peak current of each carrier individually.
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Figure 3: PDF for 100 (W tones
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Each tone is -20 dB with respect to the tone with PF as shown in Figure 2

Now let’s assume that one of these carriers is to be replaced
with 100 lower level narrowband telephony carriers. If the con-
stant power design rule is applied, the level of each of these carri-
ers should be 20 dB below the level of each of the five tones used
to characterize the laser. This would result in the same average
composite power applied to the laser.

If we assume a system RF characteristic impedance of 75 ohms,
the power associated with each of the test tones, P, is given by:

Po= W x75
2

The power associated with each of the telephony carriers, P, will
be given by:

= P

100
And the peak current associated with each telephony carrier, I,
will be given by:

""- \/l"x2 _ J |||’ x75Ix 2 _ Is
75 2x 100 75 10

Based on this technique, the total peak signal current will be given by:

Ipeak = {4 Iy} + (]001:—'0)= xl>l,-1,

Clearly the laser will be clipping if the constant power tech-
nique is employed, despite the fact that the laser power loading is
identical in the two cases! An increase in distortion will result.

A better approach utilizes probabilistic methods to determine the
likelihood of the laser current dropping below I1. This technique
allows the system designer to predict the levels of clipping distor-
tion and adjust the input level such that this distortion is reduced to
acceptable levels.

You can describe the amount of time that the input signal current
stays at any one value using a probability density function (PDF).
The PDF is a kind of histogram that indicates how often something
happens. Each different input to the laser will have its own unique
PDE The height of the curve at any point is proportional to the
amount of time that is spent at that value.

It requires some extremely sophisticated (and difficult) mathematics
in order to determine the PDF from a given set of input carriers to be
applied to a laser. It requires even more tough math to get to the clip-
ping distortion power levels and its effect on the signals. But before
you get too discouraged, remember that it takes equally difficult math-
ematics to create a fully analytical description of a CATV RF amplifier.
In the case of the RF amplifier, a series of measurements using a multi-
tone signal generator (typically a Matrix generator) can simplify the
problem into something practical.

Determining a PDF is simply a matter of determining how often a
given signal takes on a given value. It is much like keeping a history
of a signal and counting how often it crosses a particular value. Re-
peat this process for all of the values of interest and you have a PDF!

Let’s consider one of the five original test tones described in the
previous example. We may calculate the normalized PDF for that
tone as shown in Figure 2 on page 86. The PDF can be thought of
as a histogram, indicating the time spent at any given current level.
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The peak excursion of the current of this
single tone has been normalized to unity.
Consider now the the PDF of a group of
100 that result in a composite average
power equal to the single carrier previously
shown. The PDF for this group of carriers
is shown in Figure 3. Clearly, the peak cur-
rent excursions have dramatically increased
with respect to that shown in Figure 1,

despite the fact that the average power in
the two cases is identical.

Other factors

There are other factors that might re-
sult in a desire to violate the constant
power-per-hertz rule. An initial problem
results from the frequency dependence
of the ingress noise accumulated from
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the coaxial portion of the network.
Studies of ingress have indicated that
the amplitude of the ingress is typically
larger at the low end of the reverse
band. There also is a relationship with
the frequencies of broadcast services,
ham and CB services. This ingress noise
tends to color the overall noise charac-
teristic of the reverse plant. Conse-
quently the subcarrier amplitudes
should be appropriately adjusted.

Several types of services are expected to
be carried on the HFC reverse
path. Among these services are analog
video back-haul, RF IPPV telemetry, tele-
phony, high-speed data, video telephony,
home communication terminal (HCT) con-
trol and status monitoring. Different ser-
vices may employ different modulation
techniques, such as AM-vestigial sideband,
frequency shift keying (FSK,) QPSK, offset
QPSK, and quadrature amplitude modula-
tion (QAM.) Each of these modulation
types has its own sensitivity to noise, above
and beyond any differences that might re-
sult from bandwidth considerations. Each
service may have its own unique Quality of
Service (QoS) requirement. Adjust subcar-
rier amplitudes to allocate the available dy-
namic range with these factors in mind.

Well-established techniques have been
developed to determine the effect of
Gaussian (thermal) noise on the bit error
rate (BER) of digital modulated subcarri-
ers. However, it has been shown that it is
inappropriate to use these methods when
the noise results from clipping.

Finally, headend considerations may im-
pact subcarrier amplitudes. Certain reverse
services are demodulated on an optical
node-by-node basis. Typically, a separate
telephony demodulator is supplied for the
reverse output from each optical node.

The reverse output of several nodes may
be combined before demodulation for ser-
vices such as RF IPPV. Noise funneling
that results from this combining may cause
you to operate the subcarriers at a substan-
tially higher level than services that are de-
modulated on a node-by-node basis.

Lamar E. West, Ph.D. is an optoelectronics
engineer for Scientific-Atlanta. He can be
reached at (770) 236-7354 or via e-mail at
lamarwest@sciatl.com. This article was
adapted from the proceedings of the SCTE
1997 Emerging Technology Conference.
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An Architectural Summit (Jones Shares
Lessons), Pam Nobles, Jones Interca-
ble, June 1997, 156.

Expo ‘97: No Mickey-Mousing Around:
Part 1, Laura K. Hamilton, Commu-
nications Technology, July 1997, 12.

SCTE Cable-Tec Expo ‘97: Part 2, Laura
K. Hamilton, Communications Tech-
nology, July 1997, 40.

Telephony

Using a Telephony Return Path, Paul
Pishal, Scientific-Atlanta, February
1997, 32.

How to Maximize Uptime When Test-
ing HFC Telephony, Chris
Brozenick, TTC, May 1997, 52.

Juicing Up Your HFC Net for the Next
Decade, Rick Marcotte and George
Oughton, Exide Electronics, May
1997, 72. >
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Serious
Real-World Assoclation

Communications Technology is proud of our association with SCTE. Since

TeChn()logy 1984 we've helped the Society keep in touch with members like you.
And in 1998 we're adding even more SCTE coverage to help you
improve your system and enhance your career.

SOlutIOIlS Every month, Communications Technology delivers the latest SCTE
information, including....

o PRESIDENT'S LETTER

for the Bt Bill Riker SCTE President

o EDITOR'S LETTER from Rex Porter,
SCTE Hall of Fame Member

o
S erlous o HRANAC's VIEW from Ron Hranac,

SCTE At-Large Director

o SCTE oN THE JoB from Alan Babcock,

Cable SCTE Director of Training

© REGISTRATION INFORMATION AND SHOW
WRAP-UPs for SCTE Cable-Tec Expo '98 and
. . SCTE Conference on Emerging Technologies '98
Engineering
o SCTE UPDATE, featuring
Society news and information

PI"OfeSSional (] BOOKSH.EI..F a listing of

SCTE training resources

o CALENDAR, featuring upcoming
chapter meetings and events

e BCT/E CERTIFICATION AND INSTALLER
PROGRAM information

Partners in Training,
Certification & Standards

Phillips Business Information, Inc.

G)mmumcanons
0 Ogy Phillips 1201 Seven Locks Road > Potomac, MD 20854
- Subscriptions: (800)777-5006 > Advertising: (301)340-1520 x2004

TIRT - httn-//wiww ctinfnsite com




Know Your Inside Wiring Options, J.R.
Anderson and Ernest Gallegos, Inte-
gration Technologies, July 1997, 52.

Telco Modems: Call of the Wired, John
Lynch, Ariel, September 1997, 40.

PCS Telephony Over Cable, Barbara
Lee, Wireless Business & Technolo-
gy: and Art Cole, Video Technology
News, September 1997, 68.

So You Want to Provide Dial Tone De-
livery? Roger Holleger, Jones Com-

munications, November 1997, 64.

Tests and Measurements

Locating Cable Ground Faults: A Pre-
ventive Maintenance Plan, John
Chamberlain, Norscan, December
1996, 86.

What Causes Leakage?, Wavetek and
Orion Business Services, December
1996, 104.

SCTE MEMBERSHIP APPLICATION

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

Membership Type: (1 Individual @ $40 O International @ $60* [ Sustaining Member Co. @ $250
*Applicants from owtside the U.S. include an additional $20 for mailing expenses.

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

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

Type of Card: (] MasterCard O Visa Card#:

Exp. Date: _ Signature:

Sponsoring Chapter or Meeting Group:

Sponsoring Member: __

Signature_____

B. Please check the category that
best describes your firm's pri-

Cable TV Systems Operations
combined
03.Q Independent Cable TV
Systems
04.0 MSO (two or more
Cable TV Systems)
05.Q Cable TV Contractors
06.Q Cable TV Program Networks
07.Q SMATV, DBS Operator
08.Q MMDS, STV or LPTV
Operalions
9A.0 Microwave
9B.Q Telecommunications Carrier
9C.Q Electric Utility
9D.0 Satellite Manufacturer
9E.Q Satellite Distributor/Dealer
9F. O Fiber-Optic Manufacturer
10,3 Commercial TV Broadcaslers

mary business (check only one):

avyes! [ want to receive/continue to receive a FREE subscription to
C ications Technology, SCTE’s Official Trade Journal

Date

(Signature and date required h} U.S. Postal Service.)

11.Q) Cable TV Component
Manufacturers

12.Q Cable TV Investors

13.Q Financial Institutions, Brokers
& Consultants

14,0 Law Firm or Govt. Agencies

15.Q Program Producers,
Distributors and Syndicators

16.0Q) Advertising Agencies

17.Q Educational TV Stations,
Schoeols and Libraries

18.Q Other (please specify)

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

19.0 Corporate Management

20.0 Management

21.Q Programming

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

Complimentary Subscription Application

Ono

TechnicalEngineering
22.Q Vice President
23.0 Director
24.0 Manager
25.0 Engineer
26.0 Technician
27.0 Installer

28.Q Sales

29.0 Marketing

30.Q Other (please specify)

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

31,0 Recommend

32. Specity

33.0 Evaluate

34. Approve

35,3 Not involved

Cable TV Signal Leakage Fundamen-
tals, Dick Shimp, ComSonics, De-
cember 1996, 110.

Simple Ways to Measure C/N, Woody
Cash, TCl, February 1997, 54.

Avoiding the Plague: System Degrada-
tion and Failure, Jerry Harris, Tek-
tronix, March 1997, 104.

A Kinder, Gentler TDR, Deb Nissen,
Riser-Bond Instruments, May
1997, 84.

