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Turn Your Standard Personal Computer
Into The Ultimate Engineering Workstation.

In December of 1983, Case Technology in-
troduced the CT1000 System, a set of profes-
sional electronic design programs for the IBM PC.
Now, over 300 customers have discovered that the
CT1000 has more capability in its front-end design

capture than any other competitively-priced system.

The CT1000 offers its users all of the general
graphics operations such as zoom, pan, rotate, set
and copy, associated with sophisticated design sys-
tems. However, the capabilities don’t end there.

Consider these advanced features:

Intelligent Rubberbanding
Closest Point Line Drawing
Automatic Text Placement
Automatic Location Labeling
Smart Signal Naming
Interactive Component Dragging
Configurable Menus
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B Complete “SCALD” Design Concepts

B [ower Memory Utilization

® Simple ASCII File Interface

And there’s much more. Powerful timing veri-
fication and logic simulation tools are also available,
which, in combination with the CT1000’s design
capture capabilities, offer the user the most
cost-effective solution in computer-aided electronic
design.

If you haven’t discovered the CT1000 system,
call or write today for more information. Contact:
Case Technology Inc., 633 Menlo Avenue, Menlo
Park, California 94025. Tel: (415) 322-4057.

For front-end engineering solutions, see Case
Technology first . .. and save both time and money.

CASE
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THE PERIPHERAL DESERT

Many tri and tri again — but never make it.

Model 9400 GCR tape system—the latest in a long and honored line of
Kennedy products. Products that have always been first in innovation,
design, and performance. Model 9400 carries on this tradition of ‘first
across the line’. For complete details on the industry’s premier
tri-density, hi-performance tape system, write or call today.

KENNEDY

An Allegheny International Company
1600 Shamrock Ave., Monrovia, CA 91016

(818) 357-8831 « ITT TELEX 472-0116 KENNEDY
TWX 310-472-0116 KENNEDY

=




GOMPUTER DESIGN

This month’s cover was designed
and created by Tom McCullough
at Coddbarrett Associates, Inc. It
was executed using a DICOMED
D-38 design station and a D-48
high resolution film recorder.
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Workstations are adopting artificial intelligence techniques to improve
software development as well as component and system design. For
example, symbolic processing software, Lisp environments, and data
flow architectures are making their mark. Designers of computer-based
systems need to know what these new workstations can do for them.
They also need to know how to choose between the new offerings as
costs decline and workstations become generally available.

Revolution brewing in workstation technology
New machines sport symbolic processing environments to speed the
design process and accommodate the realities of design work.

Data flow concepts speed simulation in CAE systems

By exploiting the similarities between a fifth-generation, data-driven
system and the so-called discrete-event simulation algorithm, a
hardware accelerator can boost simulation speed 100 times.

Symbolic processor aids design of complex chips

A workstation offering object oriented programming is used to develop
a mouse chip that is testable, reproducible, and fully functional at

first silicon.

Lisp workstation brings AI power to a user’s desk

Built around a full 32-bit NuBus using high density surface mount
technology, this system provides an exploratory programming
environment in a small ergonomic package.
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SYSTEM TECHNOLOGY

Memory systems:
Shrinkage continues unabated—Winchesters settle in at 3% in.

Test & development:
Debugging tools transform CAE environments

Computers:
Integration fuels personal computer hardware advances

Control & automation:
Machine vision technology is coming of age—but it’s not here yet

Integrated circuits:

Gallium arsenide technology on the move

Packaging & power:

Surface-mount technology paves the way for smaller boards
Integrated circuits:

Variety, density, and high performance mark ISSCC chip designs

Computers:
Mini/Micro West stands alone
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Microprocessor programming made simple.

“Keep it simple” was the principle
of the 14th Century English philos-
opher William of Occam and it has
even more validity today. Faced with
the problems of sophisticated
computer systems, designers have
found that ever more complex pro-
gramming languages are further
complicating their tasks. Until now.

Occam. Created for system
design and implementation.
When we started designing our
new VLSI family of 10-MIP trans-
puters, we built on William's simple
philosophy. To take advantage of
the possibilities opened up by the
transputer, we needed to create a
language capable of properly ad-
dressing parallelism and multi-
processor systems.

With the ability to describe con-
currency (whether timeshared or
real) and to handle message-
passing at the lowest level of the
language, all aspects of a system
can be described, designed and
implemented in occam. From in-
terrupt handling through signal
processing to screen editors to
artificial intelligence. And on.

But occam is not limited to our

transputer family. It provides an
efficient, responsive implementa-
tion language for systems built
on today’'s microprocessors. It also
opens up future possibilities with
its performance -enhancing
multiprocessor capabilities. And
INMOS now offers a product to let
you exploit occam’s total capability
in your system.

Simplify your job with the
Occam Programming System.
The Occam Programming System
(OPS) gives you the tools for com-
plete VAX / VMS software develop-
ment. This package includes an
integrated editor / checker, an
optimizing VAX compiler and full
documentation. This gives you a
supportive environment for the
development of occam programs
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for execution on the VAX. Cross-
compilers for 68000 and 8086-based
systems will also be available.

What's more, the occam programs
developed and proven on the OPS
will give you a head start for work
with the INMOS transputer. Exten-
sions to the OPS will be available
which will allow occam programs
to run on the transputer.

And if you have a requirement
to program the transputer in other
popular high-level languages, other
extensions will include compilers
for C, Fortran, and Pascal.

Get started today.
Contact us for our information
pack on occam, the Occam Program-
ming System and the transputer.
You'll be surprised how simple
your life can be.

For quick response, call us at
(303) 630-4000 or write:
Occam, PO. Box 16000,
) Colorado Springs, CO 80935.

b4
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Inmos.@and occam are trademarks of the
Inmos Group of Companies
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UP FRONT

Hitachi’s 32-bit micro scares Motorola investors

Hitachi, Ltd leaked news of its plans to build a 68000-compatible
32-bit microcomputer at a recent Tokyo technical conference.
Although the chip will not be available until 1987, Hitachi’s
apparent aim to dominate the high end of the microprocessor
market sent tremors through the semiconductor industry. Hitachi’s
Micro 32 now has 300,000 transistors, but the final 1.3-micron
technology CMOS chip will contain 420,000 transistors, according
to microprocessor marketing manager Sarv Thakur. Tests
conducted at Hitachi’s Central Research Labs confirm the 32-bit
chip will operate at 5 million instructions per second, with a
20-MHz internal clock (40-MHz external clock), according to
Thakur. The chip will control a 32-bit bus and will perform full
multiply and divide operations on 32-bit data. It includes a
pipelined architecture and a high speed cache memory to aid
interfacing with 1/0O processors and other fast peripherals.
Eventual packaging is likely to be a leadless chip carrier or a
pin-grid array system. As significant as the chip’s high
performance will be its full upward compatibility with the
Motorola 68000. The chip may become 68020-compatible. ‘“We are
negotiating with Motorola to license the 68020,”” says Thakur.
However, he is quick to add, ‘“We are talking about a 1987 part.
The 68020 really doesn’t compete directly with the Micro 32. The
68020 is a step beyond the 68000, but the Micro 32 is several steps
beyond.”” On the day of Hitachi’s announcement, Motorola’s
stock was the most active issue on the New York stock exchange,
falling $1.625. While some of the trading was attributed to Merrill
Lynch’s reduced earnings estimates for Motorola the same day,
many analysts said the Hitachi news contributed heavily.—W.E.S.

Realtime operating system runs Unix software

Despite its many benefits as a programming environment, Unix is
inherently unsuited for realtime applications. Industrial
Programming, Inc of Jericho, NY, promises a solution for
software developers who want to develop realtime applications in
such fields as machine and process control, signal processing, and
image enhancement, yet work within the Unix environment. By the
second or third quarter of 1985, Industrial Programming’s
MTOS-UX operating system will run on the 68000 and the 68010,
providing rapid response to external interrupts. Otherwise, it looks
like Unix System V to the application software. A 68020 version is
in the planning stage.—H.H.

IBM-to-VAX links proliferate

IBM products are moving into former Digital Equipment Corp
strongholds. At the recent Dexpo West in Anaheim, Calif, a
number of companies introduced IBM PC-to-VAX file transfer
packages. Among those making it possible to use PCs in the VAX
environment were Ross Systems (Palo Alto, Calif), Marc Software
International (Palo Alto, Calif), Data Processing Design (Anaheim,
Calif), and National Information Systems (Cupertino, Calif).
Xyplex of Concord, Mass unveiled a controller that links IBM

(continued on page 6)
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(continued from page 5)

PCs to VAX/VMS systems over Xyplex’s proprietary local area
network. ‘‘DEC blew it so badly in the personal computer area
that hooking up PCs to VAXes has become a major part of the
DEC market,”” one exhibitor who wanted to remain anonymous
remarked. Meanwhile, IBM’s Engineering and Scientific Support
Center in Atlanta, Ga demonstrated links between DEC products
and IBM’s new 4361 supermini, a VAX competitor. Attempting to
make inroads into the VAX market, IBM showed a unit to give its
4361 DEC Unibus compatibility, plus a software package from
Flexcomm (Seattle, Wash) to transfer files between the 4361 and
the VAX. According to Dick Evans, manager of the Atlanta
facility, IBM is telling DEC users, ‘‘Keep your [DEC] products,
but take a look at ours. Now we can communicate.”’—R.G.

Digital Research may unveil multitasking for 68000

Combined with Digital Research’s Macintosh-like Graphics
Environment Manager shown at Comdex in November, the
Concurrent DOS multitasking operating system appears ideal for
system integrators targeting end users with MS-DOS compatible
computers. The Concurrent/GEM combination offers MS-DOS
compatibility within the 8086 family, a full complement of proven
language compilers, and the chance to develop transportable
vertical applications. The only missing link at this point is a
Concurrent DOS for processors outside the 8088/8086 family.
Developers may not have long to wait. Among those seen visiting
the Digital Research suite at Comdex was Sam Tramiel, president
of Atari Corp of Sunnyvale, Calif. Tramiel has already admitted
that Atari’s new home computers, expected to battle IBM, Apple,
and Commodore for the low end consumer market, will feature
the GEM interface. It is believed Atari’s new 16-bit machines will
use the 68000 microprocessor and cost around $500. If GEM is
indeed running on the 68000, Digital Research of Pacific Grove,
Calif will probably announce GEM and Concurrent for the 68000
and possibly the 80286 in the next few months.—W.E.S.

Manufacturers back proposal for design data standardization

The Electronic Design Interchange Format, an attempt to
standardize the formatting of design data used in computer aided
design/computer aided engineering enters the public arena this
month with release of the first EDIF specifications. EDIF revision
1.0 proposes a design interchange format for gate array and
semicustom ICs. Eventually, EDIF will provide a standard
interface for the transfer of design data between silicon foundries,
CAD/CAE equipment, and automatic test systems. With active
support from Daisy, Mentor Graphics, Tektronix, Motorola,
National Semiconductor, and Texas Instruments, EDIF should be
off to a good start.—R.G.

STC learns perils of surviving in IBM’s shadow

The Chapter 11 filing by Storage Technology Corp (Louisville,
Colo) and its ensuing financial reorganization demonstrate not
only the internal auditing troubles that can bring a high-tech
company to its knees, but the danger of following too closely in
IBM’s footsteps as well. STC manufactures copycat peripherals
(continued on page 8)
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For nearly two decades, Dataram has been leading the way
in memory technology, supplying more memory than any
other company to leading minicomputer manufacturers, end
users, systems houses, OEMs and others throughout the world.

Experience that translatesinto superior design and reliable per-
formance for you today. That means more for you — more ca-
pacity, more capability, more reliability, and more performance
with more savings..so you can get more from your minicomputer.

Want to learn more? Contact Dataram at (609) 799-0071 today.

® VAX-11/780 Series ® VAX-11/750,
11/730, and 11/725

Compatible :
Compatible

® 4.0 MB with ECC on : :
a Single Hex Board ® 1.0 MB with ECC on
/ Single Hex Board

® System Expansion : 2 ;
/ @ Maximum System
/ Expansion to 8.0MB

to 32 MB in a ,

Single Cabinet . AG ) y on VAX-11/750

e On-Board Memory
Select and

® Spare DRAM on Power-On Status
Board Indicators

® Socketed DRAMs

DATARAM

Dataram Corporation O Princeton Road O Cranbury, New Jersey 08512 O (609) 799-0071 O TWX: 510-685-2542

VAX is a trademark of Digital Equipment Corporation.
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for IBM mainframes. Its problems began with production of the
2.5-Gbyte 8380 disk drive, the highest-capacity drive STC sells.
‘““We didn’t have the thin-film head technology in place until late
1983,” explains corporate communications vice president Gordon
Swartzfager. But, IBM already had a stranglehold on customer
orders for 8380s by the time STC made it to market. Then, in
September, IBM cut prices 10 percent. In its rush to get orders,
Storage Technology discounted heavily; when sales figures for the
quarter ending September 30 were tallied, STC faced a $60
million loss. The situation holds its share of irony. STC recently
received a $10 million order from IBM itself. IBM has been
having trouble stocking parts for one of its small tape drive
controllers, which STC also sells. So IBM is ordering the tape
drive systems from STC until it can catch up with the demand.
According to one industry consultant, STC shipped half the
11,500 tape drives sold last year—several times as many as
IBM.—W.E.S.

Floppy disk drive makers are flipping

Hard times have hit floppy disk drive makers, and it’s not just the
trend toward hard disks. Slowed personal computer sales and
increased competition have manufacturers spinning their wheels.
Among those hurt, Seagate Technology (Scotts Valley, Calif)
reported sales for the quarter ending Sept 30, 1984 were roughly
half those of the previous quarter. Miniscribe Corp (Longmont,
Colo) reported a third-quarter loss of $2.5 million after netting
$1.4 million a year earlier. The bad news doesn’t stop there. Other
manufacturers of drives or media with sliding third-quarter sales
and earnings include Tandon (Chatsworth, Calif), Verbatim
(Sunnyvale, Calif), and Dysan (Santa Clara, Calif). The storage
company with the most exciting revenue increases (338 percent
increase from third-quarter 1983 to third-quarter 1984) doesn’t
even sell conventional media. That’s Iomega Corp (Ogden, Utah),
makers of the Bernoulli Box. Of course, there’s good news for
purchasers of disk drives—the predicted disk drive shakeout should
pull prices down faster than a disk head crash.—W.E.S.

Transputer nears readiness

Inmos Corp, which announced its Occam parallel programming
language about two years ago and promised a silicon transputer by
the fourth quarter of 1984, is on schedule. Inmos has the T424
processor in silicon and is working on final masking. First samples
of the chip will be released on a Eurocard evaluation board
around the middle of the year. Individual chips should follow in
the second half. Meanwhile, true believers can begin developing
software for the device on a VAX using the Inmos Occam
Programming System for the VAX/VMS.—W.E.S.
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INTELLIGENT LIFE

Discover the intelligent alternative to high-priced microprocessor
development systems with ZAX professional development equipment.

ZAX development systems feature powerful in-circuit emulators that
are both microprocessor inclusive and PC compatible. The result:
Flexible systems that can manage your most far-reaching design
projects, while still keeping your budget firmly on the ground.

To find out more about the intelligent development systems from
ZAX, call 800-421-0982 * 714-474-1170 today.

ZAX CORPORATION
Your Leader in Microprocessor Development Systems.

Z/\X

2 2572 White Road. Itvine. California 92714 CIRCLE 5
Zax COrpOratlon (714) 474-1170'® 800-4.21-0982 ® TLX 183829




WHEN IT COMES

TO WINCHESTERS
WE RUN CIRCLES ARO
THE COMPETITION.

Tandon’s
. made so many
Q _ improvements
S in Winchesters
that the rest of

the drive industry is dizzy just trying to keep up.

We build a wide range of drives. Open-loop
and high performance closed-loop models. In
both full and half-height versions ranging from
12.8 to 36.2MB unformatted capacities.

All are available in high quantities now,
because Tandon’s been ramping up capacities at a
pace like never before. And we've kept up the pace
of improving Winchester performance as well, so
the most advanced technology is ready when
you need it.

As far as our current line is concerned, the
low-cost TM500 line has become the most reliable
full-height 12.8 and 191MB drives you can get. The

UND

new TM252 half-height 12.8VB surpasses the indus-
try’s most critical specifications. And our TM703
has been increased to 36.2MB to make it the ideal
high capacity drive for desktop business systems.

Another part of our success revolves around
our highly automated plated media plant in
Northern California. Its buttoned-down efficiency
and technological sophistication guarantee higher
quality and higher volume production than ever.

What's more, our proprietary plated media is
used in all our Winchesters, no matter what the
capacity. It's more durable, more reliable. And it
has six times more storage capacity than oxide
media. At less than half the cost.

