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The Future of Digital Magnetic Recording on
Flexible Media, Geoffrey Bate, The Radio and
Electronic Eng., 50: 283-290, June 1980.

Digital magnetic recording on flexible media
has grown from %:-in tape in 1959 to include
mass storage systems, digital cassettes, data car-
tridges and flexible disks in 1980. The properties
of greatest interest are the capacity of the re-
movable unit, the access time to the data and the
rate at which data can be communicated to an-
other device. To the customer the price he must
pay per bit of data stored is very important, but
he must also consider the price of the drive unit
and not just the price of the removable unit. The
characteristic by which different storage devices
are most commonly compared is their storage
capacity. To increase this continuously in re-
sponse to the ever increasing amount of informa-
tion that must be stored in machinc-accessible
form requires a steady improvement in the
amount of data that can be packed into each unit
of area. The problems encountered in increasing
this arca storage density are discussed in detail.
Three kinds of limits to bit and track density are
considered: the fundamental limit, the techno-

logical limit, and the economic limit, which is
strongly machine-dependent, but the fundamen-
tal limit to bit and track density is given as
20,000 bits or tracks per mm (500,000/in). The
technological limit for bit density is given as
4,000-8,000 bits/mm (100,000-200,000 bits/
in) and for track density 600 tracks/mm (15,000
tracks/in).

GaAs MESFET Comparators for Gigabit-
Rate Analog-to-Digital Converters, L. C. Up-
adhyayula, RCA Rev., 41: 198-212, June 1980.

A novel MESFET comparator circuit has
been proposed. A three-comparator circuit has
been fabricated with discrete GaAs FETs and
evaluated up to 250 MHz clock rates. The com-
parators and coding logic for a 2-bit A/D con-
verter have also been designed. The perform-
ance of the converter has been studied using a
computer simulation program. The simulations
indicate that the circuit can function satisfac-
torily up to 1.0 GHz sampling rates. The devel-
opment of a monolithic IC chip consisting of
comparators and coding logic is also reported.

Compact Low-Power Coder for Extreme Bit
Rate Reduction of Television Pictures, J. G.
McWhirter, J. B. G. Roberts, R. F. Simons and
D. J. Watson, IEE Proceedings, F, 127:
368383, No. 5, Oct. 1980

A subsystem is described which enables real
time television pictures to be transmitted with
very low bit rates while preserving spatial and
temporal resolutions adequate for scene monitor-
ing. The chief design constraints were to mini-
mize the size and power consumption in an
inexpensive robust construction. This was
achieved by optimizing the frame rate and pic-
ture resofution and by removing image redun-
dancy using a variable Walsh transform differen-
tial PCM coding scheme. A CCD imager, cus-
tom large-scale integration and standard digital
components now enable a compact low-data-rate
sensor and data link to be effectively realized.

Multiplexed CCDs for Bandwidth Compres-
sion Applications, J. C. White, J. G. Harp, J.
R. Hill, D. V. McCaughan, J. M. Keen, and J.
D. E. Beynon, Radio and Electronic Eng., 50:
237-242, May 1980.

A 32l-cell CCD bandwidth compressor ca-
pable of analog sampling at 100 MHz is de-
scribed. This system is designed to accept data
with a bandwidth of 50 MHz and subsequently
to clock the data out at rates up to 2MHz for
recording on magnetic tape via a low cost, low
speed A/D converter. Since power requirements
are at a premium, low overall power consump-
tion and high speed performance were essential
design goals. Details of the chip architecture are
given and associated driver circuitry and prelim-

* inary experimental results described.

Modernizing your theatre
projection systemcanbe

as easy as

aniSCOlens

A high quality picture image on your theatre
screen is simply getting the most light fo the
screen with good sharpness and contrast. The
three major factors that affect light and quality
are the projector, screen reflectivity

.. and the projection lens

The new high-efficiency ISCO Cinelux-ULTRA
multi-coated lenses deliver as much as 35% to
100% more light transmission than old fashioned
lenses! Sharmpness and contrast are vastly
improved

A new light-efficient ISCO lens may be all you
need to dramatically improve your present
picture guality. It's a very small investment

If you think we're promising more than we can
deliver, simply test our lens on your existing
equipment and then make your own decision
Cinelux-ULTRA is the only new projection lens
ever to receive a Technical Achievement
Award from the Academy of Motion Picture
Arts & Sclences. Better picture quality means
bigger crowds at your boxoffice

Cinelux=Ultra

THEATRE PROJECTION LENSES BY ISCO

Distibuted In U.S.A. and Canada exclusively by Schnelder Corporation of America, 185 Willis Avenue, Mineola, N.Y. 11501



Now Available in %4-inch and 2-inch Formats.