Digital Measurement, Kim K. Brown
and Frances Edginton, Hewlett-
Packard, September 1997, 48.

Take a Closer Look at Color Tests, Gary
Andrews, Television Measurement
Services; and Randy Wilson, Tek-
tronix, September 1997, 74.

Proof-of-Performance Revisited, Steve
Windell, Wavetek, September
1997, 80.

In-Service Tests: Using Any Analyzer,
Gary Andrews, Television Measure-
ment Services, September 1997, 86.

The “Right” Stuff (Measuring Signal
Levels for Digital Carriers), Dave
Duffield, Wavetek, October 1997, 78.

Make Up for Lost Time, Kevin Oliveras,
Wavetek, November 1997, 50.

Tools
Tool Time: Today’s & Tomorrow’s, Gord

Lavery and Scott Crysler, Ben/Hugh-
es Cable Prep, May 1997, 88.

Training

Reverse Optical Transmitters: Part 3,
National Cable Television Institute,
December 1996, 144.

Return Path in Line Extenders: Part 1,
NCTI, January 1997, 100.

Return Path in Line Extenders: Part 2,
NCTI, February 1997, 100.

Return Path in Distribution Amps: Part
1, NCTI, March 1997, 140.

Return Path in Distribution Amps; Part
2, NCTI, April 1997, 108.

Return Signals in Bridger Amps: Part 1,
NCTI, May 1997, 108.

Return Signals in Bridger Amps: Part 2,
NCTI, June 1997, 200.

Return Signals in Bridger Amps: Part 3,
NCTI, July 1997, 108

Return Path in RF Amps Quiz, NCTI,
August 1997, 116.

Troubleshooting the Drop System: Part
1, NCTI, September 1997, 112.

Troubleshooting the Drop System: Part
2, NCTI, October 1997, 124.

Training Tips From the NCTI, NCTI,
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November 1997, 112

Two-Way Operations

High-Speed Data Services and HFC
Network Availability, Esteban Sandi-
no and Corinna Murphy, Rogers En-
ginecring, January 1997, 30.

Two-Way Architecture: What You Need
10 Know, Ired Slowik, GI Communi-
cations (Nextlevel), January 1997, 38.

Adding Return Path Analysis to Your
HEC Plant, Alan Gordon, Superior
Electronics, January 1997, 44

ATM’s Promises: Speed and Scalability,
Sandy Gordon, Com21, January
1997, 58.

Using a Telephony Return Path, Paul
Pishal, Scientific-Atlanta, February
1997, 32.

Focus on S-CDMA Technology, Adrian
Jones, Terayon, February 1997, 36.

Real-World Networks: MSO Two-Way
Experiences, Paul Gemme, Time
Warner; James Farmer, Antec;
Charles Cerino, Comcast Cablevi-
sion and Mark Millet, formerly with
Cox Cablevision, March 1997, 54.

Not Smoke and Mirrors: Delivering Hot
Services Now, Kevin Casey, Conti-
nental Cablevision, March 1997, 78.

Overcoming Return Path Headaches
with OFDM, John Barsellotti and
Brian langlais, West End Systems,
April 1997, 72.

The Webheads' Headend: Part 1, Laura
K. Hamilton, Comnumications Tech-
nology, May 1997, 31

Data From the Headend Down, Terry
Wright, Convergence Systems, May
1997, 32.

Morph from Cable Operator to ISP,
Allen Beasley, Ipsilor Networks, May
1997, 36

Cost-Effective, Smart Upgrades, Adrian
Jones, Terayon, May 1997, 42.

Five Steps to Reduced Return Path
Ingress, Stuart Fox, SAT Corp., May
1997, 46.

Tips on Network Sccurity, Robert
Rance, Bell Labs of Lucent Technolo-
gies, May 1997, 50.

The Case for OFDM, Greg Hutterer,
ADC Telecommunications, May
1997. 58.

Is Your Plant Ready: Leakage. Lasers
and Network Management: Part 2,
Laura K. Hamilton, Communications
Technology, June 1997, 63

Straighit Talk About the Physical Plant,

Terry Wright, Convergence Systems,
June 1997, 66.

A Cure lor Data Traffic Jams, Ron Vic-
tor, Phasecom, June 1997, 78.

The Subscriber Wild Card: Part 3

Laura K. Hamilton, Communications
Technology, July 1997, 38.

Three Media Access Control Protocols

Douglas Jones, US West Advanced

Technologies, July 1997, 48.

Cable Modem Facts At-a-Glance. Andy
Morris, freelance writer, July 1997, 56.

Prepare Your Entire Network for Data
Services, John Canning, Seientilic-
\tlanta, August 1997, 82

Six Steps 10 Reverse Path Success, John
Scriberras, Antec, and Terry Wright,
Convergence Systems, November
1997, 78.

108, Stocking Distributor for

the Finest CATV Manufacturers.

etworks
roup

N E x Iﬁroadband

ics. the world's leading supplier of CATV
equipment, is proud to offer Gl/NextLevel's
C6M-11 Frequency Agile Modulator. The C6M-I1
operates in the 50 to 1000 MHz tuning range. it is
network manageable and DC power capable. It has
an integrated BTSC stereo encoder. It provides local
control via a user-friendly front panel LED interface.
And it is compatible with commercial scrambling

systems, offering an IF input connection.

C6M-1l Commander 6 Version Il Modulator

SALES OFFICES &
WAREHOUSES

Atlanta, GA
800-787-2288
Carson, CA
800-222-00§2
Cleveland, OH
800-868-0830
Dallas, TX
888-427-1144
Deerfield Beach, FL
800-327-4966
Mt. Laurel, Nf
800-817-4371

INTERNATIONAL
SALES & SERVICFS

Buenos Aires,
Argentina
54°1-375-4377 Seles
54-1-5§82-9695 Services
Santiago, Chile
56-2:335-2070

Sao Paulo, Brazil
55-11-246-9994

iGS
[TOCHJ Cable Services Inc.

Integrity  Commitment * Service

Reader Service Number 84
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MARKETPLACE

Multi-Pair Audio Cable

GEPCO International has reintroduced
its GEP-FLEX audio cable—now with
color-coded pair jackets. The cable
consists of a highly-flexible outer jack-
et compound surrounding the 618 (22
gauge), 724 (24 gauge) series multi-
pair audio cable. The audio cable jack-
ets of the product are now identified
with alphanumeric surface print, in-
verted every inch, and pair jackets
color-coded to the base-10 color code.
Reader service #311

Expanded Connector Line
RF Connectors has expand-
ed its sub-miniature line of
SMA, MB, MCX and minia-
ture pin plugs and recepta-
cles with the release of the

bly and installation. 1t can
be used with the following
coaxial cables: RG-58, -141
and -400/U; Belden 8219,
8240, 8259, 8262, 9201,
9203 and 9311;

RSA-3010-C connector.

This right-angle SMA male crimp plug
for RG-58/U cable features Teflon insula-
tion, gold contact and nickel plated body.
The product is designed for simple assem-

Commy/Scope 0268;
Cushcraft Ultralink TL92463 and
TL92887; Intercomp +585A; and Time Mi-
crowave LMR-195.
Reader service #312

Two-Way Video System

Fiber Options’ series 2255D system features simultane-
ous two-way transmission of video, audio and control
data plus an additional channel of two-way audio over
one or two single-mode optical fibers. Supporting TTL,
RS232, RS422, or Manchester (biphase) control formats,
the 2255D operates over distances greater than 50,000
feet. Providing diagnostic indicators for level/loss, audio, video and data, this system is
available in either standalone units or rack card.

Reader service #309

AURORA INSTRUMENTS, INC
1777 Sentry Parkway West
Blue Bell, PA 19422
Telephone: 800/510-6318
Fax: 215/646-4721
E-Mail: AuroraSplr@AOL.com

L

t Aurora Instruments, Inc. we think you should. We've taken
Athe guesswork out of splicing by using the most advanced
active alignment system available in our family of fusion splicers.
Active optical alignment enables you to obtain the lowest splice loss
and most accurate loss estimate possible.

Our fusion splicers will automatically optimize fiber alignment, com-
plete the splice and accurately estimate splice loss in an average of
35 seconds with an average splice loss 0.016 dB on single mode
fibers. All this, plus our-userfriendly packaging, superb durability
and high level of customer service means Aurora'’s fusion splicers
provide you with a complete splicing solution

If you would like to learn more about the

/AUROR/\
oo\

YOUR LINK TO & SRIGNTER WORLO

advantages of active alignment splicing over
profile alignment, call us at 1-800-510-6318.

¢ Proudly Built in the U.S.A.

Reader Service Number 50
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TO ORDER: All orders must be prepaid. Shipping and
handling costs are included in the Continental UI.S.
Foreign orders will require an additional shipping charge.
All prices are in U.S. dollars. Orders without full and
proper payment will be returned. SCTE accepts
MasterCard, Visa and American Express. NO CASH

MAIL TO: SCTE, 140 Philips Road, Exton, PA 19341-1318; or FAX with credit card information to: 610-363-
5898.

SHIP TO: Name: o

Address: (NO P.O. BOXES): _

Phone: __ - - Date_____/ / _ Member #:
[ Please send me the following items in the quantities indicated:
copies of CBT-01, Telecomn Technologies d Member: $345
copies of CBT-02, Transmission Basics Q Member: $345

(Pennsylvania residents add 6% sales tax).

QA check or money order in U.S. funds for the appropriate amount shown above and made payable
to

the Society of Cable Telecommunications Engineers is attached.

(J 1 wish to pay by credit card (please check one). [JMasterCard D VISA (1 American
Express




Video Hum Eliminator

TecNec, a division of Tower Products, has devel-
oped a video hum solution for video, the
Humzinger hum eliminator. The product uses ac-
tive, high-speed, solid state multi-stage differen-
tial amplifiers coupled to an exclusive processing
circuit, which removes any residual hum/noise.
The Humzinger employs an equalizer/driver
module that eliminates signal losses in either luminance or chrominance. The unit is
equipped with a cable driver, which can push video signals up to an additional 100 feet.
These features allow the Humzinger to eliminate hum caused by AC ground differential
and induced signal hum.

Reader service #310

HUMZINGER

Transmission Link

The new Model 2792 ExcelLinx FM
fiber-optic transmission link was de-
veloped by Force, Inc. The link pro-
vides contribution distribution quality
baseband video and unbalanced stereo
audio transmission. These links are
available for use with either single-
mode or multimode fiber.