In fact, it’s so good, other drive manufac-
turers are buying their plated media from us.

So all around, Tandon Winchesters have
more capacity in less space at less cost.

And that's a pretty good circle to run around in.

Tandon

THE DRIVING FORCE BEHIND THE SMALL COMPUTER INDUSTRY.

Tandon Corporation, 20320 Prairie, Chatsworth, CA 91311. (818) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices: Boston (603) 888-8612 ¢
New York (201)851-2322  Atlanta (404) 934-0620 « Chicago (312) 530-7401  Dallas (214) 423-6260 e Irvine (714) 669-9622 « Santa Clara (408) 727-4545 « Kelsterback/
Frankfurt, West Germany 6107-2091, Telex: 411547 ¢ Reading/London, England (0734) 664-676, Telex: 848411. Distributors: Hall-Mark, Kierulff, Schweber.
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EDITORIAL

THE VAR AND OTHER GOBBLEDYGOOK

More than any other industry, it seems, the computer busi-
ness is afflicted by too many acronyms and abbreviations.
Originally intended to simplify and speed communication,
all this jargon more often causes confusion and impedes
the flow of information. Though some trade publications
could have helped to reinforce a standardized terminology,
they have merely added to the confusion by proliferating
ambiguous acronyms. As an editor this saddens me; as
an engineer it really annoys me.

The confusion has escalated to the point where, even
within the computer industry, some abbreviations have at
least two entirely different meanings. Consider, for exam-
ple, PCB, uC, VAR, and PC.

Depending on which story you read in which publica-
tion, PCBs might be printed circuit boards or polychlori-
nated biphenyls. This gets even more confusing when the
polychlorinated biphenyl is a solvent for cleaning a printed
circuit board—in other words, you have a PCB degreasing
a PCB. As a journalist, I can understand the pressure on
headline writers to abbreviate. But the acronym PCB in
computer publication headlines is about as confusing and
frustrating as the use of ‘‘Giants’’ in a sports headline
(when the story could be about the San Francisco base-
ball Giants or the New York football Giants).

While the acronym PCB may have originated with over-
zealous headline writers, I believe the magazines that pro-
moted the new uC and VAR acronyms did so deliberately.
Those magazines compete with Computer Design to some
extent; therefore, our editors and readers must grapple
with the confusion other magazines helped to create.

The first heavy use of uC to mean microcomputer oc-
curred in a magazine that somewhat immodestly describes
itself as “‘everything designers need’’ (a slogan that helps
us forget its initials originally stood for Electrical Design
News). To put itself on the map as a microprocessor and
microcomputer journal, it adopted such eye-catching
abbreviations as P and xC. The main problem with that,
of course, is that uC and uP were already standard abbre-
viations (with C meaning microcoulomb). Fortunately,
most other design magazines either refused to use the uC
and uP acronyms, or have reversed their earlier decisions
to use them.

Now let’s look at the VAR. When I first studied elec-
trical engineering, a VAR was a clearly defined electrical
unit. The initials stood for volt ampere reactive. Today,

however, the initials have a
vastly different meaning within
the computer industry. Depend-
ing on who uses the term, a
VAR can be a value added re-
seller, value added remarketer,
or value added retailer.
According to another compet-
ing magazine that calls itself ‘‘the
trade journal of the value added
marketplace,”” VARs are system
houses, consultants, computer
distributors/dealers, and third-
party system integrators. Recently, VARs have become
increasingly attractive to companies selling hardware and
software because VARs buy products for resale into vertical
end-user markets. Note, however, that a VAR is not a
clearly defined occupation (such as engineering manage-
ment) but a rather amorphously defined group of organiza-
tions. Note, also, that most of those types of organizations
employ engineers (such as readers of Computer Design) and
that the engineers are responsible for any real value added
to systems built by those organizations. Why then does the
““trade journal of the value added marketplace’’ define the
concept so vaguely? My theory is that its editors are forced
to do so because the readership of the magazine itself is
vaguely defined. The lack of clarity allows them to avoid
explaining who adds value and who merely adds cost.
Before closing, I would like to nominate PC as the most
confusing abbreviation of all time. In a computer pub-
lication, PC could stand for printed circuit, personal com-
puter, professional computer, programmable controller,
program counter, or professional communication. For the
creation of that particular monster, we must all accept part
of the responsibility. Even at Computer Design, 1 must
confess, we have sometimes used it without defining it.

ol Lot/

Michael S. Elphick
Editor in Chief
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256K DRAMS IN CHMOS.
THERE HAVE BEEN OTHER
INNOVATIONS AS IMPORTANT.




But not lately. Intel’s
256K DRAM in CHMOS
will set new industry
standards. Redefine
high performance. And
change the direction of
VLSI technology.

Our revolutionary new
chip provides four times
the storage capacity, a
high data bandwidth

mode and a drastically
lower power consump-
tion than NMOS DRAMs.

methods of data access.
Both Ripplemode™ and
Static column mode

It combines the best
benefits of CMOS static
RAMs, low powerand
high bandwidth,with
the traditional high
density and cost effec-
tiveness of DRAMs.

provide the ability to
randomly read or write
any series of bits
within a single

row at a minimum
cycle time of 65ns.
— This incredible

&

S1C256H

Effective Update Bandwidth (MHz)
“

Making the 256K speed makesthe
CHMOS DRAM the CHMOS DRAM
perfect building block ¢ , ¥ family the ideal
to a smaller, faster, , solution for

low-power portable __ graphics, array
The bigh-performance advantage. p 1-()(:658( )rs (’.l I] (i

system with the same e se e
other high speed

o > Intels CHMOS DRAMs outperform
1] lgl] I)erf()rl]] le‘lce NMOS better than two to one.

as a desktop. digital signal processing
applications.

For the first time, you
can design your truly In addition, their resist-
ance to soft errors pro-

portable system to run
the most powerful spread-  vides the extremely high
reliability critical to

sheet software on the
medical instrumentation,

market. Without costly
CMOS SRAMs. Evenwork-  financial transaction sys-
— tems and other fail-

station processing 6
is possible in a _ safe applications.
portable. o Low power.

High density.
Unbeatable per-
— formance. Avail-
able now for your
system design.

Call Intel today,
sese tOll-free at (800)
""k?%’i;&ﬁ"é:(,‘é;Jliiii 538-18706. In
o 5% f et NS California, (800)
672-1833.

Because there have
been innovations as
important. But none as

important to you.

In

High speed. High
bandwidth. One-
twentieth the standby
power requirement
of NMOS DRAMs.
Intel offers an entire
family of 256K
and 64K DRAMs in
CHMOS. The break-
through combination of
our own high perform-
ance technology, HMOS,
with the low power
advantages of CMOS.

On the performance
side, high data bandwidth
is the result of two new

© 1984 Intel Corporation

Data Retention Curvent (mA)
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Editorial/Executive Offices:
The PennWell Building,
Littleton, MA 01460, Tel: (617) 486-9501

Editor in Chief, Michael S. Elphick

Teamwork is making a comeback in America.

Cooperation on the production line helped
America win World War |l. We're in another kind of
battle today —a fight for economic survival in an
increasingly competitive world market. Coopera-
tion in the workplace is helping us meet this
challenge too.

In plants and offices throughout the country,
management is asking employees for their ideas
on how to increase productivity and improve the
work environment. And workers and their unions
are responding with a wealth of practical sugges-
tions and a renewed spirit of cooperation.

For information about how others are working
better by working together, contact:

Cooperative Labor-Management Programs
U.S. Department of Labor

Washington, D.C. 20216

202—523-6098

Printed by this publication as a public service
Photograph: Lange Collection, Oakland Museum

U.S. Department of Labor (é))
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Introducing CalComp’s new electrostatic plotters.

CalComp 5700 Series electrostatic
plotters deliver dry hardcopy faster
and more economically than any other
electrostatic. Running at the indus-
try’s highest paper throughput speeds
—up to 2.0 inches per second—they
turn out more plots per day, more plots
per dollar.

As you'd expect from CalComp,
you get the best price/performance
possible. For less than you'd expect,
you get plots with 400 or 200-dpi
resolution. And when it comes to accu-
racy, the 5700 Series can’t be beat.
With 0.1% vertical and horizontal
accuracy, you can count on your draw-
ings to be exactly right. Overlay

registration is excellent.

Another advantage of the 5700
Series is the unique CalComp
Enviroclean™ toning system. It auto-
matically recycles toner to keep plots
and the environment clean. You save

CIRCLE 9

on supplies since there’s no waste.

With CalComp 5700 Series electro-
static plotters, there’s no need to
compromise productivity, image qual-
ity, or your budget. And a choice of
four models assures a precise match
with your needs.

Discover how CalComp’s electrostatic
plotters can do more work and cost
you less. Call toll-free today,
1-800-CALCOMP, ext. 156, or write
CalComp, 2411 W. La Palma Ave.,
PO. Box 3250, Anaheim, CA 92803.

5E CALCOMP

sssissa A Sanders Company
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many advantages,
justify the cost.”

With Texas Instruments, you can.

At a very early stage, you'll know what
your standard-cell ICs from TI will
cost. And you can depend on that
estimate because TI commits to it.

TI’s Standard-cell Design System is
TTL based. That means we can
quickly, easily, and accurately translate
your TTL logic requirements into
equivalent standard-cell functions to
arrive at reliable cost figures.

In so doing, we will determine the
chip size and the number of I/Os—
major factors affecting costs. We will
evaluate the advantages of various
partitioning schemes and take into
consideration packaging options.

TI will detail nonrecurring engineer-
ing costs—what it will take to get you
prototypes—as well as recurring, or
production, costs. We will tell you
where these costs will occur and why
they will occur. We will also suggest
ways to keep them to a minimum. The
result: No surprises along the line.

And in assessing the feasibility of
TI’s 3-pum CMOS standard-cell tech-
nology for your logic, we may recom-
mend TI's comprehensive gate-array
family as the most economical alterna-
tive for you.

Count on

significant system savings

Major improvements in system perfor-
mance, reliability, and power consump-
tion alone often justify the cost of
standard-cell ICs.

In addition, there are more tangible
system savings you can count on. One
standard-cell IC can replace hundreds
of individually packaged chips. Your
system parts count is dramatically
reduced. Printed-wiring boards can be
fewer and smaller. Inventory and assem-
bly costs are cut.

TTL design rules save time
Familiar TTL design techniques are
used in the design of your TI standard-
cell ICs. Actually, the process is very
similar to breadboarding with standard
TTL logic packages. Which means you

27-4981
©1984 TI

don’t have to invest time and effort in
learning new rules.

TT’s standard-cell library contains all
the popular SN54/74 functions you've
worked with over the years. Plus RAM,
ROM, PLA, ALU, and linear func-
tions. As well as design-for-test cells
that ensure thorough design testability.

You can draw your schematic or
generate it via an engineering work
station. TI's standard-cell library is
supported on such third-party work
stations as Mentor, Daisy, and Valid
and on several PC systems. TI will
provide the translation software for
automatic generation of the TI design-
description language.

TI Regional Technology Centers

can add to your savings

You can hold costs down by performing
much of the initial design work
yourself. For example: Schematic cap-
ture, simulation, testability analysis,
test-pattern generation, and the test-
pattern grading required to finalize your
standard-cell design. You can also per-

form the chip layout, or leave that to us.

You'll find these steps progressively
easier as you execute subsequent stan-

Breadboard on a chip: All the logic
packages you might ordinarily put on
a printed-wiring board could be
functionally contained in a single
standard-cell IC to achieve dramatic
system cost savings.

CIRCLE 37

dard-cell designs, but the first time you
will probably need assistance.

That’s where TI's convenient Re-
gional Technology Centers come in.
Strategically located throughout the
country, they are staffed with standard-
cell specialists who will provide what-
ever advice and counsel you need. Each
Center has engineering work stations
for your use plus the software tools and
the computers necessary to complete
your logic design. In short, the Centers
are a reliable time- and money-saving
design resource.

Our results pay off

A number of simulation and testability
steps are built into TI's standard-cell
design flow. These checks and double-
checks are vital to fulfilling our
commitment to deliver prototypes that
perform to your specifications. They
help us achieve our goal of first-pass
success, so you are spared any second-
pass expenses.

Typically within 8 to 12 weeks after
the initial design, you will receive
prototypes for your in-system evalua-
tion. You give us your okay; we produce
and deliver in quantity.

Call 1-800-232-3200, Ext. 120

To find out more about the perfor-
mance improvements and the economies
that justify TI’s standard-cell ICs, get

our brochure, pocket selection guide,
sample data sheets, and a more detailed
description of the design process. Call
the telephone number given above or
circle the Reader Service Card number.
Or write Texas Instruments Incorporated,

Dept. SRS2330S, P.O. Box 809066,

Dallas, Texas 75380-9066.
j
TEXAS ‘b
INSTRUMENTS

Creating useful products
and services for you.



%.,.-Fn«.vd' -\ I‘.J’f
o Ny
B yx.v.,fvvuyw BN
S Mt AR

.“defwﬂg'- 3%
S A %ﬁwf M?
%ﬂﬁ .uffi:«




Challenge the mainframes.

VERSAmodules now run the MC68020
true 32-bit performance standard.

VERSAmodule microcomputer boards
have already proven themselves in
performance-demanding communica-
tion, industrial, laboratory and imag-
ing applications. You knew these
boards were powerful workhorses
before, but hold on to your bootstraps,
because Motorola’s VERSAmodule
line now ripples with even ’
higher performance
using the MC68020.
The VM04
VERSA-
module

proc-
essor board,

with the MC68020
on board, now provides the required
mainframe throughput for such
processor-intensive applications as
bit-mapped graphics manipulators,
scientific data acquisition systems and
artificial intelligence machines. Appli-
cations that, before this, required main-
frame machines.

Gaining speed, adding power,
lowering overhead.

The new VERSAmodule VM04
processor board can access more than
4 billion bytes of data and manipulate
or process 32 individual pieces of
information every 180 billionths of a
second (180 nanoseconds). Measured
in millions of instructions per second
(MIPS), the VM04 operates at a sus-
tained rate of 2 to 3 MIPS, with burst
rates exceeding eight MIPS, challeng-
ing the speed of some mainframe
computers.

16K bytes of instruction/data cache
on-board help reduce off-board
memory accesses to ensure top per-
formance. When off-board access
is needed, the VMO04 calls on the
interface capabilities of Motorola’s
MC68020-specific RAMbus™ to elimi-
nate most arbitration overhead and
speed memory transfers.

The VM04 monoboard is the first
MC68020 processor board to offer
paged memory management hard-
ware, plus an interface to support

the soon available MC68881 floating
point math co-processor.

