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There Are Three New Ways To Provide
Your Customers With Better Service

Sencore’s “CHANNELIZERS” are designed
to pinpoint RF video problems and
performance test any RF Distribution
System faster and more accurately than
ever before.

Inspect
(SL7501I)

Monitor
(SL750M)

Sencore Introduces The New
“Tech Choice” Line Of CATV
Instruments Featuring:

¢ Automatic measurements of both the audio and
video carriers on all cable channels (FCC, HRC,
IRC) including UHF. Simply enter the channel
or frequency and the reading is displayed on
the easy-to-read LCD display. (SL750A Only)

Exclusive “on-channel” tests for C/N and HUM.
No need to tune off-channel or remove modulation to
make these important tests parameters. Gives you the reading you need when you need it.

Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test.
Makes all your system balancing a snap.

Best of all, Sencore’s “CHANNELIZERS” are designed to stand up to everyday field use. The rugged
light-weight cases protect your instrument from all types of conditions.

To find out more on how the “CHANNELIZERS” will make a difference in your testing, troubleshooting,
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about
putting a unit in your hands and finding out for yourself.

SENCORE Call 1-800-SENCORE Ext. 604 Today!

3200 Sencore Drive, Sioux Falls, SD 57107 % Reader Service Number 2
Direct:(605) 339-0100 Fax: (605) 339-0317 {736-2673)
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xpends the same diligent pursuit of perfection in manufacturing dual-drop
installations, 50Q cables for downlink transmissions, and RMC? radiating air-
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L 1 re rate rollbacks and network expansion
putting pressure on vour bottom line? Regal's
economical RR-92 converter and CRP-10
remote control can help ease the pain. The
smallest full-bandwidth converter in the
industry. RR-92 featurces:
B New slimline remote control design with
user-friendly buttons.
B 83-channel capability to accommodate
future channel expansion.
® Industry exclusive S-year warranty.

1993 ANTEC Network Systems

® Parental control function that restricts access
to discretionary channels.
B Regal quality and reliability that provides
years of trouble-free service.
We’ll even throw
in the batteries!

Take the pressure off your bottom line. Call
Regal today at 1-800-36-REGAL or contact
vour local ANTEC Communication Services
sales representative.

Recal /7
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digitally compressed signals. Please call your
commercial distributor for additional details.

DIGI-READY™ LNB Specifications:

NEWS

Suppliers report
financial results

Several hardware suppliers reported fi-
nancial results recently.

Compression Labs Inc. reported rev-
enues for the second quarter ending
June 30, 1993, of $35.6 million, an in-
crease of 33% from the same quarter
last year. The company reported a loss
for the quarter of $986,000 or 9 cents
per share compared to a loss of $2.2
million, or 19 cents per share in the sec-
ond quarter of 1992.

Zenith Electronics Corp. reported a
net loss of $24.7 million, or 79 cents per
share for the second quarter of 1993,
compared to a net loss of $15.2 million,
or 52 cents per share, for the second
quarter of 1992. In other news, the com-
pany entered into an agreement for the
sale of 750,000 to 1.2 million shares of
newly issued common stock to Fletcher
Capital Markets Inc.

Raychem Corp. reported earnings for
fiscal 1993 of $10 million, or 23 cents per
share, compared to a loss of $25 miillion,

or 64 cents per share, in fiscal 1992.
Revenues grew to $1.4 billion from $1.3
billion in the previous year.

AM Communications Inc. announced
sales for fiscal year 1993 ending April 3,
1993, reached $2.88 million, compared
to $2.05 million for the previous year
ending March 28, 1992. The net loss for
fiscal year ending April 3, 1993, de-
creased from $725,000 to $500,000.

General Instrument reported net in-
come of $12 million, or 20 cents per
share, compared to a net loss of $10 mil-
lion, or 23 cents per share, from the sec-
ond quarter of 1992. In other news, Gl
filed three related lawsuits against manu-
facturer/distributors alleged to have sold
preprogrammed cable signal decoder
units, components and other electronic
devices nationwide that enable con-
sumers to fraudulently obtain cable sig-
nals and services from cable operators.
The complaints were lodged against Sun
Coast Distributors Inc. of Silver Springs,
FL; Lake Sylvan Sales Inc. of Burnsville,
MN; and Nu-Tek Electronics & Manufac-
turing Inc. of Cedar Park, TX. Also, Gl

announced a $250 million agreement
with Primestar for direct-to-home service
with the company’s DigiCipher digital
compression technology.

« U.S. Electronics has brought a
counter-suit against General Instru-
ment, charging it with antitrust viola-
tions for restraint of trade. The counter-
suit stems from litigation filed by Gen-
eral Instrument in January 1993, alleg-
ing that a remote control unit marketed
by U.S. Electronics uses copyrighted
software and data for generating in-
frared signals for the remote operation
of various brands of TV sets.

@ The Supreme Court upheld the
Federal Communications Commission
ruling that a satellite master antenna
TV system is subject to the Cable Act's
franchise requirement if its wires or ca-
bles interconnect separately owned
and managed buildings, or if its lines
use or cross any public right-of-way.
This overturns the ruling by the United
States Court of Appeals for the District
of Columbia Circuit.

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

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

* Input Frequency 3.7-4.2 GHz
* Output Frequency 950-1450 MHz

45" K Noise Figure, Typical

Phase Noise-80 dBc / Hz & 10 KHz
PLL Oscillator Stability + 2.3 ppm (+ 12 KHz)
Input VSWR 1.5:1 (isolated Model: Part No. 31814)

2 year Warranty

Made in the USA

California Amplifier, Inc.

460 Calle San Pablo Camairillo, CA 93012
Phone (805) 987-9000 Fax (805) 987-8359
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Light up your fiber with the hest
hroadcast quality video possible.
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W/th more broadcasters and CATV operators realizing the
benefits and switching to fiber optic networks, the demand for
“signal purity”and higher signal quality transmission has increased.

DX sheds a new light on high performance for today’s cable
operators with the new DIR-657 integrated receiver/ descambler.
With a long list of features, including RS-2508 broadcast quality
b performance and optional RS-232C interface for remote operation,
1 the new DIR-657 outshines all other satellite receivers in delivering
the sharpest video and soundest audio signals possible.

