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From out of the West.. Tape Dimension
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Brings a new dimension to
Unibus efficiency for $1983.
Tape Dimension III is the only
buffered tri-density (GCR/PE/
NRZI) TS-11™-emulating con-
troller on the market. The com-
bination of its unique
asynchronous handshake design
and 64K byte buffer enables it to
take full advantage of bus speeds
without the risk of causing data
late conditions in other bus
transfer operations. It makes
Tape Dimension III particularly
adaptable to systems with high
speed disk drives.

¢

And more. The 64K byte
buffer provides total immunity to
data late conditions, even at high-
speed data rates on a highly pop-
ulated peripheral bus. In fact,
Tape Dimension III actually has
greater capability than the T'S-11!

Tape Dimension III is com-
pletely software-transparent to
the VAX™ and PDP-11™ Unibus
environment including diagnos-
ties in VMS.

The Tape Dimension III con-
troller supports up to four dual
density (Pertec compatible)
drives or four tri-density (STC or

o

TELEX type) drives. It is a sin-
gle embedded hex PC board that
fits into any standard SPC slot.

This new dimension in tape
transfer dramatically reduces
the ratio of protocol to informa-
tion data. And dramatically in-
creases the efficiency of Unibus
utilization. Find out how much it
can improve your system
throughput. Call or write today
for complete information and the
name of your nearest distributor
(limited quantities) or regional
sales representative (OEM
quantities).

western peripherals

Division of WESPERCORP

14321 Myford Road, Tustin, CA 92680

(714) 730-6250 TWX: 910 5951775 CABLE: WESPER

TS-11, VAX and PDP-11 are trademarks of Digital Equipment Corporation.

CIRCLE 1




You've concluded that you need the performance and capacity that only
an 8 inch Winchester drive can provide. Which one should you buy?

There are 109 different models available.

Of this 109, only 39 are 8 inch floppy form-factor compatible.

28 of these 109 perform an average seek in 30 milliseconds or less.
And of this 109, only 17 offer true SMD compatibility.

Puzzled?

Only one company provides a disk
drive with all the features —

Kennedy
and Model 7300

KENN

An Allegheny Internatic

1600 Shamrock Ave.,
(213) 357-8831 TE|

KENNEDY

KENNEDY

~ * Rof
~ average seek
* SMD, ANSI or PICO BUS
Interfaces »
* 1209 KByte/sec. transfer rate
* Available 30-45 days ARO
* Q100: $2,560/$3,195
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UP FRONT

Memories from the last (?) Anaheim NCC

Attendance at NCC ’83, whether or not it met the predicted 120,000 to
130,000 figures, was notably heavy—in most of the exhibit areas. Although
temperatures in the Pavilion (better known as ‘‘The Tent’’) were said to
have reached nearly 115 °F, exhibitors in other areas of the Convention
Center and at the Disneyland Hotel found crowds of people to view their
products. However, because of the problems with exhibit facilities and local
hotel space, reports indicate that in future years NCC will alternate between
Las Vegas and Chicago, beginning in 1984 in Las Vegas. Those cities are
considered to be the only ones with adequate space for this conference.

Notable in the drive (pardon the pun) to offer small disk drives with
greater storage capacities was a family of 5% " minifloppies from Amlyn
Corp. For example, the model 1560 drive provides up to 3.3M bytes of
unformatted capacity using double-sided recording.

This year, Control Data announced its Cricket 3%2 ” Winchester disk drive,
offering 6.38M bytes of unformatted data storage. This drive uses thin film
read/write heads (similar to those in the company’s larger disk drives) and
nickel-cobalt plated recording media. Custom LSI chips handle servo
functions and read chain control.

Although not yet incorporated in any manufacturer’s available drives, 5% "
diskette media introduced by the Spin Physics unit of Eastman Kodak are
said to be capable of storing up to 10M bytes using vertical recording
technology. The media use isotropic cobalt-doped magnetic particles

(0.2 um long) to support both vertical and horizontal magnetization.

Weighing less than 11 Ib and operating from either a rechargeable built-in
battery or ac power, the PC-5000 is Sharp Electronics’ introduction to the
portable computer market. It can be used either standalone or coupled to a
host computer and is based on an 8088 microprocessor. The portable
computer contains 128K bytes of RAM (expandable to 256K) as well as
128K bytes of bubble memory storage and 128K bytes of ROM in cartridge.

Scotsman III, introduced by Racal-Vadic, compresses data at a 2 to 1 ratio.
It can compress a 192k-bit data stream, transmit it over a 9600-bps line,
and reconstruct it back to 19.2k bits. Four 9600 bisync or two full-duplex
9600 lines can be compressed and transmitted over a single line. The unit is
compatible with async, bisync, X.25, SDLC, and HDLC protocols.

Multiple communication lines can be connected to one or more VAX,
PDP-11, DECsystem 10, and System 20 computers with the Attach system
announced by Able Computer. It allows up to 128 terminal lines to be
connected via a single composite cable.

A keyboardless color executive terminal was shown by Santa Barbara
Development Laboratories at an off-NCC site. This terminal features touch
screen data access and voice control of data entry and editing functions. By
touching one of several screen images, the user can access information in
less than 1 s. Described by the designers as ‘‘user transparent,’’ the system
can be used for many phases of communications, information presentation,
and office automation. Product introduction is scheduled for late this year.

A generic version of the Unix operating system carrying Western Electric’s
blessing (and certification) will soon be available for use with three popular
16-bit microprocessors. In a mutually beneficial collaborative agreement,
Western Electric has entered into ‘‘software development arrangements’’
with Motorola, Intel, and National Semiconductor for the 68000, iAPX 286,
and 16032 processors, respectively.
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UP FRONT

Pretriggers

Distributed processing architecture that promises to optimize performance is based on
use of a minicomputer for resource allocation and multiple 16-bit
microprocessors for task processing. SyFAnet, offered by Computer
Automation’s Commercial Systems Div, is linked by a broadband network
in a proprietary CSMA/CA transmission scheme.

Attributes of both per-line switched PBXs and packet-switched LANs are blended in a
distributed communication system from CXC Corp. The Rose system
supports from 192 to 50k subscribers with multiple processing nodes and
variable bandwidth allocation from 64k to 33M bps.

Integration of data with digitized voice is accomplished by Sydis using a multiprocessor
system connected through a LAN. VoiceStation employs several 68000s as
application servers, file servers, or voice processors for both switching voice
messages over the same system and performing voice digitization and
recording. Thus, voice messages can be stored and edited as data files and
appended to documents such as word processing files.

Clearer viewing of complex 3-D wireframe images is possible by removing hidden lines
and polygon backfaces. In one case, recent software enhancements to the
Anvil 4000 mechanical CAD/CAM system from Manufacturing Consultants
and Services focus on the mathematical model. In another case,
enhancements to the Template® graphics software tools from Megatek
emphasize image processing. Both efforts have the same visual effect.

A very high resolution color display system that combines liquid crystal and CRT
technologies was described by Tektronix engineers at the recent Society for
Information Display conference. Color can now be added to displays
without degrading resolution, making the system feasible for use on small
instruments.

Simultaneous logic design and physical layout are accomplished on a design workstation
introduced by Valid Logic. SCALDstar combines monochrome and color
CRT displays, with design parameters available to both. When the cursor on
the logic diagram is placed at a particular location, the layout display
cursor moves to the corresponding circuit elements.

A self-contained 16-bit ‘‘mobile’’ microcomputer that weighs 9 1b and can operate up to
8 h on its rechargeable batteries was shown by Gavilan Computer at the
spring Comdex conference. User interface is via an integrated touch panel
that moves a pointer on the screen to the file or item desired. Price for a
basic system will be under $4000.

Microcomputer interface to major mainframes is accomplished by Tab Products on its
System 800 and 1600 desktop computers through combined bisync and async
transmission capabilities. This eliminates the need for dumb terminals and
frontend controllers.

Ruggedized data and program storage systems for portable, mobile, remote, and difficult
environments, introduced by Targa Electronics Systems, are designed
around removable bubble memory cartridges. Present cartridges contain
256K bytes, but the company foresees 1M byte in future cartridges.

Computer Design (ISSN-0010-4566) is published monthly, with a thirteenth and fourteenth issue respectively in April and October by PennWell Publishing Com-
pany, Advanced Technology Group, 119 Russell Street, Littleton, MA 01460. P. C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; Joseph A. Wolking,
Senior Vice President; H. Mason Fackert, Group Vice President. Second-class postage paid at Littleton, MA 01460 and additional mailing offices. COMPUTER
DESIGN is distributed without charge to U.S. and W. Europe-based engineers and engineering managers responsible for computer-based equipment and systems
design. Subscription rate for others is $50 in U.S.A. and $75 elsewhere. Single copy price is $5.00 in U.S.A. and $7.50 elsewhere. Microfilm copies of
COMPUTER DESIGN are available and may be purchased from University Microfilms, a Xerox Company, 300 North Zeeb Road, Ann Arbor, Michigan 48106.
POSTMASTER: CHANGE OF ADDRESS-FORM 3579 to be sent to COMPUTER DESIGN, Circulation Department, P.O. Box 593, Littleton, MA 01460
(USPS 127-340).
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® Computer Design is a registered trademark of Computer Design, a PennWell Publication, 119 Russell Street, Littleton, MA 01460. All rights reserved. No
materials may be reprinted without permission. Phone (617) 486-9501.
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DEC-COMPATIBLE

FROIN THE LERDER

Look to the leader — Dataram — for your
DEC-compatible semiconductor ADD-IN
memory. Offering not only the broadest,
most complete line of semi ADD-INs, but
the most capable...no matter what your
yardstick. Compatibility, throughput, cost,
power efficiency, size...no matter how you
measure capability, Dataram
DEC-compatible semi ADD-INs are the clear
leader.

A leadership position earned by improving
on DEC’s price and delivery...and then
adding features available from no one else in
the industry.

The chart provides a glimpse at the
industry-pacesetting family of
DEC-compatible semi ADD-INs. Call us
today at (609) 799-0071, and we’ll give you a
close-up look at the products that have made
us the leader.

DATARAM
CORPO RATION
Princeton Road

Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

DEC Mini
LSI-11®
LSI-11

LSI-11
PDPe-11
PDP-11
PDP-11
PDP-11
PDP-11
VAX®-11/750
PDP-11/70
VAX-11/750
VAX-11/730
VAX-11/780
VAX-11/780

DECSYSTEM 2020®

1.0MmB
URK 730

1.0IMB
URK 750

2.0MB
URK 780

Dataram Maximum
ADD-IN Board Size Capacity
DR-115S dual 64 KB
DR-215 dual 256 KB
DR-213 quad 1.0 MB
DR-114S hex 256 KB
DR-114SP hex 256 KB
DR-214 hex 1.0 MB
DR-144 hex 256 KB
DR-244 hex 1.0 MB
DR-175 hex 256 KB
DR-275 hex 1.0 MB
DR-178 extended hex 512 KB
DR-278 extended hex 2.0 MB
DR-120 extended hex 256 KB

DEC, DECSYSTEM 2020. PDP and VAX are registered trademarks of Digital Equipment Corporation.
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28
34
47
48
64
66

70

Software: Programming language adds flexibility for artificial intelligence
Computers: Supermini doubles performance

Integrated circuits: Advances make CMOS serious VLSI contender

Memory systems: QIC no guarantee for compatibility

System elements: Components make systems fault tolerant

Data communications: Data and voice share wire

Microprocessors/microcomputers: Z80 code expands into large systems

System design

91

103

121

137

Control & automation: Managing yields by yielding management

to computers

by Ronald D. Barker—Productivity receives a boost when the precepts of
modern data processing are applied to information management in the
automated factory.

Computers: Twelve bits are usually better

by Robert C. Sanford—Processor architectures need not come in
multiples of eight. The pluses of 12-bit architectures are many and
include streamlined instruction sets and a large memory range.

Data conversion: Advanced data acquisition aids the handicapped

by Andrew Davis and Ari Berman—Computer based acquisition and
analysis tools are providing pathologists and researchers with insight into
the mysteries of the spoken word.

Data communications: Generating Huffman codes
by George Grosskopf, Jr—Time and space are saved when alphanumeric
data are compressed and represented by these efficient encoding schemes.
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Sophisticated computer graphics and interactive techniques are becoming
indispensable in applications ranging from CAD/CAE and robotics to
image synthesis and office automation. At its 10th annual conference
next month, ACM’s Special Interest Group on Computer Graphics will
size up the scope of graphics technology today and forecast what is
shaping up for tomorrow.
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Special report on
semiconductor memories

149 New technologies and approaches to
memory have surfaced in the last few
years. This month’s ‘‘Design Frontier”’
report examines some of these
developments. The staff report explores
the directions being taken by
nonvolatile memory development. Two
other articles deal with particular
memory devices—one with a FIFO This month’s cover was created
buffer and the other with a new by Mark Lindquist on the
EEPROM. Another report deals with a  Digital Effects Video Palette III.
virtual memory management chip.

System components
199 Integral universal counter/timer upgrades oscilloscope
200 5% " Winchesters pack up to 380M bytes
200 Color printers integrate text and graphics on plain paper
202 stD-bus development system matches language to job
202 LsI based networking microcomputer

204 Data communications 228 System elements
211 Memory systems 230 Integrated circuits
212 Interface 234 Computers
216 Test & measurement 234 Software
216 Microprocessors/ 236 Control & automation
microcomputers 236 Interconnection & packaging
220 Development systems 240 Power sources & protection
222 Peripherals 242 Data conversion
Departments
3 Up front 252 Advertisers’ index
11 Publisher’s perspective 255 Designer’s bookcase
17 Editorial 256 System showcase
24 Letters to the editor 259 Reader inquiry card
244 Calendar 259 Change of address card
246 Literature
Designers’ preference survey* Editorial reviewers
225 Computers, graphics & for parts of this issue:
software Lee Edwards
G. Perrone
John Satta
*Appearing in Domestic issues only Arthur Seidman

COMPUTER DESIGN/June 1983



POSITION

&

[ wvenr
i
BANDWIDTH

[T VTS
o

? 20MHz

YExTROWEX ®

CHOP RIGHT

ARIABLE (CAL IN
VOLTS/DIV
OFFSET RANGE & Cy

sav
Fr

Tektronix 7854 OSCILLOSCOPE

A TRIGGER SOURCE
w

VERT

RIGHT

TRIGGERING

OO couruwe  SOMRCE
PPAUID  ac wt

# THSBERARLL
AbTER 04

WDELAY TIME




TEK Geliosdor:

Now you can cut from
minutes to seconds
the time it takes to
perform most
common waveform
measurements. By au-
tomatically performing
all routine measurement
tasks, the Tek 7854
minimizes errors and
gives you more time for
more productive activity.

Touch a front
panel key and the
7854 digitizes
repetitive signals up
to 400 MHz. Stores
them. Measures
them. And displays
the answer. For any rise
time measurement, for
example, you need only
press two keys—AQR
and RISE—to consis-
tently obtain a precise,
repeatable answer
on-screen. There is no
painstaking set-up,
no decision-making,
no mental calculation
required.

Time savings and risk
reduction are even more
dramatic in more com-
plex tasks, such as cal-
culating the area under
a power curve or de-
termining instantaneous
power from current and
voltage waveforms. ..
both the work of a few
seconds on the 7854.

You can develop
your own measure-
ment routines using
the companion wave-
form calculator. You
can make virtually any
sequence of proce-
dures automatic, then
leave operation to lesser
skilled operators and
technicians. You can
even connect the 7854
to host computers and
mass storage via the
standard |IEEE-488 inter-
face bus.