These new modules add to a broad
offering of board-level products includ-
ing processor, memory, controller and
communication modules with complete
evaluation and development systems.

~~~~~

Broad VERSAmodule line.

Two new high density memory
boards have been added to the line
to complement the MC68020-based
monoboard.

The VM12 includes 1 or 4 Mbytes
of RAM and supports the full 32-bit
address width of the M68000 Family.

The VM13 dynamic RAM module
provides 1 or 4 Mbytes of ran-
dom access memory dual ported to
both RAMbus™ and VERSAbus.™
A perfect system mate for the VM04
32-bit monoboard, the VM13 has error
detection and diagnostic capability.

For system applications requiring
high-capacity rotating mass storage,

i To: Motorola Semiconductor Products, Inc., P.O. Box 20912, Phoenix, AZ 85036
i Please send me more information on the VERSAmodule system.

the VM22 disk controller supports
four SMD drives and four SA 400/800
floppy disk drives. Data transfer
speeds up to 3 Mbytes/sec are main-
tained by the direct memory access
feature of the disk controller.

A choice of real-time and
whose-time-has-come

operating systems.

The VERSAmodule Family is sup-
ported by both of Motorola’s M68000
operating systems: the VERSAdos ™
operating system for real-time applica-
tions, and the SYSTEM V/68™ operat-
ing system where a UNIX" operating
system environment is desired.

Full operating system support,
including VERSAdos real-time device
drivers, is available today for MC68000-
and MC68010-based VERSAmodule
monoboards. Porting is under way
to assure their early availability on
the VM04 monoboard.

Continued Motorola support.

Add to all this Motorola’s expertise,
proven products, training and service
support and you can understand why
VERSAmodules continue to be your
best high-performance choice for
board-level applications.

For more detailed information on
VERSAmodule system components,

mail in the coupon

or call your locelljl W€’1"€
Motorola semicon- i prin
ductor sales office, N OLH
authorized systems €SI N-n
distributor or sys-

tems representative. cdaln.
@ MOTOROLA

VERSAmodule, VERSAbus, VERSAdos, SYSTEM
V/68 and RAMbus are trademarks of Motorola Inc.
UNIX is a trademark of AT&T Bell Laboratories.

VERSAmodule [REaS
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LETTERS TO THE EDITOR

In search of essence

You are to be commended for your
Editorial in the Oct 15, 1984 issue (p 13).
This country surely needs quality circles
and problem-solving groups. However, are
you sure what you have written is, in fact,
the essence of the company you describe?
I don’t want to sound like sour grapes.

For years, I have been involved in the
purchase of electronic components. Very
seldom do I find a company person to be
helpful. National Semiconductor is no
exception, for I remember an incident
in particular.

I called National Semi at various loca-
tions on the West Coast for various
quantities of programmable logic array
chips manufactured there. After many
transfers 1 got to the correct person.
I was told that the chips were available,
but with a long delivery time. (The per-
son was indifferent.)

I checked with a local supplier who told
me that he had a sufficient stock of
Japanese PLA chips for my needs. They
were cheaper also. It’s been my experience
that National Semi is no different from

any other American corporation. The
Japanese are always there, ready to give
you what you need. It’s amazing.

John Haines
4004 Heathfield Rd
Rockville, MD 20853

As I pointed out in my editorial, the
statements attributed to National’s presi-
dent, Charles E. Sporck, were from his
testimony to the Congressional Joint
Economic Committee. Moreover, having
visited the company’s Santa Clara plant
several times and having observed some
of the strategies he claims to use, I have
no reason to doubt his word. The ques-
tion seems to be, therefore, not whether
National uses these management strategies
but, whether the strategies are effective.

Also, I think Mr Haines is really asking
another important question not directly
related to the company’s management
style. I, too, have never really understood
why most American semiconductor com-
panies encourage their sales and applica-
tions people to concentrate their efforts
on large volume purchasers while divert-

adeDE!
why U{’G )

Why Spend
a Fortune for an
11/44 or VAX?

Get the performance benefits of an 11/73 by using Able’s Microverter Plus.
At the same time, you can hang on to your investment in UNIBUS*

peripherals! You benefit because

e With MICROVERTER PLUS, you can use 18-bit UNIBUS
DMA devices with up to 4 mb of Q-Bus memory

*  MICROVERTER PLUS is compatible with PDP-11/73,
LSI-11/23, and -11/23+ processors
® MICROVERTER PLUS is software transparent to RSTS/E,

RSX-11, UNIX;* and DSM*

®  MICROVERTER PLUS can help increase your communi-

cation capability

* All at a fraction of the cost of 2 new system

UPGRADE with a MICROVERTER PLUS from ABLE. Call us toll-free at
800/332-2253 (outside California), or 800/225-3332 (inside California)

ABLE COMPUTER, 3080 Airway Ave., Costa Mesa CA 92626
(714) 979-7030, TWX 910 595-1729, TELEX 668307

** UNIX is a trademark of AT&T.

*PDP, UNIBUS and DSM (DEC System M.U.M.P.S.) are trad
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ing other potential customers to distribu-
tors. This strategy does not allow for the
fact that design engineers initially buy
only small quantities of ICs for bread-
boarding and prototyping—even though
their designs may eventually result in huge
orders after the system goes into produc-
tion. So, with their existing strategy,
many semiconductor companies seem (o
be turning away future sales to maximize
current sales.

Another question Mr Haines might have
asked, but did not, is why so many semi-
conductor companies with progressive
management styles are having problems
with the U.S. government due to allegedly
inadequate testing of military-grade ICs.
At the very minimum, one would expect
that use of a quality circle would result in
improved product quality. If, however, the
major benefit of the new management
strategies is a unified sense of purpose and
direction throughout the company, man-
agement cannot duck responsibility for the
actions of individual employees.

So, as Mr Haines implies, either the
management strategies do not work,
or they work so well that employees
quickly sense when top management
places a greater emphasis on short-run
profitability than on customer service or

| product reliability.

Michael Elphick
Editor in Chief

Article corrections

In the article ‘‘Digital Signal Processing
Moves into High Gear’’ by Harvey Hin-
din, Computer Design, Oct 15, 1984,
p 61, the credit for some information
extracted from the Apr 19, 1984 issue of
““In-Stat Research Letter’’ was inadver-
tently omitted. In addition, in the illus-
tration on p 66, also from the ‘‘In-Stat
Research Letter,”” an error from the
original was repeated; ‘“MkHz’’ should,
of course, have been ‘““MHz.”’ Finally,
in that same illustration, ‘‘RAM multi-
ply speed’’ should have been ‘‘raw mul-
tiply speed.”’

Letters to the Editor
should be addressed to:

Editor in Chief
Computer Design
119 Russell St
Littleton, MA 01460
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ONE OF THE GREATEST
ARCHITECTURAL BREAKTHROUGHS
IN MEMORY.

At last, you can geta MOS ROM with on-board ~ That means more parts on your PC board. Or
latches. less real estate for your present system. Either

The 2665 AMROM™ from Signetics. way, you're going to cut Costs.

Now;, your 8-bit microcontrollers won't have But you won'’t be cutting performance ¢
to go out of their way to access the memory. ~ + 2665’s address time is less than 150 'HQ.Wh
Which will save them time. =~ 2 deselected, it gets off the bus“ less than 45 ns.

}t will alse save you space.We squeezed all
| thinline




controllers and MPUs.

Quality is built in, too. AOQ level for 1984 is
under 100 ppm. Next year, below 50 ppm.

1985 will be a big year for AMROMs. Our
128K and 256K parts are on the way. Count

~on us to help you deliver more and more
advanced 8-bit systems, while usmg smaller
and sma]ler boards. .

sheets and free samples. Or write Signetics,
MS 2527,811 E. Arques Avenue, PO. Box 3409,
Sunnyvale, CA 94088 —3409. = =

And discover an architectural breakthrough
you won't soon forget.

800-227-1817, Ext. 917F




BE YOUR OWN

© 1985 Advanced Micro Devices, Inc.
PAL is a registered trademark of and is used under license from Monolithic Memories, Inc.




GATE ARRAY FACTORY.

Now you don't have to waste weeks waiting for
custom gate arrays. Or face project-killing front end

COSS- Get the AmPAL22V10 and
be your own boss.

With our new 22V10 PAL"® device, you can
make up as many logic devices as you need, for any
number of gates up to a thousand.

And you can make as many of each design as
you need. Or change your mind, and your design.
Right on the spot.

The best pal a designer ever had.

The AmPAL22V10 not only gives you the
room to do all this—it’s one of the biggest PAL de-
vices in the world —it gives you the flexibility. Its 132
product terms are distributed from 8 to 16 terms
per output, just like you use them.

You determine the output architecture, too. Each
output pin on a 22V10 can be either combinatorial
or sequential, active high or active low.

Which adds up to remarkable production efficien-
cies. Because you use fewer packages per design.

Like all AMD PAL devices, the 22V10 has an
extra built-in testing circuit. They're fully tested at
the factory to guarantee AC and DC specifications.
As well as AMD’s industry leading post program-
ming functional yields (PPFY).

We'll put you as far ahead of the
competition as we are.

Controllers. Memories. Bipolar and MOS
microprocessors. Communications circuits. Signal
processors. Nobody makes as many peripherals for
as many microprocessors as AMD.

The International Standard of . And it
Quality teesa 006% AQLonall  Single chip meets
mg parameters, AC and DC, or exceeds
over the entire operatipg.gs the International
Standard of
Quality.

So next time you can't wait to get a hot new
design into production, don’'t. Call AMD and ask
about our 22V10. We'll send you a punch-out model
of your new factory by return mail.

Then you'll have everything you need to be first
out of the gate.

Advanced Micro Devices ¢\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
(408) 749-5000, outside California, call toll-free (800) 538-8450, Ext. 5000.

CIRCLE 14



through

ARRIOR

S1,000/MFLOP barrier!

At $14,900% it’s the most economical
way yet to put mainframe number
crunching into your microcomputer.

The 15 MFLOP SKY WARRIOR
isn't simply a minor technological
advance. It's nearly a revolution,
fully twice as cost effective as any-
thing else on the market. Capable of
performing 15 million 32-bit floating
point operations per second. And Y2
million operations per second on
64-bit data.

Use it for 2-D Fast Fourier Transforms
in imaging systems, in on-site seismic
analyses, in 3-D graphics workstation
transformations, in real time labora-
tory signal processing systems, or
anywhere else requiring fast inter-
action with lots of data.

We're experienced veterans at
porting hardware. We'll adapt SKY
WARRIOR to your custom bus the

e
P i T

SKY COMPUTERS
CIRCLE 15

same way we've adapted our other
SKY products to many custom buses
already. SKY WARRIOR is compatible
with the VME bus, and will soon be

- compatible with other standard bus

structures, too.

SKY WARRIOR's tightly coupled
architecture gives you speed as well
as easy access to maximum system
memory. And remains invisible to
your end user in the process.

This easy-to-use, plug-in processor
comes fully software supported by a
rich library of user-callable subroutines.

All software developed for
our popular, field proven Micro
Number Krunchers will run on SKY
WARRIOR, too.

You don't have to worry about
delivery, performance or backup
when you deal with SKY. We specialize
in floating point products. Our cus-
tomer list reads like a scientific and
engineering Who's Who. Ask and we'll
give you references. They'll tell you
what they tell us, things like rock solid
engineering, instant responsiveness,
super technical support, and total
product reliability.

For detailed technical information
on our exciting new SKY WARRIOR
or any of the other products in our
LEGION of arithmetic processors,
contact SKY Computers, Inc., Foot
of John Street, Lowell, MA 01852,
telephone (617) 454-6200.

*Quantity 1. OEM discounts available.




SYSTEM TECHNOLOGY/ ({0101 SUSTENS

Shrinkage continues unabated—Winchesters settle in at 37 in.

At only a quarter the size of the now
ubiquitous 5% -in. mini Winchesters,
3%-in. Winchesters with 10-Mbyte
capacities are reaching the market in
production quantities. Measuring 4 x
5.8 x 1.6 in. (10.2 x 14.6 x 4.1 cm),
these 10-Mbyte drives may soon be
overshadowed by units that pack 20
Mbytes into the same volume.

Despite the pressure for higher
capacity, the major goal at this time
is to produce reliable drives in the
10-Mbyte capacity range. To accom-
plish this while maintaining the low
cost needed to compete successfully
with 5%-in. drives, the components
used in manufacturing them must be
readily available and designs must be
eminently manufacturable. These cri-
teria call for drives that use low cost
stepper motor positioning systems,
conventional ferrite head technol-
ogy, and multiple sourced oxide-
coated media.

Because these drives will ultimately
be used in environments far more
hostile than the computer room, con-
siderable engineering effort has been
made to ensure that they can survive
abuse. Shock and vibration are prob-
ably the most common types of
abuse. For this reason, the necessary
protection is being designed into the
drives. Power requirements are also
being kept low to eliminate the need
for a separate power supply. This
allows the drives to operate off the
power supply of the system into
which they are designed.

In addition to reduced power con-
sumption, the lower mass of the com-
ponents used to build the drives cuts
the total unit weight, making shock
and vibration protection easier. Using
a single multilayer PC board for drive
control and electronics saves both
power and space.

Efforts to achieve these savings in
power and size are dictated by the
compact nature of the systems into
which the drives will go. In portable

applications, for example, weight is
a major system constraint. The re-
sults of these efforts can be seen in
power specifications that range from
15 W down to 9 W, and in finished
weights that range from 2.5 1b to less
than 2 lb.

Another feature that these drives
have in common is a standard inter-
face. Their intended application in
single-user portable and desktop
computer systems allows effective use
of the ST506/412 interface specifica-
tion. This specification enables the
units to provide the 10-Mbyte capac-
ity deemed desirable for these appli-
cations on the surfaces of two
platters. The linear and track densi-
ties needed for this capacity are
within the range of the open-loop

stepper motor positioning systems
dictated by cost constraints.

Doing things differently
Designers from Hewlett-Packard
(Greeley, Colo) have chosen to imple-
ment the system-level Small Com-
puter System Interface rather than
the industry standard ST506/412
in their drives. Rotating at 3000 rpm
rather than the typical 3600, the
drive provides a 4-Mbit/s transfer
rate rather than the more common
5 Mbits/s of the ST506 spec. Dubbed
the Rugged One, the HP 97501A
records at 12 kbits/in. and packs
tracks at a density of 1100 tracks/in.
Other drives in this form factor typi-
cally specify linear densities in the
(continued on page 30)

HEAD/DISK
ASSEMBLY
CHASSIS

The box within a box design of LaPine Technology’s micro-Winchester
drive combines with a 4-point internal suspension system to protect
components from shocks up to 40 G.

INTERNAL
SHOCK
MOUNTS

PROVISION FOR EXTERNAL
SHOCK MOUNTS
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Shrinkage continues unabated
(continued from page 29)

\

DISK

/

. HEAD CARRIAGE ANCHOR
SPLIT-BAND
i SECTION

| SINGLE-BAND
SECTION

_:l" HEAD CARRIAGE ANCHOR

= ]  SINGLEBAND

’ ,‘/ SECTION

-

E=—=—" SPUT-
BAND
SECTION

Locating the split-band section of the actuator band on the side of the
head carriage nearest to the center of the disk ensures that the distance
between the motor shaft and the carriage anchors stays the same (a). The
traditional design reverses the location of the split-band section (b).

\ DISPLACEMENT
—] DUE T0 TORQUE

STRESS

(b)

10-kbit range and track densities of
under 650 tracks/in. Using these
drives, Hewlett-Packard can put 10
Mbytes of data on a single platter,
while other units require two disks.
Departing from both oxide-coated
and thin-film plated media, this
drive records on sputtered thin-
film media. Sputtered media, because
of the closely controlled process
with which it is manufactured, can
provide areal densities of up to
30 kbits/in.2—more than double
that possible with oxide-coated
media—using monolithic read/write
heads. It also supplies the hardness
and resistance to abuse that is attri-
buted to thin-film plated media.
To obtain the full potential from
this media, the drive uses a closed-
loop servo positioning system to
ensure accurate head placement.
Servo data written in each sector on
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the disk’s surface is fed back to the
stepper-driven positioning mechan-
ism. This allows the controller to com-
pensate for thermal differentials and
lets the read/write heads be positioned
with sufficient accuracy to record
reliably at the 1100 track/in. density.

A closed-loop servo is also used
in the HH-312 from Microscience
International (Mountain View,
Calif). Providing a 10-Mbyte capac-
ity on two thin-film plated platters,
this drive embeds servo information
to correct head positioning inaccura-
cies that result from thermal varia-
tions, stepper motor delays, and
stepper settling factors. The HH-325,
a 20-Mbyte version of this drive
(introduced at Comdex last Novem-
ber), uses this closed-loop servo to
further advantage.

Reference data is written in wedges
on the data surface and is available

on every track rotation. Each servo
byte consists of a 3-bit burst that con-
tains a synchronizing pulse and posi-
tioning pulses. When initialized, the
drive samples four tracks of servo
information. This information is
used to adjust the stepping operation
before proceeding to the track fol-
lowing algorithm. The technique
achieves high accuracy over various
operating conditions.

Raising the ante in this form fac-
tor to 40 Mbytes with a 40-ms access
time, Newbury Data Recording, Ltd