This universal link transmits video
and stereo audio more than 90 km
over single-mode and 1550 km over
multimode fiber. The product comes
in 850 nm, 1300 nm and 1550 nm
wavelengths.

Reader service #308

Analog Oscilloscopes

Leader Instruments Corp. announces the ad-
dition of two new oscilloscopes to the 8000
series, Models 8106 and 8105. Both feature
100 MHz bandwidth and three-channel op-
eration and have the same technical specifi-
cations. The 8106 adds operational
refinements such as auto setup and on-
screen displays that include continuous

readout of Channel 1 signal frequency or pe-
riod and average DC level (DC coupling) or
peak-to-peak signal amplitude (AC cou-
pling), all independent of sensitivity settings.
Additional operational features include
solid-state attenuator switching and LEDs
(electronic displays) that show H mode, trig-
ger sourcing, coupling and mode at a glance.
Both scopes feature a boost in Channel

1/Channel 2 input withstand voltage to
400V (DC+AC peak) and an accuracy im-
provement to 2%. Standard operating fea-
tures include calibrated delayed sweep with
alternate sweep so that the main and de-
layed traces may be viewed simultaneously.
Six traces are displayed in the ALT sweep
mode when the three channels are active.
Reader service #307

SUPPLYING CUTTING
EDGE TECHNOLOGIES

¢ Full Service

Klungness Electronic Supply

Email: kes@ccikes.com

Reader Service Number 47

¢ Full System Integrator
¢ Complete Industry Knowledge

» 35 Years Cable Industry Experience

* Scientific-Atlanta Authorized Stocking,
Executive Level Distributor

BROADBAND SYSTEMS AND SUPPLIES

1-800-338-9292

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

7))

Scientific
Atlanta
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INDEX

RR# Advertiser .. ................. Poge # RR# Advertiser . .................. Page #
2 3Comm-Cable Modem Access ................. 67 97 Monroe Electronics . ............ ... ... ... .. 36
10 Alcatel Telecommunications Cable ... ..... ... 54-55 110,115 Muliilink. . ... oo 8.124
15 Alpha Technologies . ......................... 5 104 Norscan........... ... .. ... ............ 94
20 AM Communications. .. ..................... 19 106 Oldcastle Precast, Inc. . ...................... 53
8 Anadigics. . ......... ... 91 108 Passive Devices, Inc.. . ....................... 13
14 ANTEC Network Technologies. .. ........... ... 29 140 Performance Power Technologies. ... ......... .. 33
103 ATCOM. .. 86-87 145 Philips Broadband . ..... ... ... . ... .. .. .. .. 65
45 AtHome ................................. 30 150 PicoMacom................................ 3
50 AuroraInstruments . .. ..................... 104 160 Power & Telephone Supply . .................. 96
24 Avantron Technologies. . ..................... 77 126 Quality RF Services . ........................ 71
60 Barco ... 45 180 Radiant Communications. . ................... 37
28 C-Cor Electronics. .. ........................ 31 134 Rifocs Corporation. .. ....................... 52
34 Cable AML. ............................... 50 190 Ripley Company............................ 80
75 Cable Innovations . ......................... 30 136 RiserBond ................................ 35
38 Cable Leakage Technologies. .. ............ ... 75 195 Sadelco............... ... L 88
36 CablePrep................................ 70 200 Scientific Atlanta . .. ... oL 2
80 Cable Resources Inc. ........................ 27 — SCTE ... ... 102,105,107
44 Channell Commercial Corporation . ............ 22 146 Sprint NorthSupply. . ............. ... ... ... 73
101 Communications & Energy Corporation . .. ... ... 82 205 Standard Communications. . ................ .. 11
100 ComSonics. . .............................. 21 148 Stanford Communications ... ................. 69
90 Cormning Fiber Optics. . ............... ... . ... 79 152 Superior Electronics. .. ....... ... ... ... ... 123
7 Digital Sky Connect .. ....................... 68 215 Synchronous Marketing . . .......... . ... ... ... 17
9 DX Communications . . ... ...........o ... 23 1,156 Telecrafter Products. . .. ................ ... 10,12
72 Frontline Communications ................... 95 35 Telewire Supply Company . .............. ... .. 9
76 GMP. ... 100 240 Times Fiber Communications . .. .......... .. .. 39
78 Harmonic Lightwaves. .. ..................... 61 245 Toshiba ........... . ... ... ... ... ... ..., 7
33,37 Hewlett Packard ... .......... ... ..... 62-63, 93 172 Tri-Vision Electronics. . . ..................... 49
84 ICS. . 103 250,174 Trilithic. . ........... ... .. ... L 43,83
86 Jeabco . ... ... 92 255, 260 Tulsat .......... ... . 47.97
47 Klugness Electronic Supply ............. ... .. 106 178 Videotek, Inc.. .. ......... ... ... ... .. .... 81
98 Leaming Industries. ... ............... ... ... 16 184 Wavetek Corporation ..................... 14-15
61 Lindsay Electronics ......................... 32 -
57 LodeData................................. 24 1) 3 799Q vt 000
105 Main Line Equipment, Inc.. .. ................. 51 4300 310-7788,&&2009
71 M & B Manufacturing . .. .................... 60 .(301) 340-7788, ext. 2026
73,77 MegaHertz ............................. 20,44 e (800) T77-5006
79, 81 MegaHertz............................. 48,52 y (800) B77-

83, 87,102 MegaHertz........................... 58,59,74 .\ 301) 340-:’87(8': 877:::2
89,91,120 MegaHertz. ... ...........ovuvii .. 78,82,90 AL FU=(180, ext. 2134
142 MegaHertz................................ 99 ...(301) 340-7788, ext. 2004
93 Microwave Filter Company ................... 98 : :

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

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

Manual.

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

Name

Address

Phone ()

SGTE

FAX (
®

The Society of Cable Telecommunications Engineers

“Training, Certification, Standards™

Mail to:

SCTE

140 Philips Rd., Exton, PA 19341-1318
OR FAX TO: (610) 363-5898
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Thefo”owing is a listing of some of the

videotapes currently available by mail

order through the Society of Cable Telecom-
munications Engineers. The prices listed are
for SCTE members only. Nonmembers must
add 20% when ordering.

Digital Compression: Expanding Chan-
nel Capacity While Enhancing Video
and Audio Quality—Thomas Elliot
(moderator), H. Allen Ecker Ph.D.,
Richard Prodan, Ph.D. and Geoff Roman
discuss how cost-effective digital video
compression is closer than ever and will
provide new opportunities for services and
revenue. (80 min.) Order# T-1111, $45.
Technical Compliance: How FCC
Reregulation Will Impact Your System
Operations and Maintenance Prac-
tices—Steve Ross (moderator), Wendell
Bailey, Jonathan Kramer and John Wong
are featured in this video. With FCC
reregulation a reality, this presentation
seeks to provide an overview of the new

W teleco

regulations, as well as define key para-
meters including classes of signals cov-
ered, channel boundaries, aural
standards, visual signal levels, signal-to-
noise, signal-to-coherent disturbances
ratio, hum modulations, color signals,
testing requirements and when tests are
to be conducted. (85 min.) Order # T-
1112, $45.

Cable System Technology Meeting Sub-
scriber Expectations—Margaret Combs
(moderator), Jonathan Kramer and
Thomas Robinson explore the issue of
what the cities want and need to deal
with cable operators properly. (45 min.)
Order #T-1113, $30.

Current Events in Cable TV Technology:
Fiber Optics, HDTV, PCN and Outage Re-
duction—Thomas Jokerst (moderator),
Edward Callahan, James Chiddix and
Thomas Elliot discuss comparisons be-
tween the new Star Star Buss (SSB 500)
and fiber-to-feeder architectures, and fac-
tors that will drive advances in fiber-optic

o )|
ol
oN
A i
Q|
oM
oV
Q.
ol

o

/l hitlps|

technology. This program offers a
unique vision of how we will use our
increased bandwidth in the future, in-
cluding HDTV, personal computer net-
works, possible 16:9 NTSC and how
new consumer equipment may drive
the services we must provide. (78 min.)
Order #T-1114, $45. Ct1

1201 Seven Locks Road e P.O. Box 60043  Potomac, MD 20859-0043 USA
Phone: 800-777-5006 or +301-424-3338 e clientservices.pbi@phillips.com

www.telecomweb.com

CTIC198
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Phillips Business Lists

are Now Online

Access the most up-to-date
iInformation about the
cable industry via the internet

Where else can you access data cards,
qualification cards and list rental
information for FREE...and, make sure to

check out our special offers!!

The address is too simple and

the savings are too big not to check out...

www.phillips.com/lists

Phillips Business List Sales
Your Direct Response Solution!
1201 Seven Locks Road

Potomac, MD 20854

Phone: (301)340-7788 ext. 2026 Phi IlipS
Fax:(301)738-7581 ~



VENDOR CONNECTION

Vendor Connection is Communications Technology’s re-
source for up-to-date information on the industry’s lead-
ing technology suppliers. These vendors have advertised
in this issue. Check their ads for products and services
that will improve your cable system’s reliability, efficien-

¢y and capacity.

Alcatel Telecommunications Inc.
2512 Penny Road

Claremont, NC 28610

(800) 729-3737; Fax: (704) 459-9312
Carole Wilson
marketing@ccm.uscable.alcatel.com
Alcate! Telecommunications Cable is a
worldwide leader in the manufacture of
premiun fiber-optic products for out-
side plant and indoor cnvironments.
Rooder Service #10

Alpha Technologies

3767 Alpha Way

Bellingham, WA 98226

(360) 647-2360; Fax: (360) 671-4936
Eric Wentz

alpha.com

Alpha Technologies manufactures ap-
plication-specific powering solutions

for voice, video and data communica-
tion systems.

Rooder Service #15

AM Communications, Inc.

100 Commerce Blvd.

Quakertown, PA 18951-2237

(800) 248-9004

(215) 538-8700; Fax: (215) 538-8779
amcomm.com

David L. DelLane; (215) 538-8703
sales@amcomm.com

AM Communications is a leading sup-
plier of monitoring systems for HFC
transmission networks. AM’s OmniStat
offers solutions for network equipment.
Rooder Service #20

Anadigics

35 Technology Drive

Warren, NJ 07059

(908) 668-5000; Fax: (908) 668-5132
anadigics.com
mkig@anadigics.com

Tim Blanke

Anadigics is the leading worldwide
supplier of GaAs ICs for the global
communications markets.