The SMPTE Video Tape Cassette
For Receiver/Monitor Setup

The video test tape is intended to verify that the video casseite
playback system is operating normally, and to supply reference signals
useful for adjusting operating controls on the receiver or monitor for its

intended use.

SMPTE'’s test tape cassette is used for the subjec-
tive evaluation of receiver or monitor setup and for
checking out the overall video and audio perform-
ance of magnetic helical-scan tape reproducers.
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No test Instruments are required.

A commentator describes each scene and what it
is intended to check.

Each cassette comes in a case and is accom-
panied by a Wratten 47B blue filter (or equivalent)
and an instruction sheet on tape usage.

Made in accordance with SMPTE Recommended
Practice RP 96

Order Now.

Price is only $70.00 each

Here's what this unique test cassette contains.

Video
(a) Arecorded seven-step gray scale signal.
(b) Arecorded color bar signal.

(c) Closeups of female and male models for skin
tone evaluation and general definition.

(d) Selected indoor scenes showing samples of
sky, architecture, and human models with
outdoor illumination.

(f) Patterns for Safe Action and Safe Title Areas.

(g) A crosshatch patternto check scanning
linearity.

(h) A dot patternto check picture tube
convergence.

(i} Afull redfield to check picture tube purity
having the same luminance and chromi-
nance as the red barin a 75 percent color
bar signal.

Audio

(a) Commentary describing the scenes and calling
attention to the reference material andiits
relationship to proper receiver/ monitor
setup.

(b) Orchestral music for evaluation of general
audio reproduction.

Act Now. Use this form to order your test tapes.

jm———————— - — -

SMPTE Test Tape
862 Scarsdale Ave., Scarsdale, NY 10583

each. | enclose my check for $

Please send me the following SMPTE Video Tape Cassette(s) for Receiver/Monitor Setup at $70.00~

| Quantity Title Code # Amount
{ %" Type E (U) Format V3-RMS
¥2” Type G One Hour (Beta) Format V2-RMS-B1
Y2’ Type G Two Hour (Beta) Format V2-RMS-B2
1 %” Type H Two Hour (VHS) Format V2-RMS-V
| Name
: Company
= Address
I City ’ State Zip

Telephone Number
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Bandwith Compression of Image Signals, M.
N. Faruqui, J. Institution Electronics and Tele-
communication Engineers, 26: 29-40, Jan.
1980.

The techniques of bandwidth compression of
picture signals, in order to represent it by as few
a binary number of bits as possible, have been
extensively studied and reported. This paper de-
scribes some of these techniques, particularly in
the context of encoding monochromatic images
at bit rates less than 2 bits/pel. The techniques
have been broadly classified into transform cod-
ing, predictive coding and hybrid coding tech-
niques. Transform coding basically converts
blocks of a raster scanned, sampled, two-dimen--
sional set of picture elements into another set of
transformed coefficients. Non-adaptive and
adaptive KL, discrete Fourier, discrete cosine,
Hadamard, slant, Haar transforms etc., or com-
binations thereof have been used for the pur-
pose. Essentially the adaptive quantization and
sample selection in the transform domain has re-
sulted in coding picture areas of high activity
with a greater number of bits and low activity
areas with a lesser number of bits. Fairly good
picture coding systems using less than 1 bit/pel
on an average have been developed in both soft-
ware and hardware. The discrete cosine trans-
form system seems to be the most economical in
this regard. Predictive and adaptive predictive
coding systems employing differential pulse
code modulation (DPCM) and adaptive delta
modulation (ADM) techniques are much simpler
in hardware realization but their bit rate is higher
than the transform coders. Both adaptive predic-
tion and adaptive quantization have been used in

DPCM systems. Using adaptive quantization
and reassignment techniques, bit rates of the
order of 2-3 bits/pel have been achieved. Good
results in ADM using a two-dimensional look-
ahead circuitry have been obtained at similar bit
rates. A hybrid of transform and differential
PCM seems to be attractive from the hardware
implementation viewpoint. The effect of channel
errors is also discussed.