(Staines, Middlesex, England) sup-
plies the penny. ‘“The main challenge
in accomplishing this capacity,”’
according to the company’s interna-
tional marketing manager, Dave
Muir, “‘was to get four disks in the
box so that linear density could main-
tain the STS506 data rate.”” This was
achieved by using minimonolithic
heads that are staggered to reduce the
space between disks.

A brushless dc motor serves as the
key to the drive’s 40-ms access time.
Effectively used as a voice coil, the
motor provides fast, precise position-
ing. Its rotary motion is translated to
linear motion for head positioning
through a metal band that drives the
actuator assembly.

Microcomputer Memories (Van
Nuys, Calif) has also stretched the
capacity of the 3%2-in. form factor to
20 Mbytes. These drives write on four
oxide or plated platters at 10,943
bits/in. using monolithic heads to
attain this capacity. Miniscribe
(Longmont, Colo) is also said to have
20-Mbyte units under evaluation.

Back to basics

Regardless of the capacities pro-
vided by drives of this caliber, the crux
of the matter is how well the drive per-
forms its intended function. Since
3Ys-in. Winchester drives are aimed at
the storage needs of portable com-
puters, the ultimate criterion becomes
how well these drives resist damage
from the various hazards they en-
counter when they are thrown into a
car trunk and subjected to extremes
in temperature.

And it seems that designers of
these midget drives have also taken



a serious look at the hazard potential
of the portable environment. Specifi-
cations for these units cite shock
levels up to 100 G and vibration
to 1-G acceleration, 5 to 50 Hz.
In addition, various methods are
used to protect data stored on these
disks against loss. Head and spindle
locks, guard bands, and dedicated
landing zones are used to ensure
adequate protection.

Designed to survive the abuse
potential of the portable and desktop
personal computer environment,
LaPine Technology’s (Santa Clara,
Calif) drives claim to withstand shock
loads of up to 100 G. A 4-point inter-
nal suspension system allows Ranger
family units to survive shocks to
40 G. Additional external shock
absorbers mounted on two sides
bring specifications up to a shock
load of 100 G with power off.

According to LaPine’s vice presi-
dent of marketing, Rick Brechtlein,
“To put the technology where it is ex-
posed to abuse and enable it to meet
reliability requirements, extraordi-
nary measures must be taken to
reduce the effects of shock, vibration,
and temperature changes.”’” These
extraordinary measures in LaPine’s
case resulted in a ‘‘box within a box”’
design. In such a design, the head/
disk assembly is mounted within a
frame such that it is shock mounted
within itself.

Seagate (Scotts Valley, Calif) has
paid particular attention to shock
characteristics in designing its recently
announced ST112 drive. According
to product planning manager, Bob
Toda, “‘In some regards shock pads
may help shock aspects, but hurt
vibration aspects of a design.”’ Since
shock and vibration are contrary to
each other, attempts to dampen
vibration may result in amplification
and transmission of shock, Toda
points out. To minimize the impact
of both, it is necessary to make a
compromise between the two.

Instead of focusing solely on shock
and vibration, Seagate concentrated
more on the use of low mass mini-
slider heads to minimize the impact
of shock during operation. Seagate

The half-height removable Winchester cartridge

Reducing a complex and precise product to pocket-sized dimensions
is no easy task. Couple this problem with the requirement for removable
rigid media in a package that will withstand abuse from unsophisticated
users, and the challenge becomes even greater.

One major consideration faced by manufacturers of removable Win-
chesters is how to avoid head/media damage and data loss without
violating size and cost restrictions. Because the typical environment
subjects the drive to rough handling, protection of the delicate head
and selection of durable media are paramount.

Along these lines, two trends have developed in removable Win-
chesters. One is to continue to use standard oxide media, and mechan-
ically retract the heads from the head/disk assembly. This adds to the
overall size of the drive, representing a trade-off into the larger 5V4-in.
form factor. Another solution to the head/disk interface problem is to
combine traditional design with variations on a Winchester theme.

Operating under the company philosophy that adding mechanical
complexity often trades one problem for another, Syquest Technology
(Fremont, Calif) has designed a simplified head/media control element
into removable Winchester disk drives. When no cartridge is housed
in a drive, a simple cam device keeps the heads out of contact with
each other. This protects the heads during drive transport, and keeps
the total size of the drive to a minimum. A failsafe cartridge interlock
mechanism ensures correct cartridge insertion and disengages the
heads when the drive door is opened. When the heads are delivered
onto the media for read/write, a dash pot damper ensures a gentle, con-
trolled landing.

For the media, Syquest has chosen to combine thin-film metallic
plated disks with a microscopic sputtered layer of graphite over the
disks’ cobalt surface. Standard Winchester media are coated with fer-
rous oxide and have a hardness of 3.3 on the Mohr scale. Cobalt coated
plated media have a hardness of 5.5. When coated with graphite, the
cobalt media’s characteristics for head takeoffs and landings improve
more. The lubricating graphite also seals and protects the media from
environmental reaction and contamination from dust or smoke particles.

Plated media provide improved magnetic switching that results in
higher recording densities: 12.4 kbits/in. versus the 9300 associated
with ferrous oxide media. The result is high data capacities on a small
disk. Current half-height product offerings provide 10 Mbytes of remov-
able storage on 100-mm cartridges.

designers believe that most of the
damage incurred during handling
results from the head slapping onto
the media. Because of the smaller
cross-sectional area and relatively
low mass, the use of minislider
heads reduces damage resulting from
head slap.

Recognizing the abusive conditions
under which these drives must oper-
ate, Microscience took steps to main-
tain accuracy under stress conditions.
According to Ron Schlitzkus, direc-
tor of marketing, accuracy is ensured
by a unique actuator band design.
Unlike typical designs, where the split
band section is located on the back

side of the carriage head assembly,
Microscience locates the single-band
section toward the back. This,
according to Schlitzkus, places the
primary stress on the single stronger
element of the band and allows a
constant distance to be maintained
between the stepper motor shaft and
carriage anchor.

In addition to shock and vibration,
temperature conditions also contrib-
ute to the abuse that these drives must
endure. According to Brechtlein,
“LaPine expended a lot of engineer-
ing time and detail to make sure that
thermal characteristics could respond

(continued on page 32)
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Shrinkage continues unabated
(continued from page 31)

Seagate Rodime
Model No. STa2 RO 352
Disks 2 2
Heads 4 4
Capacity
(in Mbytes) 10 10
Access time 65 ms 92 ms
Power
requirements 13 W 13 W
Shock
operating 40 G 30 G
Temperature
rough 50 to 50 to
operating 11322k §2:28 OF
Weight 2.5/ 1b 2:2°1h

Comparison of Hard Disk Drives
Microcomputer
Memories Microscience Microscience LaPine Hewlett-Packard
M-112/125 HH-312 HH-325 3522 HP 97501A
2/4 2 2 2 1
4/8 4 4 4 2
10/20 10 20 10 10
85 ms 70 ms 80 ms 80 ms 75 ms
12 W 9 W 9 W 13 W 10 W
- 10 G 10 G 50 G 50 G
40 to 40 to 40 to 40 to 32 to
P RGIEE 1122.9F 122 °F 122 °F 1228
1715 2.25 Ib 2.25 |b 2 1b 221D

to a wide range of temperature fluc-
tuations.”” In the design, LaPine had
the advantage of starting from
scratch specifically to meet these
requirements. The design achieves a
balance between the thermal expan-
sion and contraction of components
““through careful selection of mate-
rials and attention to nitty gritty
equations,’” says Brechtlein.
Rodime’s (Mission Viejo, Calif)
design relies on the same basic prin-
ciples. In the RO 350 series, head/
track relationships are maintained by
designing thermal variants such that
thermal expansion of disk and posi-
tioners are balanced within the oper-
ating range. George Rea, marketing
manager, says that the problems are
minimized by the 3%2-in. form factor.
A 3V-in. disk results in a smaller
excursion since the radius is 1% in.
as opposed to the 2'2-in. radius of
5%-in. media. Rodime handles this
by selecting materials with matching
thermal characteristics (eg, aluminum
substrate balanced by aluminum
parts in the head assembly flexure).
Stepper motors are major contri-
butors to problems of uneven thermal
expansion. Microscribe minimizes
these effects by thermally isolating
the stepper motor from the head/disk
assembly. This practice achieves
greater reliability by allowing heat
produced by the motor to be dissi-
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pated without affecting the disk or
head positioning mechanism.

Another point that Seagate con-
siders important in achieving high
reliability is elimination of the dedi-
cated landing zone used by many de-
signs in favor of a purely random
landing point. By landing the heads
at random on the data surface of the
disk, potential damage due to start/
stop effects can be minimized. Toda
says that while some people express
concern that this method might
damage the data surface, extensive
tests performed by Seagate show that
having the heads land in random loca-
tions reduces the chance of damaging
any one area. Also, the chance of
head damage caused by abused media
is less than when the heads always
land within a certain area.

Instead of providing a shipping
zone on which to park the heads dur-
ing transportation as many drives do,
some vendors feel that more extreme
measures are required to prevent
head/media damage. Rodime’s RO
350, for example, provides brakes.
The dual acting failsafe brake in this
design automatically brakes the dc
spindle motor at power off. It also
acts as a transit lock for the spindle
motor and locks the stepper motor to
immobilize the actuator arm. These
brakes release automatically when
power is switched on to the drive.

LaPine’s drives provide a further
measure in this regard, both lifting
the heads off the media’s surface and
locking them in a lifted position.
According to Brechtlein, this is ex-
tremely important for shock and
vibration protection when units are
being moved. The proprietary
mechanism used by LaPine acts simi-
larly to that of a removable media
device. ¢ By lifting the heads off the
media and holding them off,”” Brecht-
lein says, ‘‘the chance of head or disk
damage is virtually eliminated.”’

While LaPine is starting to incor-
porate thin-film plated disks in its
drives, it is not doing so because of
the persistent arguments that thin-
film media provide harder surfaces
and therefore are less susceptible to
damage. Countering those conten-
tions, Brechtlein states that ‘‘although
plated media is more tolerant than
oxide media as far as damage is con-
cerned, there are also heads in-
volved.”” When a device is subjected
to movement and shock, the plated
media may resist damage, but head
cracking may result if impact occurs
because of its relatively greater hard-
ness. ‘“You have to consider the head
and the media as a combined sys-
tem,’’ says Brechtlein.

—Peg Killmon, Senior Editor
SYSTEM TECHNOLOGY
(continued on page 40)



Zetaco's latest inventions

make 86 disk and tape drives
Data General BMC compatible.

Zetaco’s BMX-1 disk drive to 8 streaming or start/stop tape  backplane cable design is plug-
controller and BMX-2 mag tape  drives. and-go compatible with DG’'s FCC
coupler give the user of Data Zetaco’s full emulation of and non-FCC compliant chassis.

General's high-speed BMC (Burst DG's 60XX and 61XX series disk

Multiplexor Channel) full compa- and 6026 and 4307 tape Discover the BMX Series

from Zetaco, 6850 Shady Oak

tibility with the newest high- subsystems means no software

speed, high-capacity, non-DG patching is required. E2 PROMs ?&a;)i,gliﬁfg 412'3i1}:1 gggg;l; )
drives. eliminate switches, making drive g .- pean Hea d.q Gatiets: O Li gil
These two bright ideas let you configurations and functions Street, Tring, Hertfordshire,
choose virtually any high selectable via downline loaded HP23 5AB, England. (044282)

performance SMD-type disk drive software. And Zetaco's exclusive  50:11" Telex 827557. ZETACO G
or 2" tape drive to run on the : ' i ;
BMC or Data Channel on DG's e
newest Eclipse or MV Series z HEE—'
mini. ——
Each BMX-1 supports up to i
4 SMD-interfaced hard disk
drives. Each BMX-2 SUppOI'fS up Controller Division, Custom Systems Inc.

z
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When In The Course Of Business Events...
OEMs designing systems for today’s businesses face two realities.
One, data processing is rapidly becoming more decentralized. It
is pushing outwards into individualized work units, defined more
by job function and applications, performed by more people in
more places, demanding more data flexibility—more data independence.

Which brings OEMs face to face with a second reality. Winchesters. Because the prevailing mass storage
technology—in the form of large storage units used for access or downloading, or smaller, hlgh
capacity desk-top mechanisms—continues to head in

Data Storage Costs the opposite direction.

P e, RaLEr than freeing users \ ]
to operate effectively in /g

i o +the new environments of P ) ¢

s1000 | distributed data process- v
ing, Winchesters keep

_— them device-dependent,

Capacity (Megabytes Formatted) 1
ey (Mogabyies Formacted ., keep them tied to a shared

system of storage.

Slavery By Any Name ...

There are lessons here. That the central issue isn’t more
data, but more data dynamics. And that Winchesters are
hardly data dynamic at all.

Consider the aggravations of “wait your turn” access, or
the need for lots of “system savvy” on the user’s part.
Consider the time consumed in backing up and restoring
data. And consider the ever-present risk of a system going
down or files lost to expensive head crashes.

Now consider the alternative.

IOMEGA HAS REMO

REGIONAL AND DISTRICT SALES OFFICES: SOUTHEAST (305) 755-1060; SOUTHCENTRAL (214) 458-2534;



IOMEGA's Distributed Data Storage:

Freedom Of Information. S _ BETAS  ALPAAIO/OH  WINCHESTER _
The IOMEGA family of data management/storage systems & e ‘°°mw 5
effectively matches today’s distributed data processing DataMansierRate 50 Mbits/Sec 9.0 Mits/Sec 5.0 Mbits/Sec
reality with a new reality: distributed data storage. Because = wersgeheces  somsec gsmec O S5msec

Time includes settling - includes settling

IOMEGAs reliability and performance specs often exceed
Winchesters, particularly in access times and transfer
rates. And they deliver cost-per-megabyte figures that Winchesters cannot figure at all.

The key is “in/out” simple—the IOMEGA cartridge. Think about downloading data and
software to a single 3- or 10-megabyte cartridge, then manipulating,
updating, and uploading with maximum convenience and cost efficiency.

And think about a total enterprise solution, about storing individual
applications, complex software programs, or data sets—all of which can be
passed along to others without expensive networking resources. And when
you need more storage, you use more cartridges, not more hardware.

/ Accept No Other Alternatives.
/ IOMEGA's distributed data storage solutions—in full- and half-height 8-inch
10-megabyte solutions, and a 5-megabyte, 5%-inch version as well—give
OEMs Winchester performance and reliability, and floppy convenience and
cost efficiency. They are proven, risk-free solutions. And of the few cartridge
opportunities on the market today, IOMEGA's—besides being available—are the
14 only ones that are rugged, absolutely interchangeable, and inexpensive. As
such, they give OEMs the most precious commodity of all: the freedom of
designed-in freedom. The freedom your customers require.

Take The Liberty.
Get in touch with an IOMEGA representative today. One is conveniently located in
an area near you.

Form Factor 5.25" 878" Halt 525"
Height

1821 West 4000 S
Roy, Utah 84067
(801) 776-7330

IE MASS STORAGE. [SSUE.

WESTERN (714) 855-1211,408) 263-4476; NORTHEAST (617) 933-2000; MIDWEST (312) 397-4234; EASTERN (203) 359-9858.
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INTEL CHMOS GIVES
DATA EQUAL VOICE.
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The telephone system
of tomorrow will be digital
end to end. Able to
handle voice and data.
Simultaneously.

Today, there’s a short-
cut to get you there.

Introducing the first
two members of Intel’s
third generation Advanced
Telecommunications

Component (iATC™) family

The 29C51 Codec/Filter
combo in CHMOS. And
2952 Line Card Controller.
Representing a new
approach to telecommuni-
cation’s circuit architecture.

Together, they can
handle all pulse code
modulation coding and
encoding. Subscriber voice
channel filtering. Con-
trol signaling. And back-
plane interfacing.

Alone, the 29C51
handles all the analog to
digital switching. It's soft-
ware programmable with
a total of 10 features under
user control, including
transmit and receive gain.
You can also program
the 29C51 for subscriber
line balancing.

It offers a secondary
analog channel capable
of monitoring an analog
subscriber’s line.

And internal analog
three-way conferencing.

All on one chip. All soft-
ware controlled.

Because the 29C51 is
manufactured with Intel’s
CHMOS technology; it
offers the best of both
worlds. The density and
manufacturability of Intel’s
high performance HMOS
technology. And the low
power benefits of CMOS.
With absolutely no com-
promise in performance.

Developed for use with
the 29C51, the 2952 Line
Card Controller provides the
bridge to ISDN upgrades.

It can control up to 16
subscriber lines at once,

© 1984 Intel Corporation
CIRCLE 18

plus manage all voice and
data transfers between
the backplane and the line
circuits. This includes
matching time slots on
PCM highways and intel-
ligent interface to a con-
trol highway.

Although the 2952
can interface with just
about any part of your
system it's optimized for
use with Intel's 80C51
microcontroller and the
Intel iAPX family of micro-
Processors.

ures

Which means your
telecommunication sys-
tem design can be virtu-
ally unlimited in scope.

Together, the 29C51 and
2952 will work with every