For more information write to DX Communications Inc., 10 Skyline
Drive. Hawthorne, NY, 10532 or call (914) 347-4040.

1‘ DX

2 ANTENNA
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CORRESPONDENT'S REPORT

New developments

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

here has been progress in some
areas that have been addressed in
previous columns. Here we will look at
developments in fiber-optic amplifiers

“A 60-inch rear
projection HDTV
receiver could be
constructed ... in a
cabinet only 18
inches deep.”

Figure 1: Schematic diagram of a praseodymium-doped fiber
amplifier
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last described in the May 1992 issue —
“What is the status of a 1,31G nm fiber-
optic amplifier?” — and advances in flat
panel displays described in the Decem-
ber 1992 issue — “New develcpments in
flat panel displays.” Additionally, a new
display scheme from Texas Instruments
that appears very attractive for high defi-
nition TV (HDTV) use is reviewed.

Praseodymium
fiber-optic amplifiers
As was described in the May fiber

amplifier column, a fiber-optic ampli-
fier is the ultimate in system simplici-
ty. A fiber amplifier is essentially in-
serting a short length (a few meters)
of a special fiber in the fiber-optic
transmission system. This special
fiber is “doped” with specific materi-
als that accomplish the light amplifi-
cation of the laser light carrying the
desired signal when the doped fiber
is “pumped” by a laser contained in
the fiber-optic amplifier — i.e., the
pump laser is coupled into the doped

14 SEPTEMBER 1993
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Figure 2: microtip configuration

Figure 3: Color FED
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fiber to provide the energy used by
the dopant material in the amplifica-
tion process. The doping material
used in 1,550 nm fiber-optic ampli-
fiers is the rare earth element erbium
(Er) and there has been a great deal
of experimentation using the rare
earth element praseodymium (Pr) for
1,310 nm amplification.

At a recent Optical Fiber Confer-
ence in San Jose, CA, Makoto Shem-
izu and co-workers at Nippon Tele-
phone and Telegraph (NTT) described
their progress in praseodymium fiber-
optic amplifiers for 1,310 nm transmis-
sion. They used a 40-meter length of
Pr-doped fiber using two 1,017 nm In-
GaAs diode-laser modules in a ridged-
type strained quantum well configura-
tion as bidirectional pump sources,
each generating about 110 mW of out-
put power. (See Figure 1.)

: Spacer —»|

,~«—— Electrons

Emitter

Row electrodes
(-20 V)

Total fiber gains of
as much as 28.3 dB
were obtained at
1,310 nm with a 3
| dB optical bandwidth
of about 20 nm —
which in frequency is
about 3,500 GHz.
While this perfor-
mance isn't quite as
good as has been demonstrated from Er-
doped amplifiers (>30 dB gain and >30
nm bandwidth), it is quite good enough to
cause system designers to rethink the
value of Pr-doped fiber amplifiers.

Flat panel
display developments

The fundamentals of a microtip
flat panel display (also known as a
field emission display, or FED)' were
outlined in the December 1992 col-
umn. An FED uses a large array of
microscopic tips (see Figure 2) that
emit electrons. The electrons are ac-
celerated toward phosphors across a
vacuum. The principle is the same
as that of conventional CRTs but the
electron flight distance is greatly de-
creased and the number of electron
guns is greatly increased. The entire
panel is only 2 or 3 mm thick. In

Transparent glass faceplate

Insulator

most respects, FEDs have the same
operating characteristics as their
CRT cousins: very wide viewing an-
gles, high contrast levels, frame
rates that easily handle video and
very high resolution levels. A con-
cept of the size of an individual mi-
crotip is gained by considering that
the goal for resolution is 1,000 pix-
els/inch arid having 100 emitters per
pixel (for redundancy).

Figure 3 depicts a color FED that
has been demonstrated. In order to
obtain a full-color picture, each of
the three primary colors is scanned
in sequence — that is, there are
three frame scans for each full-color
picture. This is analogous to the old
CBS color wheel, frame sequential
technique. (Incidentally, this was
the system used in all the color TV
from the moon in the Apollo pro-
gram.)

A new projection scheme

Texas Instruments caused quite a
stir with its demonstration of a new
high definition color TV projection
system at the Spring Conference of
the Society for Information Display.
An example of the display is shown
in Figure 4 on page 17. The display

RESPONDING WITH A

IMPROVED!

¥

Patent pending in U.S.A., Canada and other foreign countries

SCOZMFA

: Messenger Drop Clamp
Accepts 59, 6, 7, 11 and dual series cable.

Responding to
your needs

with innovative
products and the
SACHS absolute

guarantee of

SOLUTION!!

The Outside Plant Hard

(800)-829-7224
SUppOr[ and service. 7Cnll for your free sample

Sachs Canada Inc.
CORPORATE OFFICE

745 Avoca Avenue
Dorval, Quebec HSP 1G4

Sachs Communications Inc
PLANT AND CORPORATE OFFICE
211 Stonewall Street
Cartersville, Georgia 30120
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SEARCHER

PRECISION LEAKAGE
DETECTOR

PLUS

For CLI compliance, the SEARCHER
PLUS offers the best value in leakage
measurement instrumentation. With
more than ten thousand in daily use
in systems throughout the world, the
SEARCHER PLUS has earned its place
as the industry's maost popular CLI
instrument.

ANNUAL CLI TESTING

When used with a Trilithic

AFS-2 antenna, the SEARCHER PLUS
displays calibrated leakage measure-
ments down to 2 microvolts per meter
on a large, easy-to-read meter.

LEAK SEARCHES AND QUARTERLY
DRIVE OUTS

The SEARCHER PLUS sounds

an audible tone whenever you drive
near a significant leak. The tone's pitch
rises with leak intensity, so you can
locate leaks without taking your eyes
from the road. The mobile mount
supplied with every SEARCHER PLUS
connects the instrument to vehicle
power and to an externally-mounted
"whip" antenna.

A simple latch removes the
SEARCHER PLUS from the mobile
mount for operation away from
the vehicle.