Rooder Service #8

ANTEC Network Technologies
5720 Peachtrce Parkway, N.W.
Norcross,GA 30092

(770) 441-0007; Fax: (770) 441-2460
Brad Halverson
Brad.Halverson@antec.com

ANTEC Newwork Technologies, the
Atlanta-based manufacturing division
of ANTEC Corp., designs, manufac-
turers, distributes and markets a wide
range of active transmission, power-
ing, passives, and interconnection
products for fiber optic, coaxial and
wisted-pair networking.

Reader Servics #14

Arcom

(315) 426-1455; Fax: (315) 422-2963
sales @arcomlabs.com

Arcom has been manufacturing high-
quality filters used in cahle TV
since1980. Recent innovations, in ad-
dition to some patented return prod-
ucts are surface accoustic wave (SAW)
negative traps and the new SAWDEC
passive scrambling system.

Reader Service #103

Aurora Instruments, Inc.

1777 Blue Bell Parkway West

Blue Bell, PA 19422

(800) 510-6318; Fax: (215) 646-6318
Michael Bowman

We manufacture and supply a com-
plete line of fiber optic fusion splicers
and accessorics. Our splicers range
from fully automatic core-to-core ma-
chines to fixed V-groove.

Reader Service #50

Avantron Technologies Inc.

8596 Pix 1X Blvd.

Montreal, Quebec H1Z 4G2
800-297-9726, Fax: (514) 725-5637
avantron.com

info@avantron.com

Rick Jaworski

Avantron manufactures test equipment
for the cable TV Industry. With innov-
ative low-cost high-quality products
like the AT2000R spectrum analyzer,
Avantron is making it possible for a
large numbser of field technicians to
have the tools they need to solve
today’s challenges.

Reuder Service #24
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BARCO

3240 Town Point Drive

Kennesaw, GA 30144

(770) 218-3200; Fax: (770) 218-3250
barco-usa.com

Earlene Bentley

bbarco@aol.com

BARCO hardware and software im-
proves the quality and reliability of sig-
nal delivery. BARCO CATV equipment
incorporates advanced capabilities to
remotely monitor and control signal
distribution systemwide, maximizing
up-time and subscriber satisfaction.
Reader Service #60

Cable AML

3427 W. Lomita

Torrance, CA 90505

(310) 517-8888; Fax: (310) 517-8556
Paco Bernues

Reader Service #34

Cable Innovations, Inc.

130 Stanley Court

Lawrenceville, GA 30245

(800) 952-5146; Fax: (770) 962-6133
cableinnovations.com

Nick Haralson
Haralson@rightmove.com

Cable Line, drop linc, and power line
surges suppressors. Including the
CLPS-3009P1, DLPS-15D and PLS-125.
And, new from Cable Innovations, the
UHB-2001 universal house box.

Reader Service #75

(able Leakage Technologies

1200 Executive Drive E. #136
Richardson, TX 75081

(972) 907-8100; Fax: (972) 907-2950
wavetracker.com
phavens@wavetracker.com

Perry Havens

CLT are the inventors of automated po-
sitional leakage analysis test tools of
software for the cable telecom industry.
Reader Service #38

Cable Prep

A Ben Hughes Communication
Products Co.

207 Middlesex Avenue

Chester, CT 06412 USA

(800) 394-4046; (860) 526-4337

Fax: (860)526-2291

cableprep.com
deborah@cableprep.com or ca-
bleprep@aol.com

Cable Prep designs and manufactures
a full line of hand tools for the broad-
band industry. New Products include
the Pocket TerminX handtool for com-
pression-type fittings.

Reuder Service #36

Cable Resources Inc.

85 M Hoffman Lane

Islandia, NY 11722

(516) 234-1411; Fax: (516) 234-4436
Maura O'Riordan

Cable Resources offers a new line of
test equipment to maintain return net-
works in the cable TV environment.
Simple and easy to implement, the
RDU shows the big picture; ingress,
noise and carrier levels for real-time
analysis of 5-40 MHz return networks.
Reader Service #30

(-COR Electronics, Inc.

60 Decibel Road

State College, PA 16801

(814) 238-2461; Fax: (816) 238-4065
c-cor.com

Sally Thiel

C-CORS’ RF amplifiers, AM headend
equipment, digital fiber optics, and cus-
tomized service and maintenance pro-
vide global solutions for your network.
Reader Service #28

Corning Inc.

35 West Market Street

Corning, New York 14831

(800) 525-2524; Fax: (607) 974-4473
corningfiber.com

James Bratton (607) 974-7243
brattonjl@corning.com

Corning Inc., is a manufacturer of sin-
gle-node, multimode, specialty optical
fiber and fiber-optic components.
Reader Service #90

DX Communications

A Division of ltochu Cable Services,
Inc.

1143 W. Newport Center Drive
Deerfield Beach, FL 33442

(888) 294-5856

(954) 427-5711; Fax: (954) 427-9688
DXCKM@aol.com

Ken Mosca

Manufacturer of quality headend
equipment: Digital satellite receivers,
IRD’s, agile modulators, satellite re-
ceivers, combiners, FM modulators,
combiners, LNBs and accessories.
Reader Service #9

General Machine Products
Company, Inc.

3111 Old Lincoln Highway

Trevose, PA 19053

(215) 357-5500; Fax: (215) 357-6216
GMPuools.com

Douglas H. Clemens

General Machine Products Co. is a
manufacturer of specialty tools and
equipment utilized in the placement of



aerial or underground cable. The GMP
cable lashers are the product of choice
for lashing cable to the supporting
messenger.

Reader Service #76

FrontLine Communications

404 West lronwood Drive

Salt Lake City, UT 84115

(801) 464-1600; Fax: (801) 464-1699
frontline.com

Bill Robertson
w.robertson@frontline.com
Frondine Communications manufac-
tures emergency alert and PC based
chararacter generator products for the
cable and multi-channel marketplace.
Reoder Service #72

Hewlett-Packard Company

Test and Measurement Organization
PO. Box 50637

Palo Alto, CA 94303-9511

(800) 452-4844, ext. HPTV

Fax: (303) 754-4990
hp.com/go/caty

hpcatv@aol.com

Hewlett-Packard Company offers a
comprehensive range of test equip-
ment to keep broadband systems at
peak performance—from manufactur-
ing through the headend and into
plant maintenance.

Reader Service #33, 37

Hukk Engineering

3250-D Peachtree Corners Circle
Norcross, GA 30092

(770) 446-6086; Fax: (770) 446-6850
Gene Faulkner
gene.faulkner@hukk.com

Hukk Engineering digital test equip-
ment for the CATV Industry. This
equipment gives bit error rates and
other tests for QAM and QPR digital
services.

Reader Service #141

iCSHTOCHU Cable Services Inc.
1143 W. Newport Center Drive
Deerfield Beach, FL 33442

(800) 327-4966

(954) 427-5000; Fax: (954) 427-0934
Alex Firmino; (954) 452-5000, ext. 63
iCs Inc. is a leading full-service stock-
ing distributor for NextLevel, S-A,
PPC, Joslyn, Diamond, DX and many
more. ICS operates 10 sales offices and
nine warehouses conveniently located
in North and South America.

Reader Service #84

JEABCO

West 411 Highway L

Troy, W1 53120

(800) 371-9751; Fax: (414) 642-2237
Craig Holley

Manufacturers and markets one of a
kind U-Guard.
Roader Servie #86

KES (Klungness Electronic Supply)
PO. Box 885

101 Merritt Avenue

Iron Mountain, M1 49801

(800) 338-9292; (906) 774-1755
Fax: (906) 774-6117

Greg Michaud

(906) 774-6621, ext. 276

Distributes a full line of broadband
products/delivers construction equip-
ment, executive level stocking distribu-
tor/complete system integrator.

Reader Secvice #47

Lindsay Electronics

50 Mary Street West

Lindsay, ON K9V

(705) 324-2196; (800) 465-7046
Fax: (705) 324-5474
lindsayelec.com

David Altman
sales@hg.lindsayelec.com

Focused on the last mile, our revolu-
tionary new technology creates com-
munication equipment to solve system
problems before they become sub-
scriber problems.

Reader Service #61

Lode Data Corporation

7120 E. Hampden Avenue

Denver, CO 80224

(303) 759-0100; Fax: (303) 759-0214
lodedata.com

Mike Springer

Mikes@lodedata.com

Mary Garcia

Maryg@lodedata.com

Lode Data Corp. produces software
used for CATV design and drafting.
Our software’s speed, power, flexibility,
and accuracy combine to create the
most effective production design and
drafting programs available.

Reader Secvice #57

Main Line Equipment Inc.

837 Sandhill Avenue

Carson, CA 90746

(800) 444-2288; (310)-715 6518

Fax: (888) 4MAINLINE
mainline@worldnetatt.net

mle.com

Mark Lipp

Buy, sell and distribute, new, excess,
and refurbished fiber optics, active elec-
tronics, converters and passives. We
manufacture a complete line of replace-
ment pads, equalizers and plug-ins.
Reader Service #105

MHZ MEGA HERTZ

6940 South Holly Circle, Suite 2000

JANUARY 1998 « COMMUNICATIONS TECHNOLOGY

Englewood, CO 80112

(303) 5779-1717 (800) 525-8386
Fax: (303) 779-1749

megahz.com

Steve Grossman

MEGA HERTZ represents or distrib-
utes off-air or satellite antennas; char-
acter generators; commercial insertion
products; emergency alert systems;
fiber Tx/Rx; stand-by generators;
headend electronics; satellite electron-
ics; stereo processors; test equipment;
custom traps and filters.

Reader Service #73, 77, 79, 81,

83, 87, 102, 89, 91, 120, 142

Microwave Filter Co., Inc.

6743 Kinne Street

East Syracuse, NY 13057

(800) 448-1666; (315) 438-4700
Fax:(315) 438-1467
microwavefilter.com

Elizabeth Buck

(315) 438-4718

Passive electronic filters and filter net-
works for signal processing and inter-
ference suppression.

Reoder Service #93

Monroe Electronics

100 Housel Avenue

PO. Box 100

Lyndonville, NY 14098

(800) 821-6001; (716) 765-225+

Fax: (716) 765-9330

James Lepsch; Jameslepsche@juno.com
monroe-electronics.com

Manufacturer and distributor of head-
end equipment: switchers, programma-
ble timers, cue tone encoders/decoders,
AN and IF/RF switches, telephone cou-
plers, sensing switches, program timer
software and total systems.