other iATC component.
Now. And in the future.

If there’s a digital tele-
communication system
design in your future, call
Intel toll-free today at
(800) 538-1876. In Cali-
fornia, (800) 672-1833.
And give your data equal

voice.
| | l I®
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Introducing the HP 54100A/D
1 GHz General Purpose Digitizing Oscilloscope.

Now see waveforms you've

The waveform you see displayed here was captured by
the new HP 54100A/D 1 GHz Digitizing Oscilloscope.
It shows an intermittent extra pulse at the Q output of
a D flip-flop. Plus, it automatically positions the event
of interest in the center of the display and shows the
events in negative time that led up to the trigger. The
new HP 54100A/D can easily capture rare events like
this and hold them for you to analyze with no blooming
or fading. What’s more, you get this with 10 psec resolu-
tion and 1 GHz bandwidth necessary to capture sub-
nanosecond transistions in today’s high speed logic
designs. And it does all this at the touch of a button.

The first truly general-purpose
digitizing scope for dc to ECL.

With logic speeds pushing faster all the time, you.
need a scope that can deliver reliable measurement

results from dc all the way to ECL. The new HP
54100A/D 1 GHz Digitizing Oscilloscope gives you
that versatility. It combines a fast 350 psec rise time
with a crystal-controlled timebase, sophisticated on-
board analysis firmware, and easily re-configured inputs.
It lets you see low duty-cycle signals with clarity and
brightness not previously possible. You can even take it
out of the lab into production. Make it a vital part of
your computer-based ATE test system for even greater
productivity and usefulness through HP-1B.

Complete one-button characteriza-
tion of your high-speed waveforms.

With the HP 54100A/D Digitizing Oscilloscope, you
can be productive as soon as you sit down in front of it.
Simple keystroke sequences give you automatic pulse
parameter measurements, automatic signal scaling and
instrument setup, automatic hardcopy output (over
HP-IB) and more. You can trigger on logic patterns,

DESIGNED FOR HP-IB: Not just IEEE-488, but the
hardware, documentation and
support that delivers the shortest
path to a measurement system

SYSTEMS




never seen before.

time-qualified patterns or
state, or you can delay the
trigger by edge count or
absolute time. The HP
54100A/D unloads much of
the setup and test burden
from you so you can devote your time to designing.

Expanded probing capability and
convenience.

Designed as a companion product to the HP 54100A/D,
the new HP 54300A Dual 8:1 Probe Multiplexer expands
your scope’s two inputs to a total of 16. Use it as a front-
end interface for your production ATE test system or as
a bench test system for design characterization in
your R&D lab.

High frequency, high impedance

probing.

Whether you’re in R&D or production engineering,
you know the need for better, more flexible probing
schemes. With the HP 54100A/D or the HP 54300A
Probe Multiplexer, you can choose from 1 GHz minia-

ture probes, 50 ohm BNC inputs, or high-impedance
1 Mohm/300 MHz probes. Automatically setup and
recall up to 100 test sequences of up to 99 steps each
(3700 steps maximum), either from the front panel

or under HP-IB control.

Call HP today.

For more information on the HP 54100A/D 1 GHz
Digitizing Oscilloscope or the HP 54300A Probe Multi-
plexer, contact your local HP sales office listed in the
telephone directory white pages. Ask for the electronic
instruments department.

[b/” HEWLETT

PACKARD

0801507
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Debugging tools transform CAE environments

Test and verification hardware is
making a dramatic entry into the
computer aided engineering environ-
ment. By supporting the later stages
of design, particularly prototype test
and characterization, these tools are
closing a major gap in the CAE
design cycle. While some vendors
are providing test tools specifically
designed for the CAE environment,
others are offering software packages
that link existing hardware to work-
stations or PCs. The end result is that
engineers will not have to build com-
plex instrument clusters or fight for
time on production automatic test
equipment systems to test and verify
their designs.

Logic analyzers, pattern genera-
tors, and in-circuit emulators are
among the tools that can now run
under PCs or workstations. Several
manufacturers have opted for a
modular approach that allows plug-in
instruments to function interactively.
In this case, one box takes the place
of a whole cluster of instruments.
Other vendors have developed tools
that look more like miniature VLSI

ATE systems, complete with fixtur-
ing for prototype chips.

Several test tool manufacturers
have made nonexclusive OEM deals
with workstation vendors. The trend
toward nonexclusive agreements will
apparently continue. ‘‘A wide variety
of tools will be available with work-
stations,”” predicts Norbert Laengrich,
marketing vice president at Hilevel
Technology. ‘“You won’t see a narrow
tie-up where CAE people sign up with
just one vendor.”” Instead, Laengrich
says, software packages will allow
each workstation to support instru-
mentation from many vendors.

From the CAE vendors’ viewpoint,
the major issue is integrating a vari-
ety of tools into the workstation envi-
ronment with a common interface.
“It’s nothing to hook up a logic
analyzer to a CAE workstation,”’
says Stephen Swerling, vice president
and general manager of Mentor
Graphics’ Computer System Division.
“‘Integration is what makes a differ-
ence to the engineer. We have to give
identical human interfaces to simu-
lation and testing.’” Although Men-

tor Graphics has an OEM agreement
with Northwest Instruments, it is
looking at tools from other manufac-
turers, including Tektronix and Hew-
lett-Packard, for possible links to
Mentor Graphics workstations.
The movement toward CAE test
and verification is coming from two
fronts—from the test tool manufac-
turers themselves, and from work-
station vendors who want to offer a
complete set of design and test serv-
ices. A flurry of announcements in
late 1984 made it clear that test and
verification will be an integral part of
CAE. In 1985, PCs and workstations
will support a much wider range of
design and test services, with a grow-
ing trend towards automation and
integration of diverse functions.

Dynamic prototype testing
The Integrated Measurement Sys-
tems’ Logic Master brings dynamic
prototype IC testing to the CAE envi-
ronment. Logic Master provides the
necessary hardware and software to
stimulate the prototype, acquire the
(continued on page 42)

The IMS Logic Master brings
many capabilities found in
production VLSI testers to
the CAE environment. A
built-in fixture constructed
with plug-in pods is provided
for prototype ICs. Logic
Master provides all necessary
hardware to stimulate the IC,
acquire the results, and
compare the results to
simulator output in real time.
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Extend the capabilities of your PC/MS-DOS™
based system and duplicate the Intel™ Series I1I,
1V, and 86/ 310 with RTCS software development
tools.

Don't buy expensive hardware to get the
exact same professional development capabili-
ties. For around $500, the RTCS/UDI Universal
Development Interface software lets you use
Intel Series III Microcomputer Development
System software, available from RTCS, on your
IBM PC™ or any other MS-DOS-based computer.
And Intel software runs up to 20% faster on
your PC using the RTCS/UDL

DID YOU KNOW
YOU'RE ALREADY
gI'I'TIHG ONA

30,000
INTEL SYSTEM?

Fortune 500 companies like IBM, General
Electric, Honeywell, and over 1,500 others have
found the RTCS/UDI easier to use with
higher performance than most Intel
systems. Besides the obvious expenditure
comparison, they see Intel Systems as
special purpose computers with limited
software. But with RTCS, a PC/MS-DOS-based
computer becomes a reliable performer with
a wide repertoire of software possibilities.

PC RTCS SOFTWARE

Also available from RTCS is PC/RTX,
Real-Time, Multi-user Multi-tasking Operating
System for IBM PC and others; Intel languages
such as Pascal, Fortran, PL/M}" and C
Compilers; Utilities such as high level software
debuggers, as well as a wide range of software
support supplied with the RTCS/UDI at no
additional cost.

Before you go out and buy expensive
hardware for capabilities you're already sitting

on, call RTCS today. (805) 987-9781

1390 Flynn Road, Camarillo, CA 93010
Telex: 467897 RTCS CI
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Debugging tools
(continued from page 40)
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waveform analyzer.

The modular approach to test instrumentation is illustrated by Nicolet
Paratronics’ DTS 5000. Plug-in instrument modules include a logic state
analyzer, logic testing analyzer, in-circuit emulator, pattern generator, and

output, and compare the output
to known-good simulator output—
all at realtime operating speeds.
With RS-232 and IEEE 488 links,
Logic Master can use most main-
frames, minicomputers, and micro-
computers (including the IBM PC) as
a host computer. Logic Master can
also be linked to any CAE worksta-
tion, and IMS is exploring OEM
agreements that would integrate
Logic Master with simulation under
a common interface.

The specifications are impressive: a
1-ns timing resolution, a 20-MHz test
rate with a 40-MHz option, and 64
data channels expandable to 384 chan-
nels. The system can do ac testing, but
not dc parametrics. Logic Master I is
priced at $29,200, and is used primar-
ily for functional verification. Logic
Master 11, priced at $39,300, adds fea-
tures such as 16 Kbits of memory per
channel, and is geared toward detailed
engineering evaluation.

In principle, Logic Master is sim-
ilar to a production VLSI ATE
system—at a fraction of the cost.
‘““We have many capabilities of the
big systems,”” says IMS marketing
director Ken Lindsay, ‘‘but we’re not
optimized for go/no-go testing. We’re
providing an interactive design tool.”
Lindsay says Logic Master is appro-
priate for “‘functional characteriza-
tion,” in which engineers bring
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up their prototypes and manipulate
test vectors to find out how it
works. However, Lindsay adds,
Logic Master is not designed to
replace large ATE systems for full
VLSI characterization.

One distinctive feature of Logic
Master is its built-in fixturing, which
is constructed with plug-in pods.
Typically, engineers have had to
build their own fixtures from probes.
IMS competitors such as Tektronix
and Northwest Instruments will be
watching the IMS approach for pos-
sible introduction into their own
product line. “We’ll have to see if it’s
really general purpose enough, or if
users have to modify it,”” says Dick
Lempke, general manager of the Tek-
tronix Logic Analyzer Division.

Logic Master is also distinctive in
that it provides realtime comparison
of actual output to simulator output.
While some competitors have ques-
tioned the value of realtime compar-
ison, Lindsay notes that it gives the
engineer much more flexibility. For
example, the engineer can program
the Logic Master to immediately
branch to a diagnostic routine for
analysis of a failure.

Logic Master is similar in concept
to HHB Softron’s Chipchecker, a
prototype IC tester available with
Softron’s Cadat logic and fault simu-
lator. Chipchecker automatically ex-

tracts test patterns from Cadat
simulations, stimulates the IC, and
compares data—but not in real time.
Fixturing is provided with universal
device under test printed circuit
boards. Introduced in mid-1984 as a
low cost add-on to Cadat, Chip-
checker pioneered the concept of
a prototype IC tester linked with
a workstation.

Another link to simulation

As a static, functional tester, Chip-
checker is inappropriate for devices
that have to run at full system clock
rates. However, Softron plans to
introduce a dynamic prototype IC
tester in early 1985. This product will
differ from Logic Master in at least
two respects—it will operate over an
Ethernet link, and it will be sold with
the Cadat simulator. Softron’s new
product, like Chipchecker, will thus
be linked to the simulation process
from the beginning. At present, Cadat
runs on VAX/VMS and VAX/Unix
systems, and has been ported to a
variety of workstations.

Jim Scharf, Softron’s director of
engineering, says that no product in
the CAE environment will completely
replace the need for large ATE sys-
tems for VLSI characterization. ‘“You
need full speeds and full parametrics,
and you’re not going to put that on
a desktop for under $50,000,”” Scharf
says. “‘If the GenRads and the Fair-
childs can’t do it, we can’t. What we
can give engineers is tools to verify
their first prototype. They can then
commit to silicon and send their chips
to characterization.”’

Softron is currently looking at a
variety of test instrumentations that
could be potentially integrated into
the CAE environment. Such test
instrumentations include the new
Dataprobe (Santa Clara, Calif) laser
IC tester marketed by Mitsui. This
tester uses a laser detection scheme to
noninvasively determine the logic
states of circuit nodes. ‘‘If your de-
sign doesn’t work once it’s cast in sili-
con, you might want to take a look
inside to see what’s happening,”’
Scharf says.

(continued on page 44)
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akes advantz e of Teac’s over 30
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g with high dependability.
- Teac’ experience as a leader in the production of rotating memory
systems is backed by proven field performance and cost competitiveness.
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SD-510
Half-High 5 %-Inch Winchester Disk Drive

12.76 MB unformatted, 10 MB formatted storage cap.
5 MB per sec. transfer rate.
Industry standard ST-506 interface.

FD-55 Series

5 %-Inch Half-High Floppy Disk Drives
Capacities from 250 KB— 1.6 MB.

2 new LSI’s, 4.9 watts operating power.
Brushless DC Direct Drive Motor.

FD-35 Series
3.5-Inch Micro Floppy Disk Drives

Capacities from 250 KB— 1 MB.

Interface Compatible with 5% ” Floppy Disk Drives.

Power Saver Version: 1.72 watts Read/Write, 2.9 watts Seek, 27 milliwatts Waiting.

Half-High Digital Cassette Streaming Tape Drive T E AC@

MT-2ST

Backs-up 20 MB in 4 min. 3 i B s
Industry standard QIC (02) interface. Instrumentation and Computer Products Division.
Low cost media. COPYRIGHT 1984, TEAC CORPORATION OF AMERICA. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
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Debugging tools
(continued from page 42)

Several manufacturers sell modu-
lar systems that use plug-in instru-
ments for tasks such as pattern
generation and logic analysis. These
systems allow instruments to be used
interactively, with realtime compari-
sons between data from various do-
mains. A modular system can replace
a cluster of standalone instruments.
Users cannot select instruments from
different vendors, however, and mod-
ular instruments are often not as
powerful as standalone instruments.

Specific modular systems

Dolch Logic Instruments can sup-
port a variety of instruments with its
CAESAR 400, or CAE System Ana-
lyzing Resource. The CAESAR 400
is an evolution of the Atlas and Colt
analyzers, and it uses the same
plug-in instrument modules. Over 30
instruments are available for the
four-slot CAESAR, including logic
analyzers, pattern generators, word
generators, and in-circuit emulators.
These instruments can be linked in
real time to provide interactive stimu-
lus and analysis.

Dolch has a nonexclusive OEM
agreement with CAE Systems to mar-
ket CAESAR, and is working on
VAX and Apollo links. CAESAR has
three Z80 processors of its own, and
is faster than systems that place all the
intelligence at the host. CAESAR can
support functional IC prototype test-
ing, with realtime comparison to
simulator output, but it is limited
to 48 channels. For this reason,
CAESAR is more useful for board
and subassembly testing than VLSI
prototype verification.

Terry Larson, marketing vice
president, says Dolch’s eventual goal
is “‘iterative, automated design sup-
port.”” This means a CAE system will
develop all documentation and test
data, run tests, and if requested to do
so, modify specifications to match the
prototype. For characterization, CAE
systems will automatically change test
vectors and rerun many types of
tests—a process that is now done by
hand. Larson sees this type of envi-
ronment developing over the next
12 to 18 months, ‘‘in subsets.”’
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Northwest Instruments’ MicroAnalyst workstation consists of an IBM PC
AT, Northwest’s Series 2000 logic analyzer, and Lotus Symphony software.
The system is competitively priced with many standalone logic analyzers.

Nicolet Paratronics’ DTS 5000
provides an 8088 processor with a
keyboard and CRT, and 12 slots for
plug-in instrument modules. The
DTS 5000 was introduced in late
1983 as a standalone system, but the
company is negotiating possible
OEM agreements with several CAE
workstation vendors. The system
runs CP/M and is compatible with
the IBM PC. In a CAE environment,
the DTS 5000 can be used for proto-
type verification.

Instruments currently available for
the DTS include a 25-MHz logic state
analyzer, a 200-MHz logic timing
analyzer, in-circuit emulator, 50-MHz
pattern generator, and 100-MHz
waveform analyzer. The number of
slots an instrument occupies is vari-
able. For example, the timing analyzer
includes one control board and up to
four memory boards with 16 channels
each. One could fill 10 slots with two
timing analyzers, and have 128 chan-
nels with 200 MHz for each channel.

Hilevel’s DS370 Emulyzer initially
provided an emulator and logic ana-
lyzer, and was oriented to hardware
and firmware debugging. A new op-
tion, DS370/PG101, provides a
20-MHz pattern generator, which

moves the product into the area of
VLSI prototype verification. Accord-
ing to Laengrich, the DS370/PG101
is ideally suited for characterization.
““We have a lot of features that allow
users to change the stimulus or look
at the response in a different way.
Users can interact very easily. They
don’t have to know what the device
is supposed to do,’”” Laengrich says.

Running off an IBM PC or VAX,
the DS370/PG101 has its own 2901
bit-slice processor. Test vectors from
simulation can be downloaded to the
Emulyzer. The EPL Emulyzer Pro-
gramming Language allows the test to
be controlled by the host computer.

Linking to the PC
Some test tool manufacturers are
linking their products to the IBM PC.
Although the PC lacks the speed and