Design and Performance of a CCD Comb Fil-
ter IC, D. J. Sauer, RCA Review, 41: 29-56,
Mar. 1980.

" A low-cost CCD comb filter for video signal
processing in color television receivers is de-
scribed. The chip combines a buried-channel
CCD 1-H (63.5 us) analog delay line with all
necessary linear and digital support circuitry
using an advanced double-polysilicon N-channel
self-aligned gate technology. The design of new
circuits is discussed, including a lincar variable
gain BCCD input structure, automatic CCD in-
put and output biasing, and 10.7 MHz on-chip
clock drivers. Specifications and data for the
CCD comb filter IC are presented.

Digital-to-Analog Converter, Yasuhiro Mit-
suhashi, J. Audio Eng. Soc., 28: 515-520, July/
Aug. 1980.

A new type of digital-to-analog converter
has been developed whose output samples are
quantized in both amplitude and time. This
method provides flexible and effective means of
controlling both conversion precision and sam-
pling rate.

Solution Management Systems for Ferri-
cyanide Bleach and Fix, G. W. Stanwix, The
BKSTS Journal, 61: 42-46, Feb. 1979.

The author explains the method of control
and replenishment of chemicals that the labora-
tory technologist has available to him for ferri-
cyanide bleach and fixing solutions in film
processing machines. He goes on to explain how
the various methods relate to present day high
speed processing operating for 24 hours per day
for six days a week. The author describes the
Rotex system which provides an effective means
of minimizing pollution by greatly reducing the
volume of chemical overflow and consumption
and also continuously and automatically corrects
the chemical balance of the solutions in the pro-
cessing bath with a resultant great savings in
chemical costs.

Insertion of a Commentary in the Field-
Blanking Interval of the Television Signal, M.
Ardito, M. Barbero and G. F. Barbieri, EBU
Technical Part, 180: 54-61, Apr. 1980.

This article describes a system for the coding
of a speech signal and for its insertion in the un-
used television lines of the field-blanking inter-
val. The system occupies a maximum of two
lines per field, although the average number of
lines can be reduced to one by exploiting the
pauses in speech. The message structure is com-
patible with existing teletext systems with which
the sound may be associated; the receiver could
casily be incorporated as part of the teletext de-
coder.
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Harrison & Harrison is proud to
announce the first improvement in
DIFFUSION SCREENS in over forty years
(Patent Pending.) | |

These screens reduce harshness
and won't smear the image. Colors stay
brilliant, blacks stay black and there is
NO whitish veil!

Serialized matched sets of (5) are
available in professional sizes, ready
for immediate shipment

As always, we stand behind all of
our products

Free literature will be sent upon
request

HAND CRAFTED IN
THE UNITED STATES

Joulevara
rmia 90038
e: (213) 464-8263 » Cable: Haraline

APRILII981




-

é
:

Data’s
€6 ACTS’ 9

Automated Control
Television System
for Production
Switchers, the ACT
that is hard to follow.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

nnnnnnnnnnnnnnnnnnnnnnnnnn



The Search for a Common Standard for the
Encoding of High Quality Sound Signals for
International Transmission, A. Brown, EBU
Rev. Technical Part, 177: 228-232, Oct. 1979

This article explains the studies made since
1973 by EBU Working Party C (now Sub-Group
V1) on the standardization of digital codes for
audio signals for international program ex-
changes using the distribution network. After re-
calling the arguments justifying such standard-
ization, the article examines the factors which
must be taken into account when choosing a suit-
able system and the quality criteria to be
adopted. The results are then used to consider
the necessary bit rate and methods of reducing
this bit rate.

Digitext: A Digital Caption System Specially
Designed for Convenient Recording, Editing,
and Transmission of Television Subtitles,
Richard Anderson and Roland Eisentrager, The
BKSTS Journal, 62: 322-326, Aug. 1979,

This report gives an outline of the opera-
tional features and technical implementation of
an electronic subtitle generator and editor. The
main design goals were versatility in use and
ease of operation, including provisions for up-
dating of operational characteristics and custom
designed systems. To achieve these goals a bus-
based system was chosen with an 8080 micro-
processor as the controlling element. Mass stor-
age is realized by means of floppy disks while an
all electronic matrix type character gencrator

SMPTE
TIME CODE

by NAGRA

Now, for both video and film ap-
plication, Nagra introduces fully
self-contained, fully portable
SMPTE/EBU Time Coding utilizing
high reliability, high stability quartz
clocks in lieu of conventional pilot
circuits.