Roader Service #97

Multilink

580 Ternes Avenue

Elyria, OH 44035

(440) 366-6966; (440) 366-6802
multilinkinc.com/muliiline

Steve Kaplan
mulink@ix.netcom.com

Multilink is a leading manufacturer of
cableTV supplies: plastic enclosures,
metal enclosures, and splice closures
as well as fiber optic and telecommu-
nications products.

Reoder Service #110, 115

Mﬁo,npl C[Jble
elevision Insfitute (NCTI)

801 W. Mineral Avenue

Littleton, CO 80120

(303) 797-9393; Fax: (303) 797-9394
ncti.com

Yolanda Gonzales

30 years as leader of independent
broadband training with comprehensive

distant learning courses. Technical &
non-technical courses available.
Reader Service #305

Newhall Pacific, Inc.

M & B Manufacturing

5056 Commercial Circle, Suite G
Concord, CA 94520

(888) 639-4255; Fax: (510) 609-8333
Dana Newhall; (510) 609-8333
Newhall Pacific is a full-line distribu-
tion company offering products used
in building broadband networks.
Reader Service #71

Norscan

301-F3 10th Street NW

Conover, NC 28613

(704) 464-1148; (704) 464-7608
norscan.com

John Chamberlain; (704) 464-1148
je@norscan.com

Norscan manufacturers a full line of
fiber optic preventative maintenance
and monitoring equipment.

Roader Service #104

PDI-Electronics

6353 West Rogers Circle #6

Boca Raton, FL 33487

(561) 998-0600; Fax: (561) 998-0608
pdi-eft.com

Johnathan Edelman; (561) 998-0600
PDI.Electronics@worldnet.att.net
PDI manufactures and distributes
every product that any type of cable
system may need. From high tech
headend products to passives and
tools, PD! has it all.

Reader Service #108

Performance Power Technologies
PO. Box 947

Roswell, GA 30077

(770) 475-3192; Fax: (770) 343-8492
Jud Williams

Standby-Batteries, battery chargers test
equipment, diagnostic monitoring sys-
tems, power conversion products,
power supply products, test equip-
ment. Power supplies for cable and
telecom featuring the “Magnum UPS”
90 volt 32 amp HFC centralized node
powering system.

Reader Service #140

Philips Broadband Networks

100 Fairgrounds Drive

Manlius, NY 13104
be.philips.com/pbn

Jim Brady
jbrady@pbn-us.be.philips.com

Philips Broadband Networks, supplies
of broadband RF and fiber optic trans-
port equipment and systems used in
video entertainment, is a leading glob-
al provider of advanced systems.

Reoder Service #145

—



Pico Macom, Inc.

12500 Foothill Blvd.

Lakeview Terrace, CA 91342

(800) 421-6511; (818) 897-0028

Fax: (818) 834-7197

Dan Ward

Pico Macom offers a full line of quality
headend components: satellite re-
ceivers, agile modulators and demodu-
lators, signal processors, amplifiers,
and completely assembled headends.
Reader Service #150

Power & Telephone Supply Co.
2673 Yale Avenue

Memphis, TN 38112

(901) 320-3080; Fax: (901) 320-3082
ptsupply.com

Mary Bowen

Provides material distribution services
to the communications, network and
CATV industries. Full-line stocking of
cable, fiber optics, hardware tools and
CATV industries.

Reoder Service #160

Quality RF Services, Inc.

850 Parkway Street

Jupiter, FL 33477

(800) 327-9767; (561) 747-4998
Fax: (561) 744-4618

Jerry K. Thorne

Quality RF Services manufactures RF
amplifiers and equalizers for bandwidth
upgrades of CATV systems, laser dri-
vers and isolation amplifiers for the
headend, and high-quality amplifiers.
Reader Service #126

Radiant Communications

5001 Hadley Road

PO. Box 867

South Plainfield, N} 07080

(800) 969-3427; Fax:(908) 757-8666
Radcom.com

Jean Harding; (908) 757-7444
Radiant3@ix.netcom.com
Manufacturer of fiber optic distance
learning systems, baseband and broad-
band video/audio/data transmission
systems, and fiber optic componenis
such as couplers, attenuators, adaptors,
connectors and assemblies.

Rooder Service #180

Ripley Company

46 Nooks Hill Road

Cromwell, CT 06416

(800) 528-8665; (860) 630-2200
Fax:(860) 635-3631

Diane Furst

Diane@ripley-tools.com

Ripley Company is the leading manu-
facturer of cable preparation tools for
the CATV and telecommunications in-
dustries. Our tools have been used by
contractors and installers to prepare all
types of cables for more than 30 years.
Reoder Service #190

Riser-Bond Instruments

5101 N. 57th Street

Lincoln, NE 68507

(800)-688-8377; (402) 466-0933
Fax: (402) 466-0967

riserbond.com

John Ramus; (402) 466-0933
jrasmus@riserbond.com

Riser-Bond instruments is a leader in
manufacturing TDRs with unique and
exclusive features to quickly and easily
locate and identify faulis and conditions
in any metallic two-conductor cable.
Reoder Service #136

Sadelco, Inc.

75 West Forest Avenue

Englewood, New Jersey 07631

(800) 569-6299

International: (201) 569-3323

Fax: (201) 569-6285

Leslie Kaplan, V.P

Designs and manufacturers signal level
meters and calibrators.

Reader Service #195

Scientific-Atlanta

4261 Communications Drive

Box 6850

Norcross, Georgia 30091-6850

(800) 433-6222; (770) 903-6306
Fax: (770) 903-3088

Bill Brobst; Bill.brobst@sciatl.com
sciatl.com

Scientific-Atlanta is a leading supplier
of broadband communications systems,
satellite-based video voice and data
communications networks and world-
wide customer service and support.
Reoder Service #200

Sprint North Supply

600 New Century Parkway

New Century, KS 66031-8000

(913) 791-7000; Fax: (913) 791-1091
sprintnorthsupply.com

Rachel Volk; (913) 791-7273

Reader Service #146

Standard Communications Corp.
PO. Box 92151

Los Angeles, CA 90009-2151

(310) 532-5300; Fax: (310) 532-7647
standard@standardcomm.com

Shirley Hooper

shooper@ibm.net

Standard Communications Corp. is a
global manufacturer of complete cable
system solutions offering analog and
digital satellite receivers, frequency agile
modulators, BTSC generators, and the
STRATUM modulation system.

Reader Service #205

Stanford Telecom
480 Java Drive
Sunnyvale, CA 94089
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(408) 745-0818; Fax:(408) 541-9030
stelhq.com
tpe.marketing@stelhq.com

William Patton: (408) 745-2685
bill.patton@stelhq.com

Stanford Telecom produces modulator
and demodulator ASICs and board
level assemblies for transmission and
reception of return path data in HFC
systems.

Reoder Service #1438

Superior Electronics Group, Inc.
6432 Parkland Drive

Sarasota, FL 34243

(941) 756-6000; Fax:(941) 758-3800
cheetahnet.com

Pamela Girardin; (941) 756-6000
Pamela.girardin@cheetahnet.com
Through its internationally established
Cheetah product line, Superior Elec-
tronics provides broadband status and
performance monitoring solutions to
world leaders in cable TV and
telecommunications.

Reoder Service #152

Synchronous Group, Inc.

77 Las Colinas Lane

San Jose, CA 95119

(800) 659-6750, (408) 362-4800
Fax: (408) 362-4286
syngroup.com

Dennis Donnelly

(408) 362-4286, ext. 4114
Synchronous is a major supplier of
155nm and 1310nm AM fiber optic
systems for supertrunking and distrib-
ution and has a complete line of re-
turn path fiber optic products.
Reader Service #215

Telecrafter Products

12687 W. Cedar

Lakewood, CO 80228

(800) 257-2448; Fax: (303) 986-1042
Ronnie Cox and }im Marzano
Teleprod@compuserve.com

Supplier of drop installation products
for CATV, DBX, and wireless opera-
tors, including drop cable fastening
products for single or dual cable,
cable 1D markers and residential en-
closures.

Reader Service #1, 156

TeleWire Supply

94 Inverness Terrace East

Englewood, CO 80012

(303) 799-4343; Fax: (303) 643-4797
telewiresupply.com

Mark Howard

TeleWire Supply is the distributor of
ANTEC Corporation and a leading na-
tionwide distributor of products need-
ed to build and service a broadband
communications network.

Reader Service #35

Times Fiber Communications, Inc.
358 Hall Avenue

Wallingford, CT 06492

(203) 265-8500; (203) 265-8749
timesfiber.com

(203) 265-8477; Rosemary O'Hanlon
The oldest and one of the largest and
most technically advanced manufactur-
ers of state-of-the-art coaxial cable, we
can supply the cables you need to make
your customer’s business grow.

Reoder Service #240

Toshiba

9740 Irvine Blvd.

irvine, CA 92618

(714) 461-4654; Fax: (714) 583-3597
webmaster@toshiba.com

Steve Rasmussen; (714) 587-6631
internet.toshiba.com

Toshiba offers MCNS modems and
MCNS gateway solutions, plant and
market analysis, system design, installa-
tion and maintenance. Toshiba’ systems
are operating in 6 major markets active-
ly serving over 12,000 cable subscribers.
Reader Service #245

Trilithic Inc.

9202 East 33rd Street

(800) 344-2412; (317) 895-3600
Fax: (317) 895-3613

trilith.com

Bob Jackson

(317) 895-3600, ext. 152
bjackson@trilithic.com

Trilithic designs and manufacturers:
Portable HFC test equipment; ingress
monitoring systems; EAS compliance
systems; RF and microwave compo-
nents.

Reader Service #250, 174

Tri-Vision Electronics

41 Pullman Court

Scarborough, Ontario MIX 1E4

(416) 298-8351; Fax: (416) 298-7916
Todd Grundberg and Ali Siddiqi
Manufactures: 3 pell, connectors, de-
coders, addressable pay TV and pay-
per-view systems, infra-red, radio
frequency remotes. Plus, we will refur-
bish headend equipment.

Reoder Service #172

Tulsat

1605 E. lola

Broken Arrow, OK 75012

(800) 331-5997; (918) 251-2887

Fax: (918) 251-1138

Mark Schumacher and David Chymiak
Tulsat is stocking distributor for
Blonder Tongue, Drake and California
Amplifier. 70,00 square feet of complete
repair facility and warehousing,

Roeder Service #255, 260



Jonuary

8: SCTE Satellite Tele-Seminar
Program, “Data Over Cable (Part Two),”
Galaxy 1R, Transponder 14, 2:30-3:30
p-m. ET. Contact SCTE national head-
quarters, Janene Martin, (610) 363-6888,
ext. 220.