PIN-POINTING LEAKS WITH THE
NEAR-FIELD PROBE

An optional 6" near-field probe

can be used to track leaks right

to their source. Use the SEARCHER
PLUS's audible tone to pin-point
leaks to within a few inches.

A FULL LINE OF LEAKAGE
EQUIPMENT AND ACCESSORIES

Trilithic offers a full line of leakage
measurement instruments, acces-
sories, calibrators and software.

Call us at 1-800-344-2412 to discuss
your specific CATV testing needs and
how Trilithic can help you.

9 TRILITHC

9202 E. 33rd

Indianapolis, IN 46236

(317) 895-3600 (800) 344-2412
FAX (317) 895-3613
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Description:

Intelvideo's Digital Impulse Noise Reducer Model INR is a state of the
art signal processing system that essentially removes all electrical or
ignition-type impulse noise from NTSC Color signals. It is also effective
in detecting and correcting satellite or FM link threshoid noise that nor-
mally appears as “sparkers” or streaks (it is, in effect, a means of ex-
tending threshold in FM links). The system may also be used as a

minate Electrical Noise In Your Headend!!!
= INTELVIDEO
MODEL

| Adoptive Digitol
Processing

Specifications:

Input: NTSC composite color signal, 1v pp into 756 Ohme
Retum Loss > 4038

Output:NTSC composite color signal, tv pp into 75 Ohme
Retum loss »>35d8

Frequency Response: +.5d8 to 4.5MHz, <3dB down at 5.6MHz

Non Linearity: <2%

Difierential Phase: <1° plus quantizing effects

Differential Gain: <1% plus quantizing effects

K Factor with 2T pulge: Better than 1%

System Delay: 1 TV Frame

stand alone tape dropout compensator for composite NTSC COIOr Sig-  tueraing Tomperatire: & F 10 105 . Arient
Humidity: 10% to 90% non-condensi|
Mechanical: IRU cabinet; 1.75'H, , 15°L; 9 Lbe
|
: DENVER ATLANTA ST. LOUIS
7~ 800-525-8386 800-962-5966 800-821-6800
303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX
MEGA HERTZ CToms
--------------------------l------------------------ =T 1 r 1 r r . rr 1 1 7 1 ' 1} ]9
MEMBERSHIP APPLICATION
Make chack payable to SCTE. APPLYING FOR: (] INDIVIDUAL@$40 (] SUSTAINING @ $250
Mail to: Please print or type information. Data will be used exactly as it is submitted here.
) SCTE .
SLIE S o (P QwmR Omrs. Qwms. TITLE:
D Ean' oA 18 NAME: First Initial TEL# Include Asea Code
| hereby apply for membership in the " e
Sodiely of Cable Television Engineers, Inc, EMPLOYER: FAX #
and agree 1o abide by its bylaws. Addditional Company Name include Area Code
member material will be mail to me .
within 45 days. Payment in the U.S. funds is O StrestUPO Chy State Zo
endosed. | understand dues are billed
annually. USE HOME ADDRESS?.
D Chy State Zip
Please send me further information on .
the Society of Cable Television Engineers. e RIeleh Ul LE
Complete the information. Enclose full payment or charge 1o MasterCard/Visa shown below.
SCTE is a 501 (c) (6) non-profit professional  NAME ON CARD: EXP.
membership organization. Your dues may be ’ "
tax deductible. Consult your local IRS office =~ MASTERCARD NO.:
or your tax advisor. VISA NO.:
SIGNATURE FOR CHARGE AUTHORITY:
Application without payment will be retumed. applications from outside U.S., enclose additional $20 (U.S.) to cover mailing expenses.
(O 1am also an SCTE Instalier Member. My Member Number is #
* %% SPONSORING CHAPTER OR MEETING GROUP: «xx CT9/93

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
administered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates
for certification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE
Installer Manual.

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

Name ) e A N
Address
Phone () FAX ( )
® -
SETE The Society of Cable Television Engineers ]sz.a';! éo,
S g SR R B 669 Exton Commons, Exton, PA 19341

OR FAX TO: (215) 363-5898
CT 9/93
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Figure 4: 11 color TV projection

produced in stan-
dard semiconductor
wafer-fabrication fa-
cilities — using stan-
dard processes and

materials.

is 110 inches diagonally with a contrast
ratio of 50:1.

Dr. Jeffrey Sampsell, the manager
of TI's Digital Imaging Systems organi-
zation, provided the technical informa-
tion of this new display technology. The
system is based on an electromechani-
cal structure called a digital micromirror
device (DMD). A micromechanical sili-
con chip, the DMD measures less than
5/8 of an inch on each side, yet it con-
tains more than 300,000 tiny movable
aluminum mirrors and electronic logic
memory and control circuitry packaged
in a 96-pin ceramic package.

The micromirrors are 17-micron
squares of a highly reflective aluminum
alloy. (See Figure 5.) Each mirror is at-
tached at two diagonally opposite cor-
ners to support pillars; the attachments
are highly flexible, extremely durable
torsion bars. Each torsion bar is ap-
proximately 5 microns long and 1 mi-
cron wide. The support pillars suspend
each mirror approximately 2 microns
above the surface of the silicon ad-
dressing circuitry. The DMD can be mass

The micromirrors
are arranged in an x-
y array, and the chip
also contains row
drivers, column driv-
ers and timing circuit-
ry. The addressing
circuitry under each
mirror pixel is a mem-
ory cell that drives
two electrodes under
each mirror with com-
| | plementary voltages.
The electrodes are
arrayed on opposite
sides of the rotational axis that runs
through the torsion bar attachments.
When the electrode on one side of the
rotational axis is driven to a high logic

level, the electrostatic attraction on that
side of the axis rotates the mirror
around the axis until the unattached
mirror corner on that side touches a
metal landing pad on the surface of the
chip (about 10°). When the high logic
level is applied to the other electrode,
the mirror rotates in the other direction.
In one direction, light from a projection
lamp is reflected to the screen and in
the opposite direction no reflection to
the screen.