More than 30 plug-
ins let you reconfigure
capabilities at will.

Like all Tek 7000 Series
scopes, the 7854 keeps
expanding in value. Add
high-sensitivity differen-
tial amplifiers. Com-
parators. Counters.
Spectrum analyzers. Or
sampling plug-ins that
let you digitize repetitive
signals up to 14 GHz. At
any time, you can add
new performance at a
fraction of the cost of a
monolithic instrument.
Allow yourself
more time for creative
problem-solving. In
this era of hand-held
calculators, it's about

time you let the 7854
begin making your life
simpler and your time
more productive. Call
your Tektronix Sales
Engineer today!

For further information,
contact:

U.S.A,, Asia, Australia,
Central & South America,
Japan

Tektronix,Inc.

PO. Box 4828

Portland, OR 97208

For additional literature, or the
address and phone number of
the Tektronix Sales Office
nearest you, contact:

Phone: 800/547-1512

Oregon only: 800/452-1877
Telex: 910-467-8708

TLX: 15-1754

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix Europe B.V.
European Headquarters
Postbox 827

1180 AV Amstelveen
The Netherlands

Phone: (20) 471146
Telex: 18312-18328

Canada

Tektronix Canada Inc.
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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backs of envélopés

Great ldeas. plus hard work ,: business sense,yand
commitment to customer satisfaction. That’s what it
takes tobe a Va:lue Added Remarketer for IBM.

IBM is looking for busmess people with special-

suce&sfully merge our systems with applications soft-
.. For those to whom quality is fundamental.

Put IB‘\'I to work for your customers.

: To begin with, IBM wants qualified VARs to have
the broadest choice of systems and software: the IBM
Personal Computer, Displaywriter, Datamaster,
CS-9000, System/36. and Series/1 with its new
enhancements.

These products carry IBM’s reputation for qual-
ity. Equally important, all have access to IBM’s
nationwide service.

That means VARs who work with IBM have more
to offer their customers. But that’s only part of what
IBM can offer to its VARs.

Put IBM to work for you.

IBM also provides VARs with tools to assist them
in marketing to their customers and prospects.

xzed ‘industry experience. For companies that can

For instance, IBM helps VARs with business shows
and product literature. We help VARs create their
own direct mail programs.

- And IBM brings prospects with special needs to-
gether with VARs who have unique solutions. It’s done
with a special referencing system which supplies in-
formation about our VARs’ offerings to IBM’s sales-
force.

IBM’s Value Added Remarketer Program: Great
ideas, hard work and business ability are what’s re-
quired. For more information, =—m—m— =

call 1 800 IBM-VARS or send R
in the coupon. T Y
——————————————————— C :6-—8-3—

Larry Humphreys

IBM Distribution Channels
PO. Box 76477

Atlanta, GA 30358

Please send me information about qualifying as a VAR.

Company

Address

City State Zip

| I
| |
| |
I l
| |
l Name. Title I
| l
| l
| |
I |
| l
| I

Phone
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PUBLISHER'S PERSPECTIVE

Meet some good people

£ 3

Nicolas Mokhoff Malinda Banash Leslie Ann Wheeler ‘ Lauren A. Stickler

In the increasingly complex computer product marketplace, the need for
discriminating magazine editors is growing. Designers and integrators are
demanding concentrated editorial coverage of their specialties as well as timely
reports on emerging technologies and applications.

Few technical publications can continue to do the job effectively without
improving their editorial staffs’ technical expertise. New sister publications such
as Telecommunication Products+ Technology, coupled with extra issues of
Computer Design on automation & control and office system design, underscore
the need to continuously upgrade and expand our staff. Our stringent hiring
requirements ensure that you will be served by editors of the highest caliber. To
meet your system design needs, Computer Design has always been written by
designers and integrators for designers and integrators.

That is why, at this time, we are very pleased to introduce a new senior editor
who has been in the trenches with you. Nicolas Mokhoff, both design engineer
and accomplished writer, is heading up our new field office in New York City.
From there, he will be in constant contact with companies in the North Atlantic
states and through the Southeast into the Midwest. Joining Nicolas on our
editorial staff is another engineering graduate, Malinda Banash. Malinda is a
member of the IEEE Computer Society and the Society of Women Engineers. As
assistant editor, she will be responsible for technical support of the editorial staff
here in Littleton.

We are also very pleased to announce that two fine journalists who carry
impressive publishing credentials are joining the copy-editing staff. Leslie Ann
Wheeler and Lauren A. Stickler will assume the important task of maintaining
the standards and editorial quality of our magazine.

Good people . . . people who share your interests . . . are playing an important
role in keeping you up to date with all the advances within the computer based
system design market. If you get a chance, drop them a line or call them with
some important industry news or applications.

il G S

Ronald W. Evans
Publisher
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Finally, a single source for multi-processc
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Intelligent
introduces the D
multi-processor, mulfl
user computer system.

The Datavue system offers OEMs
and system integrators a powerful
solution for multi-user, multi-tasking,
terminal-based environments—
and all the advantages of single-
sourcing.

With Datavue you configure just
the right amount of computer power
for current needs and deliver to your
customers a simple, economical
growth path from one to eight users.

Advanced systems architecture
delivers stand-alone performance.
For advanced applications—deci-
sion support systems, office auto-
mation, management productivity,

for OEMSs and systems integrator
Now thats intelligent.

Choose the precise
amount of storage: 6Mb to

and even process comt
provides a simple compu
ronment with a dedicated comp
for each user (or control applicatiot
Up to eight computer cards can
be inserted in the Datavue system
which resource shares mass storage
and common |/O. Each user gets a
full microcomputer with a Z80A,
64Kb RAM, and CP/M*2.2. Asa
result, all users get stand-alone
performance with the economies of
amulti-user shared resource system.

Z3 Intecolor 2405
Add ‘ ot te

your customess
Intelligent Syster vor|
leader in designing anam@anutactur-
ing color graphics terminals. Now,
you can profit from our expertise
with: The Intecolor 2405, the indus-



e

=~

|
i G =

DATAVUE |

g

"‘ANSI color terminal;

5.The unique Datavue

olumn monochrome terminal

for spreadsheet applications; only
$1795. And the Intecolor 8301R, an
advanced, dot-addressable, color
graphics terminal; only $3995.

Since you contract with a single

vendor, you can mix and match
terminals and get excellent product
discounts—increasing your profit
margins.

Datavue price/performance wins,

wilti-user computer systems

-2 3 &

especially with heavy compute

requirements. For example, a four-

user system with a full microcom-
puter for each user is only $7045—
oronly $1762 a user! This four-user
system includes:

* 4 microcomputers, each with a
Z80A, 64Kb RAM, 4Kb EPROM,
and 2 RS232-C ports

¢ 12Mb 5%” Winchester hard disk
and a 1Mb floppy for back-up

» Shared resource management
card for mass storage

¢ Centronics parallel printer port
which all users can access

¢ CP/M 2.2 operating system, com-
patible with the world’s largest
library of off-the-shelf software.

CIRCLE 9
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Advanced architecture gives
each user a microcomputer
card with a Z80A and 64Kb
RAM, and lets you add up to
eight terminals.

Common Centronics
printer port.

In addition, you can add users for
only $450 each. Consequently, you
can deliver precisely the computing
power your applications need.

Datavue’s unique single-user
home system is fully compatible and
only $1995! To supplement your
sales of Datavue’s multi-user sys-
tems, you can offer a single-user
home system that can be used as a
stand-alone.@r with a modem to
upi€ate with the base system.
¥home system includes a Z80A,
RAM, 1 Mb floppy, two
S232-C ports and CP/M 2.2. And
it's very competitive—in function
and price—with personal computers.

Put it all together with Datavue.
Stand-alone performance. Up to
eight users. Price and profitable
margins. Powerful options, from
synchronous communications to
80Mb mass storage, and more. Color,
graphics, and wide-screen terminals
(or use your own). A huge library
of off-the-shelf CP/M 2.2 software.
Plus, the unmatched advantages of
single-sourcing.

That's Datavue multi-processor,
multi-user systems. That's Intelligent
Systems.

More information. Datavue is
shipping now. OEM contract dis-
counts are available. And a limited
number of dealerships are open. For
details, contact Marketing Com-
munications at 404/449-5961, TWX

810 766 1581.

AN INTELLIGENT SYSTEMS COMPANY

Intecolor Drive, 225 Technology Park, Norcross, Georgia 30092
404/449-5961, TWX 810 766 1581

1911 22nd Avenue South, Seattle, WA 98144

*CP/M is a registered trademark of Digital Research, Inc




DISK SYSTEMS

$ SPECIAL ¢ LOW PRICES ¢ SPECIAL $

CI-1240-WF 42 megabyte Winchester disk system with controller.

CI1-1220-TF

CI1-520

42 megabytes fixed and 2 megabytes floppy backup.

$6995.00

Dual drive, double density, double sided, 2MB
capacity floppy, plus DMA LSI 11 controller,

occupying 3%" of vertical space.

$2695.00

10MB 5!, Winchester with 2MB 5" floppy,

RX02/RL02 or RX50/WD50 emulation.

$3995.00

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH.

Chrislin Industries, Inc.

31352 Via Colinas ® Westlake Village, CA 91362 e 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)

LSI 11 is a trademark of Digital Equipment Corporation.
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More Room...
More Multibus Cages.

Fully Multibus Compatible,
Terminated Mother Board.

14 compurter D

More Room

You get more room for
extra cards without in-
creasing overall size, be-
cause our design gives you
greater inside dimensions.

More Reliability
All cages are constructed
of sturdy, durable anodized
aluminum with a single
mother board backplane

. a concept that in-
creases reliability and
minimizes interconnec-
tions.

More Models

We have more models than
all our competitors com-
bined. Choose a cage with
3,4,5,6,7,8,9,12, 14, 15,

16, 20, 24 or 26 slots for the
right solution to your prob-
lem. We have models with
either 0.6” or 0.75" card
centers and can even ac-
commodate wirewrap cards.

More Rack Mount
Models

Standard 19-inch rack mount-
ing available for all cages.

More Warranty

A three year warranty is

your assurance of quality.

For Fast Delivery.

Call our toll free number
(800) 854-7086

In Calif. call (619) 292-0242

In Canada Call:

Transduction Ltd.

(416) 625-1907

Electronic Solutions

-

MULTI-CAGE

Note: Multi-Cage is a registered trademark of Electronic Solutions
Multibus, trademark of Intel
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We've hit two new lows with our QUADRABYTE™:
price and profile. And in this case, less means more.
It means more flexibility. More reliability. More value-
added potential for the OEM.

Priced at under $13,000 in quantities of 100,
QUADRABYTE has a remarkably small profile. Yet, it
gives you all the throughput, modularity, expandability
and performance you could want, and a variety of
options. This lowest-priced, true 32-bit board set
package provides maximized profits for you.

QUADRABYTE comes from the field-proven,
powerful Gould CONCEPT/32™ family of super-
minicomputers. With the MPX- QB real-time
operating system, applications are handled faster
while supporting a larger variety of languages and
software tools to simplify programming. And, you get
the additional advantage of immediate delivery.

Dollar for dollar you get
less for your money with

our 32-bit board sets.

The scope of the board set product line aliows total
flexibility in your design process. Our products range
from a basic 32-bit board set nucleus to packaged
configurations with field-proven options. Buy just what
you need for your specific application.

Gould has a commitment to building the best board
level computer with off-the-shelf delivery at the lowest
price. Why should you settle for less? See how we
measure up.

Call or write Gould S.E.L. Computer Systems Inc.
de Puerto Rico, 1224 North University Drive,
Plantation, Florida 33322. 1-800-323-0320.

== GOULD

Electronics

“QUADRABYTE is a trademark of Gould S.E.L. Computer Systems Inc. de Puerto Rico.

™MCONCEPT/32 is a trademark of Gould S.E.L. Computer Systems Inc.
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MPC Puts the
B Picture in Graphic Detail

',:,,‘, -

DEC™ VT Plug Compatible

Today’s price competitive alternative for ANSI 3.64 video
display terminals, the MPC 1250 uses an enlarged 14"
screen and sophisticated bit map graphics to fully emulate
the DEC™ VT/125. For smart alphanumeric editing, the MPC
1200 emulates full functionality of the DEC™ VT/131-VT/132
Series. The 1250 accepts all REGIS™ operating system
software.

Not only does the 1200/1250 Series deliver superior
emulation of the DEC VT models, but they offer the extras
you've been looking for . .. like an ergonomic design with
video and screen enhancements. Any way you view it, the

S

spcaEE

s
i

heavily featured MPC 1200/1250 Series gives you the DEC™
VT alternatives worth looking into!

Available Now!!!

Why wait through long factory lead times? Your local MPC
distributor can deliver your MPC 1200/1250 DEC™ VT plug
compatibles, loaded with extras, from stock today.

A worldwide distribution network provides sales and service
for the MPC family of sophisticated CRT terminals. Call
(703) 430-1800 for the name of your nearest distributor.

You'll See Built-in Extras at no Extra Cost!

MPC’s 1200/1250 Series brings you

generation of engineering excellence:

= 40, 80 or 132 Columns, user

the costly options of other terminals selectable
as standard features. Take a closer m Flexible Split Screens
look at the extras in MPC’s new ® Enhanced Scrolling: Jump,

smooth, and bi-directional

I A W T e
=l

ST

NON-GLARE

SCREEN
<

swiveL O

m Selectable Video Attributes and

®m Superior Monochrome Graphics.

Color Optional; 1250 Model
= 640 x 480 Readable bit map

adjustable brightness controlled
from keyboard
Two RS-232 Ports—bidirectional

DETACHABLE KEYBOARD

= 24 Programmable Function Keys,

and independently controlled

plus programmable numeric = 14" Non-Glare Screen
keypad, store up to 36 individual m Detachable Keyboard meets
function sequences in NVR. European DIN specs.
= Eight pages of Video Memory m Soft Set-Up Plus Host
= Double High, Double Wide Configurable
Character Capability = UL Listed, FCC & CSA Approved

Ergonomics: All MPC terminals
offer an enlarged non-glare screen
and adjust to individual preference
by rotating 60° in either direction
or by tilting up to 15°. The low
profile, detachable keyboard meets
new European DIN specifications.

Contact Your Nearest MPC Distributor

B Kierulff Electronics: Call your Kierulff Division. (outside Calif. 800-338-8811) ll Com-
puter Peripherals, Richardson. TX (214) 644-3606 M Digital Solutions, Marietta. GA
(404) 955-4488 M Dayton-Forrester Associates, Canoga Park. CA (213) 701-0127 W
Procom Sales, Elk Grove. IL (312) 860-1028 M The Tricom Group, Hicksville. NY (516)
681-1222 M Mid-Com Communications Inc: Southfield. Ml (313) 353-5696 [l Com-
puter Dataco: Kansas City, MO (816) 221-1212 H Peripheral Business Systems, Kir-
kland. WA (206) 823-6661 ll Peripheral Equipment, Pleasant Grove, UT (801) 785-5009
M Dynamic Systems North West, Mukilteo. WA (206) 745-5311 ll RC Data, San Jose
CA (408) 946-3800 M Trans Alaska Data Systems, Anchorage. AK (907)561-1776
Andor Systems, Ontario, Canada (416) 746-2775
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Micro Products Company
Rte 634 & Acacia Lane
Post Office Box 198
Sterling, Virginia 22170
Telex: 901755

Phone: (703) 430-1800

C3 Inc.