13-16: Siecor Corp. fiber-optic training
course, “Passive Fiber Optic System De-
sign for Local Area Networks,” Keller, TX.
Contact (800) 743-2671.

15: SCTE Penn-Ohio Chapter, technical
seminar, “Maintaining and Troubleshoot-
ing an HFC Network,” Pittsburgh. Con-
tact Marianne McClain, (412) 531-5710.
21: SCTE Lincoln Land Chapter technical
seminar, “Fiber Instailation and Restora-
tion.” Contact (815) 433-1163.

22: SCTE New Jersey Chapter technical
seminar, “Emergency Alert System,” Ke-
nilworth, NJ. Contact Earl Bennett, (908)
665-0133.

28-30: SCTE Conference on Emerging
Technologies, San Antonio. Contact SCTE
national headquarters, (610) 363-6888.

February

3: SCTE Cactus Chapter Cable-Tec
Games, Phoenix, AZ. Contact Bill Nolanl,
(602) 870-4977.

4: SCTE North Country Chapter, technical
seminar, “Transportation and Distribution

.—

'CALENDAR

Systems,” via an interactive link between
Anoka and Wadena Technical Colleges,
MN. Contact Dan Shea, (612) 572-9290.
11: SCTE Delaware Valley Chapter tech-
nical seminar, “Competitive Access and
Business Meeting,” Horsham, PA. Contact
Chuck Tolton, (215) 961-3882.

14: SCTE Llano Estacado Chapter tech-
nical seminar, Lubbock, TX. Contact
David Fieldler, (806) 793-7475, ext. 4518.
18: SCTE West Virginia Mountaineer
Chapter technical seminar, “Fiber Funda-
mentals,” Charleston, WV. Contact Steven
Johnson, (740) 894-3886. Ct

IRqc

READERSHIP SYSTEM

Help us make
Communications Technology
even better!

Watch your mailbox or call us
at 301-340-1520, x2254 to find
out more about this exciting
new program!
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For Excellence in Fiber optics
“ Splicing ~ Testing “ Restoration “
Qualified Technical Crews on-site Overnight
Excellent references - Competitive Pricing
Call today for more information!!!

800-704-0444 !

RESPECTED LEADER IN
THE BROADBAND INDUSTRY HAS
IMMEDIATE OPENINGS:

Call about Job

. . . Opportunities!
Director of Engineering
A hands-on individual with spectacular
technical and leadership abilities. Successhul
candidate will possess a BSEE or BCTE '
engineering cerfification or a minimum of ten Wanted!
years experience in CATV engineering. Experienced long term help for
Focus/lode Data knowledge is extreme?y P :
helpful. Position is based in New England. £ tUEER T
Field Survey Managers: Aerial Crews
Two experienced individuals required. Heavy Underground Crews
travel is necessary for management of field Splicers
crews. Must have accurate quality control Instaflers

Field Engineers

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

TESINC

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

CATV IMMEDIATE OPENINGS in CA & FL

capabilities for these positions. Will work out of
our New England offices. An attractive benefits
package for the above positions includes salary
with medical, dental and life insurance and a
401k} plan.

Stand and As-Built Mapping Crews:
Experience and great references are necessary
to earn top dollar. Work paid on per-mile basis
for long-term mapping projects in the
continental US.

Reply to:

Precision Valley Communications
100 River Street, Suite 301
Springfield, VT 05156
Fox: 802-885-9328
E-Mail: pvc2@vermontel.com

RF ENG'’s INSPECTORS
LODE DATA AERIAL UG
MDU MU
DRAFTERS TECHNICIANS
AUTOCAD HEAD END
CATV & TELEPHONE SWEEP/FCC PROOF
SERVICE

An Equal Opportunity Employer

Call Judi: 1-800-800-7886

rBRIDGE—POINTI ’

Communications, Inc.
Accepting resumes & subcontractor
information for the following:
B Project Managers B Upgradce Splicers
B Aecrial & UG Supervisors B Aecrial &UG Const. Crews |

Work available in TX, 0K, MO, GA, VA |

Faxto 972-241-7568 or
Call Rich Johnson 972-241-7764

114

Leader in the placement of Cable Professionals Since 1975
Tel: 817-599-7623 « Fax: 817-599-4483 « E-mail: jyoung@staffing.net

o R e

One Young Plaza » Weatherford, TX 76086

# JIM YOUNG & ASSOCIATES

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

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

email: ptsearch@flash.net
web: http://www.tlash.net/-ptsearch

All levels of
Technical Positions -
Corporate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.

Professional Search & Placement

Call or Write:
Wick Kirby

P.O. Box 2347
Naperville, IL 60567

630-369-0126 fax
wickkirby@aol.com

FEES PAID

TRAL

b= ] -.’. —‘.f:‘. . ',. -:“ “,-. 1 - ‘. = -

adband Training

A comprehensive, broadband
technology seminar

. s T

&S

N

Februcry 17-19, 1998
February 24-26, 1998

San Artonlo, Texas
Abuguerque. New Mexco

Lancaster. Calforniao Mrch 3-5, 1998
Concotd, Calfornia (Vendor's Day)  March 10-12, 1998
Salt Loke City.Utah March 31-Apit 2. 1998
Portiond. Oregon Apfll 79,1998
Cadigary. Aberto, Conda Apil 28-20, 1998
Winnipeg. Manltoba, Canda May 57,1998
Minneapolis. MN May 1214, 1998

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

For Information/registration, call:
1.800.448.5171
In NY State: 1.800.522.7464
Philips Broadband Networks, Inc.
100 Fairgrounds Dr., Manlius, NY 13104
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FIBER OPTIC
MANUFACTURING
ENGINEER

AWC/US Fiber Optics has an
immediate opening for a Fiber
Optic Process/Manufacturing Engi-
neer. Heavy hands on experience
with splitters/couplers, WDM’s op-
tical sub systems and other passive
components is a MUST. We require
a minimum five years experience in
optical testing and manufacturing
of fiber optic products and a
background in physics or EE is a
definite plus. This is a new, highly
visible position and this candidate
will report directly to the president
of the Division. We offer high pay,
attractive benefits and a hiring
bonus to the qualified candidate.

AWC/US FIBER OPTICS
Division of ACS Industries
160 Hamlet Avenue
Woonsocket, RI 02895
800-343-2257
Fax: 401-762-3984
E-Mail: acs3@ri.ultranet.com

Look
for career

opportunities
on the CT

Info site.
Check i1t out

today!

http://www.ctinfosite.com

l New Construction ¢ Installs ¢ Balancing * Splicing —‘

Bigho"

Cable Construction, inc.
Performance Built Our Company
Specializing In Rebuilds and
Fiber Optic Installation & Splicing

[ Harold Bigham P.O Box 903
(850) 932-6869 Gulf Breeze, FL 32562

GENESIS CABLE SURPLUS SUPPLY
FULL INVENTORY OF REFURBISHED MAGNAVOX EQUIPMENT-LINE EXTENDERS AND END TAPS

MAGNAVOX 450

Full Selections 8000 Series
330 & 450 MHz Electronics Taps & Couplers
SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available
Converters

DPV #5 Refurbished ¢ DPV #7 Refurbished ¢ SA 8550’s
Complete Selection of JM Telecoms Remotes Featuring
Cable Only 2 in 1 with Volume Control « Free Batteries

Full Selection Gilbert Connectors ¢ Connectors or Electronics — Cash Paid

Wanted: Surplus Equipment

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

Genesis Cable Surplus Supply » 3487 N. Orange Ave.,No. Highlands, CA 95660

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

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

“Do it the RITE way the first time.”
Les Smith, President 1-800-327-0280 1
P.O. Box 3040 (32723-3040) Fax: 1-904-738-0870
1207 S. Woodland BIvd.. Suite |
DeLand, FL 32720

o] [ o

Free Pickup & Delivery Service Available

N oridwide 864-574-0155
Fax 864-574-0383
* PPV Set-tops sales@dbtronics.com

« Custom Manufacturing http://www.dbtronics.com

* S-A & C-COR 750MHZ EQ's
F/“ * Mag 550MHZ Upgrades, Reverse Ready
Sciengﬁlc * Addressable Control Replacement for SM4/5 e
LELEN » Integration Services for Advanced Technology Gl
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A% B mEN o WEBUY

WAI.TER B SADAUSKAS IN( FREE 4499 Catalog & 80 Audlo Video Appllc AND SELL
) B e uer. Lo, RS OUALITY
. . 2 AN IAC PRESS
—=={] R - BROADBAND EOUIPMENT
wGovt Video!A o, INTERNATIONAL
o vy _:_3 wilew Varohund 2] ) LINE AMPLIFIERS, TAPS, CONNECTORS
(3 ‘5 "(;‘,‘;.‘”‘r"ms ING (213) 03 4-3566 CONVERTERS - ALL TYPES AND MAKES
®— 1033 N Sycamore Av LOS ANGELES CA, 90038 HEADEND EQUIPMENT
Aerial Buckets/Digger Derricks | http:liwww.opamplabs.com === USA * (760) 631-2324 * Fax (760) 631-1184

299 RT. 30 West

Imperial. PA 15126
OFFICE: (412)695-0545
FAX: (412)695-8905

Test Equipment Sale!

Emergency Alert a Quality Pre-owned, Current Models |
Systems By a Hundreds of items just arrived |
o | a Guaranteed to meet OEM Specifications
' dﬂ/ ONICS ‘ A Volumn Discounts Available
TO MEET THE ECC MANDATE of a HP, Tektronix, Wavetek, Trilithic, Calan, ect.
For local franchise requirements v Signal Level Meters v Spectrum Analyzers
23&?8'3:3 Agi';;gda\cg;%g v Vi?ieo Testing v Lzakage Detectz)rs
Compatible with all headends. v Net\:vork huplyzess V- Bwmep Sys}:ems
Affordable v TDR's v R.etum Al_lgnment
v/ Bench Sweeps v/ Fiber Optics

Idea/onics PTL CABLE SERVICE, INC.