Mirror transit time from “tilted left” to
“tilted right” is on the order of 10 ps.
This speed combined with parallel ad-
dressing allows the DMD to achieve
frame rates orders of magnitude be-
yond video rates. Such frame rates
allow the DMD to be refreshed fast
enough that each pixel can be turned
on or off (bright or dark) with very fine
video temporal resolution. As an exam-
ple, for a system with 8 bits of grey
scale resolution, each pixel can be in
the “bright” state for the entire frame,

Support post

Figure 5: Digital micromirror device element

Mirror element

Torsion hinge
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“SAXXIT”™ Cable Clip

Non-distorting metal clip with

Sachs Canada Inc.
CORPORATE OFFICE

745 Avoca Avenue
Dorval, Quebec HSP 1G4

Sachs Communications Inc.
PLANT AND CORPORATE OFFICE
211 Stonewall Street
Cartersville, Georgia 30120

The Outside Plant Hardware Specialist

(800)-829-7224

Call for your free sample

a pre-inserted self-tap screw or drive
pin for 59, 6, 7, 11 or dual cable types.

guarantee of

- ) support and service. |
Patent pending in U.S.A., Canada ana other foreign couniries
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255/256ths of the frame time, 254/256ths
of the frame, ..., 1/256ths of the frame
time or none of the frame time. The inte-
gration of these temporally encoded
brightness levels into a grey level at
each pixel takes place in the eye of the
viewer. In this way a completely digital
display has been created.

The color display system consists of
a xenon arc lamp bulb that directs
white light through a condenser lens
and a motor-driven wheel with red,
green and blue (RGB) color filters on
the surface of the DMD chip. Again we
have a variation on the CBS frame se-
quential color system. (See Figure 6.)

The projector displays video from an
unmodified NTSC video source, such
as a videodisc player. Using the 240
lines in the first NTSC interlaced field,
the electronic portion of the system in-

Figure 6: DMD color TV projection system

Light Source

terpolates a progressive scan field of
480 lines for each 16.67 millisecond
frame. The signal is separated into its
RGB components, and each line is run
through an analog-to-digital (A/D) con-
verter and digitized 640 times. This

“The progress in per-
formance capabilities
of 1,310 nm praseo-
dymium fiber-optic
amplifiers appears
now to be edging into
the area of serious
consideration in the
real world of system
design and use.”

KEEP UPTO DATE

WITH CABLE TV TECHNOLOGY

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

Call 800-233-2267

ext. 4422 for more information

NOVEMBER 16 - 18 / PORTLAND, OR sl
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data is stored in three 640 x 480 mem-
ory arrays.

The 16.67 ms frame is divided into
three, 5.55 ms periods that correspond
to the time that the filter is shining red,
green or blue light on the DMD chip.
During each color period, the system
reads from the appropriate memory an
8-bit word that indicates each pixel's
intensity. This value determines the
portion of the period that the corre-
sponding mirror will be turned on, and
the pulse-width-modulation control cir-
cuitry activates the mirror. This cycle is
repeated for each portion of the color
wheel for each successive frame.

Sampsell said, “TI's DMD-based dis-
play provides excellent resolution and
brightness, high contrast and color fi-
delity, and in comparison to CRTs used
in HDTV receivers, a DMD-based dis-
play is flicker-free, provides better color
convergence and produces less visual
noise.” He reported that Tl plans to
have a DMD chip for HDTV projection
by this December. He said it will be
2,048 x 1,152 pixels and slightly larger
than the current NTSC chip — about 1-
1/4” x 3/4” as opposed to 1/2" x 3/8".

Sampsell then a made a startling
announcement that should really inter-
est HDTV system developers. He stat-
ed that a 60-inch rear projection HDTV
receiver could be constructed with
DMD in a cabinet only 18 inches deep.

Conclusions

The progress in performance capa-
bilities of 1,310 nm praseodymium
fiber-optic amplifiers appears now to
be edging into the area of serious
consideration in the real world of sys-
tem design and use. And there seems
to be no end to variations being devel-
oped for displays that may be suitable
for HDTV — progress in microtip dis-
plays and a unique new technique for
projection display reviewed here are
but two of many schemes undergoing
feverish development.

Although individual progress in the
several systems reviewed here since
last examined has been significant,
more progress and change is inevitable.
The ancient Greek philosopher Herucli-
tus had it right — “there is nothing per-
manent except change.” CT
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Multirate all-digital
modems for compression

The following is adapted from the “1993
NCTA Technical Papers.”

By Fred Harris

Systems Engineer

And Tony Wechselberger
Executive Vice President
TV/COM International

ideo and audio signals can be
VCompressed to obtain varying lev-

els of quality extending through the
progression of SIF, VHS, NTSC, CCIR-
601 and HDTV, via successively increas-
ing bit rates. Data streams from a number
of video and audio signals (compressed
at data rates required for their specified
quality) will be transported in a number of
ways. They can be merged in a full band-
width (TDM) data transport, which re-
quires a versatile multiplexing scheme, or
transmitted in a single carrier per channel
{SCPC) mode using bandwidths appropri-
ate to each selected data rate.

It would be advantageous to have a
flexible system modulator/demodulator
arrangement such that equipment (espe-
cially receivers) could be easily reconfig-
ured to operate across a wide spectrum
of data rates. Such a modem must be ca-
pable of operating with transponder sig-
nals of full bandwidth as well as with the
unique bandwidths of the different SCPC
signals that may, during operation, be re-
assigned to different center frequencies
by the satellite carrier in response to
changes in transponder loading.

An all-purpose modem required to
support delivery of digital video and other
services can be characterized by the fol-
lowing requirements:

* Capable of rapidly switching and ac-
quiring carrier frequencies.

* Capable of (automatically) varying
the occupied bandwidths.

* Capable of varying the data process-
ing (throughput) rate.

* Operate in the presence of multiple
adjacent channels.

* Operate in the presence of terrestrial
interference.

* Must yield throughput performance

20 SEPTEMBER 1993
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Figure 1: Generic view of modem

‘. .'- .
—{ Modulator —/

conditioner

Signal
conditioner

Digits

Signal
conditioner

equal to the maximum capacity of present
and planned transponders.
* Must be low-cost.