memory of more expensive work-
stations, the gap is narrowing with the
introduction of the AT. The PC is far
more likely to be found on engineers’
desks. It also has many nondesign
applications that might appeal to engi-
neers. For example, it can keep track
of such things as parts lists and bills
of materials.
(continued on page 46)
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YOUR CONTROL
WITHOUT DOUBLING
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If your plans for SPECTRA 25
controlling disk and is the multifunction
tape drives call for two controller that

boards and two CPU doubles your control.
slots, you can now cut And your advantage
your plans in half. on the competition.
And use the Before you look
SPECTRA 25 LSI-11 , at Emulex or Dilog,
emulating multifunction _ ‘ s e - ? consider the SPECTRA

controller instead. You’ll
get all the control of separate
disk and tape boards in just
half the space. Half the slots.
Half the spares. While using
less power.

SPECTRA 25 is the
smarter way to handle
SMD/Winchester and
Va-inch tape drives, and
it’s the first and only multifunction controller designed for
DEC Q-BUS® computers.

Its block-mode data transfer capability can increase your
throughput by up to 50%. And it performs Error Correction
Code (ECC) independently of the operating system. All 32
bits worth.

SPECTRA 25 fully emulates DEC’s RM02/5 and RM80
disk subsystems, and TS11 tape subsystem. It can run two
SMD disk drives and four tape drives, in any combination. Plus
an E2PROM lets you easily reconfigure while the controller is
in your system.

But SPECTRA 25 puts something else in your system, too:
proven reliability. Because you’re working with half as many
parts and pre-tested ICs.

25 from Spectra Logic.

It could be all the controller

you’ll ever need. For further

information on our expanding
family of controllers for DEC

= "3 e Q-BUS and UNIBUS®
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22700 T TSN, oo roday.

(4 drives)

You’re also working with excellent documentation that’s Spectra Logic Corporation, 297 North Bernardo Avenue,
regularly updated. And the most comprehensive one year Mountain View, CA 94043, (415) 964-2211, TWX 910-339-9566,
warranty in the industry. All backed by responsive nation- TELEX 172524 SPL MNTYV. International Sales Office:
wide service. The Netherlands (31) 23 273744, TELEX 71080 SPECL.

SPECRA LOGIC

A Cipher Data Products Company.
©1984 Spectra Logic Corporation
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Debugging tools
(continued from page 44)

CAE Verification and Test Tools
Supplier Product CAE Links Cost Comments
Dolch Logic CAESAR CAE Systems Workstations $13,000 to Modular instrumentation
Instruments $35,000 for design, test
(San Jose, Calif)
HHB Softron Chipchecker VAX/Unix, $12,000 to Prototype IC tester
(Mahwah, NJ) VAX/VMS $31,500 used with Cadat
HiLevel Technology DS370/PG101 IBM PC, $20,000 to Modular instrumentation
(Irvine, Calif) VAX/Unix $50,000 with pattern generator
Integrated Measurement Logic Master Any PC or workstation $29,000 to Design verification
Systems $39,300 for prototype ICs
(Beaverton, Ore)
Kontron Electronics KPI IBM PC $1500* Links emulator,
(Redwood City, Calif) logic analyzer to PC
Mentor Graphics HVS Mentor $24,000 Series 2000 logic
(Beaverton, Ore) Graphics analyzer, pattern

workstations generator

Nicolet Paratronics DTS Under $25,000 to Modular instrumentation
(Fremont, Calif) development $40,000 for design, test
Northwest Instruments  MicroAnalyst IBM PC/AT $17,900 Series 2000 logic
(Beaverton, Ore) analyzer, Lotus software
Tektronix DesignLink IBM PC, $1000* Links DAS 9100 to
(Beaverton, Ore) VAX/Unix IBM PC or VAX
*Does not include instruments or PC

Northwest Instruments’ MicroAna-
lyst Logic Analysis Workstation has
100-MHz Series 2000 logic analyzer,
an IBM PC AT, and Lotus Sym-
phony software. Since the logic ana-
lyzer does not have a processor, all the
intelligence is in the PC. This keeps
the cost low—under $18,000, includ-
ing the AT—but it also makes real-
time comparisons and high speed,
cross-domain analysis infeasible. As
currently marketed, the MicroAna-
lyst is primarily a debugging tool.

The same Series 2000 logic ana-
lyzer is sold by Mentor Graphics as
part of its Hardware Verification Sys-
tem. That system also includes North-
west’s pattern generator, and a
common interface provided by Men-
tor Graphics. HVS normally comes
with a Mentor Graphics workstation,
and can be used for prototype test
and verification. In the future, North-
west plans to provide a pattern
generator with its MicroAnalyst,
which would give it capabilities simi-
lar to HVS.

In mid-1984, Tektronix announced
a software link between its DAS9100
logic analyzer and VAX/Unix sys-
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tems. An IBM PC link was recently
added. According to Dick Lempke,
general manager of Tektronix’ Logic
Analyzer division, the only real con-
straint with the PC is that it might
have less memory for a given task.
The PC is used as a front end to load
test vectors into the DAS, which has
its own Z80 controller.

The DAS can stimulate a prototype
IC and compare the results to simu-
lator output. Unlike Logic Master, it
does not provide realtime compari-
sons or built-in fixturing. However,
Lempke notes, the DAS is a general-
purpose machine with many applica-
tions other than functional prototype
testing. And for users who already
have a DAS and a PC, the Design-
Link package that ties them together
costs only $1000.

Kontron Electronics has intro-
duced hardware and software that
links its KPA logic analyzer and KSE
emulator to the IBM PC. The hard-
ware interface is provided by a
Z80-based Kontron Personal Instru-
mentation card, which is mounted
in the PC. Disk-based software in-
cludes MS-DOS utilities, CP/M util-

ities, and cross assemblers. The
entire package sells for $1500. Kon-
tron is also looking at possible links
to CAE workstations.

Although test tool manufacturers
are jumping into the CAE market-
place, they are not about to abandon
standalone instrumentation. One
manufacturer that intends to enter
the CAE market, while remaining
strong in standalone instrumentation,
is Gould’s Design and Test Systems
Division (Santa Clara, Calif) ‘““CAE
is a solid market segment, and it’s
going to grow fast,”’ says Bruce Han-
sen, marketing manager for logic
analyzers. ‘‘But the standalone mar-
ket won’t go away—it will grow at a
steady rate. Manufacturers always
chase after the latest, hottest, bright-
est new thing, but you can’t ignore
your base business.”” For Gould, as
well as other manufacturers, the real
focus will be on improving perfor-
mance, both within and outside the
CAE environment.

—Richard Goering, Field Editor

SYSTEM TECHNOLOGY
(continued on page 54)
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32" disk drives are fast becoming an
industry standard. And ours are built for
quality performance, with features like:
® Low power, low profile
@ Storage capacity up to one megabyte
® 5%" interface compatability
® Steel band driving mechanism
® Uses standard 32" hard-jacketed
media
Our specifications meet our own high
standards as well. For example:

Pwr Cons. (Stdby) 40mW (max.)
Pwr Cons. (Seek) 3.0W (typ)
Capacity up to1 MB
Access Time as low as 3ms
Track Density up to 135 T.P.I.
Dimensions (HxWxD)| 32x101.6x150mm

312" floppy disk drives. They are becoming
an industry standard. But ours meet our
standards first.

For more information, call or write:
Panasonic Industrial Company, Computer
Components Division, P.0. Box 1503,
Secaucus, NJ 07094. (201) 348-8044.

Panasonic

Industrial Company




Gould...Innovation and Quality in Logic Analyzers

Choose

Your

When bugs attack, it's kill or be
killed. You have to strike fast. Or your
project ends up on the casualty list.

That's where we come in. Gould
Biomation logic analyzers. The
heavy artillery, if you will. The only
analyzers to earn the reputation for
helping you take on the toughest,
deepest, most critical logic
problems.

And now you can go to battle
with the right weapon in hand.
Because we're supplying the whole

Weapon.

arsenal. Including the K205. A brand
new analyzer that’'s unrelenting in

its search to capture enemies of

gate array, bit-slice and discrete
circuit logic. And which, by the way,
IS easy to arm and use.

So bring your arms to bear.
Check the weapon you're interested
In. Then tear out the page, attach
your business card and send it to
our headquarters.

Welll fire back more information
before the dawn'’s early light.
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u K105. The micro-
processor analyzer.
Provides the speed and
width you need. Plus hard-
ware/software integration
tools. Noise margin analysis
and tolerance compare.
Sophisticated triggering
and microprocessor
disassemblers.

K500. The analyzer
that's faster than the
system you're designing.
Races along at 500MHZ!
For very high speed main-
frame logic design.

1 K205. Our newest.
‘ With Auto Save and
Tolerance Compare functions.
Plus more than enough
100MHz channels for in-depth
analysis of discrete logic.

| K100/T12. The industry

| standard general pur-
pose analyzer, now with T12
remote communicator. Allows
off-site remote diagnostics.

Gould Inc.,

Design & Test Systems

4650 Old Ironsides Drive

Santa Clara, CA 95054-1279
Call toll-free (800) 538-9320.

In California, call (800) 662-9231.
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onsiarther faster

\®

The WY-1000 microcomputer brings more of everything to your application, including profitability.
- We’ve combined the speed and power of 80186-based, 16-bit microcomputing with all the
features and flexibility you're looking for, in the most attractive desktop package on the market today.
And we’ve done it at a prlce that makes your margin look as good as your applications.
We chose MS-DOS™ for the OEM because it supports the best available development tools:
C, Pascal, COBOL, and the GSX™ graphics standard, to name a few.
The WY-1000 offers up to 768 KB of memory, Winchester disk capability, and options for high
resolutlon graphics in both monochrome or color.
| - For more information about our complete line of products, call the
regional office nearest you: Northeast (201) 725-5054;
Southeast (305) 862-2221; Midwest (313) 471-1565;
Southwest (818) 340-2013; Northwest (408) 559-5911.

WYSE

Wyse Technology, 3040 N. First Street, San Jose, CA 95134.

MS-DOS is a trademark of Microsoft Corporation. GSX is a trademark of Digital R h Corporation.
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Integration fuels personal

Advances in personal computer hard-
ware will result from the fusion of
new materials with semiconductor
technology. This fusion will affect a
broad range of products including
printers and plotters, sensor technol-
ogy, displays, and personal computer
architecture. According to Susumo
Aizawa, senior managing director at
Epson Corp (Torrance, Calif), these
developments will employ three key
technologies: high precision LSI, thin
film, and ultrahigh precision mechan-
ical processing. This fusion of differ-
ent materials, says Aizawa, will result
in ‘‘hardware taking on new forms,
doubtlessly changing the form of the
personal computer.”’

The Japanese coined the term
““mechatronics’’ to indicate the com-
bination of mechanical and electronic
engineering. Thus, references to inte-
gration in this context involve more
than ICs—they mean the combina-
tion of new types of materials and
semiconductor materials. Aizawa has
now begun to speak of a process he
calls ‘‘supermechatronics,”” which
will take advantage of developments
in all three areas mentioned above.

One goal of high precision LSI is
to increase processing speed. But,
Aizawa points out, ‘‘Power con-
sumption will grow in proportion to
the second or third power of speed.
Therefore, gains in speed of more
than four- or fivefold are unrealistic.””
Techniques to reduce the operating
energy of individual elements repre-
sent an ‘‘intermediate solution,’” and
“‘real increases in information pro-
cessing speed require a switch from
serial to parallel processing.’” But,
this architectural approach to increas-
ing speed depends on the availability
of high precision LSI in the “mecha-
tronic’’ sense.

Aizawa sees thin-film technology
as one of the major avenues for inte-
grating silicon semiconductor material
with coatings of complex metallic
alloys and new materials, many com-
posed of rare earth elements. ‘‘Pro-
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computer hardware advances

Epson’s full-color thin-film
transistor LCD is an early
example of ‘‘mechatronics,’”’
the combination of
mechanical and electronic
engineering. Transistors at
each pixel turn on to allow
light from the back of the
display to pass through the
proper color filters.
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cessing for other than semiconductors
has hitherto been limited to the so-
called electronic ‘passive’ elements,
but this must now be extended to in-
clude nonlinear and active elements,”’
he says. Thin-film technology has
already expanded beyond its well-
known applications in disk drive
heads and media to nonimpact
printer heads (both ink jet and mag-
netic). It is also used in LCDs based
on active matrices of thin-film tran-
sistors—each pixel in the display is an
active element.

Ultrahigh precision mechanical
processing is a third key element in
the mechatronic integration process.
According to Aizawa, ‘‘Tolerances
down to the submicron level. . . will
be necessary for the interfaces in

transducers working between differ-
ent physical qualities—light, mag-
netism, electrons, etc.”’ For example,
optical communications require that
optical cable connectors be within
tolerances of 0.1 micron.

These technology trends will heavily
impact personal computer products.
In printers, for example, Aizawa pre-
dicts nonimpact printers with high
speed, high resolution, and color may
outpace the dot-matrix impact
printers by 1986. The three non-
impact technologies currently show-
ing the most promise are ink jet,
thermal transfer, and optical print-
ing. But, says Aizawa, none are now
capable of coping with all print
requirements. Thermal transfer, for

(continued on page 56)



Leading the way in Carroll Touch
tOUCh teChn0|ogy 2 subsidiary of AMP Incorporated

Touch technology is leading the way for
more people to use computers in more ways In Touch With Technology
than ever before. ..and Carroll Touch has
been leading the way in touch technology for
over a decade.

By using touch, you interact with your
computer by simply touching the screen.
With touch input systems, there are no
command languages to learn and no typing
skills to master.

When touch makes sense —with casual
users, or in a harsh environment—we've got
the touch. We're putting people in touch with
these remarkable systems in applications
ranging from industry, education and the
military to public information and office
automation.

Carroll Touch can lead you to the touch
system that’s right for your product. We
design and manufacture hardware for a

variety of standard monitors and terminals as
P.O. Box 1309

well as custom designs. Get in touch with us Round Rock, Texas 78680
to find out more. 512 244-3500 Telex 881906
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Integration fuels advances
(continued from page 54)

example, is low cost, but it is slow.
Ink-jet technology holds great prom-
ise for high resolution, but it also has
a speed limitation.

Aizawa sees the solution to the
speed bottleneck of ink-jet printing
in the integration process. Develop-
ing a bank of 2000 nozzles would
allow the ink-jet printer to achieve
speeds comparable to those of opti-
cal printers. This development, how-
ever, could take up to five years.
““And, it will take just as long to
develop a color printer for personal
computers that will use optical print-
ing,”’ notes Aizawa.

Sensors, or input devices other than
alphanumeric keyboards, will develop
well beyond the level of the mouse,
which Aizawa calls ‘‘little more than
a toy in comparison with a true sen-
sor.”” While voice input of any prac-
ticality or reasonable cost appears to
be many years away, line sensors for
inputting characters and graphics

According to Epson’s Susumo

Aizawa, by 1986 we can expect

to see the printer market moving

toward nonimpact printers,

higher speed, higher resolution,

and color.
seem feasible outcomes of the LSI
process. “‘I would like to see the early
implementation of input by pattern
recognition equipment,’’ says Aizawa.

Epson has done a great deal of
development work in LCD technol-
ogy including a commercially avail-
able 80-char, 25-line display and a

color TV with a 2-in. LCD. The lat-
ter is an example of the integration
process, which produced an active
matrix of 57,600 thin-film transistors
on a quartz glass plate. It is hardly
surprising, then, that Epson sees a
bright future for LCDs.

Aizawa predicts that although the
CRT will dominate the market for
the next five years, during that time
flat panel displays will appear with a
size, resolution, and price equivalent
to CRTs. This will have two results.
First, CRTs will become bigger and
slimmer, with even faster response
time and higher resolution than at
present. Second, Aizawa predicts that
“‘in the 1990’s, the CRT will give way
to the flat LCDs.”’ Several factors
will have to develop in concert to
push these results along: contrast and
diagonal size must improve, as well
as resolution and response speed.
Thus, in addition to developing thin
film technology, which enables the
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CEH SN G W € Ry

orn

e g TesT




placement of so many transistors or
diodes on a large glass surface; fine
chemical technology must also pro-
gress toward producing a far more
sensitive liquid crystal material.
The effects of these technological
developments on personal computers
will be influenced by consumer
demands. Aizawa doubts that the
portable computer will be readily
accepted by consumers. He defines a
portable computer as one that ‘“‘a
10-year old child could carry for at
least one mile and that operates on
the order of 10 hours on its own
batteries.”” To date, however, no
such portable computer incorporates
the full architecture of a professional
computer. ‘“That is,”” says Aizawa,
“an 80 x 25 12-in. screen, a 16-bit
CPU with 128-Kbyte RAM, two 320-
kbyte floppy drives, and an MS-DOS,
CP/M-86 or Unix operating system.’’
Portables suffer from poor screen
display and higher cost. Unless these

problems can be overcome, Aizawa
feels, portable computers may be
relegated to more specialized market
segments than desktop units.