The Pioneers in Emergency Alert Systems

(701) 786-3904 Phone: (561) 747-3647 Fax: (561) 575-4635

Fax: (701) 786-4294
BUY-SELL LEASE-TRADE

Drop ProTECTION PRODUCTS

Prevent Ingress & Drop Damage!!

WITH Drop/c d dul
> Prevents drt::pd:m:;z :?:mus;uirrels NEW YEAR CLEARANCE SALE

BUIINEI)Y DIRELTORTY

> Protects underground drops at the 1
riser and the house remotes — fopcases — converters — parts — accessories
For information and samples compatible remotes for all models in stock
call or fax remote controls brand new from $2.95
219-262-9552 bezels & lenses brand new from $0.75
batteries (all sizes)  bulk rates from $0.14
brand new topcases for SA converters
Professional Installation SA 8600 with lens new $2.95
SA 8590 phase 1l with lens new $2.95
i ] SA 8520 with lens new $2.95
& Tec’""cal se"v,ces' Inc' SA 8500 with lens new $2.95
An Engineering Services Company dedicated To: full-featured new converters at cut-rate prices
X *» SWEEP-FORWARD-REVERSE 99 channels infrared remote favorite channel
s switched AC parental lockout skip channel
> * RETURN ACTIVATION * PROOFS last channel sleep timer auto fine-tune
* ACTIVATION - BALANCE  * ELECTRONIC UPGRADES 550 mhz channel memory  ch. 3 output
new converters....from $45  with volume......from $69
."

CINCINNATI, OHIO  800-457-4569 | B¢ TR\ [ NLC oA vy (0]
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| Bought too Euch material for a job?
Order Cancelled? Stuck with short length reels?
e e IS |

MAIN LINE EQUIPMENT INC.

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE We are always offering ydu the highest prices

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT for all your surplus wire and cable.
[ Fax or mail us your inventory!
WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES ALWAYS BUYING « ALWAYS SELLING
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) s We qugéalmez "tlﬁ; al: hsetggktmr;tgrgzl .
<= (S Prici ower n Clo ;
GEN. INST./JEROLD, PHILIPS/MAGNAVOX E R T e
to call Live Wire with all your wire and

SEE OUR FULL PAGE AD ON PAGE 51
TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY!

LIVE WIRE
| & CABLE cable needs, because in this very

competitive marketplace, a call to Live

WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S IWire could make the difference between writing an
PH: 800.444.2288/310.715.6518 » FAX: 888.4.MAINLINE/310.715.6695 Gistriouton, Al materials Subect o priorsae
EMAIL: MAINLINE@WORLDNET.ATT.NET o WEBSITE: WWW.MLE.COM 1-888-897-6008
847-577-LIVE - FAX: 847-577-5485
(5483)
E-Maifl: LIVEWIRECS@AOL.COM
, ; Ly Enhance
Get FREE desngn tools on lhe Internet - your ad with
www.cabletools.com O .(
, m For more information
1-800-465-5652 ColdCom o e
(609) 346-2778 .’!.’Z’lLg'O/(?(O/N//?(.(O/N Nicole Bovre
System Design / CAD Softwure - Simple, Powerful, Affordable at 1-800-325-0156, x33

VIDEODATA SYSTEMS

i —— CAD Charles Wright
:l nh DRAFTING (815) 698-2564 Low Cost Character Generators
| AL 116 & 157, Central Plaza Oem Manufacturing Since 1973

e e e | SERVICES,INC.  Ashkum, IL 60911
Professional Systems Specifically Engineered for Cable & Broadcast
* Base Mapping * As-Built Mapping W Micro Playback VHS Systems
¢ Strand Mapping * System Design B Full Weather or Temp. Only \ ‘; ------- —*
« Digitizing Services * System Walkout B Remote Access via Windows™ . _:____,___a_
Specializing in high volume precision drafting. MR ing eMuitiEhante]
“Quality service for all your (800) 858-5850 from $995 00

cable drafting and design needs.”
Call for literature.

Come visit our Web Site at: www.videodatasys.com

Pickup CT 12/07 Commercial Spun Aluminum Antennas
pg 158 AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS
SIZES
Pick Pyramid Industries offers Quality 3 meter 10’ CALL FOR PRICING
s Smoothwall, Ribbed, Corrugated or Aerial meter (800) 627-9443
12/97 Innerduct at competitive prices and 3.3 meter 171’ .
pg 158 immediate delivery, contact your local 3.7 meter 12’ DH Satellite
distributer or call us at: 814-455-7587 ) 600 N. Marquette Rd.
pickup CT 3.9 meter 13_ Prairie du Chien, W| ¢« USA » 53821
12/97 pg 158 4.2 meter 14 Phone (608) 326-8406
4.5 meter 14.8' Fax (608) 326-4233
1422 Irwin Dr. Erie, PA 16505 » 814/ 455-7587 Fax 814 454-8756 ,
www.pyramidind.com 5 meter 16
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SR+ INEIe VIRERLTEURT

e_ Buy a fully equipped 1998.
fiber splicing trailer
FIBER TRUCKS & TRAILERS. INC. for under 515,000_
Desligns for the Future
1-888-544-1994

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Tops, WE BUY SCRAP CATV CABLE

Headend, Line Gear, Misc.

TM BROKERS |
5402 Highway 95 - Cocolalla, ID 83813 l
Tel: (208) 683-2797 or (208) 683-2019 . l D w E s T
Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE
EMAIL :moorstacomtch.iea.com CA.lE SE.VI(ES
HOME PAGE:http://www.iea.com/>moorst

10 YRS OF NATIONWIDE SERVICE
PO Box 96 Argos, IN 46501

CUSTOMER FAX US YOUR
SERWVICE

whications Technology,
stomer is Always #1

COMMENTS TODAY!

Your opinions and feedback are important to us. |

Subscriptions
Additional Products

Back Issues

Name

.. Date
Communications Technology

. . Company

Client Services '

1201 Seven Locks Road, Suite 300 Title — —
Poromac. MD 20854 Phone
Tel: (800) 777-5006 or (301) 424-3338
Fax: (301) 309-3847 Fa)(

E-muail: clientservices.pbi@ phl"lps com

3 | 7 [t o FAX COMMENTS BACK TO
- ‘-:_; (301) 309-3847. THANK YOU!
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Industry
Service
Since

1966

RoCKY MOQUNTAIN
JUMPER CABLES

P.O. Box 9707 » Helena, MT. 59604

" * F Male
* F Female
*BNC

PL

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

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

“ Call for pricing and free sample. (406) 458-6563 I]
V- -

David Sylvestre
860-953-9240

—EDJ

COMMUNICATIONS INC.

WIRELESS SERVICE

Area Evals

Data Base Information

Wireless Installs/Roof & Trees
MDU Prewire/Postwire

65" Tower Trucks for Site Surveys

Ouality C'able

TS0 NW G

*tronics Inc

Sedentific Adartn

e

Lot

|-
‘¢l..,,—_.

Ploeo Nacosn

Cablo-ing thae world. ...

Edsse T apuigsansenst © Eheavge Nt eninl

WNSPECT - PAINT - REPAIR - RE-QUY - LIGHTING « ANTERNA
FEEOLINES - ANALYSIS - ERECT - DISMANTLE » LINE SWEEPWNG

HERMAN J. JOHNSTON
PRESIDENT
MOBIE (502) 630258
*RG - 59 e
LG NATIONWIDE TOWER COMPANY 5
* Other BROADCAST +C A TV + WWCROWAVE N
CELLULAR - PCS - WRELESS TOWERS }5 {
/
PO 80X 130 - POOLE. KENTUCKY 4244
TR 45(;»'::4«004;: 1502 mm-wonM

CUSTOM MADE CABLE ASSEMBLIES INCLUDING
Fto F, Nto N, BNC, RCA, F-81
RG-56
RG-59
RG-11
RG-213
RG-214

Gilbert AHS
LRC

Off Shore
PPC

Belden

Times
Comm/Scope
Intercomp

We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (602) 582-2915, PH: (602) 581-0331

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

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION _ 1-800-338-9299

o

« Coaxial and Fiber

* Mapping and Design

* Member SCTE

* Splicing and Activation

* Fusion Splicing

e Aerial, Underground &
Fiber Construction

* Material Supply

* Emergency Fiber Restoration

» System Sweep

* Proof of Performance

* Turnkey Headend

« Complete Turnkey Project
Management

| quality service performed on a timely basis j

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

Video Poster™

Low cost Character generators
*Infra-red VCR deck control
*Full weather station options
*Free Hi-res graphics & Logo

*User sets Time & date events

*Battery backed Ramdisk /

*Program all via modem from IBM, MAC or VP
' Engineering Consulting | Askfor

Demo

Tel:714-671-2009%Fax:714-255-9984| video tape
WEB-->http://home.earthlink.net/~engcon

BRlDGEPOINTJ
COMNEIICATIONS INC.

Aerial Underground
New Build Rebuild

Fiber Placement Upgrade Splicing
Installations Splicing

(800) 766-2188

DALLAS « HOUSTON « PHOENIX « BOSTON « HONOLULU

NORTH AMERICAN
CABLE EQUIPMENT, INC.

YOUR STOCKING DISTRIBUTOR FOR
COMMERCIAL EQUIPMENT

* BLONDER TONGUE » SONY

» PICO *» CABLE-TRONIX
* HOLLAND * BELDEN

* SADELCO * COMMSCOPE

* VIDEONICS * GILBERT

(800) 688-9282

RETURN PATH ACTIVATION

- HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE
- RERACK AND REWIRE
- OPTIMIZE
+ FCC PROOF OF PERFORMANCE
- RF PROOFS
- VIDEO TRIANUAL PROOFS
« RETURN ACTIVATION
- ON SITE TRAINING
\._TSB + DESIGN AND DRAFTING
&S - AS BUILT MAPPING
- SYSTEM DESIGN
- MAP MANAGEMENT AND SYSTEM UPDATES

800-292-0126

P.O. Box 305
Ipswich, S.D. 57451
(605) 426-6140
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TRAINING

By the NCTI

| his month's installment begins a series on troubleshooting directional couplers. The

1 material is adapted from NCTI’s Installer Technician Course, complemented by perfor-

mance training suggestions to reinforce the material in a hands-on classroom setting. © NCTI.

Typical DC-6 specifications @ 500 MHz

An important aspect of maintaining the
drop system is knowing how to trou-
bleshoot passive devices. Although not as
commonly used as splitters, directional cou-
plers are frequently encountered, especially
in homes and MDUs where loop-through
wiring was installed to feed multiple TV
sets. As well, DCs are commonly used when
providing personal computer access

through cable systems. To successfully trou-
bleshoot DCs, you must first understand
how they operate and what signal level
should be available at the various ports.