The modem
Generally, as in Figure 1, modems can
be visualized as RF-to-digital transducers

operating at the lowest layer of a transport
system. This transduction process entails
two distinct transformations: RF-to-base-
band and baseband-to-digits. To aid in
understanding, it is convenient (as in Fig-
ure 2) to partition the modem into two
main sub-blocks: a tuner and a baseband

COMMUNICATIONS TECHNOLOGY
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Our customers are the winners.
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aid of carrier and timing information de-
Figure 4: Cost performance of analog and digital g}/edlffom thef fﬁceti’vedbwa;eff)fmi The
: igital output of the baseband signal con-
RECEESElY COIIERUE0ES ditioner is the quantized (soft decision)
sample values formed at the output of its
matched filters. In developing DSP-based
solutions, this transformation (baseband-
$/MIP to-digital) is accomplished by an analog-
104 —— to-digital converter (A/DC) located in the
signal conditioning processing chain. The
A/DC is the boundary between the analog
processing and the digital processing per-
100 1+ ' formed by the signal conditioner. Tradi-
: S tionally, as in Figure 3 (page 20), this
boundary is near the end of the baseband
signal conditioning chain. In light of cost
reductions in A/DC and digital signal pro-
cessing (alluded to in the next section),
there are advantages to moving this
boundary toward the beginning of the
chain. By placing the A/DC at the very be-
ginning of the sequence, we have a full
DSP-based signal conditioner modem,
and solutions to the requirements charac-
terized above in developing an all-pur-
pose demodulator become available.

The DSP modem

The cost of signal conditioning by digi-
tal signal processing techniques, mea-
sured for instance in dollars per million in-
“signal conditioner.” The tuner isolates The baseband signal conditioner pro-  teger operations, has fallen two orders of
and extracts the signal bearing carrier  cesses the analog waveform extracted  magnitude in the last five years. This rate
from the channel and performs the RF-to-  from the channel (by the tuner) and per-
baseband transformation. forms synchronous demodulation with the (Continued on page 34)

Figure 5: Multirate all-digital demodulator

Timing
control
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i [
[l . 3 -.
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The P&T Touch:

EVOLVING TECHNOLOGY,
EXPANDING SERVICE

Over 30 years of superior service,
Power & Telephone Supply has
expanded its depth of CATV prod-
ucts to include a full-line inventory of
connectors, conductors and instru-
mentation equipment representing
the industry’s top suppliers.

A network of 11 company-owned
warehouses disperses this inventory
to the places where it's needed.
Customer deliveries and warehouse
restocking are optimized by a
company-owned truck fleet.

Power & Tel's uniqgue combination
of resources results in
superior price, ser-
vice and product
availability.

Our 30 years
of experience
help us select
the suppliers who
offer what smart
buyers need. The
volume achieved by
national and international coverage
helps us negotiate the prices smart
buyers can live with.

World-class experience, product
depth, local attention to customer
needs. No wonder Power & Tel is
number one for smart buyers.
Contact us for the outlet nearest you.
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Measuring

digital carriers
(Continued from page 25)

mixed down to baseband using a 44
MHz local oscillator. Two mixers are
used, one for the | channel and another
for the Q channel. The local oscillator
also is split and phase-shifted by a 90°
splitter to derive the Q channel. Next,
the | and Q channels are low-pass fil-
tered to remove any local oscillator
leakage. The low-pass filters are suffi-
ciently wide to allow the filtering func-
tion to be done solely by the SAW filter.

Note that since a noncoherent car-
rier is used, the signal's vector dia-
gram will almost certainly be spinning.
In this state, data demodulation can
be done only with sophisticated DSP
techniques, but the two baseband sig-
nals are still useful for instantaneous
power measurement. This is because
the instantaneous voltage, V(t), has
the same magnitude, even if the sig-
nal's trajectory is rotating around the
zero volt origin. Neither the 44 MHz
local oscillator nor the local oscillator
in the downconverter need to be of the
low phase noise type. This technique

, o
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MAN IS HERE, Cp
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MODEL 1220 [
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" |
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Fro g X
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NN
J  PRINTER
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LET THE MODEL 1220 SAVE YOUR DAY.

CALL FOR INFORMATION:
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\
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1-800-688-8377

5101 N. 57th Street -- Lincoln. Nebraska 68507
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is tolerant of phase noise.

Next, the | and Q data are sampled
by a two-channel digital oscilloscope.
The sampling rates available on com-
mon digital oscilloscopes are well with-
in the requirement of this measurement
technique, since a sampling rate of
greater than 6 megasamples per sec-
ond is sufficient, assuming a SAW
bandwidth of less than +3 MHz. The |
and Q data in the oscilloscope’s memo-
ry are read out for analysis by a com-
puter. The analysis consists of finding
the vector sum of many data pairs of |
and Q data, putting these many sam-
ples into the bins of a histogram, then
calculating the peak and RMS power
from the histogram data. If the oscillo-
scope is sufficiently smart, it can do
much of the analysis by itself. In the
case of the test done, the oscilloscope
was fairly powerful, and no computer
software had to be written to obtain a
histogram. The instantaneous sampled
voltage is:

V(t) = Vi(t)” + Vo (1)’

Where:

V,(t) = sampled in-phase voltage,

V_(t) = sampled quadrature voltage,
V?t) = desired sample to be accumulat-
ed into a histogram.

The instantaneous power P(t) is
given by:

Where:

R = the system’s impedance, usually
50 or 75 ohms.

The next step is to determine the
RMS voltage from the histogram data.
The RMS voltage (Vg,s) in an analog
system is:

1,7
Vews = \ ?IOV(t)zdt
Where:
T = period of integration.

In this case, which is a sampled sys-
tem, the RMS voltage is:

1 K
Vevs = 1 ﬁ';1vbin(k)2 e x(k)

Where:
V,in(K) = voltage of a the k™ bin,

-



Time is running out!

24-hour Proof-of-Performance
tests are due and you don’t
have the equipment to
accurately and cost-effectively
document them.

Relax! Now there’s an easy
way to document Proof-of-
Performance testing for the FCC,
even in the most demanding
temperatures and environments.
Wavetek’s rugged line of SAM

SAM 1550™
Cost-Effective
Installer's Meter

Call today for your free FCC Compliance Matrix.
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HIGH ANKIETY

meters are packed with new
capabilities designed to deliver
highly accurate test results for
the FCC and your daily system
maintenance.