Kingewick House
Summinghill, Berkshire
England SL57BJ

Telex: (851) 848980
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EDITORIAL

RALLY 'ROUND THE ECONOMY

Some 18 months ago, the Reagan Administration initiated
Project Exodus to stem the flow of American technology into
the Soviet Union. This project, and its attendant Controlled
Commodities List (CCL) that the U.S. Department of Defense
maintains as a classified document, has been a thorn in the
side of many high tech manufacturers. Not only are the CCL’s
contents unavailable to the average industrial or commercial
system manufacturer, but the enforcement of Project
Exodus—dependent upon the interpretations of as many as
five separate government agencies—has proven to be
capricious at best.

Most of our industrial and commercial computer system
manufacturers rely on exporting 30% to 50% of their
business to Europe. As the United States climbs out of the recession, Europe will not be far
behind, requiring more U.S. exports. This export business wil! be vital to the next U.S. boom
period. However, Project Exodus has the potential to seriously hamper this plan, and even to
finish off some of the smaller recession-starved companies eagerly awaiting the coming boom.

Originally, Project Exodus was implemented as a panic measure and is valid only through
the summer; it will come up for renewal in the fall. Since its inception, there has been vigorous
debate between high tech ‘‘have’ and ‘‘have not’’ states. The high tech state legislators have
argued with Congress to clean up the bill’s provisions; they have also spent a great deal of time
helping some of the smaller manufacturers fight the bill’s fluctuating provisions regarding
company exports. Legislators from non-high tech states have argued that though the Soviet
Bloc is behind us for the moment, we should not indirectly provide them with our technology
through some of our European trading partners who do not object to doing business with the
Soviets. These same legislators, however, argue that the Soviets are now technologically ahead
of us and that, in order to catch up, we must again embark on a technological spending binge
like we did in the Sputnik days. A question that defies logic is, If the Secrecy Act’s provisions
prevent most manufacturers from finding out the CCL’s contents, why don’t they also prevent
truly classified technology from leaving this country?

As the debate over Project Exodus’ renewal warms up—it is already becoming hot in
many of the high tech states—it would behoove all of us to make our voices heard by our
congressional representatives. We should demand at least sensible provisions for the
enforcement of such a bill, if not seek defeating the measure on the grounds that normal
secrecy provisions should be sufficient to protect us from technology leaks. If our voices are
not heard, the fallout predicted because of overcrowding in the marketplace may just come
sooner than we expected—and for an entirely different reason.

AN A

Saul B. Dinman
Editor in Chief

A reminder to those of you who have not responded to the readership study in Computer
Design’s Automation & Control Premier Edition: please turn to p 174 of that issue, answer the
questions on the Reader Inquiry Card on p 181, and get it back to us. We need your valuable
feedback to help us plan next year’s editorial calendar. Thank you.

Best Technical Article of the Month—November
‘“Understanding the High Speed Digital Logic Signal’’
Malcolm Davidson, Heaviside Industries, Ltd

This article will now compete with other monthly winning
articles for the 1982 editorial excellence award.
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to drain the juice out of E

Well, Motorola’s still try- And you can forget what
ing to get the 68000 System  Motorola’s been saying about your CPU.
together. memory. The 286 not only But there’s a lot more to the
Unfortunately, it’s not only addresses 16 Megabytes of ~ 1APX86 family than performance.
too late. It’s too slow. physical memory, it addres- PRAARE
THE 68000 WASFAST ~ S¢eslGigabyteperuserof ¢ mas Comosouor
: virtual memory. =
BUT THE iAPX286 IS Unlike the 68000, the 286 55 L
A WHOLE LOT FASTER. even has the memory man- 2% .35 35 31
The new 286 is three agement, the protection, and £ , J__ | | W i |
times faster than the 68000.  the operating system interface e e

Even our extremely cost-
effective 186, which integrates

functions built on to the chip
itself. So you get software pro-

*Performance a?uslml to reflect indicated system configuration. Details

available from AMD. A High Level Language Benchmark.” Byte. Sept.,
uation of the Intel tAPX 432 Computer

982. *“16 Bit Microprocessor Benchmark

1981. *A Pexformance E
Architecture News. June

20 LSI devices into tection and software-in-silicon  Zget il Capratin, i1 t6 Bt Micnprcesor Bnchmars:
one chip, outperforms it. with no external components Mo IEEE M b, TS
(Sorry, Motorola.)

s f

© 1983 “Partnerchip” is a trademark of Advanced Micro Devices, Inc.



Motorola,

THE WORLD'’S FIRST Intel and Advanced Micro
PARTNERCHIP." DeV(lf/FSt- e 1
r{‘v};e Partnerc;gip §1ves x sourceg sg?egd Ecl)?lt ff(l)rmS ?eorré
Zggr 22 SO, s B to Tokyo. Not one comes close
: : to offering you the entire
product line.)

Together, we have more
_peripherals on the shelf than
any other 16- b1t family.

And since we've signed
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an agreement to exchange
parts, masks and R&D, we'll
be delivering a lot more
than promises over the next
10 years.

So if you want the sys-
tem that’ll keep you way out
in front, climb aboard the
Partnerchip.

It's a lot better than what
Motorola’s peddling.

 The 1APX86 People.

Advanced Micro Devices o1
901 Thompson Place, Sunnyvale, CA 94086 * (408) 732-2400






No, it's not a sale.

It's just a way of telling the world that
Shugart now has a whole line of half-height
floppy disk drives.

Half of which are our new 5.25" Mini-
floppies. Or, if you will, mini Minifloppies.

The SA455/465 double-sided drives.

Both offer improved performance and
reliability over conventional minis. And more
design flexibility, because of a technology
that demands only half as much space.

So you can create smaller, more com-
petitive systems. Or build more storage
capacity into existing designs by putting
two drives in the space of one.

Moreover, both the 48tpi SA455 and
96tpi SA465 are compatible with their
relatives, the industry standard SA400/405
and SA410/460. So there's no need for a
major revamping of hardware or software.

And once theyre in place, you'll find they
use 45% less power than ordinary 5.25"
drives. While delivering snappier access
times (in the case of the SA465, 3 msec
track-to-track). And even better reliability —
an impressive 10,000-hour MTBE A 25%
improvement over most full-height drives.

Then there's the other half of the story.
Our new 8" half-heights, the SA810 single-
sided and SA860 double-sided floppies.

They too give you more performance
and reliability out of a lot less hardware.

They too eliminate major redesign. Since
the controller interface, mounting holes

and internationally recognized DC power
supply requirements are fully compatible
with the industry standard SA801 and
SA851 8"drives.

The SA810/860 are also the only half-
heights offering true electrical compatibility
with the existing user base of over 4 million
8"disk drives.

And all our half-height drives feature
rapid-start direct drive DC motors for better
reliability, speed control and longer media
life than any other floppy disk drive.

Of course, Shugart still offers the indus-
try’s most complete line of full-height floppy
and Winchester drives. Plus an extra-
economical 2/3-height Minifloppy™the
entry level SA200.

And our newest small wonder, the SA300
3.5"microfloppy.

All backed by the largest and most
experienced engineering, sales and service
organizations in the business.

Which is our way of giving you more.

Even if it's only half as much.

For more information, contact Shugart
Corporation, 475 Oakmead Parkway,
Sunnyvale, CA 94086, 408/733-0100
(Hamilton/Avnet, authorized distributor).

Shugart
Right from the start.

Milpitas, CA 408/263-2600; Costa Mesa, CA 714/979-1935; Thousand Oaks, CA
805/496-5388; Minneapolis, MN 612/574-9750; Richardson, TX 214/234-3568
Framingham, MA 617/879-1700; Saddle Brook, N] 201/368-8445; Atlanta, GA
404/955-8968; Toronto, ONT 416/475-2655; Paris, France (1) 687-31-41; Munich,
West Germany 089-78-60-21; London, UK. (44) 4862-24527
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SEEQ SETS
ANOTHER STANDARD
FOR 5V EEROM.

PLANNING.




Emily planning. It's the way to get flexibility in E? designs. And
its why Seeqs “B” family of latched E2ROM makes it practical to plan
todays memory needs around a technology thats growing up fast.

For starters, the 52B13 (16K), 52B23 (32K), and 52B33 (64K) all
offer fast 1 msec write times, 200 ns access times, and standard
JEDEC bytewide pinouts. So expanding from 16K to 64K is a simple
upgrade. Not a complex redesign. And with onboard latches (another
“B” family standard), E? designs are easy to implement as well as alter.

$6, $15, $40—all in the family.

At Seeq, we use the most advanced technology to make E* more
cost-effective. Its a family tradition.

Last year, our oxynitride process produced the worlds first 16K
5V E2ROM —eliminating all need for expensive high voltage circuits.

Today, our new 2 micron dry plasma process makes our 64K

52B33 the right solution for all hlgh—performance 16- and 32-bit

mICTOprOCQSSOT SyStemS [_I—want to putSeegs i fa}rlmli EZRSM to work madeﬁlgnl today Serid m(;:
te the parts indicated. My check, made out to SeeQ Technology, is enclose
And this unique combi | — latched 16K (6) _ latched 32K (815) - litched 1641((j (§40)

: (Limit one of each density per person) — My check is enclosed, but [
nation Of teChn01Ogy and have an idea for E? that can't wait. Please have a sales representative
market demand WIH make our | call me at ( ) .The best time to callis
E? competitive with older Name/Tide

1 l h 1 ; . Company

nonvolatie techno OgIes 1n Wbt Mail $iop
half the usual time. | ity Seame Zip

Mail to: SeeQ Technology Incorporated, 1849 Fortune Drive,
Thats Why by December | San Jose, California 95131, Attention: “B” Family E?

you H be able to get your hands Orders accepted with this coupon (or photocopy) only. Limit one part
|_of each density per person, plastlc packages

on production quantities o mr i e N
(25,000 units minimum) of our 64K 52B33 for only $40. Or our
32K for $15. Or our 16K E? for just $6* Check that against EPROM
prices. And check the coupon for a way to put our “B” family E? to
work at Decembers prices right now.
And feel free to ask us for whatever else you need. Just call

(408) 942-1990. Say you'e a friend of the family.

SeeqQ

Effec l r De cmb 1, 1983, in quantities of 25,000 or more, plastic packages
0 1083 Seo Th glogy Lot srporated
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LETTERS TO THE EDITOR

Plugging in poses problems
Designing computers presents a problem
that appears to have been ignored by
writers, designers, and manufacturers.
This problem has continued for the 20
years I have been involved with evalua-
tions and installations. Within clusters
of equipment, each component needing
power is uniquely powered, requiring a
separate power receptacle for each
device.

Few manufacturers or suppliers con-
figure centralized, fused power for their
particular sets of equipment in total.
Some do not have common plugs within
their configurations. A 4-plex should be
able to configure a small expandable
system of cpu, disk, printer, and
modem, except that the modem could
have a power converter and possibly a
channel alignment device. The con-
verter’s construction usually denies access
to at least one other outlet; in addition,
the channel device is uniquely powered—
hence, you’re short two outlets. Want to
add more peripherals? Each will take at
least one additional outlet.

Looking behind some of today’s
“pcs” and ‘‘workstation’’ configura-
tions, you will find a jungle of power
cords, power strips, 1/0 cables, and a
back wall of 2- to 10-horsepower outlets.
Most buildings today were not designed
to support the recent burst of pCs and
terminals. In fact, try to convince a non-
computer oriented electrical engineer of
your requirements for power and cable
routes. Lots of luck! Few, if any,
buildings will be torn down and rebuilt
to support the computer world. How-
ever, some are being built or modified to
fit the need.

In my opinion, the logical, easiest,
and best solution to this aggravation is
to have a fused power block on a central
unit—with the possible addition of inte-
gral isolation transformers. At the very
least, it sure would be nice to have a
standards group evaluate this very
definite problem.

Carl D. Ricketts

Boeing Computer Services
PO Box 24346, MS 6R-02,
Seattle, WA 98124

Ethernet eluded

I read with interest your article on local
area networks (‘‘Untangling Local Area
Networks,’”’ Richard Parker and
Sydney F. Shapiro, Mar 1983, p 159). I
was disappointed, however, to note that
there was no reference at all to Ethernet
products that are available from Digital
Equipment Corp.

24  COMPUTER DESIGN/June 1983

DEC is the only computer vendor
today that can provide customers with a
complete system level networking solu-
tion based on Ethernet technology. In
May 1982, we announced an entire family
of Ethernet products, with product
availability to be specified over the next
three years. Our initial Ethernet hard-
ware and software products went into
field test in Oct 1982 and we began
delivery in May 1983. We intend to
make available additional Ethernet
products that will provide the capability
to connect all of our cpu families (from
Professional 300 personal computers
through vAX and DEC20 mainframe com-
puters) to Ethernet with appropriate
software.

Today’s products offer system imple-
menters the same datagram-level service
on Ethernet hardware that is available
from other vendors. At the same time,
however, it is also possible to use our
company’s DECnet hardware and net-
working software to construct an
Ethernet network with system level
capabilities.

The DEC Ethernet products are avail-
able with DEcnet networking software.
With this combination of hardware and
software functions, it is possible to copy
files, send electronic mail, create and
access distributed database management
systems and Datatrieve files, access
remote directories, and log onto other
systems.

Additionally, the capabilities of a
local area network Ethernet are inte-
grated with our wide area networking
services, making Ethernet a segment of a
much larger network. Today, inside
DEC, several Ethernets operate as parts
of the DEC engineering network that
consists of over 200 computers in loca-
tions from California to England.

Ethernet functions offered from DEC
are also integrated with SNA and X.25
gateway capabilities. This allows an
Ethernet user to access corporate data
bases through an SNA gateway or send
messages across X.25 public packet-
switched nets.

Thomas D. Rarich
Digital Equipment Corp
1925 Andover St
Tewksbury, MA 01876

Unfortunately, the parts played by both
DEC and Intel in the development of
Ethernet were not adequately emphasized
in this article. Although both were men-
tioned, possibly further discussions
would have made the article more replete.

What is “The Alps Advantage”, and why
is it important to you, our customers?

Essentially, The Alps Advantage
encompasses a whole series of custom
benefits, brought together to help give
a competitive edge in your marketplaci
Welcome ...

engineers, it me
To The avast array of electrt
mechanical compons
Al s and system products —
p particularly noteworthy
Advantage ;.
g innovative
technology, state-of-the-art performanc
high degree of miniaturization, built-in
quality and long-life reliability. It also
means a never-ending flow of new
product introductions and helpful
application engineering assistance fror
our Technical Product Managers.

For purchasing and production
people, The Alps Advantage takes on
other meanings — competitive pricing,
automated manufacturing facilities an
on-time deliveries. Equally important,
it means a special kind of philosophy
based on a spirit of teamwork and
cooperative customer relations.

The Alps Advantage is everything
you need to improve your products and
enhance your competitive position —
and everything you'd expect from a
world-class supplier. Since its founding’
in 1948, Alps Electric Co., Ltd. has
experienced steady, stable growth — to
a level of world-wide sales now up to
$1-billion per year!