The new advance enables the
user to record SMPTE Time Code
on one track and audio on the other
track when operating the Nagra
Model “IS"; or two audio tracks
plus one Time Code track when
using the Nagra Stereo Model *'IV-
SL."

With the aid of the Nagra master
clock, timing can be set not only
for the Nagra recorder but also for

the video recorder and the movie
camera generator having EBU/IRT
standard. The system also includes
a playback decoder for checking
generators and a frequency/phase
comparator for occasional quartz
drift calibration.

Since SMPTE Time Code is syn-
chronous, the portable Nagra Time
Coding system translates the 80
bit SMPTE code into the 4 bit EBU
code — where perforated magnet-
ic film is designated for 4 bit code
recording.

The Nagra SMPTE/EBU Time
Code. . .it's another commanding
reason why “Nagra is First with
Film and Video Professionals.”

NAGRA MAGNETIC RECORDERS, INC.

A Subsidiary ol Nagra Kudelski, Switzerland

East Coast:

19 West 44th Street, Room 715
New York, N.Y. 10036 (212) 840-0999

West Coast:
1147 N. Vine St.

Hollywood, Ca. 90038 (213) 469-6391

In Canada: Arri/Nagra, Inc. Mississauga, Ont. L4V-1J2 (416) 677-4033

"“SEE US AT BOOTH 510 NAB SHOW'"'

342

provides the text output. Operation may be ei-
ther manual or automatic (time code). The oper-
ational characteristics are mainly determined by
the software and the function modules included,
the software being implemented in a high level
language, PLM80 (trademark of Intel Corp.).
PLMB80 allows for structural programming thus
making modifications relatively easy. An inter-
nal phase-locked video sync generator allows
operation -in conjunction with inexpensive
VTRs.

The Effect of Rain on Satellite Communica-
tions Above 10 GHz, R. S. Engelbrecht, RCA
Review, 40: 191-299, June 1979,

Rain-induced attenuation, scattering, and de-
polarization can significantly affect the perform-
ance of future satellite communications systems
in the 12/14- or 18/30-GHz frequency bands. In
this paper, the pertinent rainfall statistics are re-
viewed and then applied to the prediction of
earth-space attenuation distributions as a func-
tion of operating frequency, geographical loca-
tion, and path length (i.e. antenna elevation
angle). For ground-site locations in the United
States, the fraction of total time during which
rain attenuation exceeds 3 dB can range from
about 1073 (short 11-GHz paths in low rain-rate
regions) to almost 107! (long 30-GHz paths in
high rainrate regions). To maintain communica-
tions service during periods of incrcased attenua-
tion, the system must operate in some temporary
diversity mode. Various diversity methods are
evaluated and shown to provide substantial im-
provements in service availability.

Improving TV Audio and the Broadcast
Transmitter — Receiver Interface, Daniel B.
Talbot, Journal of the Audio Engineering Soci-
ety, 27: 482-491, June 1979.

Theoretically the TV sound channel has the
potential for extremely high quality, but many of
the practical sources of impairment need to be
understood. These impairments occur both at the
transmitter (including the studio and/or network)
and at the receiver (including any intervening
signal processing such as antenna or cable TV
chain, converter boxes, TV tuner, and interme-
diate-frequency strip). Most improvements must
be treated as tradeoffs, that is, something must
be sacrificed in order for something elsc to be
gained. This is particularly true in the area of
video-to-audio crosstalk in the transmitter and
receiver and in the area of impulse-noise immu-
nity. The sources of impairment and potential
improvement are identified with additional sup-
porting theory covered in the references.

A Superposition-Based Analysis of Pulse-
Slimming Techniques for Digital Recording,
N. D. Mackintosh, Radio and Electronic Eng.,
50: 307-314, June 1980.

The application of pulse-slimming to digital
magnetic recording is investigated and analyzed
using superposition. Representative criteria are
used to. determine the maximum achievable
packing density both before and after slimming.
The results indicate that pulse-slimming is of lit-
tle value for an already optimized recording sys-
tem, but could be used to trade-off timing
margin against amplitude margin in a new de-
sign.

TV TECHNOLOGY IN THE 80's
See Page 252
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