Picking the SAM you need is
easy. Our SLLMs are available in
a broad varietv of models and
price ranges that allow you to
meet both your testing and your
budget needs. Plus, they all
feature the same Wavetek relia-

bility that you've come to trust.

SAM 1650™ SAM 3030™
Low Cost Rugged Service
FCC Testing Technician’s Meter
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.

Don’t worry! Ask your
Wavetek representative about
our complete line-up of signal
analysis meters. All SAMs
feature sweep channels for
Pass/Fail testing, Tilt, AV/A,
and improved weather-
resistant keyboards - at
extremely competitive prices!

800-8622-6516 317-788-6066
Fax 317-782-4807

LineSAM II™
Expert's Proof-of-
Performance Meter

WAVETEK




Long pull construction
(Continued from page 27)

vides an example of the software pro-
jections.

Another feature of the software is the
ability to adjust pull force projections
based on actual measured tensions.
The program will “back-out” a coeffi-
cient of friction from field information.
This assures accurate projections when
duct, cable or lubricant coefficient of
friction data is not known.

Working the plan

Productivity depends on good
preparation. The underground dips
were the biggest source of concern.
The first innerduct run was prepared
the day before. Pull lines were
checked, lubricant was added and ex-
cessive bends were corrected wherev-
er possible. The aerial crew was
scheduled to start placing cable to the
south as soon as the underground sec-
tion was complete.

Riser A1 was taken down from the
pole and secured to guide the cable di-
rectly to the capstan winch. The first
half of the underground section went
very quickly. The distance from the

cable reel at Vault

1 to the winch at | Table 3

the riser (A1) was

CALB GO Bend :“ u?::glri:r Startin Endin
The measured_ tep- angle Iszrease) tensior? tensiorgu
sion was within

+10% of the 212- 90° 1.246 (124.6%) 350 Ibs. 436 Ibs.
ound profection | %, 1Rt S e
shown in Table 1 | I 1.934 (193.4%) 35 Ibs. 68 Ibs.
on page 27. The

low pulling force re-

quirement allowed pulling cable at 125
feet per minute. The first section was
pulled and 7,000 feet overpulled and put
in a figure eight ready for the aerial crew
in about 90 minutes.

The worst part of the job was turning
the heavy 8-foot diameter reel. Three
men assured that the cable was prop-
erly lubricated and entered the in-
nerduct with no back tension. After re-
moving the remaining cable from the
reel, equipment was set up for the pull
in the opposite direction.

Table 2 on page 27 demonstrates a
comparison of tension increase over a
1,452-foot section of this route and the
tension rise over a truly straight section
of an equivalent length. In Table 1, out-
put from the software provides the ten-
sion at the end of each section. Tension

at the end of Section 39 is 173 pounds.
Notice that after Sections 40 and 41,
with repeating undulations of 1-inch am-
plitude and a period of 12 feet, the ten-
sion has risen to 360 pounds.

Table 3 describes the appropriate
tension multiplier for the products used
on this job at various degrees of bend.
Looking at Table 1 again, you will see
the 45° bend inside MH9A (Section 42)
created a tension increase to 402
pounds. The pull force measured at the
primary winch fluctuated within +10%
of this predicted value.

The intermediate assist winch used
has a unique automatic speed control
feature. One man, rather than two or
three, sets up and operates the ma-
chine. On this job, coordinating pulling
speed with our end puller was an im-

and bonding.

CABLE
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT

You want versatility. Masterack modular
construction allows you to design a service vehicle
to fit your own needs. Pre-planned interior kits,
ladder racks, and a full line of accessories are
available. You want dependability. \asterack

parts are proven day and night, through many
years of rugged service. Whether you need to upfit
one vehicle ore one hundred, our goal is complete
customer satisfaction. You want value. Masterack
equipment is economical because we manufacture
parts for thousands of users and we stock parts so
you can quickly get yours. For nnovative, quality
products and complete installation services com-
bined with custom design services and in-stock pre-
planned vehicle interior systents, you want
Masterack.

masterack

905 Memorial Drive, SE

P.O. Box 100055

Atlanta, Georgia 30348

(404) 525-5501 + 1-800-334-4183
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Table 4
e N A TV portant feature. The small end puller
PULL IDENTIPICATION SAHKINS ABLANTIC CITY DUCT ROUTE: FIBER ) ) NUNBER OF PULL SECTIONS: 13 had force-limiting and a recorder but
0 DE DIAKETER 1.194 {aches CASLE DIANETER 843 inche: .
e S canee el 203 pounds lacked a large diameter capstan drum
KARINUN CABLE TENSION 560 paunds for overpulling the cable needed for the
WANROLE NUNBER AT CABLE REE . N LENGTH OF PORWARD PULL: 898 feet splice and backfeeding into Vault 2.
g::sL:A:cﬂc:A:;-Tf;: g ;uo :::::e When the cable arrived at MH9A, word
- o . il s N was sent to the assist location at MH6
on Type ftraigh Bond Sraight  Undulation Undulation Radius Section Cab
lu:::“ ::ruan of Length Avgle Slope :e:m: haplitude  [feet) Ending Feel/ to pyerpull the S|aCK nec.essary fOI’
Kuster  Pull (feat)  (degrees) (* os 8] [feel) linches) Tension  Winch splicing at Vault 2. The assist operator
ippuct]  Spritice then moved his setup to Vault 2 and
A 50 able
feel completed the pull.
] \".~.'ttah?‘ : 50 1.5 62
- e 75 N i The software quantifies
Angle the impact of back tension
! o " g U While the underground crew fin-
w4 oriseatal § n ished the first dip, the aerial crew
‘ f.”."‘.?h’: ) . . - placed about 4,000 feet in rollers. They
e i ' “jigged-out” cable right up to the re-
§ Forizontal 600 12 1 108 195 maining underground dip. At the end of
! s 2 - . the aerial section the tension was
¥orizonta! about 50 pounds. Throughout the build,
WA e v - ‘v TR pull tension was monitored with a
' AL i - ' boom-mounted force measuring and
¢ forizontal ? 2 1.8 1o recording device. Replacing the pre-in-
10 Norizontal 120 i2 ! e stalled polypropylene pull-line with a
Straight ) suitable winch line, the aerial crew pre-
M I Coscase  § " = % pared to pull cable through the remain-
Curve Up g . . .
12 Up Slope 18 4 h ing underground dip. The tension moni-
. hgle. . ol . — tor indicated an excessive force re-
. B i y ORI quirement when pulling the under-
ground dip with the 50 pounds of back
|
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Take a look at the Dynatel” 2210 Cable
Locator, and you'll buy it at face value.