We look forward to the opportunity
of putting The Alps Advantage to work
for you — to get started, please contact
the Alps Sales Rep nearest you:

AL Huntsville (Jack Harvey & Assocs.) ... (205)536-4¢
AR Phoenix(Eltron) ...........c...... (602) 266-21
CA Santa Clara (Nova-Tronix.Inc.). ... ... (408) 727-9¢
CA  Woodland Hills (Relcom.Inc.)........ (213) 340-91
CA SanDiego (Cerco). ..:......euarres (714)560-91
CO Englewood (NelliganCo.)........... (303)761-21
FL  Plantation (Gallagher & Assocs.).. . . . (305)473-2]
GA  Norcross (Jack Harvey & Assocs.) . ... (404)449-4¢

IL  Arlington Heights (Micro Sales.Inc.).. (312)956-1(
IN  Indianapolis (Jack Harvey & Assocs.). . (317)872-1(

IN  Kokomo (Jack Harvey & Assocs.). . . . . (317) 453-42
KS  Kansas City (BC Electronic Sales, Inc.). (913)342-1Z
KS  Wichita (BC Electronic Sales.Inc.) . ... (316)942-9¢
MD Timonium (Allen Assocs.) .......... (301) 252-41
MA  Waltham (Technology Sales, Inc.). . . . . (617)647-57
Ml  Oak Park (A.Blumenberg Assocs..Inc.) (313)968-3z
MN Minneapolis (PS.I.) ................ (612)944-8¢
MO St. Louis (BC Electronic Sales,Inc.) ... (314)291-11
NJ  Boonton (PAFASSOCS.) . ............ (201) 335-0€
NY  Smithtown (PAFAssocs.)........... (516) 360-0¢
NY Albany (Reagan/Compar)........... (518)489-47
NY Endwell (Reagan/Compar).......... (607) 723-87
NY Fairport (Reagan/Compar) ......... (716)271-22
NY  New Hartford (Reagarn/Compar). . . .. (315) 732-37
NC Raleigh (Burgin-Kreh Assocs.,Inc.) ... (919)781-11
OH  Rocky River (Norman Case Assocs.) .. (216)333-04
OK  Tulsa (Norcom,Inc.) ............... (918)832-77

PA  Willow Grove (Harry Nash Assocs.) ... (215)657-2z
TN  Johnson City (Jack Harvey & Assocs. ) (615)928-7¢
TX Dallas (Norcom,Inc.)........ .. (214)386-4¢
TX  Austin (Norcom,Inc.) . . (512)451-27
TX Houston (Norcom,Inc) ..... (713)933-6C
VA  Lynchburg (Bergin-Kreh Assocs. Inc ) (804) 239-2€
WA Bellevue (Venture Electronics) .. .... (206) 454-45
CANADA: St. Laurent (Vitel Electronics) .. (514)331-73
CANADA: Mississauga (Vitel Electronics) . (416)676-97
CANADA: Stitsville (Vitel Electronics). . . . . (613)836-17




The Alps Advantage in 5'4" floppy disk drives:

iniaturized for less space, more
storage capacity. Since 1948, minia-
turization has always been an im-
portant part of The Alps Advantage.
In our 54" floppy disk drives, the
advantage is immediately apparent:
you can double (or quadruple) your
gtorage capacity in the same space!

And it's all done without any sacrifice

of design or performance features:

High speed access time. Choice of 5
or 12 millisec. track-to-track access
time, achieved by the use of a unique
steel belt head carriage design.

Up to 500 Kbytes storage capacity.
Single or double side, single or double
density models. 48 TPI track density.
Head load time 35 millisec. FM (single
density) or MFM (double density)

Improved disk life. A ceramic based
magnetic head protects the media
from excess wear and provides
increased accuracy of data readout.

World-wide acceptance. Many thou-
sands of Series 2000 drives have been
delivered to OEM manufacturers
throughout the world. You can easily
learn what they already know about
The Alps Advantage—just write or

call today.



OUR SMALLEST
ACHIEVEMENT IS THE
INDUSTRY’S BIGGEST SUCCESS.

The Tandon 8" and 342" Floppy production in four versions. 500K byte
Company is the world'’s largest producer single-sided and | MB double-sided Tandon
of 8" ThinLine™ drives. interface models. And Sony

And now we're ramping up for high interface-compatible drives of
volume production of single and double- the same capacities.
sided 32" drives. We plan on becoming the

When we introduced the half-height world's leader in 34" the

8" floppy drive, we
expected system
designers to go wild
over it.

You did. Some of
you stacked two of
our drives to double

system storage to as much as 3.2MB with- same way we became the world's leader in
out increasing system size. Others took half-height 8. By focusing our energies on
advantage of our small achievement to building more drives, better, at a lower cost
reduce system size instead. than anyone else.

Whatever you've done with our Like all Tandon companies, we start
ThinLines, we want to thank you for with a high degree of vertical integration.
having the confidence in them to give us And an aggressive commitment to R&D no
an overwhelming lead in the half-height one can match.

8" market. We've also established ourselves in a

Now we're using our experience in brand-new facility with all the latest man-
making drives small to make them even ufacturing and test equipment. So we can
smaller. Our new 3}4" drives are now in triple our current leading monthly produc-

tion rate while ramping up to meet the bur-
geoning 3%2" market.

Just because we've become a success
by thinking small doesn't mean our plans
are modest.

Tandon

THE MOST SUCCESSFUL DISK DRIVE
COMPANIES YOU EVER HEARD OF

TANDON 8 AND 3: FLOPPY COMPANY.

TandonCorporation.20320Prairie, Chatsworth, CA91311,(213)993-6644, TWX:910-494-172|, Telex:194794.Regional Sale ces:Boston(617)938-1916 *New York(20l)
449-7720 » Atlanta(404)934-0620 *Chicago(312)530-7401 *Dallas(214)423-6260 *Irvine(714)675- 2928 Sunnyvale ‘0081 45 6?03 Frankfurt, West Germany 6107-209I
Telex 411547 *London, England (0734)664-676 Telex:8484l1. Distributors: Hall- Mar Kierulff, Schweber.
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Programming language adds flexibility for artificial intelligence

For systems that manage large data
bases with complex control logic,
such as expert systems or other
phases of artificial intelligence,
Symbolics, Inc has integrated attri-
butes of Flavors into its Zetalisp
compiler. Flavors is an object-
oriented programming language used
on the company’s 3600 computer
system (see Computer Design, May
1983, p 280). The Flavors system
allows designers to bind operations
and data structures together and to
construct well-defined message paths
for user interfaces.

In general, the point of object-
oriented programming is to con-
struct new data types by defining the
data structures associated with the
type as well as defining generic oper-
ations valid for those data. Specific
instances of these types are then
created. Each instance maintains
local state information and uses the
defined operations to interact with
the user. Thus, data and procedures
are encapsulated as objects of the
new data type. This method shields
users from the actual implementa-
tion and permits programs to be
easily developed and maintained.

In this implementation of the
Flavor system, flavors are the
abstract data types and methods are
the generic operators. Objects are
flavor instances that are manipu-
lated with messages requesting spe-
cific operations. Instance variables
hold local state information for a
flavor instance. Applications are
implemented by first defining the
flavors in one part of the program
and then creating flavor instances in
another.

New flavors can inherit methods
and instance variables from existing
flavors, or they can explicitly define
unique methods and instance vari-
ables. In either case, designers ex-
plicitly declare the relationships
among flavors. For example, certain
flavors can be specified in order to
define others. An inherited method
can be executed conditionally,
depending on the flavor declara-
tions. Method definitions of new
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FLAVOR
WINDOW WITH BORDER

A

INSTANCE VARIABLE
TEMPLATE

METHODS
g :COMBINED :REDRAW

INSTANTIATION PROCESS

Using Symbolics’ Flavors system, designers can blend the attributes of many data
types through a process called instantiation. Here, the flavor types ‘‘window”’
and ‘‘border’’ combine to form a new flavor, ‘‘window with borders.”’

flavors can override, augment, and
otherwise change the methods of ex-
isting flavors.

The Flavor system bases its type
and method dependencies on a
graph structure (multiple parents)
that allows arbitrarily complex
flavors to be created while still re-
taining modularity and ease of
maintenance. After flavors are
defined, flavor instances are allo-
cated and used with a constructor
function. Flavor definitions can
contain the local variables’ initial
values. In many cases, initial values
can also be declared in the call to the
constructor. The system provides
accessor methods for instance vari-
ables whose values are externally
available to the instance. It also pro-
vides mutator methods for instance
variables that can be changed by
other parts of the program.

Once flavor instances are created,
they either receive messages that
pass arguments to local variables or

they request procedure results. In
fact, operations are implemented as
function calls that accept arguments.

An example of how the Flavors
system works is shown in Zetalisp’s
user defined condition system. The
condition system detects exceptional
events that occur during program
execution and provides a means to
respond to those events with user
supplied code. Each standard class
of events (eg, errors such as dividing
by zero) has a corresponding flavor
called a condition.

Reporting an event occurrence
creates a condition object that is an
instance of that flavor. These in-
stance variables contain further in-
formation about the event, such as
the condition’s various parameters.
A signaling mechanism then searches
for a user supplied code that
assumes control. This handler ac-
cesses the instance variables for that
condition object. The handler can

(continued on page 30)



The Spinwriter handles any business form
yOu can conjure up.

[ A TN e T 3

No matter what your business forms,
no matter what size, shape or format,
the NEC Spinwriter printer can han-
dle them. Automatically. We have
eight forms handlers. All quickly and
easily user changeable. There's a
single-sheet feeder with an add-on
second bin or envelope feeder.
There's also a cut-sheet guide, a bi-
directional tfractor, demand docu-
ment tractor with tear bar and copy
separator, manual inserter and bot-
tom feed. With some of our forms
handlers, you get functions unavail-
able anywhere else—like bi-direc-
tional paper movement and ulfra-
fast ribbon cartridge changing with
forms handlers in place.

Of all printer companies, only NEC
designs and manufactures its own
comprehensive family of forms han-
dlers. We built them especially to go
with our printers, so they give you the
same reliability that has made our
Spinwriters a legend.

Our Spinwriters have the industry’s
most remarkable uptime standards.
More than two years between fail-
ures! They need no preventive main-
tenance or routine lubrication. Ever.
And, with only three major spares,
they usually can be fixed in only
15 minutes.

Whatever the size or shape of your
business form, a Spinwriter can han-
dle it, quickly and reliably. It's not
magic, it's NEC.
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NEC Information Systems, Inc CD0683
5 Militia Drive, Lexington, MA 02173

Have a representative call me.
[J Send more information on the
Spinwriter forms handlers.

Title
Company

Address

City State Zip

|

|

I

I

. o
Name |
I

I

|

I

I

I

Telephone
Bt N St e = A

Spinwriter is a trademark of NEC Corporation

NEC

NEC Information Systems, Inc.
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Programming language

(continued from page 28)

either continue execution (perhaps

after repairing a piece of code), or

retry the operation at a specified

point earlier in the program.
Designers can either specify con-

ditions that are very specific to a

particular set of circumstances or

others that are more general. Also,

they can choose the level of response
to conditions according to a particu-
lar application’s needs.

Custom user interfaces are also
implemented with windowing tech-
niques based on the Flavors system.
Designers mix their defined flavors
with other flavors contained in the

P

NON-VOLATILE MEMORY

FOR THE MULTIBUS

—r

64K Ba

CMOS R/
$680 (1's)
$520 (100's)

64K EEPROM,
Static/

CMOS RAM or
PROM/EPROM:
$275 (1’s)

$205 (100’s)
unpopulated

Electronic
Solutions has non-
volatile system memory cards in
sizes and prices just right for your
system. Take a look at this sample
of memory cards—all designed
specifically for the Multibus:

CMOS RAM: Make use of
low-power CMOS RAM with the
RAM-C series. Choose from 8K up
to 64K bytes with 170 hrs. of
NiCd battery backup on board. All
have 8/16 bit data paths and 20 bit
addressing. The unpopulated
board price is only $295 (singles)
or $225 in 100’s.

EEPROM: There’s a new ap-
plication idea every day for these
versatile components. Program
development or downloading, con-

256K PROM/
EPROM:
$275 (1’s)
$205 (100’s)
unpopulated

64K PROM/
EPROM:
$245 (1's)
$185 (100's)
unpopulated

figuration tables and security ac-
cess logs are just a few. For the 5V
X2816A type, Electronic Solutions
RAM-S series has a 64K board on
which you can intermix EEPROM,
CMOS/static RAM and EPROM.
For other types, the EEPROM-32
has on-board Vi, for up to 32K of
EEPROM or 2716 EPROM.

PROM/EPROM Use the new
27128’s for up to 256K on the
PROM-64/256, with 24-bit
(16Mb) addressing. It holds either
28-pin or 24-pin chips. Or choose
from 3 other models with less
capacity.

For all the details in a hurry,
Call us today

TOLL FREE 800-854-7086
In California, (619) 292-0242

Electronic Solutions

5780 Chesapeake Court
San Diego, CA 92123
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window library. Each window is a
Zetalisp object and an instance of
some flavor (momentary, multiple
choice, or multiple menus). To
manipulate a window, a program
sends it messages. These messages
can alter the appearance and shape
of that window, control cursor posi-
tion, and perform 1/0 operations.
Windows also understand many
graphics operations that handle
drawing points, lines, and regular
polygons. The user supplied flavors
control or modify the predefined
flavors’ behavior to suit the specific
application. Symbolics, Inc, 257
Vassar St, Cambridge, MA 02139.
Circle 240

Setting sail against
the software pirates

Picture this: an antiseptic, $10,000,
state of the art desktop micro-
computer. Now, imagine it plas-
tered with all manner of odd-sized
authorization stickers so that it
looks like the cab door of an inter-
state tractor trailer rig. Sound far-
fetched? Not so. This version of
“‘computing 1984”’ is exactly what is
envisioned by Whitesmiths, Ltd, the
Concord, Mass software house spe-
cializing in C-related products.

The stickers are there to prevent
software piracy. They authorize an
individual computer to run a spe-
cific copy of a program. In a strata-
gem that depends equally on users
finking on their fellows, customers
defacing their expensive hardware,
and the establishment of legal
precedents covering ‘‘licensing
under copyright,’”” Whitesmiths
hopes to find a safe harbor from
software pirates.

“For every legitimate copy of
most popular software packages,
between 4 and 10 pirated copies are
in circulation,”’ claims Bill Plauger,
Whitesmiths’ swashbuckling presi-
dent. He adds that, as a result of
this piracy, software developers are
losing up to 50% of their rightful
earnings. According to Plauger, this
situation is threatening the economic
health of many software producers.

(continued on page 32)
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Mechanical simplicity, uncomplicated circuitry,
and ease of maintenance add up to a cost effective, quality )L & )
display—the BC-500, the newest 15-inch CRT from Ball. ! } i
But, design simplicity isn’t all you get. The BC-500 gives &N
you the features you want and the performance you have X & ] \ / ;,’, J
to have. Like an extended video bandwidth that assures v 4 / l,, / e y =
crisp, clear alphanumeric presentation. Horizontal line rates ‘ } e :
available up to 23 kHz. All electronic components on one ’ ;
main circuit board for ease of maintenance.

In addition, the simplicity of the BC-500 gives
you design flexibility. A variety of frames are available; wire
or sheet metal frame chassis design is strong, compact and
lightweight. And what's more, by virtue of the simple
single circuit board, a 15-inch monitor is finally available in
kit form for easy installation in custom applications.

But, best of all, incorporated into the Ball BC-500
is the experience of 20 years of design and over a million
units in the field. That experience shows in the quality and
reliability of each Ball product.

General Sales Offices:

The Ball BC-500. High performance ina high W Downers Grove, IL (312) 960-4434 M Ocean, NJ (201) 922-2800
quality raster scan display. For the 12-inch version specify : g:gg]bﬂhfe‘:)g‘;%f&ﬂgé‘g X N'JSL?C"'BSQ (e %8}(5’(623‘3%) s
BC-400. For a demonstration or information, call our : ; ’

; ! B Offenbach, West Germany (0611) 817041-44
nearest sales office. It's that simple.
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Software piracy
(continued from page 30)

Plauger feels that the standard
solutions—end-user licenses and
patents—are ineffective deterrents
to piracy. The former are cumber-
some and expensive to execute, the
latter of questionable legal validity.
So, what to do?