Whatever the possibilities offered
by developments in technology, the
market force of the personal com-
puter will not be strong enough to
carry them through alone. The much
larger consumer market for TVs,
VCRs, and other products using
magnetically processed images, and
for copy machines and cameras (what
Aizawa calls the video processing
industry) will help make the technical
developments cost effective.

For example, Aizawa points out,
““The existence of the TV industry,
with an annual production of 40 mil-
lion units, provided the inexpensive
CRT display monitors that made the
spread of the personal computer pos-
sible.”” Similarly, the small, high
capacity floppy disk drives are the
results of technology transfer with

video recorder technology; LCDs
started with watches, and so forth.
Consequently, the manufacturers of
video processing products may also
be the manufacturers of computer
peripherals. ‘“To be frank, Epson’s
development of the world’s first LCD
color TV sprang from this realiza-
tion,”’ says Aizawa.

Linking computer technology to
these much larger markets makes a
developing technology less expensive
and speeds its progress. If the flat
panel were of use only to computers,
the volume of flat panel displays
might represent at best a quarter of
the market for TV sets. ‘““However,”’
adds Aizawa, ‘‘if the flat panel can
be introduced to both markets—
personal computers and TVs—the
situation becomes very different.’’

—Tom Williams,

West Coast Managing Editor
SYSTEM TECHNOLOGY
(continued on page 64)




PROCESS CONTROL

INTEGRATED WINDOWED APPLICATIONS

NOW THINK OF
SOMETHING YOU CAN'T
DOWITHA

PERSONAL PDP-I1.

Overthe years, Digital’s
PDP-11™systems have proven
to be the most successful
minicomputer family in history.
Powerful development tools
and over 2,000 applications let
PDP-11 systems do just about
anything.

Our Professional™ 300 Ser-
ies systems let you capitalize
onthis rich PDP-11 software
heritage. And they do it with

desktop economy and conven-

ience. That's why we call the
Professionals our “‘Personal
PDP11s”

Now there's aimost no PDP-

11 application that exceeds the
processing range of our Per-
sonal PDP-11 family. Because
we've expanded the line with
our new, high performance
Professional 380 workstation.

INTRODUCING THE
PROFESSIONAL 380
WORKSTATION.

We've given the Professional
380 workstation our 10-mega-
hertzJ11™ chip set. Soitcan
process data up to three times
faster than the Professional 350™
workstation. Infact, the Profes-
sional 380 benchmarks like a full
size PDP-11/44 minicomputer.
And all of this power fits right on
your desk.

We didn't stop just by mak-
ing itfast, either. We gave itan op-
tional 33 megabyte internal hard
disk to hold larger data volumes.
And we doubled the display
quality to 960 by 480 pixel reso-
lution, available inthree mono-
chromesor color.

Memory is expandable from

512 Kbytesto 2 megabytes. Five
free module slots allow system
expansion. Many types of pe-
ripherals, interfaces, voice and
communications options are
supported.

All ofthese attributes open
up awhole new level of PDP-11
applications to you on the Pro-
fessional 380 workstation. Such
as process control, scientific
data acquisition and analysis,
instrument regulation and auto-
matic test. There's almost no limit
towhat you can do.

YOU CAN GROW
THROUGH THE FAMILY.
The Professional 380 isthe
leading member of acompatible
family of engineering and scien-
tific workstations. It's priced at
just $6595 with monochrome

monitor and keyboard.

The Professional 350 system
is our mid-range standard. With
monochrome monitor and key-
board, it's available for just
$4595.Both our Professional
350 and Professional 380 sys-
tems et you choose 5, 10 or 33
megabyte hard disk options.

At just $3595, the Profes-
sional 325™ workstation pro-
vides alow cost entry to personal
PDP-11 computing. It's pack-
aged with 512 Kbytes of memory
and an 800 Kbyte dual diskette
storage unit.

Both systems can be up-
gradedto a Professional 380
workstation. So you can start
with just as much Personal PDP-
11 capability as you need. And
add function as you go.

© Digital Equipment Corporation 1984. Digital, the Digital logo, PDP-11, Professional 300 Series, Professional 380, J-11, Professional 325, Professional 350, P/OS, RSX-11-M-PLUS, VAX, RT11, Synergy, ALL-IN-1 and DECnet are
trademarks of Digital Equipment Corporation. MS-DOS® and CP/M-80® are trademarks of Digital Research, Inc. UCSD-pSystem is atrademark of SofTech Microsystems, Inc. UNIX is a trademark of AT&T Bell Laboratories
VENIX isatrademark of Venturcom. Idrisis atrademark of Whitesmiths, Ltd. RS/1is a trademark of BBN Software Products Corporation, a subsidiary of Bolt Beranek and Newman, Inc. SNA is a trademark of International

Business Machines Corporation



SCIENTIFIC DATA MANAGEMENT

YOU CAN USE PDP-11
AND VAX SOFTWARE.

Our Professionals canrun
proven PDP-11and VAX™ oper-
ating systems. P/OS™ is amodi-
fied version of our RSX-11M-
PLUS™ multitasking realtime
software. It provides VAX and
PDP-11 file structure compatibil-
ity, so you can distribute many
RSX programs among VAX,
PDP-11and Professional sys-
tems.

P/OS also lets you use Digital
Classified Software. This exten-
sive software portfolio offers so-
phisticated applicationslike the
Supercomp-Twenty spread-
sheet andthe RDM-300 data
management systsem. MS-
DOS? CPM-80°and

UCSD p-System™ pack- £

graphics library, the GIDIS™ vir-
tual device interface, Tektronix
4014 terminal emulation,
NAPLPS videotex protocol,
and Digital's ReGIS™ protocol.
Business graphicstoolsinclude
ATHENA/graph;* MAPS/PRO-

graphics™ andthe PRO/SIGHT™

object-oriented drawing
package.

YOU CAN AUTOMATE
YOUR OFFICE.

Our new Synergy™ software

CAD/CAM

electronicfiling, calendar man-
agement and electronic mail
capabilities.

NETWORKING GIVES YOU
UNLIMITED RESOURCES.

The Professionals let you

access just about any computing

resource you need - no matter

which computer providesit. DEC-

net™ networking software and
the Ethernet local area network
let you use your Professional as
a distributed workstation to PDP-

givesthe Professional 300 Series  11and VAX systems, or to other

ageslet you handle many
personal computing tasks. And
with the RS/1™industry-stand-
ardlaboratory research system
andthe CT*OS word processor,
your Professional becomes a
powerful scientific workstation.
Many PDP-11 realtime appli-
cations are supported through
RT11™ software. For medical and
commercial uses there’sthe
MUMPS operating system. You
can choose from three imple-
mentations of UNIX™ software -
PRO/VENIX;*XENIX and
IDRIS™ And you can use your
Professionals for 2-D CAD/CAM.
Sophisticated graphics
capabilities include the CORE

ware and software products, are
engineeredto conformtoan
overall computing strategy. This
means that our systems are
engineered to work together
easily and expand econom-
ically. Only Digital provides you
with a single, integrated comput-
ing strategy direct from desktop
to data center.

For more information on our
Personal PDP-11s, the Profes-
sional 300 Series workstations,
call1-800-DIGITAL, ext. 680. Or
mail the coupon or write to: Digi-
tal Equipment Corporation, 200
Baker Avenue, West Concord,
Massachusetts 01274.

I'dlike more information on Digital’'s
Professional 300 Series Workstations.
[ Please send a copy of your
Professional Series Brochure.
[ Please have asales

awindowing environmentto
support the work you doin your
office, as well asinthe lab. Word
processing, database manage-
ment, personal filing, spread-
sheet and statistical graphing
functions are provided. Upto
four windows can be active
simultaneously.

Oryoucan offioad ALL-IN-
1™ functions from a VAX system
host to your Professional, with
Pro/Office Workstation. ALL-IN-1
providesindustry-leading word
processing, automatic spelling,

Professionals. And directly or via
gateways, you can access other
vendors’ systems through 3270,
2780/3780 or SNA™ protocols.

Inshort, there’s an excep-
tional range of applications that
you can handle at your desk
easily and cost-effectively with a
Professional.

BEST ENGINEERED
MEANS ENGINEERED
TOAPLAN.

Professional 300 Series
workstations, like all Digital hard-
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representative call with
complete information

Name
Title

Company
Address

ity

Gephore  BA
THE BEST ENGINEERED
COMPUTERS

IN THE WORLD.
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EMULEX’S LEVERAGE GIVES

INTRODUCING MEDALIST,
CHAMPION AND TITLEIST
With Emulex’s wide range of
SCSI controllers for both disk
and tape, you now have the
leverage you need to boost real
I/O power and flexibility into
your system’s design.

Our compact Medalist,

Champion and Titleist controllers

give you this leverage through

a long list of high-performance

features. Features everyone has

learned to expect — and get —
from Emulex.

Our SCSI-based micro-
controllers offer you a convenient
vehicle to build, update, mix or
interchange different types of
peripheral storage devices to
your mini/micro computer
systems. With Emulex’s unique
commitment to full SCSI devel-
opment and support, the Medal-
ist, Champion, and Titleist take
advantage of the widest range
of advanced SCSI enhance-
ments. Enhancements like
arbitration, disconnect/reselect,
and full SCSI Copy.

All of these powerful control-
lers include the following high-
performance features that give
you extra leverage.

* Custom MOS VLSI chips that
increase reliability, reduce
power consumption and
lower costs.

* A 14 KB data buffer to ensure
high performance in disk and
tape operations.

» Support of two ST506, or ESDI
drives and one 4" tape drive.

* Automatic self-test as part of
each power up.

* On-board operation configura-
tion switches.

* Fault and activity LEDs.

* An on-board front panel con-
*Titleist MTO2 requires +12 VDC.

COMPUTER MANUFACTURERS
TOTAL SCSI CONTROL.

nectorfordrive statusindications.

* Medalistand Champion con-
trollers perform defect media
management.

* Only +5 VDC power required*

Now let's take a closer look at the

specifics of each new Emulex

controller.

MEDALIST
$T506/5CsI
DISK

: CONTROLLER.

The Medalist combines SCSI

with the popular ST506 Win-
chester disk drive interface. This
gives you a wide selection of

full or half-height 51" disks to
choose from, varying in capacity
from 5 to 140 megabytes. The
Medalist also supports 16
Read/Write heads

CHAMPION
ESDI/SCSI
DISK Lk
CONTROLLER. "~ T M

With Champion, you can inter-
face two serial-mode ESDI 51"
Winchester drives to the SCSI
bus. These large capacity drives
support up to 10 MBits-per-
second disk transfer rates, higher
bit densities per track and range
from 110 to 380 megabytes.

The Champion also features hard

and soft sectoring capability.
CIRCLE 30

TITLEIST
t TAPE/SCSI
i CONTROLLER.

Titleist is a high-performance,

4" streaming tape controller
compatible with the QIC-24 stan-
dard tape data format. The ver-
satile Titleist controller has been
quality engineered to interface
to most of today's popular %"
streaming tape drives of various
capacities.

OTHER EMULEX/SCSI PRODUCTS

THAT ADD TO YOUR LEVERAGE.
Emulex/SCSI host adapters are
available for Q-Bus and Unibus
systems, |IEEE 796 Multibus
systems, the IBM PC, PC/XT and
PC/AT and “compatibles.’ User-
developed SCSI host adapters
developed by other vendors are
also viable for use with Emulex/
SCSI controllers.

GET YOUR MAXIMUM SCSI LEVERAGE
FROM EMULEX.

With Emulex’s unparalleled com-
mitment to full SCSI develop-
ment and support, and with our
wide range of products, you
have the leverage you need for
full SCSI control.

For detailed information on
Emulex/SCSI products, call
toll-free (800) 854-7112. In Cal-
ifornia (714) 662-5600. Or
write Emulex Corporation, 3545

Harbor Blvd,
-x—
®

P O. Box 6725,
Costa Mesa,

EMULEX
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There Are Only Two Things
New Tested Pairs

OEMs face major problems trying to

decide which hard disk drives toibuild

into their microcomputersystems. What
with the wide rangeof drives, and so

Ta— many hidden costs associated

iﬁ‘ with evaluation, testing and

v ~  integration, the process

becomes a time-consuming and costly hasste:

But there’s a way out—from the company that’s
helped solve OEM disk controller integration prob-
lems more often dnd over a longer period of time
than anybody in the business. That company is Xebec.

From standard-setting to vertical
integration, from heavy investment

in computer-aided design to the
total commitment to the most auto-
mated manufacturing technologies,
Xebec has demonstrated its leader-
ship position in supplying micro-
computer storage solutions.

Tested Pairs. The Guaranteed Match.

With its new tested pairs program, Xebec solves a

major industry problem: post-delivery drive failure
when interfaced to the controller. Having to do “after

he fact” drive testing for many of our OEM cus-
tomers, we have decided to offer a “before the fact”
program. We’ll guarantee quality and reliability
by assuring a match between our zero defect :
controllers and a choice of drives in different
capacities and form factors.

It’s simple. Tell us which drives .
you’re considering and we’ll test
them on Xebec-designed equipment
against the most rigorous standards
in the industry. Standards we at
Xebec have set. Then we’ll tell you
which of our controllers is the best
match for that drive—or we’ll cus-

~tomize a controtter for you—and

accelerate your time to market.

The Edge In Controller Technology.

Xebec controllers are well known as the best in the

industry. Their single-board designs incorporate MOS
microprocessors and the latest standard cell and sur-
face mount IC technology. Compatible with standard

~ interfaces, our controllers have set the pace with

sophisticated data separation, advanced error detec-
tion and correction, hard-fault isolation, a high-level

CORPORATE HEADQUARTERS
2055 Gateway Place, Suite 600
San Jose, California 95110 U.S.A
(408) 287-2700



That Distinguish Xebect

O

Storage Solutions.

command set and other performance and reliability
features.

Now these superior controllers can be paired with
high-quality, Xebec-qualified drives. And you save
time and money on evaluation engineering, incoming
inspection, and service—while gaining a single-source,

j And The Pairing,

" How Xebec Does It. And Why.

Xebec can offer its tested pairs service to OEMs
because of our commitment to quality. Zero defect
quality symbolized by our ‘“Xero D”’ '
signature and demonstrated by our
superior computer-aided design,
manufacturing and testing. Our _

single purchase order solution to disk drive integration

The Front Line Of Drive Testing.

We were recently asked to design and
build a disk drive tester for one of the
world’s largest OEMs. We'll be using that
tester to analyze disk drive performance
for you. Full environmental testing,
including shock-and vibration. Full- ...
functional testing at elevated tempera-
tures, with read/write tests at marginalized
voltages. Careful calculation of hard and
soft bit error rates. Complete checking

of FCC and other agency emission stan-
dards. We’ll make sure any drive meets its
stated specifications and performance
and quality claims.”

talented people. Our experience.
That’s how we can provide high-
quality products for prices no more
than products that deliver a lot less.

Why offer our tested pairs? Why originate a new
concept in quality? Enlightened self-interest. Because
if we don’t, someone else will. Frankly, we want to

~ continue to enjoy the benefits of our ieadership

position as much as our customers do.

Call Xebec today. Pair up with one of our
representatives to find out more about
how Xebec tested pairs can
benefit you.

SALES, INTERNATIONAL, SALES, US.A

Belgium Sunnyvale, CA (408) 733-4200 Kierulff
32-02-762-9494 Irvine, CA (714) 851-1437 Hamilton-Avnet
England Atlanta, GA (404) 457-9872 Avnet Electronics

Boston, MA (617) 740-1707

44-734-693511
e Dallas, TX (214) 361-0687

Jealy Baltimore, MD (301) 992-7377
Federal (301) 621-3010
Chicago, IL (312) 931-1420

39-6-350201

U.S.A. AND CANADA DISTRIBUTORS

Hamilton Electro Sales

The Quali
lnveslmeliryl
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Machine vision technology is coming of age—but it's not here yet

Limited capabilities of current
machine vision systems have forced
nearly all system manufacturers to
concentrate on refining a single task,
or at best two of four basic tasks. At
least one company, however, now
offers a system that it claims is
diverse enough to do any of the four.

The first of these machine vision
tasks is recognition—identifying what
the object is. Second is inspection—
determining how good it is. Third is
gauging—calculating what size it is.
And the fourth is guidance—figuring
out where it is, or where it should go.

According to its director of market-
ing, Pattern Processing Technologies
of Minneapolis, Minn is one of the
few manufacturers with a system that
defies the need for specialization.
Arne L. Watland says that his assess-
ment is founded on a unique feature
of the company’s APP 90 system.
The APP 90 is the only hardware-
based machine vision system now
available, he maintains.

Not only does the hardware base
permit versatility, Watland says, but
it provides what he claims to be the
fastest speed of any system. A simple
task, the analysis of a very small, sin-
gular window, for example, might re-
quire only 4 ms. Such a task would
tell only where the window is and
what is in it. However, very few tasks
of far greater complexity would take
more than 30 ms. ‘‘Software-based
systems cannot provide these speeds
or the ability to perform multiple
tasks,”” Watland says.

The system uses a statistical analy-
sis technique, according to systems
engineering manager, Craig Valenty.
A random statistical evaluation is
first made of a number of pixels
within a given window. From that, a
“fingerprint”’ is generated to identify
what is being viewed. The rest of the
process is proprietary, Valenty says.

System accuracy results from use
of 256 encoders. Each encoder per-
forms a statistical analysis of a speci-
fied area. It provides resolution up to
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1 pixel within a 4- x 4-pixel window.
One encoder would ordinarily be as-
signed to one window. When fewer
than 256 windows are being viewed,
however, several encoders could be
assigned to each window.

There is only one processor in the
system, according to Valenty. A com-
munication processor that acts as a
traffic cop controls communication
between the processor and the outside
world (eg, an interface with the robot
and the CRT).

Although most machine vision sys-
tems perform only one of the four