“d Easy to use. Easy to afford.
If you’re searching for fast and
accurate locates, take a closer
look at the Dynatel” 2210
Cable Locator for pawer,
telephone and CATV
. cable, including gas, water
and wastewater lines at a very reasonable price.
Consisting of a transmitter and receiver with attached
antenna, the Dynatel 2210 quickly and accurately:
* Locates cable and pipe path
* Measures depth with a push of a button
» Measures relative signal current in target cable
» Locates power cable with direct readout of depth

$ 3M 1993. “Dynatel” is a trademark of 3M.

ot

The Dynatel 2210 receiver is simpie to use and easy
to carry, weighing in at less than four pounds. Suitable
for most locating tasks, the 2210 features an improved
peak locating mode which allows easy discrimination
between adjacent cables. With the push of a button,
depth to the cable is estimated.

The Dynatel 2210 operates using two user-selectable
active frequencies and one passive frequency. A
50 Hz model displaying depth in centimeters and
detecting 50 Hz power, as well as a Dyna-Coupler Kit
are also available.

For more information about the Dynatel 2210
Cable Locator, call 3M Telecom Systems Group at
800/745 7459 or FAX 512/984 5811.

3M Practicality

Reader Service Number 40



No problem!

anb agreement between Mmunicipal ang
scja le groups, this is the first major revj.
an(;n a?: the FCC’s Standards in 15 years

€Cts systems ibers
el of l,OOOsubscnbers

One of the key provisiong of the newt

Standards wij] raise minimym noise per-
) 36 dec "
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(aBoVE) THE CMP500
CaBLE TELEVISION
MEASUREMENT PACKAGE
— COMPLETE BASEBAND
VIDEO AND RF
MEASUREMENT CAPABILITY,
INCLUDING ALL FCC
PROOF-OF-PERFORMANCE
REQUIREMENTS.

(aBOVE) THE 2714 CaBLE TV SpECTRUM
ANALYZER AUTOMATES ALL COMMON CABLE SYSTEM \
SPECTRAL MEASUREMENTS, INCLUDING THE FCC RF
PROOF-OF-PERFORMANCE REQUIREMENTS.

(RIGHT) A WAVEFORM
MONITOR, VECTORSCOPE
AND NTSC GENERATOR

CONSTITUTE A LOW-COST

SYSTEM FOR EFFECTIVE

BASEBAND MONITORING.

If you're concerned about meeting technical i
standards, relax. Tektronix has the tools to

keep your system running at peak perfor-
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Tex’s 2721A/2722A NON-INTERFERING SYSTEM
SWEEP IS THE MOST COMPACT, CAPABLE SOLUTION
AVAILABLE FOR SWEEP TESTING.
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mance, meeting your test and measurement
requirements easily, efficiently and economically.

Our products cover the gamut of baseband
video and RF measurement capabilities. Spectrum
analysis, system sweep testing, baseband video
measurements, fault finding in metallic cable and
optical fiber. And much, much more.

Above all, our aim is to maximize your time,
expertise and potential. To put sophisticated cap-
abilities in reach of technicians at all skill levels.

To keep costs low, reliability high, and quality at
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tive or 1-800-TEK-WIDE today.
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Table 5

PULL IDENTIFICATION
CONDUTT INSIDE DIAKETER 1.394 inches
FRICTION COEFFICIENT 0.14

KAXINUM CABLE TENSION 500 pounds

HANKQLE. NUMRER AT CABLE REE!L A3

CARLE REEL BACK TENSION 10 pounds
CAPSTAN BACK TENSIOK 10 pounds
l ¥ Ber
| Sectd f Len Angl
Vube P {f ¢
n
Concav
Curve Dovn
fown § pe 1€
Angle
bav .
NH101 ) L
[} 90
600
tong %
Korizontal
Ate
WR102 1 Horizontal 62
Straight
Horizontal
Fend
10 # 12
11}
A 1 2 L]

LEXCTH OF PORWARD PULL:

TENSION FORECAST WITH A MIDDLE PULL

SAUMONS ATLANTIC CITY DUCT ROVTE: FIBER 4 N
CABLE DIAMETER
CARLE WEIGHT

6.843 inches
0.283 pounds

829 feet

n Radius  Sec

tion  Cable
Period Aplitude (feet)

d Reel/
vinch
(pounds!  Llocation
10 Cable
Reel

1 1 108 b

108 1]

Prinary

tension from the aerial. The aerial crew
decided there may be a problem with
the duct that would have to be resolved
by the underground crew the following
day.

On day two, the underground crew

opened MH101 and MH102. The “pass-
through” in each manhole was rebuilt.
Reducing the degrees of bend in the in-
nerduct transitions has a dramatic ef-
fect on the pull force requirement. While
we converted the manhole transitions

from 270° to 90°, an operator used the
winch to move the aerial figure eight to
the span before the riser. The back ten-
sion dropped from 50 to about 10
pounds. The pull force requirement for
the 858-foot dip decreased from over
550 pounds to about 110 pounds. Ta-
bles 4 (page 42) and 5, respectively,
show the software output before and
after the changes in the duct “horizontal
bend” and reduction in “cable reel” back
tension.

After winching the cable to the inter-
mediate assist winch, the cable was
routed over the “dancer arm” then up to
the force measuring device on the
bucket truck. The winch can move
cable at speeds up to 200 feet per
minute to follow the speed of the aerial
crew as they jigged-out the remaining
1,400 feet.