For Whitesmiths, the solution is
licensing under copyright. In
theory, this tactic relies on existing
copyright laws, as amended in 1980
to cover computer programs. These
amended laws protect the form or
expression of ideas (in programming
languages or binary code) rather
than the underlying logic or algo-
rithms. It is Whitesmiths’ opinion
that the amended copyright laws are
stringent enough to facilitate the
prosecution of commercial pirates—
those who copy for a profit. For the
time being, disk duping user groups
and computer science students
are safe.

By extending, or licensing copy-
rights to OEMs and end users, the
rather limited rights of pure copy-
right are expanded. This expansion
allows users to make and retain
limited copies of programs on mag-
netic media. For instance, users may
make one authorized copy of a pro-
gram for storage within a specific
computer, and archival copies for
private use. The catch, however, is
that a specific computer is author-
ized to run each program.

Thus, a user cannot buy a copy of
Whitesmiths’ UNIX-like operating
system, Idris, and lend it to a friend.
Nor can a user, in good conscience,
copy a Whitesmiths program onto
several mass storage units attached
to different computers. Software
can be bought and sold with hard-
ware, however, and OEMs need not
report such transfers. This last
aspect of the plan greatly simplifies
the OEMs’ life.

The instrument of Whitesmiths’
plan is the authorization seal (see
Photo). This intricately drawn seal
is sold with the software and must
be promptly affixed to the machine
on which the software will, forever
after, run. The detailed and difficult
to counterfeit seal carries two series
of numbers, one of which identifies
the product. The other series of
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{ 063952 : E}

EDITION 2.2

THIS DEVICE IS LICENSED UNDER ONE OR
MORE COPYRIGHTS OF WHITESMITHS, LTD
TO CONTAIN A COPY OF SOFTWARE PART CODE

L CX RSX11 PoSH

The Whitesmiths seal, celebrating copyright from the age of calligraphy to
computers, is designed to be difficult to duplicate.

numbers identifies the program that
the machine to which the seal is af-
fixed is authorized to run. In this
case, a Whitesmiths cross compiler
is running under RSX-11 with a
POS-11 target.

The key to this software protec-
tion scheme—enforcement—seems
also to be its Achilles’ heel. The
burden of guilt falls most upon
users, for it is they who must bring
violators to Whitesmiths’ attention.
In the laissez faire world that is
microcomputing, it is questionable
whether or not users can be imbued
with so high a sense of duty. Part of
the reason is that software pro-
ducers have not, to date, been suc-
cessful in convincing users that a
$1200 floppy disk is really 10 times
as valuable as a $120 floppy disk,
and therefore worthy of protection.

In any case, Plauger is optimistic
about the cooperation he will receive
from his customers: ‘“Weare . . . so
convinced that everyone else is as
concerned about piracy as we are
that we are asking everyone to par-
ticipate.”” Plauger adds, ‘‘If our

software is running on a computer
that does not display an authoriza-
tion seal, that software is probably
not an authorized copy. I urge you
to report such incidents to me.”’
Plauger claims that he will vigor-
ously enforce his ownership rights in
court and exhorts other software
producers to follow his lead by
adopting a similar authorization seal.

Whitesmiths’ attorney, Henry
Dane, is more circumspect in his ap-
praisal of the authorization seal pro-
gram. He did not speculate on the
likelihood of user cooperation, but
he did emphasize that, in his opin-
ion, the company is on firm legal
ground where software copyright
laws are concerned. Though unable
to cite any recent legal precedents or
litigation relating favorably to licens-
ing under copyright, Dane has no
doubt that Whitesmiths will get a
sympathetic hearing in court if, and
when, the time comes.

Though confident about coopera-
tion, Company President Plauger is
slightly less assured where legal

(continued on page 34)



The IBMPCis an
effective development
system for products
which use the 8086
and 8088.
MTOS real-time
operating systems
are compatible with
the IBM PC...

What a marriage!

Distributors Worldwide
£

dil
Industrial
I pl Pr ogramming Inc. 100 Jericho Quadrangle, Jericho, New York 11753

the standard- setter in real-time operating systems (516) 938-6600 « Telex: 429808 (ITT)
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Our EMC gasketing
keeps the Hawk missile’s
secrets behind

closed doors.

SPECTRUM CONTROL INC.

Since 1968 . making technology compatible with technology
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Software piracy
(continued from page 32)
matters are involved. At a recent press
conference, he said, ‘“We know that
we are taking some chances by pio-
neering this concept . . . [but] our
attorneys assure us that we are in a
good position. They say that you
can recognize pioneers by the
arrows in their backsides. I sure
hope I dodge most of the arrows.”’

Whether on firm ground or pio-
neering, the Whitesmiths strategy for
combatting software piracy is in-
teresting on several counts. First, it
illustrates the gravity of piracy, a
problem that has even penetrated
the highly specialized environs of
Whitesmiths’ market.

Second, this strategy demands
customer accountability unheard of

GORIPUITERS

in any other buyer/seller relationship.
Third, if it is to be viewed as any-
thing more than an elaborate ruse,
the antipiracy program will require
considerable financial resources to
support ongoing litigations.

In a practical sense, Whitesmiths’
approach is most likely to serve as a
deterrent to, rather than an ironclad
prohibition of, commercial piracy.
As Atari has shown in the micro-
computer game arena, the best
defense against piracy may actually
be a boisterous offense. As the folks
at Whitesmiths set sail to meet the
software pirates, the first legal
broadsides have yet to be fired.

—Chris Brown, Technical Editor

Supermini doubles performance

Highly pipelined parallel architec-
ture, Advanced Schottky TTL, fast
static RAMs in dedicated caches, and
hardware design innovations in-
cluding a ‘‘board-slice’’ floating
point processor and separate ad-
dress generator are key features of
Data General’s latest bid in the
mainframe-class superminicomputer
arena. While doubling the perfor-
mance of its earlier high end
MV/8000, the company has cut cycle
time in the Eclipse® Mv/10000 from
220 to 140 ns.

The 32-bit virtual memory machine
gleans 2.5M-Whetstone/s single-
precision and 1.9M-Whetstone/s
double-precision performance for
up to 192 users. This is backed by
16M-byte main memory, 18.5G-byte
online storage, 4G-byte virtual ad-
dress space, and 2G-byte program
size. Cross development of
AOS/RT32 realtime and AOS/VS vir-
tual storage operating systems
accommodates CAE and technical
timesharing as well as real-time
computational applications.

A bipolar bit-slice microsequencer
directly accesses the writable control
store every 140 ns. As an option, the
control store expands from 4K to 8K
words (425K to 850K bits), reserving

4K words for the computer’s in-
struction set and 4K words for user-
programmable microcode. Within
the loadable store, field groups are
assigned to control specific process-
ing subsystems. This permits many
hardware resources to be managed
simultaneously with reduced micro-
sequencing overhead.

A single-board integer processor
performs the system’s main arith-
metic and logic functions, including
16- and 32-bit integer arithmetic,
number shifting, and data trans-
lation/validation. It has a fixed-
point ALU; 2-port, 32-bit register
file; and 256-register scratchpad
memory. The single-board pro-
cessor executes macroinstructions
like add, load, and store in one
140-ns cycle, offloading logic func-
tions to other processing subsystems
if necessary.

Under direct control of the micro-
sequencer, the floating point pro-
cessor operates synchronously with
the integer processor, performing
integer multiply/divide operations
to offload that processor if directed.
Two identical boards compose the
floating point unit, which divides
the execution task by using one

(continued on page 39)



New Amdek
3" micro-floppydisk
drive system!

AMDISK-IIl . . . OEM’s choice:

B Works with standard 54" controllers
B Up to 1 megabyte of unformatted double density

storage

B Ideal for industrial data collection/storage applications
B Microfloppy’s hard plastic diskette offers increased

durability vs. 54" floppies

B Automatic shutter protects media
B Small form factor for easy storage

Specifications
Unit Double Density

Capacity
Unformatted Per Surface Bytes 250K
Media
Record Surfaces 2
Tracks 80
Recording
Max Recording Density Bpi 8946
Track Density Tpi 100
Transfer Rate bits/sec 250K
Access Time
Average Access Time msec 55
Track to Track msec 3
Setting Time msec 15
Average Latency Time msec 100
Motor Start Time sec 0.7 (min)
Disk Speed pm 300
Reliability
Error Rates

Soft Error 10-°

Hard Error 10-'2

Seek Error 10-°
Media 3-inch Cartridge
Drive Interface Plug Compatible with 5.25 inch FOD

External Interface
Connector: 34-pin (Shugart)

Pin No.  Signal Pin No.  Signal
2 Unused 20 Step
4 In use (option) 22 Write data
6 Drive select 3 24 Write gate
8 Index 26 Track 00
10 Drive select 0 28 Write protect
12 Drive select 1 30 Read data
14 Drive select 2 32 Unused
16 Motor-on 34 Ready
18 Direction 133  Ground

NOTE: Single head per drive

2201 Lively Blvd. * Elk Grove Village, IL 60007

Interfaces via 34 Automatic door

protects drive unit

pin connector.

AMDISK-lIl is 4% " (H) x 7% “(W) x 8% "(D)

Evaluation
samples
$480

Includes two-drive Amdisk unit with built-in
power supply, 4 diskettes and application
literature . . . Call (312) 364-1180.

The AMDISK-III Micro-floppydisk System is an engineering breakthrough in disk size,
storage capacity, media protection and user convenience. Designed to serve many
applications, the Amdek system is ruggedly constructed to provide years of trouble-
free operation. Warranty is 90 days (parts & labor).

Put the new AMDISK-IIl to test . . . its recording format, data transfer rate and disk
rotation speed are compatible with 5% " floppydisk drives. Call, or write for evaluation
samples at only $480.00 . . . or circle the reader service number for full technical

details.

(312) 364-1180 TLX: 25-4786

AMDEK =22

REGIONAL OFFICES: Calif. (714) 662-3949  Texas (817) 498-2334
Amdek . . . your guide to innovative computing!
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from mmos

Finally, the 64K organization
you've been waiting for at
speeds you've been hoping for

16K x 4 DRAMs are here...in the new INMOS IMS2620 series. They give
you a choice of 100,120, and 150ns access times. What's more, they're available
in low-cost plastic packaging. That's good news all around. Because it means
greater design flexibility and high performance at reasonable cost.

The 16K x 4 organization is a natural for graphics applications and other high
performance designs where high data rates are required. And provides a
factor of four reduction in chip count when you upgrade from 16K x 1

to 16K x 4 DRAMs. Look to this organization when you need the most in
system performance, flexibility and economy.

Our growing 64K DRAM family also includes the 64K x1IMS2600 series. With INMOS’
“Nibble Mode,” they deliver effective cycle times below 85ns with a 100ns part.

Both the 16K x 4 and 64K x 1 organizations include our “CAS before RAS”
refresh-assist function, which reduces support circuitry...and system cost.

For a low-cost introductory offer of our new 100ns 16K x 4 DRAM,
call an INMOS distributor today.

Check the chart.
Organization Part No. Access Time | Cycle Time lntrOducto

onxa | masnis | 1o | 1| EVALUATION OFFER

190ns
IMS2620-15 | 150ns 240ns Contact your local INMOS distributor for
two each of the100ns IMS2620P-10,
POPPIRN - 0 o 16K x 4 DRAM and technical information

IMS2600-15 | 150ns 230ns (25). Limit three offers per customer.

Offer expires Aug. 31, 1983.
Then call an INMOS distributor
today. Arrow Electronics

0o
Anthem Electronics ! U[mmos
Future Electronics
Lionex Corp.
P.0. Box 16000 * Colorado Springs. Colorado 80935 # (303) 630-4361 ® TWX
RAE 910/920-4904 * Burlington. Mass. (617) 273-5150 ® Dayton. Ohio (513)
439-0988 * San Jose. Calif. (408) 298-1786 * Whitefriars ® Lewins Mead ® Bristol
BSI 2NP » England ® Phone Bristol 0272 290 861 ¢ TLX: 444723.

——

inmos, and IMS are trademarks of the INMOS Group of Companies.
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ap!

steel to withstand rough
simply snaps over a D-Sub connector with ex
jacketed shielded cable. That's all it takes tc
put you in compliance with Docket 20780 of the
FCC's “Technical Standards for Computing
Equipment” (see the test results below).

Little cable preparation is needed. You retain
mass termination capability. You get built-in strain

backshell fits the Spectra-Strip 817
d all UL-listed jacketed, shielded

For more mformatlon contact your nearest
Amphenol sales office or distributor listed here.
And be sure to ask about our complete custom

relief over a wide range of cables. And the cable assemblies.
1 2 3 4 5 87891 2 8., 4.8 B8.78910
dB 60
50 ﬁ

40

I Unshielded Spectra- 30 < .

Zip® cable

Spectra-Guard® n
cable with shield 20

grounded through Y

drain wires only
Spectra-Guard®
with backshell 10

B Spectra-Guard®
with backshell and
wrapped in foil

0
10 MHz 100 MHz 500 MHz

Amphenol
An @u.lED Company

Amphenol World Headquarters: 2122 York Road, Oak Brook, lllinois 60521

Sales Offices: Atlanta (404) 394-6298 » Boston (617) 475-7055 * Chicago (312) 986-2330 * Dallas (214) 343-8420 » Dayton (513) 294-0461 = Denver (303) 443-4780
Detroit (313) 722-1420 = Greensboro (919) 292-9273 « Houston (713) 444-4096 + Indianapolis (317) 842-3245 « Kansas City, Mo. (816) 737-3937 * Knoxvnlle(615) 690 6765
Los Angeles (213) 532-3180 * Miami (305) 981-2100 * Milwaukee (414) 542-9566 « Minneapolis (612) 835-4595 * New York (516) 364-2270 » Orlando (305) 678-5504
Philadelphia (215) 732-1427 * Phoenix (602) 265-3227 « St. Louis (314) 569-2277 « Salt Lake City (801) 364-6481 * San Diego (714) 272-5451 » San Francisco (408) 732 8990
Seattle (206) 455-2525 « Syracuse (315) 455-5786 + Washington, D.C. (703) 524-8700

Canada: Montreal (514) 482-5520 * Toronto (416) 291-4401 = Vancouver (604) 278-7636

International: Oak Brook, lllinois TELEX 206-054

©1983 Allied Corp.
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m:mma, Humsvme-(ms) 882-2200 .

WZONA

I, Tempe —(602) 966-7800

itec, Phoenix—(602) 272-7951
\LIFORNIA

row Electronics, Chatsworth—(213) 70175600
oll, Gardena—(213) 515-1800
innyvale—(408) 734-8570

stec, San Diego—(714) 278-5020

in Jose—(408) 2637373

»uth Gate—(213) 773-6521 |

-Com, Cerritos—(213) 9267887

17 Diego—(714) 578-0906

ic Elowonlu. San Jose—(408) 262-1111
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Mainframe-class supermini
(continued from page 34)

SYSTEM
LOAD
DEVICE

Dedicated pipelines, caches, and buses allow Data General’s Eclipse MV /10000
subsystems to operate concurrently with minimal contention. Microcode has been
extended from 80 to 104 bits to take advantage of expanded system organization
and provide better control of parallel operation.

board for single-precision (32-bit)
and both boards for double-preci-
sion (64-bit) operations. Parallel
design dedicates separate hardware
ALUs for mantissa, sign, exponent,
and multiply/divide functions.
Accuracy is improved through
72-bit wide data paths that allocate
56 bits to the mantissa and 8 bits to
the exponent, with 8 guard bits.