Unlike splitters, directional couplers di-
vide the broadband cable input signal un-
equally (see accompanying figure). However,
like splitters, the typical problems associated
with DCs include wrong cable connections,
internal defects, inadequate RFI shielding,
insufficient port-to-port isolation and wrong
coupler selection.

The directional coupler has an input port,
a tap port (or down leg) and an output port
(or through leg). The amount of signal avail-
able at the tap and output ports depends
upon the manufacturers specifications and

Typical DC manufacturer specifications

DC values: ()
QOutput port 5 MHz 30
insertion 50 MHz 2.6
loss (max.) 300 MHz 25
500 MHz 25
750 MHz 3.0
1,000 MHz 32
Tap port- 5 MHz 2
te-output port 50 MHz 31
isolation (min.) 300 MHz 25
500 MHz 77
750 MHz 28
1,000 MHz 27
Tap loss 5 MHz 0.5
(tolerance in-top) 50 MHz 0.5
(max. +dB voriation 300 MHz 0.5
from DC value) 500 MHz 0.5
750 MHz 0.5
1,000 MHz 0.5

9 12 16 20
1.7 25 08 07
14 0.5 0.6 0.6
13 05 0.6 0.6
13 07 05 0.5
18 1.5 1.1 1.1
20 1.8 1.5 1.5
30 36 32 36
30 36 32 36
3 33 32 33

33 30 29 3l

30 25 2 28
28 23 28 27
05 05 05 05
05 0.5 0.5 05
05 0.5 0.5 05
05 05 1.0 1.0
10 05 15 20
1.0 0.5 1.5 20

Troubleshooting the drop system: Part 5

value selected. The accompanying table lists
a typical manufacturers specifications for its
directional couplers.

Next months installment will continue this se-
ries on troubleshooting directional couplers.

Hands-on performance fraining
Proficiency objective: Describe operation
and identify specifications of directional
couplers.

Provide each student with several DCs
(different values) and specification
table(s) for the directional couplers used
in your system.

While describing how directional cou-
plers operate, also discuss the applications
where and why they are used.

Using the specification table, explain
what the different specs mean and why
they're important.

Verify that each student can correctly
describe the operation and identify specifi-
cations of the directional couplers used in
your system. C

24 27 30

08 0.90. 8d8
0.6 0.7 0.6 d8
0.6 07 0.5d8
0.6 0.6 0.9.d8
1.0 1.3 0.9.d8
1.5 1.6 1.1d8
55 55 60 dB
55 55 60 dB
45 52 50 d8
43 43 43 dB
39 40 40 d8
38 38 38.d8
0.5 05 0.5d8
05 05 0.5d8
0.5 05 05d8
1.0 15 1.5d8
1.5 25 1.5 d8
25 25 2548
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Real-World
Technology
Solutions
for the
Serious
Cable
Engineering

Professional

(Ommunications
echnology

Serious
Web Site

With instructional articles, system showcases,
new products, SCTE news, links to equipment
and hardware vendors and more, CTinfosite is
your single source for information on the
cable engineering community. And it's backed
by the editorial resources of Communications

Technology magazine, the official trade journal

of the SCTE.

http://www.ctinfosite.com

Phillips Business Information, Inc.

Phillips 1201 Seven Locks Road Potomac, MD 2085+
- Subscriptions: (800)777-5006 Advertising: (301)340-1520 x200+

URL: http://www.ctinfosite.com



By Bill Riker

Training for Tomorrow

t's that fime again — the fresh start of o brand-new year. Twelve months of endless pos-

sibilifies lie ahead of you, and it's time to start planning the ritual commitment known as

a New Year's resolution.

What are you going to do this year that
will firmly establish you and your organi-
zation on the forefront of the telecommu-
nications industry? 1 suggest one thing:
join the Society of Cable Telecommunica-
tions Engineers.

Here at national headquarters, we're
making exciting plans for 1998. We're be-
ginning the new year committed to self-im-
provement so that we can better serve our
members. Each January, we identify new
skills we want to develop, re-dedicate our-
selves 1o improving our responsiveness and
find more ways to interact with the mem-
bership. This year, the Society resolves to
introduce some of the best technical train-
ing opportunities in the business.

1 encourage you to take advantage of the
quality training that distinguishes SCTE
from other educational organizations in this
industry. Your Society offers a wide range of
options for broadband professionals to se-
lect the information they need in a format
compatible to their own learning styles.

SCTE will soon offer computer-based
training supporting the “Troubleshooting”
level of the Service Technician Certifica-
tion Program. Leader guides and student
workbooks, including a guide to Bill
Grant’s Cable Television textbook, will soon
be available to enhance and improve in-
house training programs everywhere.

On a larger scale, more than 1,400 engi-
neering professionals are expected to con-
verge in San Antonio, TX, this month for
the broadband telecommunications indus-
try’s top technical program, the annual
Conference on Emerging Technologies.

This year’s event, titled “Building the
Digital Platform,” will be held at the San
Antonio Convention Center on Jan. 28-
30, 1998, and will feature presentations

focusing on data transmission networks
and digital TV technologies.

Another outstanding training opportu-
nity is Cable-Tec Expo. Recognized as our
industry’s leading annual hardware trade
show, Expo provides valuable information
on the latest technological advancements
and applications through groundbreaking
technical workshops and hands-on hard-
ware exhibits. More than 8,200 attendees
took advantage of this invaluable learning
experience last year in Orlando, FL.

SCTE’s Annual Engineering Conference,
held during the opening day of Expo, is
dedicated to the discussion of current engi-
neering issues, technical and regulatory
concerns, and converging industries. Here,
engineering and operations leaders world-
wide can stay abreast of this dynamic in-
dustry. In September, a valuable training
opportunity will be available to you once
again, this year in Florida. The Third An-
nual SCTEAEEE (Institute of Electrical and
Electronic Engineers) Communications So-
ciety Joint Workshop on High-Integrity
Hybrid Fiber/Coax Telecommunication
Networks will bring together leading in-
dustry experts to assess the future of HFC
technology as it fits into the scope of
telecommunications in the next millenni-
um. HFC '98, which attracted more than
1,300 attendees last year, will include
groundbreaking workshops on the many
facets of this progressive technology.

As always, the Society will be offering
learning opportunities at three other in-
dustry trade shows this year. We are host-
ing technical sessions at the Texas Show
(February), Atlantic Show (October) and
Western Show (December).

SCTE’s 1998 agenda of regional edu-
cational seminars includes 12 practical

PRESIDENT’S

MESSAGE

seminars held in cooperation with our 75
local chapters and meeting groups dedi-
cated to training industry employees and
supporting broadband’s stronghold in the
next millennium.

Our training availability extends
throughout North and Central America.
Our chapters and meeting groups regular-
ly host technical meetings featuring well-
informed speakers, and many local groups
also sponsor annual Vendor Days, which
focus on education rather than sales and
provide a wide variety of learning experi-
ences that allow attendees to enhance
their professional knowledge with inten-
sive training that’s both cutting-edge and
cost-effective.

Another economical way of getting the
technical training you need is through our
Satellite Tele-Seminar Programs. At no cost,
anyone with satellite downlink capability
can access one-hour instructional presenta-
tions on a variety of critical topics.

To encourage technical training even
more, the SCTE Technical Tuition Assis-
tance Program provides financial support
1o forward-thinking members who wish to
further their education, and their careers,
through industry training. We also are hon-
ored o participate in two additional schol-
arship programs, the Milton Jerrold Shapp
and Ken Foster Memorial Scholarships.

So, as you consider your New Year's res-
olution, I urge you to incorporate SCTE
into your training future. Whether you
want to educate yourself on vital informa-
tion from thousands of industry profes-
sionals in a trade show setting, or prefer to
learn the latest data from a book or video-
tape in the privacy of your own facility, we
have the tools and resources to help you
reach your goals in 1998 and beyond. T

Bill Riker is president of the Society of
Cable Telecommunications Engineers.
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Cheetah Monitors Farther...
Than The Eye Can See

Cheetah’ offers clear visibility into the performance of your plant, everywhere, at all times.
A fully automated and comprehensive system, Cheetah isolates faults,
monitors plant performance, troubleshoots problems and improves network reliability.

MONITOR MULTI-VENDOR PLANT ANALYZE YOUR NETWORK
+ All major OEM products supported - lasers, ¢ Cheetah software provides data analysis
nodes, power supplies and amplifiers and fault isolation
¢ Advanced digital transponder technology ¢ Price/performance scalability -
¢ Enhanced control capabilities from Windows NT to UNIX
¢ Open system architecture for an integrated
AUTOMATE SYSTEM TESTS o) 8
¢ Monitors RF levels and distortions at
headend and end-of-lines SIMPLIFY SYSTEM INSTALLATION

¢ Customer Service teams for installation,

Non-interfering measurement techniques :
turn-up and on-site support

Interactive spectrum analyzer displays . .
Formal user training courses

CATCH ELUSIVE INGRESS ¢ Integration expertise makes your systems
+ Automated monitoring of each return path work together
¢ Spectral plots for analysis and trouble-
shooting For more information, please call
# Scalable and cost-effective for large (941) 756-6000
and small systems or access our webszte at www. cheetabnet.com
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One System, One Solution
Jor Monitoring Your Entire HFC Domain.

SUPERIOR ELECTRONICS GROUTP I N C

6432 Parkland Drive ¢ Sarasota, FL 34243 e (941) 756-6000 e Fax (941) 758-3800 ¢ www.cheetahnet.com
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Converter Totes™

~ Protect Your Digital and Analog
Converter Investment

Easily transportable.
Protection from physical abuse or shock.
Keeps converters out of sight.
Lockable security.

Easy to maintain/washable.
Cell/inserts are replaceable.
Has an attached cover.
Highly durable.
Stackable.

Customizing Available

For more information contact:

™
Converter Bags

o Technologies Group

ey
"H-. 3 . % 580 Ternes Avenue P.0. Box 955, Elyria, OH 44035 {
\‘/'\ \ Phone (440) 366-6966 FAX (440) 366-6802
— Internet: http://www.multilinkinc.com/multilinkinc
'&-?-‘ E-mail: Mulink@ix.netcom.com
- 24 Hour Voice Messaging, Worldwide Distribution
Roach Chambers
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