Conclusions

Sammons Communications encour-
ages its contractors to provide a plan for
cable placement with their bid packages.
Thorough knowledge of the duct route
geometry is fundamental for planning.
This complicated build was completed
successfully and on schedule with effec-
tive preparation, proper use of manpow-
er and efficient equipment placement.
The ability to forecast pull force require-
ments accurately takes the guesswork
out of deciding where to set up the cable
reels and assist winches. CT

For information on the software pro-
gram discussed in this article, contact
Duct Plus Industries, P.O. Box 1409,
Midlothian, TX 76065-1409; phone
(214) 228-2504.
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Basic measurements
using a spectrum analyzer

By Jeff Noah
Technical Writer
Tektronix Television Division

pectrum analyzers are among the

best all-around measurement tools
for cable TV systems because of their
wide input frequency range, excellent
resolution, wide dynamic range and
great sensitivity. Low-cost analyzers
are now available that enable you to
view your entire system at a glance, or
to select a single channel or complex
signal for close scrutiny. Look at Fig-
ures 1-4 to get a general idea of a
spectrum analyzer’'s varied measure-
ment abilities. Signal amplitudes as
low as -90 dBmV can be measured
with some analyzers, and signals dif-
fering in amplitude by as much as 80
dB can be viewed simultaneously.
System calibration and maintenance
are easier because the effects of most
adjustments can be observed instantly
and precisely.

In any heterodyne spectrum analyz-
er, sweep speed, resolution bandwidth,
video filter bandwidth, and span/divi-
sion are related. On some analyzers,
all but the span/division have automatic
(Auto) modes. Auto modes enable you
to select the fastest sweep speed for
given span/division and filter bandwidth
combinations.

Protect your analyzer

The signal amplitude you wish to
measure must not exceed the rated
input level of the analyzer. Some ana-
lyzers can accept signal amplitudes as
high as +67 dBmV (+20 dBm) and DC
voltages up to 100 volts. Higher level
signals require external attenuation.
Note: Exceeding the maximum input
signal amplitude, which may be printed
near the RF input connector on your
analyzer, can permanently damage the
instrument. Do not connect your ana-
lyzer directly to a cable TV trunk carry-
ing 60 VAC power.

Most spectrum analyzers cannot tol-
erate a DC input voltage. If yours can-
not, use an external blocking capacitor
when DC is present. Alternately, you
can use a 75 ohm/50 ohm minimum
loss pad with a built-in capacitor. It can
be used with any 50 ohm analyzer that
has a BNC connector. It serves the
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dual purpose of blocking DC and match-
ing the analyzer's 50 ohm input to the
cable system’s 75 ohm impedance.

Connecting signal to
the spectrum analyzer

You should be certain the signal
source you are connecting to your
analyzer contains no signal or com-
bination of signals that exceeds the
maximum rated input of the analyzer.
Even if you think signal amplitudes
are acceptable, it is good practice to
begin a new measurement session
by setting the reference level and
span/division of the analyzer to max-
imum before connecting the signal.
This displays the entire range of
input signals while ensuring full RF
attenuation and maximum protection
to the analyzer. Then cautiously ap-
proach the analyzer input connector
with the signal cable while observing
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the display for any large signals.

Signals can be directly connected
to the input of most analyzers via a
cable fitted with an N-type RF con-
nector or through suitable connector
adapters. Although most have 50
ohm input impedances and cable
drops are usually 75 ohm, in most
cases you'll be able to make mea-
surements on a 75 ohm source with-
out problems. (Editor’'s note: Some
analyzers are available with 75 ohm
inputs.) However, to minimize stand-
ing waves when making absolute
measurements and to provide maxi-
mum flatness in broadband mea-
surements, you need to present a
matched load to the cable.

Do this by inserting a matching
minimum loss pad between the
source and the analyzer. If in doubt
whether the pad is needed, compare
the same measurement made with
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and without the pad. (Don’t forget to
take into account the 5.7 dB of exter-
nal attenuation from the pad.) If no
significant difference occurs, elimi-
nate the pad. In cases where the use
of a pad may drop the system noise
below the analyzer noise floor, such
as carrier-to-noise (C/N) measure-
ments, the pad cannot be used. Re-
moving the pad does not distort C/N
measurements.

Making measurements

The primary function of a spectrum
analyzer is to accurately measure
signal amplitude and (if equipped
with an internal counter) signal fre-
quency. Since the amplitudes and
frequencies of the visual and aural
carriers on a cable TV system are im-
portant system parameters, we will
use them to illustrate the procedure
for measuring signal amplitude and
frequency in general.

In the example that follows, we will
quickly scan all the carriers in the 50
MHz to 300 MHz range and then mea-
sure the visual and aural carrier ampli-
tudes of Ch. 2. This relatively simple
procedure can be used to measure the
amplitude and frequency of any signal.

Since this is a broadband mea-
surement, or measurements of abso-
lute signal amplitude, it is important to
minimize the effects of standing
waves. Therefore, insert a minimum
loss pad between the signal and the
analyzer, unless already equipped
with a 75 ohm input.

Set the span/division control to 50
MHz, center frequency to 250 MHz,
reference level to 20 dBmV, resolution
bandwidth (BW) to 300 kHz, video filter
to 300 kHz, vertical scale to 10 dB/divi-
sion, sweep speed to 50 ms/division,
and trigger mode to free run. If you
have a digital spectrum analyzer, you
will need to set the acquisition mode to
capture the upper and lower excur-
sions of the signal (Max/Min or equiva-
lent). The resulting display enables you
to view all the visual and aural carriers
in the band at a glance. Adjust the ref-
erence level so the carrier peaks are at
a convenient height.

The example in Figure 4 (page 48)
displays cable Chs. 2 through 36 and
the FM broadcast band. This display is
particularly useful for observing the rel-
ative amplitudes of the carriers as a
function of frequency. Any “tilt” to the
spectrum or gross misadjustment of
the visual to aural carrier amplitudes is
easily observed.
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Reset the following spectrum ana-
lyzer controls:

Center frequency: 55.25 MHz
Frequency span/division: 1 MHz
Reference level: 20 dBmV
Resolution BW: 300 kHz
Sweep: 20 msec/division

Note: If the resolution bandwidth is re-
duced below 300 kHz, instantaneous
changes in carrier amplitude will not pass
through the filter and you will get an erro-
neously low result. In general, the resolu-
tion BW used should be equal to or
greater than the bandwidth of the signal
being analyzed. On the other hand, do
not use