Four pipeline levels in the instruc-
tion processor provide for concur-
rent fetch, decode, and execution of
macroinstructions. Each instruction
sequence is carried through the pipe-
line in various stages of completion,
with one exiting every 140 ns. The
directly mapped instruction cache
acts as a 4K-byte, lookahead/
lookbehind buffer for the instruc-
tion stream, fetching 32 bits every
70 ns. Lookahead buffering pre-
fetches and stores instructions from
the system cache before they are
executed—to improve performance
in sequential instruction streams.
Lookbehind buffering retains in-
structions after they have been
decoded, reducing execution time
for program loops.

A dedicated address generator
creates logical addresses from the

instruction stream and converts
them to physical memory addresses.
It operates concurrently with other
processing subsystems so that oper-
and fetches can overlap instruction
execution. Moreover, the address
generator contains its own 32-bit
ALU and register file that is acces-
sible to the instruction processor.
This register file supports a fifth
pipeline level that allows macro-
instructions to reference a logical
memory address within one 140-ns
cycle. Under microprogram control,
the address generator will perform
32-bit arithmetic to offload the in-
teger processor.

In virtual memory applications
under AOS/VS, the 70-ns address
translator is a hardware accelerator
for the demand paging function.
Operating in conjunction with the
instruction processor and address
generator, the unit translates logical
addresses sent from the address gen-
erator into physical addresses. A
high speed 4K cache contains a
lookup table that stores 14 bits of
recently translated addresses for up
to 1024 individual pages in physical
memory. Furthermore, these 14 bits

(continued on page 45)
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For the microcomputer software engineer who
doesn’t have time to make mistakes.




TEK T

FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Tek's new Pascal Language Development System
supports you from the first line of source code
to the last line of debug.

Language-
Directed
Editor

Conventional Pascal has
supported only certain phases of
microcomputer software design.

Until now.

Tek goes all the way with the
Pascal Language Development
System (LANDS) for the 8560
Multi-User Development System.

A Language-Directed Editor cuts
time recompiling.

The Pascal Language-
Directed Editor catches and flags
syntax errors before they ever reach
the compiler.

A Pascal Compiler targets
directly to microcomputer
design.

The Pascal LANDS Com-
piler has an extensive array of mi-
crocomputer enhancements, in-

Object File

Pascal
Compiler

cluding full I/0O access and interrupt
servicing. Even complete support
of I/0 simulation during initial emu-
lation and debug. And an optimizer
that typically reduces code by 20 to
40 percent compared to other
compilers.

An Integration Control System
automatically configures the
hardware/software interface.

An exclusive from Tek, the
Integration Control System (ICS)
works from a simple list of user-
supplied parameters to generate
the hardware/software interface
code. Including memory configura-
tion, interrupt handling and
initialization/reset code. Integration
tasks now take minutes instead of
days.

‘Integration
Load File

Pascal Debug

Pascal Debug speeds
hardware/software integration.

Pascal Debug completely
eliminates time-consuming transla-
tions of low-level debug information
back into its Pascal counterparts.
You can now debug in the same
language you programmed in.

Put Pascal LANDS on your
design team today.

Contact your local sales
engineer or write us at the addresses
below.

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland, OR 97208

Phone: 800-547-1512, Oregon only 800 452-1877
Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix Europe B.V.

European Headquarters, Postbox 827, 1180 AV
Amstelveen, The Netherlands, Telex: 18312

Canada, Tektronix Canada Inc., PO. Box 6500, Barrie
Ontario L4M 4V3, Phone 705 737-2700

© 1982 Tektronix. Inc. All rights reserved. MIA-430

Tektronix

Circle 27 for Literature
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Seagate’s ST400 Series is
the most popular family
of Winchester disc drives
ever offered. And no
wonder. These 5%"
Winchesters deliver
more value for your
money. More quality.
More reliability. More
performance. And all at
a better price.

The ST400 Series offers the
right capacities. 6.38,12.76
or 19.14 megabytes (unfor-
matted). All use the same

industry-standard *
ST506 controlleran
matching mini-floppy
form factor for easy
upgrade.
The right features.
Alluse manganese-zinc
heads, advanced stepper mo-
tor, metal band actuator, open
loop head positioner,and pat-
ented air flow spindle pump.
Anonboard microcomputer
provides buffered seek and
fast step algorithm for an
average seek of 85 milli-

seconds, includ-
Ing settling time.
The right quality.
Seagate backs the
~ST400 family with a full

‘one year warranty, our

industry-leading “105%
Seagate Guarantee,” and the
world's biggest support team
devoted entirely to 5%"
Winchesters.
Meeting special needs.
Looking for faster, more
reliable removable storage?
Go with our new ST706



e tide 1s 1n.

removable cartridge drive.
Need a more compact drive?
Pack more data in less room
with our new ST206 half-
high Winchester. Both new
drives store 6.38 megabytes
(unformatted) with reliable
bit and track densities.
We have what you
want in Winchester.
Selection. High volume
delivery. Quality. Competitive
pricing. So go with the tide.
Call Seagate.

The ST400 Series

Unformatted capacity (VB)
Formatted capacity (VB)

Average access time (ms)

Now Shipping In Volume

Seagate Technology

360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550, TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961; Newport Beach, California
(714) 851-9964; Richardson, Texas (214) 783-6711; Schaumburg, lllinois (312) 397-3727
European Sales Office: Kreillerstrasse 21, 8000 Munich 80, West Germany, 89-43-13-900,
TELEX 5213379

Authorized U.S. Distributor: Arrow Electronics

“Turning the tide in disc technology”

©1983 Seagate Technology
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InvestinTime

Your Customers
Can’'t Wait

Getting your project completed on time is critical.
Investing in the right software tools puts time on
your side.

We write software for a living. We understand the
importance of time to the professional programmer.
To complete projects on time you need good soft-
ware tools. So we create high quality, imesaving
tools for users of DEC and MC68000-based
computer systems.

Pascal-2 Compiler It generates fast, compact code.
Because the compiler does the optimizing, program-
mers can spend time on other programming tasks.
Because Pascal is a structured language, other pro-
grammers can easily read your programs. Indeed, it's
the language most programmers are learning today.

Additionally, programs written in Pascal-2 are portable.
Now you can change hardware without having to re-
write your software.

Additional TimeSavers The time you save with our
Pascal-2 compiler is only the beginning. We also pro-
vide a full line of other TimeSavers. Pascal-2 source-
level Debugger for true high-level debugging ease.
SourceTools for control and management of changes
to source programs. Concurrent Programming Pack-
age for real-time scheduling and device drivers.
Profiler for identifying performance bottlenecks in
programs.

The Pascal-2 Compiler is now available on UNIX for
the MC68000 and PDP-11 computer systems.

TimeSavers from Oregon Software.
Your customers can’t wait. And neither can you.

Oregon .........
Software &5

(503) 226-7760
The Pioneer in Performance Pascal

TWX: 910-464-4779
DEC and PDP-11 are trademarks of the Digital Equipment Corporation.
MC68000 is a trademark of Motorola Inc. UNIX is a trademark of Bell Labs.
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Mainframe-class supermini

(continued from page 39)

are concatenated into full physical
addresses. When a program requests
a page, the address translator checks
for the location of that page in the
cache; a “‘hit’’ obviates the address
regeneration step.

Moreover, address translator
logic controls access to all pro-
grams, data, and files via hardware.
This imposes an 8-level security
structure upon the system’s 4G-byte
address space. Each ring corre-
sponds to one of the eight segments
maintained by the AOS/VS operating
system for demand-paged virtual
memory management. Rings are
prioritized, and higher privileged
rings assigned to critical system pro-
cesses such as operating system or
memory and file management soft-
ware. Application programs and
user data usually reside in outer,
lower privileged rings. Communica-
tion between rings is allowed only
after the system confirms proper
accessibility, according to a hard-
ware implemented hierarchy.

A 16K-byte directly mapped
system cache is the primary inter-
face between memory and the rest
of the system. To reduce system
overhead associated with updating
the cache image in main memory,
this cache assumes a write-back (ie,
rather than write-forward) ap-
proach. Two independent 32-bit
ports manage system cache and
memory, reserving one for CPU ac-
cess and the other for 170 activity;
each has a bandwidth of at least
28.4M bytes/s.

System cache data storage is orga-
nized in 1K blocks, and memory
contents are transferred to the cache
at the rate of one block every 560 ns.
Lookahead/lookbehind buffering
improves the hit rate for both
sequential and iterative programs.
When data requested by the central
processor are in the cache, a
memory address can be accessed in
140 ns. At a 95% cache hit rate,
effective average memory access
is 175 ns.

By doubling the bandwidth avail-
able to the CPU, dual-channel intelli-
gent 1/0 controllers can meet a wide
range of applications, peripheral
performance characteristics, and

transfer rates. One 170 controller is
standard; the second is optional.
Each controller’s burst multiplexer
channel (BMS) bus supports eight
bus loads and eight BMS controllers,
with 14.2M-byte/s mput and
10.0M-byte/s output. Nova® Eclipse
compatible data channel (DCH)
buses provide direct memory access.
Supporting up to 16 loads, the DCH
bus is used for general purpose 1/0,
disk backup, and communication
networking applications. Each DCH
bus has 1.4M-byte/s output and
2.0M-byte/s input.

Up to 192 user terminals are sup-
ported by intelligent asynchronous
controllers that relieve the CPU of
character interrupts, buffering, and
communication protocol overhead.
For interprocessor or medium to
high speed communications, up to
four intelligent synchronous con-
trollers provide eight communica-
tion lines supporting SDLC, HDLC,

and IBM’s BSC protocols. Each syn-
chronous controller contains a
16-bit microEclipse computer, host
and line communication interfaces,
and 128K-byte memory.

The system control processor acts
as the computer’s diagnostic sub-
system. It incorporates a 16-bit
microNova computer with its own
operating system and 128K bytes of
address space. Diagnostics can run
with power supply and only two
boards functioning—the system
control processor and one 1/0 con-
troller.

MV/10000 is hardware and soft-
ware compatible with other Eclipse
MV family computers. Languages
supported include COBOL, FORTRAN
77, PL/1, BASIC, C, RPG II, APL, Pascal,
and DG/1. The basic 2M-byte con-
figuration costs about $211,000.
Data General Corp, 4400 Computer
Dr, Westboro, MA 01580.

Circle 241

Fast,
low-cost

MBAs.

See our ad on page 49.
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THE SIMPLE SOLUTION
TO COMPLEX
SCIENTIFIC COMPUTING.

Introducing the DPS-2400 Dimensional Processing Sys-
tem" from Aptec. It's an evolutionary system concept that
lets you configure powerful attached subsystems — using
your choice of multiple array processors and other
peripherals — free from the bottlenecks of current
approaches.

Data acquisition and multiprocessing systems deliver
far greater power when controlled by DPS-2400 than when
controlled directly by your host.

DPS-2400 attaches to the UNIBUS* of your VAX* or
PDP-11* computer to form the central node of an attached
subsystem using UNIBUS-compatible peripherals. DPS
contains a 24MB/sec. Data Interchange Bus to handle mul-
tiple, concurrent data transfers without loading your UNI-

Because DPS is designed specifically for multi-
processing and dataflow operations, it can greatly increase
the efficiency and throughput of a single array processor.
DPS makes systems with multiple APs not only possible, but
extremely economical. And, because it off-loads subsystem
control, DPS frees your host for the higher level supervisory
tasks for which it is best suited.

Hardware integration is greatly simplified by DPS's full
compatibility with your UNIBUS peripherals and a variety
of standard, available array processors. Our STAPLE** ap-
plication development software, and field application as-
sistance, are provided to get you up and running in the
shortest possible time.

BUS. Up to 24MB of high speed The Dimensional Processing

mass memory provide efficient System from Aptec. There’s no sim-

data staging for pipelined and o uNIBUS pler, faster, or more economical

parallel processing used in 2-D and route to a working solution for sci-

3-D applications. And, a set of fully entific computing.

programmable Data Interchange AP SR For more information or to ar-

Adapters provide individual con- range a demonstration contact

trol of all DPS subsystem peripher- AP Aptec today.

:less’;:)‘g.lldmg up to ten array pro- A el ap (RTH e "UNIBUS VAX and PDP-11 are trademars of Digtal Eqip-
. STty i kird Afmction Lingig
& Executive.

APTEC COMPUTER SYSTEMS, INC.
10180 S.W. Nimbus Avenue
Portland, OR 57223 (503) 620-8840

Telex 46871687
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Advances make cmos serious VLSI contender

Major advances in CMOS are leading
this technology toward dominance
in increasing application areas,
especially those that demand low
power consumption and portable
operation. In fact, engineers are no
longer speculating about whether or
not CMOS will become predominant
but rather about which CMOS tech-
nology will win out—or, indeed,
whether an industry standard CMOS
technology will emerge.

In addition to the low power con-
sumption for which it is well known,
CMOS, in aiming for greater densi-
ties, also must address reliability,
high data bandwidth, and increased
speed issues. Intel Corp has an-
nounced its CHMOS-D III process
technology, which addresses all four
issues. Although it has not announced
any specific product, the company
has demonstrated this technology in
the form of a 70-ns 64K DRAM.

Using an HMOS-like silicon
substrate, CHMOS uses a P-channel
memory cell embedded in an N-well
biased at Vpp potential. Soft errors
induced by alpha particles are par-
tially prevented because the N-well
array acts as an effective minority
carrier barrier.

Soft error resistance is further im-
proved due to CHMOS’ ability to
create much thinner storage gate ox-
ides than before, which increases the
capacitance of any size memory cell.
The greater the capacitance, the
larger the charge that can be stored;
hence, it becomes less likely that the
charge disturbance caused by an er-
rant alpha particle will cause an error.

Intel reports that by using CHMOS
it has achieved gate oxide thick-
nesses of under 150 A—down from
1200 A—and an average gate capac-
itance of about 145 femtofarads
using a 250-A gate oxide thickness.
Gate capacitance in Intel’s 2164A
HMOS 64K DRAM is 85 femtofarads.

Significant improvements in
power consumption have also been
reported. Intel claims that operating
current is about one-half that of the
HMOS 64K DRAM, or 28 mA at a
135-ns cycle time. Standby current
at 5 pA amounts to about one-fifth
that of the HMOS product.

Power consumption improve-
ments have also resulted in faster
speeds, with 70-ns access time and
130-ns cycle time, representing a
40-ns improvement over the HMOS
product. In addition to the im-
proved cycle speeds, CHMOS D-III
allows faster methods of accessing
stored data to be used. Two
methods of data access, called
ripplemode and static column
mode, allow a 25M-bps data band-
width. This bandwidth strongly
qualifies the high density CMOS RAM
for applications that demand both
high density and high bandwidth.

Implementation in CMOS has also
allowed simpler peripheral circuitry
design because of reduced switching
noise. CMOS requires only 14 clock
generators as opposed to 40 for a
comparable NMOS chip; overall, it
requires about 500 fewer peripheral
transistors. This not only reduces

cost, but simplifies the task of add-
ing static circuits on the chip. In-
deed, adding these static circuits
makes possible the high bandwidth
ripplemode previously mentioned.

Ripplemode is essentially a form
of high speed page mode that allows
random access to all bits in a row.
The user supplies one row address
strobe and a new column address.
The presence of flowthrough latches
implemented as static logic on the
address inputs allows a lookahead
function before the column address
strobe goes low. This allows an ac-
cess time of 40 to 45 ns.

The potential applications for
high speed, high density CMOS are
spurring efforts by other manufac-
turers, notably Japanese ones.
Mitsubishi has reported power con-
sumption improvements in an
N-well cMOS 64K RAM using a divided

(continued on page 48)

MBAs

for under

$2,000.

See our ad on page 49.
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cmos advances

(continued from page 47)

word line technique to improve both
the word delay and the column cur-
rent. In the 64K RAM, the cell array
as well as the word line is divided
into eight 1K blocks. The word lines
are arranged so that current flows
only in a selected block, thus re-
ducing overall power consumption.
Mitsubishi reports a one-eighth
reduction in column current. Ad-
dress access time of 50 ns has also
been reported.

With the prospect that CMOS may
well become a dominant VLSI
technology, some observers predict
that there will be a variety of CMOS
technologies responding to differing

MEMORYESHSTIEMS

speed, power, noise, and radiation
requirements, as well as process
compatibility and analog capability
requirements. N-well CMOS, how-
ever, appears to be gaining popu-
larity, especially in the memory
area, because of its speed and its
ability to avoid latchup problems
when used at scales below 2
microns. An even greater prospect is
to go beyond single-crystal sub-
strates to epitaxial wafers. The latter
are particularly attractive because of
their relative immunity to latchup at
short channel lengths, while silicon-
on-insulator (SOI) options become
less attractive due to high cost.

With higher densities becoming
possible, the problems of intercon-
nection and wiring must be addressed.
These issues bring multiple layer
metal and silicide techniques to the
fore and renew the interest in SOI
structures. CMOS is clearly emerging
as a viable VLSI technology for the
future. However, the process tech-
nology options and trade-offs now
available within CMOS make it a rich
field for innovation and variety even
before agreement is reached on a set
of industry standards. Intel Corp,
2625 Walsh Ave, Santa Clara, CA
95051.

Circle 242

aic no guarantee for compatibility

Proposed standards for quarter-inch
tape cartridge drives are intended to
help establish that medium as the
likely choice to back up rigid disk
drives. Yet, many members of the
Working Group for Quarter-Inch
Cartridge (QIC) Drive Compatibility
admit that the adoption of the
QIC-02 interface and QIC-24 format
specifications will not guarantee
total compatibility between stream-
ing drives and controllers.

ANSI and the European Computer
Manufacturers Association (ECMA)
currently have both proposals under
consideration. There are, however,
specific concerns that will, no doubt,
be the focus of future ANSI and
ECMA discussions.

For example, a total of three com-
mand sets are defined in the QIC-02
interface proposal. Yet only one set
will be required for all controllers
and drives. Also, magnetic specifi-
cations in the QIC-24 format pro-
posal leave considerable latitude for
different drive implementations. Idio-
syncrasies among these drives (eg,
unique erasing schemes) can inhibit
the ability to exchange cartridges.

Unquestionably, more work is
needed before these standards are
adopted. Meanwhile, system de-
signers should keep one phrase in
mind: “‘let the buyer beware.”’

4.8 COMPUTER DESIGN/June 1983

According to QIC group coordi-
nator Ray Freeman, of Freeman
Associates (Santa Barbara, Calif),
multiple command sets in the QIC-02
proposal (standard, optional, and
vendor-unique) balance the need for
an industry accepted device protocol
with the desire to maintain design
flexibility. In this sense, the proposed
interface provides for upward
compatibility. To comply with the
proposed interface, drives and con-
trollers need only execute the stan-
dard commands.

Basic functions needed for
streaming image backup of rigid
disk drives are implemented in the
standard commands. These func-
tions consist of read and write data
blocks and file marks, initialize and
erase the cartridge, and transfer
status byte information. Streaming
commands from Archive Corp
(Costa Mesa, Calif) and Cipher
Data Products (San Diego, Calif)
interfaces serve as a basis for these
standard QIC-02 commands.

On the other hand, optional com-
mands are intended to increase the
functionality of the tape drives and
offer a measure of product differen-
tiation among vendors. Such com-
mands can either enhance streaming
operations (eg, READ N FILE MARKS)
or emulate start/stop drives (READ

REVERSE). Optional commands can
only be executed if a drive supports
them. Otherwise, the drive traps
them and sets an error flag.

Vendor-unique commands are
simply reserved opcodes in the
specifications. Each drive manufac-
turer is free to use them for propri-
etary commands, but these com-
mands will be trapped as well if not
supported on any given drive.

Through upward compatibility,
each vendor can implement all op-
tional commands (a total of 23), a
subset, or none at all. Specific
implementation of each optional
command is also left to each ven-
dor. The QIC-02 proposal only
defines the name of the command,
the command’s opcode, and the
desired results. For example, the
READ EXTENDED STATUS 1 command
specifies the contents of the extended
status register for only a portion of
the 6 bytes used. Tandberg Data,
Inc (Orange, Calif) chooses to use
some of these undefined bytes for
saving extra information such as the
most significant bits of the last file
mark. These bits are ignored if the
command is issued to another ven-
dor’s drive.

As a step toward minimizing
the confusion over which optional

(continued on page 54)



CalComp
introduces

the MBA.

Every computer system has the business basics—accounting, finance,
administration.
But when end users or OEMs add CalComp’s M-84 plotter, their

system becomes an MBA (Master of Business Art)

that produces presentation-quality graphics for 4";‘!

less than $2,000. A A N
<

The M-84 actually makes your system a
little smarter. It's based on the Z80 micropro- §
cessor and has built-in firmware for five
line styles, selectable character rotation,
six different character sets and circle, ,
arc and sector generation. It can also -l \
work as a printer and digitizer. T '

M-84 is fast, precise and quiet. It plots at
speeds up to 17.7 inches per second with resolu- e
tion of .004 inches on paper or film for overhead projection.

M-84 is analytical and easy to maintain. Diagnostics test and
report on interface and plotting functions on your command.

The M-84 is versatile. There are three standard interface
models—Centronics, IEEE and RS-232, and most popular
applications software packages, including ISSCO’s DISSPLA
and TELL-A-GRAE SAS/GRAF and Digital Research CP/M-
based Graphic System Extension.

Our M-84 is colorful—8 pens,

8 colors. The high number of pens
means faster plots and easier oper-
ation because users won't have

e to switch pens to get more colors.
s Don't wait to get your M-84.

R BrSakdown ' Call your CalComp representa-

e tive today.

‘ California Computer Products,

I Inc.,, M/S3, 2411 West La Palma Ave.,
| Anaheim, California 92801. In con-

tinental U.S. except California, call (800)

E 556-1234, ext. 156. In California (800)

’ 441-2345, ext. 156.

e | CALCOMP

A Sanders Graphics Company

SANDERS
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Meet HP’s new 1630 Logic Analyzei
a bottleneck...and ecstatic when wi

From now on it makes no sense to
buy an analyzer that offers timing
and state measurements only. Not
when you can have these capabilities
plus interactive analysis and soft-
ware performance measurements
too. All for less than the cost of a
good timing and state machine alone.
That’s what you get with HP’s
new 1630A/D Logic Analyzer. It
delivers advanced hardware and

software testing and debugging
power. Plus the ability to quickly
spot software bottlenecks and ineffi-
ciencies. And a way to resolve
hardware/software fingerpointing
conflicts. With one low-cost
instrument.

HP’s new 1630 extends the power
of logic analysis to span most of the
development cycle. And productivity
gets a big boost. Because the 1630’s
simple interface, combined with low-
cost peripheral compatibility, speeds
setups and documentation. Best of
all, it’s affordable for even the
smallest lab.

At $8,600 *, the 1630A gives you
35 channels of state (to 25 MHz), 8
channels of timing (to 100 MHz), or,
in the interactive mode, 27 state and
8 timing.

For $10,630°, the 1630D offers 43

channels of state or 16 timing.
In the interactive mode, you have a
choice of 35 state and 8 timing or 27
state and 16 timing. Both models in-
clude software performance analysis.
Here’s what all that capability can
do for you.




You’ll be amazed when it shows you
show you the price.

Software Performance Analysis

Ever had a software bottleneck? A
routine that takes too much time?
Those problems won’t stand in your
way with this powerful new analysis
mode. Histograms of time-interval
distribution eliminate guesswork by

showing you best case, worse case,
and average time between any two
events you define...nonintrusively...
while your system is operating.
Great for benchmarking. And spot-
ting out-of-spec modules.

Interactive Measurements

Now there’s a logical way to resolve
hardware/software fingerpointing
feuds. The 1630 lets you monitor bus
activity in the state mode, trigger on
a given bus pattern, then view asyn-

chronous status and control line
activity in the timing mode. This
quickly unravels problems such as
I/0O port malfunctions. Similarly,
you can establish trigger conditions

Timing and State Analysis

In traditional operating modes, the
1630 delivers new sequencing, trig-
gering, and store qualification
power. For timing analysis, this
includes pattern triggering ANDed
with a transition or glitch, edge or
glitch triggering, and time qualifica-
tion of pattern triggering. In the
state mode, four user-defined terms
can be used in any combination to
define sequence, store qualification,
trigger and restart conditions. With
these resources, you get right to the
problem. Without sorting through
tons of data.

But that’s not all. The 1630
makes it easier yet by talking your
language. You can assign alpha-
numeric labels to input channels and
status or control line patterns.
Measurements are then displayed in
your system’s terminology. In addi-
tion, the 1630, with low-cost peri-
pherals, performs inverse assembly.
So you see listings in target micro-
processor mnemonics. From now on,
you needn’t struggle with time-
consuming conversions.

Histograms of memory space activity
show where the action is. If you’ve
got a bottleneck, this display leaves
no doubt about its location.

based on timing parameters, then
view state activity. This correlates
hardware malfunctions to software
errors. For example, a false reset

due to a glitch.

Get all the details on this advanced
analyzer. See how it takes the
drudgery out of logic testing, debug-
ging and analysis, speeding your pro-
ject to completion. Call your local
HP sales office listed in the
telephone directory white pages. Ask
for an HP field engineer in the
electronic instruments department.

()

* U.S.A. list prices only.

HEWLETT
PACKARD
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Shown are IBM-PC* compatible programs. The Columbia VP portable runs MS-DOS® plus five other operating systems.

INTRODUCING THE

World Headquarters: West Coast: “urope: Call our distributor nearest you.

9150 Rumsey Road 3901 MacArthur Blvd. itenstr. 9 Ac y Advanced Management  Peripherals Plus, Inc.
Columbia, MD 21045  Suite 211 Moenchengladbach2 Well y, M Systems Montreal, Quebec, Canada
(301)9 00 Newport Beach, CA 92660 West Germany (617)237-7743 Aurora, CO (514) 849-7533
TWX 710-862-1891 (714) 5 02166-47097 (303)752-2972 N.LD.L (National Instru
elex 277 Telex 852452 ment Distribution Inc.)
Dayton, OH
(513) 435-4503

Distributors in Australia, Austria, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, Venezuela.




Ahead in industry compatibility.

Today, the Columbia VP por-
table takes on hundreds of IBM-PC
compatible software programs and
IBM-PC add-ons or peripherals.

What’s more, six other Columbia-
supported operating systems are
available — CP/M-80; CP/M-86;
(Concurrent CP/M-86, OASIS-16" and
XENIX" available soon) — stretching
the Columbia VP’s software com-
patibility beyond any other personal
computer you can buy.

Get started with thousands of
dollars worth of software FREE.

Every Columbia VP portable is
shipped with fully supported soft-
ware that will save you thousands
of dollars on your initial purchase.
That means your Columbia is up

Commercial Computer Sales
Atlanta, GA
(404) 256-9190

Renaissance Technology
Corp.

Concord, CA

(415) 676-5757

Rochester, NY
(315) 437-3909

Southeastern Data
Products
Lynchburg, VA
(804) 237-6286

Compatible Data Systems, Inc. MP Systems

and running right out of the box.
Included is:

Perfect Writer"
Perfect Filer
MS-DOS, with

RAM disk
Macro/86 Assembler
MS-BASIC*
Diagnostics r
Space Commanders
Fast Graphs”

Perfect Speller™

Perfect Calc

BASICA"

Asynchronous Com-
munications Support

Columbia Tutor

Home Accountant

Plus
CP/M-86"
Full feature performance at an
affordable price.

The Columbia VP portable
features an 8088 16-bit CPU, 128K
RAM, (additional 128K, optional).
640K in dual disk drives, one IBM-PC
compatible expansion slot, one
serial and one parallel I/O, IBM-PC-
compatible keyboard, and a 9"
built-in monitor with graphics.

The best news of all is the price:
$2,995 —including software. And

Dallas, TX Desoto, KS
(214) 385-8885 (913) 441-6565

Commercial Computer Tele-Terminals
Sales Brooklyn Park, MN
Miami, FL (612) 536-6045
(305) 266-9569

Mid Tech Associates Mid Tech Associates

the Columbia is built with lasting

value in mind. Rugged single board
design plus the flexibility to expand
and personalize your Columbia VP.

Made in U.S.A.—supported
worldwide.

All Columbia hardware and soft-
ware are backed by our dealers and
distributors worldwide with national
service provided by Bell & Howell.
Call for the name of the dealer in
your area. Let us show you a whole
new world of performance and value.

COLUMBIA

Micro Distributing, Inc.
Florissant, MO Coquitlam, B.C. Canada
(314) 837-5200 (604) 941-0622

Waybern Corporation Tele-Terminals
Garden Grove, CA Milwaukee, W1
(714) 554-4520 (414) 785-9221

Perfect Software, Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. Home Accountant Plus is a trademark of Continental
Software Company. Fast Graphs is a trademark of Innovative Software, Inc. IBM and IBM-PC are trademarks of International Business Machines. CP/M and MP/M are registered
trademarks of Digital Research, Inc. OASIS is a trademark of Phase One. MS-DOS, MS-BASIC and XENIX are trademarks of MICROSOFT.
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aic compatibility
(continued from page 48)

BASIC
COMMANDS

Viewed as a layered shell, compatibility among Qic-02 drives becomes easier to
discern. Basic commands offer full compatibility, with vendor-unique commands

offering no compatibility.

commands will be supported, several
vendors have chosen the same com-
mands to augment the standard set.
Archive, Cipher Data Products, and
Tandberg Data, as well as Wangtek
(Culver City, Calif), claim they will
support those commands that
enhance streaming operations. The
WRITE WITHOUT UNDERRUNS com-
mand allows the tape drive to con-
tinue streaming even if data from
the host are momentarily inter-
rupted. Redundant data are written
until new information is sent. The
READ N FILE MARKS and WRITE N
FILE MARKS help reduce the number
of commands the host issues. SEEK
EOD (end of data) provides a means
to get past the last record and con-
tinue streaming. As multiple vendors
augment the standard commands
with these optional commands, a de
facto standard emerges.

Otherwise, vendors are following
no real pattern in implementing op-
tional commands. Both Archive and
Cipher Data Products will support a
self-test instruction, but will use
proprietary diagnostics. Tandberg
Data will support all optional com-
mands, while Data Electronics will
not implement any. Designers
should, therefore, carefully match
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application requirements with the
capabilities of the standard and op-
tional command sets. Multiple
sources may be required for drives
that implement desired optional
commands.

Tape controllers face a similar
dilemma. All QIC-02 controllers must
support the standard command set,
but have the flexibility to support a
portion or all of the optional set.
Key to this is the involvement of the
controller in translating host system
commands into drive commands.

For firmware based controllers,
such as the Gypsy from ADES
(Pomona, Calif), implementing all
or part of the optional set requires
considerable modification of the
microcode responsible for inter-
preting system calls. Also, the variety
of ways that optional commands are
implemented on different drives
places an enormous burden on the
controller to keep track of possible
differences. The company has by-
passed these concerns by only sup-
porting the standard commands.

Yet, if the interpretation of sys-
tem calls is handled in software,
modifications can easily be made as
host computers and tape drives
change. This is the approach taken

by Systech (San Diego, Calif) to
support Multibus systems running
under UNIX. Host software drivers
for the company’s STC-4400 contain
the necessary code (written in C) to
implement all optional commands.
Constants are set to select specific
commands implemented on any
given drive. The company currently
supports Archive, Cipher Data
Products, and Tandberg Data
drives.

Media compatibility raises fewer
issues than those posed for the phys-
ical interface. The QIiC-24 format
specifications define both the phys-
ical layout of tracks and blocks and
the magnetic characteristics associ-
ated with reading and writing to
tape. A second level of compati-
bility for data exchange overcomes a
liability of floppy disk drives. While
media and interface standards exist,
floppy disk drives suffer from a lack
of uniform standards.

Compatibility becomes an issue
when vendors implement the mag-
netic specifications on their drives in
unique ways. These magnetic tech-
niques address the method of tape
erasure, and background noise.
They also permit reading at reduced
track density (QIC-24 specifies both
four and nine tracks).

For example, Mike Newton, engi-
neering manager with Data Elec-
tronics (San Diego, Calif), says that
reading a 4-track cartridge with a
9-track head can cause problems
because of the different signal
amplitudes needed. Background
noise can also hamper reading tapes
made on different drives due to
varying erasure techniques. Accord-
ing to Newton, half-inch tape drives
encounter problems even with the
IBM 9-track format. Competing
drives may be compatible with IBM
drives, but not with each other.

Without the frames of reference
available with half-inch tape drives,
Wangtek Engineering Manager Jerry
Fuchs says that it will be interesting
to see which vendor will make
changes when one drive cannot read
a cartridge made on another.
Newton believes that a spirit of in-
formal cooperation among vendors
will iron out differences.

(continued on page 56)



Lundy computer graphics maintenance
always generates a very reassuring picture
for you and your company.

The Lundy service network offers you 4 types of service, over
40 service locations, 6 maintenance depots, over 130 service personnel, plus a special backup
service team consisting of over 30 trouble shooters.

Lundy computer graphics terminals,
workstations and rack-mounted genera-
tors have earned a well-deserved reputa-
tion for reliability. But if a problem does
arise, you want service—and you want it
now. Lundy delivers.

Service tailored
to your requirements.

Lundy offers you a choice of four
types of service:

1. Network Service. We assign
highly trained personnel from over 40
service locations nationwide. Available
service options include: on-call, on-site
or time and material.

2. Backup Service. To guarantee that
even the most difficult problem finds its
solution, we maintain a special trouble
shooting team. Sixteen engineers and 15
technical specialists are available to help
our customers anywhere.

3. Customized Service. If your par-
ticular operation calls for special service
requirements, we sit down with your

Lundy offers over 130 servicemen.

people to discuss and analyze your
precise needs. Then we plan a program
that meets those needs.

4. Depot Service. This service covers
instances when it is impractical to repair
equipment on site. Equipment is
shipped to one of the nearest 6 mainte-
nance depots for immediate attention.

Whichever type of service is best for
you, you can count on our trained and
experienced servicemen. And their
training is constantly updated by a series
of Training Refresh Seminars held at
regular intervals at our service centers.

We’ll help you
see more in graphics.
When you take a close look at our
graphics terminals, service, support,
software, systems capability, enhance-
ments—and our company—you’ll un-
derstand why Lundy can help you see
more in graphics now and in the
long term.
For more information, write
Lundy Electronics & Systems, Inc.,
Glen Head, New York 11545,
or call: (516) 671-9000.

®

LUNDY

The Lundly service map was generated on a Lundy T5688 raster terminal. Both Lundy products and Lundy service set industry standards.
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aic compatibility
(continued from page 54)

It should be emphasized that the
QIC-02 and QIC-24 proposals comple-
ment each other, but do not require
each other for implementation. The
QIC-02 interface can support existing
formats from Archive, Cipher Data
Products, Data Electronics, and

Tandberg Data. The QIC-24 format
can be used with separate interfaces
from Control Data (Minneapolis,
Minn), Kennedy Co, (Monrovia,
Calif), and 3M (St. Paul, Minn) as
well. However, neither standard has
allowed room for such developments

as 3M’s drive that uses a 600’
(183-m) cartridge with 16 tracks.
New standards will be needed as
such developments gain industry
acceptance.

—Joseph Aseo, Field Editor

Onboard cache memory speeds up transfers

Tying main memory with its own
high speed cache, the High Density
Memory with Cache (HDMC) mem-
ory board from Systems Group
accelerates data transfers in Multi-
bus systems. The 2K x 16-bit static
RAM array (35-ns access time)
handles about 85% of the read oper-
ations, with the slower 256K x 22-bit
dynamic RAM array (200 ns) used to
store seldom accessed data. Data
are transferred on a byte or word
(16-bit) basis.

Using a modular cache configura-
tion also overcomes problems asso-
ciated with fixed-size caches in
conventional systems. In these sys-
tems, performance typically degrades
as large amounts of main memory
are added. Perhaps more critical, a
hardware failure in the cache RAM
shuts down the entire system
because such memory is typically
located with the CPU.

In contrast, the HDMC expands
the size of the cache RAM as main
memory is added. This ensures that
system cache performance is main-
tained. Fatal system errors do not
occur since hardware failures on a
memory board have no direct im-
pact on the CPU.

Designed to minimize system
overhead, the memory board uses
address and data latches during
write operations to free the pro-
cessor. The remainder of the write
operation is handled onboard,
enabling the processor to supervise
other system tasks. Furthermore, no
wait states are imposed on the pro-
cessor for precharging the dynamic
RAMs between write operations.
This task is also handled onboard as
part of the write cycle.

Data transfers are further reduced
for Multibus systems if designers
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take advantage of the board’s dual-
ported architecture. An onboard
bus (plus bus) can be used to sup-
port separate processors on each
board. Use of the Multibus could
then be limited to interprocessor
communications. Bus arbitration
logic is included to handle com-
peting requests from either bus on a
first-come, first-served basis. Re-
quests occurring while the internal
bus is active must wait. As a result,
redundant multiprocessor architec-
tures can be realized without resort-
ing to custom hardware.

If applications only require a
single bus, the bus arbitration logic
can be defeated and data transfers
accelerated even further. Read ac-
cess times are reduced from 70 to
20 ns through the elimination of
arbitration delays.

The modular cache does not re-
quire software drivers to maintain
it. In fact, cache operations are
transparent to the rest of the system.
The CPU merely issues read/write
commands. During write opera-
tions, data are written directly to
main memory and the cache simul-
taneously. Onboard hardware logic
arbitrates between accesses to main
memory and the cache during read
operations.

Implementing a write-through
algorithm eliminates software over-
head because it does not require the
cache to be cleared each time a miss
occurs. The clearing algorithms
typically cause considerable system
overhead in RAM-intensive applica-
tions implemented on multiple port
systems, according to the company.
Assuming that the most recently
written data are the most accessed
simplifies cache updates so that they
merely write over old data as misses

occur. Seldom accessed data still
reside in main memory. The cache is
kept current because the first read
request after a write operation

always guarantees a miss.
Complementing the write-through
algorithm is a cache tag scheme
similar to the scheme found on
systems from Texas Instruments
(Dallas, Tex) and Charles River Data
Systems (Natick, Mass). Main
memory is now organized into 128
pages, each the same size as the
cache memory. The upper address
bits (A12 to A20) uniquely identify
each page. The lower address bits
(A0 to AI10) describe locations
within each 2K x 16-bit boundary.
When a 22-bit address is passed dur-
ing a read operation, the upper
address bits are sent to a tag com-
parator, while the lower address bits
are used to determine the location in
cache memory. While data are being
read out on the data bus, the upper
address bits are compared with the
upper address bits stored in the
cache address tag RAM. The ad-
dresses in the tag RAM are stored
during the write operation that
places data in the main memory. If
the two addresses match, a cache hit
occurs and the cycle ends after 70 ns.
A cache miss occurs when the ad-
dress stored in the cache tag RAM
does not match the upper address
bits passed during the read opera-
tion. Control logic then initiates a
data transfer from main memory.
Both the cache RAM and its tag RAM
are updated simultaneously by
writing over those locations where
the miss occurs. The total time re-
quired to handle a cache miss is
430 ns. Besides handling cache and
dynamic RAM, the control logic
(continued on page 58)



WHY MULTIWIRE.
IS SUPERIOR TO MULTILAYER FOR

"HIGH-DENSITY CIRCUIT BOARDS.

Multiwire permits greater com-
ponent densities with fewer signal
levels. Using polyimide-insulated wire
to form interconnections, Multiwire
boards accommodate component
densities of 2.0 IC’s per in? and
greater.

Multiwire delivers better elec-
trical performance. Our boards
outperform multilayer in all
applications requiring .
tight-tolerance
on impedance
controlled
transmission
lines.

Multiwire
shortens the design
cycle by weeks. We
can design your board
from as little input as a schematic or
net list, reducing your in-house
design time. And when you make
revisions, you'll get new boards back
in days instead of weeks.

Revising Multiwire designs
costs thousands less. Instead of
redrawing costly artmasters, we just
key the change into our computer.

Introducing our
Advanced Manufac-
turing Group. Multi-
wire technology
provides the
most advanced
circuit boards. But
sometimes even our
leading edge designs are not
enough for your requirements.
That’s why Multiwire has established
the Advanced Manufacturing
Group—a new facility with design
and manufacturing specialists dedi-
cated to solving the interconnection
problems for your next generation of
products. To learn more, just fill out
and return the coupon.

AA MULTIWIRE
W VDIVISION

—

Il-lupht ne

MULTIWIRE
10 Andrews Rd.,

Hicksville, NY 11801

[] Please send me your 8-page
brochure.

[[] Please send information on
using Multiwire in ECL
design.

e [] Please send more informa-
tion about the Advanced
Manufacturing Group.

[[] Please have a salesman call.
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KOLLMORGEN CORPORATION

ULTIWIRE
ADVANCEIL
sistered trademark of the Kol

See us at NCGA, Booth #2134

/ YORK-31 Sea Cliff Ave., Glen Cov
ND-41 Simon St., Nashua, NH 03060
“Multiw

ma Ave., Anaheim, California 92807 (7
NG GROUP-10 Andrews Rd., Hicksville, !
Corporation.

7
(516) 938-2000




MMOBILIZES
PARTICLES
PERMANENTLY

Vacuum-deposited Parylene coating ties down
microscopic particles permanently.

® Protect disk drives from lost data, head crashes

® Super thin (down to .004-mil) transparent coating
resists abrasion, moisture, chemicals, lubricants

e |deal for castings, actuator magnets, i
ferrites, PC boards, magnetic
shaft seals.

Nova Tran has the key to ultra-long

disk drive MTBF performance. Call for
details on economical application .
engineering and \
production services.

NOVA TRAN

CORPORATION.
100 Deposition Drive
Clear Lake, WI 54005
715/263-2333
TELEX 29-0220

REGIONAL COATING CENTER S—EAST & WEST COASTS
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Again this year, many
of FORTUNE'S 500 will hire
many of DEVRY’S §000.

It makes sense. From campuses throughout the U.S. and
Canada, DeVry graduates in Electronics and Business
oriented Computer Science measure up to their specs.
And the reasons why they do, make sense, too.

See how well our grads can meet your
needs—now and in the future. Call or
write for your Free booklet on Hiring
Technical Graduates.

DEVRY

INSTITUTE OF TECHNOLOGY

BELL & HOWELL EDUCATION GROUP
2201 W. Howard St., Evanston, IL 60202

Write or Call

(800) 225-8000

for your Free Booklet on
Hiring Technical Graduates.
Ask for Mike Bouman.
In lllinois, call (312) 328-8100.
In Canada, call (416) 741-9220.
Ask for Dex Walker.

© 1983 BELL & HOWELL EDUCATION GROUP
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Onboard cache memory

(continued from page 56)

generates support timing for the
dynamic RAMs and also generates the
acknowledge to the requesting bus.

The memory board ensures high
data reliability by featuring a hard-
ware error detection and correction
unit. This unit generates 6 syndrome
bits for each 16-bit data word
written into main memory (dynamic
RAMs are 22 bits wide). During read
operations, the error correction
code (ECC) logic corrects single-bit
errors and flags double-bit errors as
the syndrome bits are decoded.
Initialization logic fills the dynamic
RAMs with valid ECC information
before the first read access on
power-up, and inhibits access until
the operation is finished. Initial-
ization allows the board to be used
without modifying system software
and gives the system the benefit of
power monitoring.

Since the cache handles most read
operations, dynamic RAM refresh
can occur simultaneously with them.
The refresh operations are post-
poned if a read access to dynamic
RAM is needed. However, processor
wait states are imposed if a read ac-
cess occurs while a refresh operation
is in progress.

The dynamic RAM arrays are ex-
pandable to 2M bytes when 256K-bit
RAM chips are available. Addressing
and control logic were designed with
this expansion in mind by providing
a 22-bit address space. Information
on the HDMC’s price and availability
is obtainable upon request. Systems
Group, a div of Measurement Sys-
tems and Controls, 1601 Orange-
wood Ave, Orange, CA 92668.
Circle 243
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July Preview—
Watch for a major
staff-written review
on workstations for
computer aided
engineering.




HP’s 5180A...the Waveform Recorder for bench and ATE.

From now on, your waveforms
have few secrets.

Now, those difficult time, amplitude, and
frequency measurements of repetitive and
transient signals needn’t be a problem.
Because HP’s 5180A Waveform Recorder
lets very few signals escape detection.
And it reveals your captured waveform'’s
important characteristics. The reason? It
combines the features you need for reli-
able signal capture, accurate digitizing,
and fast processing.

For example, flexible digital triggering
snares those hard-to-capture random tran-
sients. You get the entire signal, single
shot, from the 5180A’s 10 bit resolution,
20 MHz ADC. And a 16k-word memory
gives you lots of storage for complex
events. The 5180A also delivers excep-
tional dynamic performance, which
means accurate results. That’s important
in tasks such as frequency domain analy-

sis where your results must be reformatted.

And DMA (Direct Memory Access)
means fast data transfer to a computer
for rapid signal processing.

Your solution for benchtop
or system use.
As an integral part of your custom auto-
matic test system, the HP 51804, is the
first in a new generation of universal
waveform recorders. All front-panel con-
trols are accessible via HP-IB. Mea-
surements stored in memory can be read
out in either ASCII or binary format, or
transferred at up to 1 Mword/sec via
DMA. Combined with an HP Series 200
desktop computer, the HP 5180A forms
the core of a very powerful and versatile
waveform capture and analysis system,

In benchtop applications, simply attach
an HP 1332A display and you have a
powerful, stand-alone test instru-
ment. For truly impressive hardcopy
output, connect a digital plotter such as
the HP 7470A directly to the built-in
HP-IB port for fully annotated plots.

In either environment, the 5180A can
do the job of several instruments, saving

You can use the 5180A’s bi-level trigger
to capture DC-erased drop-outs. And an
external timebase input allows compres-
sion of data to capture long events or
equivalent time sampling of repetitive
signals up to 70 MHz. In the video world,
post trigger delay lets you capture a
specific line in a frame. And 40 MHz
bandwidth means there’s no phase distor-
tion. For VCO testing, the 5180A pro-
vides a dual timebase for measuring both
settling time and post t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>