basic tasks, Dr Alan Strelzoff (direc-
tor of machine vision products for
Analog Devices in Norwood, Mass)
said the company’s 1VS-100 system
can handle two of the four: recogni-
tion and gauging. He admits a basis
exists for the specialization theory,
however. If an Analog Devices’ sys-
tem were used for something other
than its original purpose, for
example, new software would have to
be written.

Strelzoff points out that the IVS-
100 is in the middle of the range be-
tween very low cost/low processing
power and very high cost/high pro-
cessing power systems. The system,
therefore, is specialized. It cannot do
everything, but it is not meant to.

Machine Vision International of
Ann Arbor, Mich has organized its
Genesis 4000 vision processing algo-
rithms on principles of what the com-
pany calls mathematical morphology.
Marketing manager Don Vuchetick

defines morphology as the use of
shapes to probe the spatial nature of
digital images. Gray scale processing
occurs simultaneously across entire
images. This enables the user to filter
out information that would interfere
with locating defects.

The Genesis system could be used
in the second of the vision tasks—
inspection. Speed depends on the
application, according to MVI mar-
keting communications specialist
David J. Gayman. In a robotic appli-
cation involving six degrees of free-
dom, for example, a complete cycle
is unlikely to require more than 10 s.

Cameras are hottlenecks

Machine vision systems have four
basic sections: image acquisition,
CPU, mass storage, and user inter-
face. Capabilities of the last three sec-
tions are almost always greater than
those of the first, which in essence is
a camera.

Most machine vision systems could
provide greater speed and resolution
if not for the limited capability of
current cameras. Camera quality is
particularly critical for two-camera
systems that provide three-dimen-
sional viewing.

Pattern Processing Technologies
has spent a lot of time investigating
how to bypass the camera bottleneck,
according to Watland. ‘‘Many of the
present cameras have such a narrow
gray level representation that they
miss the outer edges of the item being

(continued on page 66)
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In basic operation, a typical machine vision system acquires, digitizes,

and processes video information. Digitized information from the image
acquisition subsystem is analyzed by the CPU that is based on
computational algorithms developed for a specific application. Results are
presented to such devices as a host computer or production line equipment.




DATATAB® DIGITIZERS,

the uncompromising choice for
accuracy, dependability and versatility

The highest inherent accuracy available

ALTEK builds its accuracy into the table,
so no controller modifications are needed.
And we offer a choice of accuracy to meet
your needs: *.010", +.005” or +.003",
the highest accuracy you can buy.

Versatility in OEM or end user
applications

ALTEK offers interchangeable control elec-
tronics ranging from single board to com-
plete stand-alone workstations, in both
end user and special OEM configura-
tions. Table sizes range from 12”
X 12”7 to 42” x 130". Your
choice of opaque, back-lit or
rear projected surfaces.

14 years of productdependability

DATATAB’s patented design makes
periodic maintenance unnecessary. Perfor-
mance is unaffected by use, temperature
or humidity conditions. Hundreds of sys-
tems in daily use have proven our long term
reliability.

ALTEK

®
C O r O ra th n 2150 INDUSTRIAL PARKWAY, SILVER SPRING, MARYLAND 20904
TEL: (301) 622-3906  TWX: 710-825-0422
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Machine vision technology

(continued from page 64)
studied,’’ he says. The PPT system
is definitely ‘‘camera-limited.”’

Analog Devices, for one, is doing
something to bypass this problem.
The company recently entered into a
joint agreement with a camera com-
pany in France to develop a camera
specifically for machine vision appli-
cations, according to Strelzoff.

Strelzoff also predicts changes
within the machine vision industry
during the next few years. ‘‘Progres-
sion of machine vision architectures
will gradually make machine vision
systems look more and more like
vision systems, and less and less like
general purpose microcomputer spe-
cial software,”’ he claims. That does
not mean the systems will ever emu-
late human vision, however. ‘‘What
we want to do is make vision systems
that can comprehend what they are
seeing by incorporating artificial in-
telligence into those systems,’’ Strel-
zoff says. ‘“‘But when we get done
with that, we will have vision systems
that can do quantitative things in a
way that humans can’t. Even with
that, the systems will have limited
ranges of activities compared to that
of humans.”’

Machine vision is definitely com-
ing of age, according to George R.
Gagliardi, a senior consultant at the
Cambridge, Mass research firm of
Arthur D. Little. He said he believes
the number of conferences and
papers being presented on the subject
provides ample evidence of this.
General Motors helped legitimize it
by buying pieces of five companies
that manufacture machine vision sys-
tems with an initial investment of
about $50 million. ‘‘Other companies
look at GM and decide that if an $80
billion company has invested in it,
they had better study it, too,”” he
added. ‘“The result is a rapid increase
in industry growth.”’

Need for Al

There is almost universal agreement
among machine vision experts that
artificial intelligence will be a major
factor in the growth of machine vision
technology. The only disagreement
centers on when Al will be developed
sufficiently to be incorporated.
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Machine vision system sees expanding market

Applications for machine vision are growing in number—
and so are the number of companies making machine
vision systems. Today’s online machine vision systems
evolved from experimental versions developed at such
organizations as General Motors’ Research Lab and at
universities around the world. As such, they are far more
sophisticated than their predecessors.

Estimates of the number of firms now making machine
vision systems vary widely, but most indicate a range of from 50 to 200
companies. The actual number depends upon definition of machine
vision itself. According to George R. Gagliardi, a senior consultant at
Arthur D. Little, “‘the market is growing steadily. An increase of 50 per-
cent a year for the next couple of years is not unrealistic.”

In areport still in preparation for the Cambridge, Mass research firm,
Gagliardi notes that the number of machine vision system manufac-
turers has catapulted from 30 to more than 150 in just four years. “Part
of the confusion [in estimates of market participation] is that a lot of
systems that incorporate machine vision are not really machine vision
per se. Many companies use machine vision in their products, but they
might call themselves electronic automation companies, for example,
not machine vision companies,” he says.

Increased competition, however, is forcing manufacturers to differen-
tiate their products by focusing on systems built for specific markets
and applications, Gagliardi maintains. “Vendors have been burned try-
ing to modify their systems to fit several uses. So now that there is
more interest out there [for machine vision systems], the vision com-
panies are providing customized products. Machine vision systems
designed for specialized applications will account for 70 percent of

sales by 1988,” he predicts.

‘“The next generation of machine
vision systems will have to do more
than just low level processing, ac-
cording to Dr Linda Shapiro, direc-
tor of intelligent systems at MVI.
““They will have to be able to reason.
Only with reasoning ability will the
systems be able to carry out high
level processing.”’

Low level systems are now pixel
based, she explains. High level sys-
tems, on the other hand, will work
with entities extracted from the
image. Those entities might be sur-
faces or even segments of images that
are considered important. ‘‘Al will
determine where the system is to
focus in order to obtain the needed
information,’’ says Shapiro.

Machine vision systems now in re-
search labs can take advantage of Al,
Shapiro claims, even though that is
not true of commercial systems.
Experimental machine vision systems
that use Al now exist, she adds.

Analog Devices’ Strelzoff agrees
that Al will be very important to the
development of future machine vision

systems. But he disagrees with Shapiro
on the question of timing. Strelzoff
says he is somewhat less optimistic,
““but we will have some aspects of Al
coupled with vision before the end of
this century.”’

Gagliardi says far less stress is
placed on Al. ‘“‘Ultimately [AI] can
help a lot. But the industry won’t be
lost without it,”” he maintains. Part
of [its use] will be in application
development. Right now you need an
experienced person who understands
complex techniques.

‘““‘Having an expert system with
vision as an input would probably
speed up the development cycle,”
Gagliardi adds. ‘I would say that
before the end of the decade you will
see systems out there that are using
true Al. But right now the vision
companies are more concerned about
establishing a market base than they
are about getting Al into the system.”’

—Sydney F. Shapiro,
Managing Editor
SYSTEM TECHNOLOGY
(continued on page 72)






A VERY FAST UPDATE ON
MOS ROM DEVELOPMENTS.

We have nine different 150ns MOS ROM circuits—from 16K to 256K.
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Eliminate
problems

The new TMS4161 Multiport Video
RAM from Texas Instruments is the first
high-density dynamic RAM with two
separate and independent ports. You can
quickly move data out of or into the
memory through the serial port at the
same time the CPU is accessing the
memory through the random-access port.
Thus, the TMS4161 can supply video
data to a bit-map display at the same
time the graphics processor updates the
video memory. This breaks the “bottle-
neck” of conventional DRAMs.

A 256-bit shift register is built in on
the chip. As a result of this unique
architecture, display refresh overhead
consumes as little as 4% of available
memory accesses rather than the typical
70% required by systems with standard
DRAMs. This effectively eliminates
memory contention problems inherent in
computer graphics systems.

You also quadruple memory update
bandwidth through the random access
port. And the separate serial port can
supply video data to support pixel rates to
beyond 150 MHz—with a resolution
exceeding 1,280 pixels per line.

These performance advantages are
responsible for the Data General
DS/4200 advanced engineering work
station shown here, which has more
functionality packed into an extremely
compact system.

Proven technology

for greater reliability

The TMS4161 Multiport Video RAM is
built using the same proven high-volume
technology as TI’s industry-leading
TMS4164 64K DRAM. Timing for

the TMS4161 is compatible with the
TMS4164—meaning that both of these
top-quality memories can be mixed in
the same memory system. Address pin
locations are also the same on both
devices, making PC board layout easy.

<« Improved memory efficiency is pro-
duced by the unique multiport architec-
ture of TI's new TMS4161 Video RAM.
[t increases memory system functional-
ity while reducing system size and cost
for applications such as this advanced
Data General engineering work station.

27-4972
©1984 TI




video memory bandwidth
with TT's new Multiport RAM.
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Major reductions in system component count and board area are achieved by using the
TMS4161 Multiport Video RAM in the unification of graphics and text into a totally
bit-mapped system.

Design higher-performance
graphics systems using fewer parts

with new Multiport Video RAM.

Because TI's TMS4161 Multiport Video
RAM integrates the shift register and
associated control logic onto the memory
chip, you can reduce your overall system
parts counts dramatically. Thus, system
reliability is substantially improved.

As illustrated in the charts above, TI’s
Video RAM helps unify and consolidate

memory arrays, simplifying system design
even more. This unification of memory
makes feasible new system architectures
not possible with single-port memories.
The most significant advances are in
the area of bit-mapped graphics. The
higher update bandwidth of the
TMS4161 allows a major step forward in
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graphics system design—the treatment of
characters as graphic elements in a
totally bit-mapped display.

TI's TMS4161 will allow the develop-
ment of even higher-performance graph-
ics systems, with a more efficient use of
memory resources. Your designs will gain
simplicity, flexibility, and improved per-
formance with reduced system costs and
increased reliability.

Nonvideo uses, too

The dual-ported architecture and the
ability to move data rapidly make the
TMS4161 ideal for other, nonvideo
applications such as image processing of
video data streams, bulk data transfers
between disk and main memory, radar,
and even laser printers.

Call 1-800-232-3200, Ext. 132
Detailed applications information on TI’s
unique new TMS4161 is available in a

series of five Application Notes. For your
set, plus a data sheet and reprints of
Video RAM articles, call the telephone
number above. For additional technical
information, contact the TI field sales
office or Regional Technology Center
nearest you.

j
TEXAS b
INSTRUMENTS

Creating useful products
and services for you.
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Gallium arsenide technology on the move

GaAs digital IC technology continues
to advance rapidly. Real strides for-
ward are taking place both in the
laboratory and in real-world manu-
facturing. These developments, exem-
plified by progress in GaAs RAMs,
are also evident in the commercial
market activity taking place in GaAs
arrays and logic devices. Although
MESFETSs continue to be the most
common device, researchers are ex-
amining other types of circuits.
Researchers hope that bipolar ECL
technology will lead to even faster
GaAs circuits. Finally, there is much
activity in packaging and manufactur-
ing technology as GaAs gets closer to
high volume commercialization.

GaAs RAMs

At the recent 1984 IEEE GaAs
Symposium held in Boston, re-
searchers from Nippon Telephone &
Telegraph (Atsugi, Japan) described
a 16-Kbit GaAs static RAM that was
designed using direct coupled FET
logic. With more than 100,000 FETs,
it is the largest GaAs IC yet pro-
duced. The device has minimum

address access time of 4.1 ns and
power dissipation of 2.52 W. Both
enhancement-mode (E-mode) and
depletion-mode (D-mode) MESFETS
were fabricated using a self-aligned
FET technology developed at NTT.
Each memory cell was designed with
six transistors composed of one
enhancement/depletion (E/D) type
cross coupled flipflop and two
DMESFET transfer gates.

Although access time is shorter by
a factor of 4000 compared to 16-Kbit
silicon ECL SRAMs, its developers
remain unsatisfied because simula-
tion had predicted a 2.06-ns access
time. This shortfall is due to the scat-
tering of FET threshold voltages that
results from dislocations in the GaAs
crystal. Experiments with dislocation-
free material confirm that the speed
increases as predicted. Despite that,
100,000 transistors and a 4.1-ns
access time are impressive results in
a GaAs IC.

Progress in the allied cryogenic
technology, High Electron Mobility
Transistor (HEMT), was represented
in a 4-Kbit SRAM described by

Fujitsu Ltd (Atsugi, Japan). Operat-
ing at liquid nitrogen temperatures
(77°K), the GaAs/AlGaAs selec-
tively doped heterostructure device
exhibits a minimum address access
time of 2 us with 1.6-W power dissi-
pation. At room temperature (300°
K) access time is 4.4 ns with 0.86-W
power dissipation.

The selective dry etching process
used for the development of the cir-
cuit results in highly uniform device
parameters, such as threshold vol-
tage. This technique, however, causes
some wafer damage, which can be
repaired by low temperature (400 °C)
annealing. The 4-K x 1-bit SRAM
uses D-mode HEMTs for load de-
vices with E/D type direct coupled
FET logic used for the basic memory
circuit—a six transistor, cross cou-
pled flipflop.

The 2-ns speeds were obtained, ac-
cording to Fujitsu, by using 1.5-um
gate devices and 3-um design rules.
Although 2 ns is the highest speed
4-Kbit RAM ever reported, devel-
opers estimate that the address access

(continued on page 74)

The HMD-11141-1, a
1.4-GHz, 4-bit shift register
from Harris Microwave
Semiconductor, represents the
new breed of ultrahigh speed
logic circuits designed in
GaAs. The ECL-compatible
chip is packaged in a hermetic
flat pack to minimize
parasitics and cross talk.
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Elco sets international
standards in high-density
connectors.

2 mentation. When it
~ comes to VG/DIN,
come to us. Call

Today's high-density packaging  as |/O connectors for
is creating a new international PC ~ wire or flat cable.

connector standard — the DIN Fully tested

41612 family — for those applica-  backpanels, two- your Elco distributor or
tions that demand high contact sided or multilayer, representative.

density, metal-to-metal reliability with VG/DIN mounted, 3 El

and low mating forces within small  are supplied to your specs. N CO 2
envelope dimensions. Elco is in the Elco. The first. More thana Corporat'on
forefront of this worldwide effort dozen years production experience SEIE - ANRERG! TIIRCANY (OMEEDY
with the industry's broadest line of  enabled Elco to become the first Proven Printed Circuit
one-, two-, three- and four-row U.S. manufacturer to qualify its VG/ i i
standard and inverted styles, in- DIN connectors to MIL-C-55302/ Connections Worldwide
cluding the unique 201-pin in 131-134. Today we're still leading ) ,

Series 8457. These are available the way in applications like tele- ("}3‘;8”;;153'3200”@81 R AR

for printed circuit or rack mounting, communications, mainframe, MiCro  Midwestern Regional Sales Office: Bedford, TX
with solderless VARIPIN™ press-fit, ~ and military computers, industrial B R ol s WobsnaMA

wire wrap or solder terminations; or ~ controls, test equipment and instru-  (617) 935-6810
For literature contact Elco Corporation, 74 Brookhollow Drive, Santa Ana, California 92705; (714) 641-2040. TLX: 182131
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EXCUSE.

America’s declining
productivity is serious
business.

It's about time we all
got serious about it.

America’s productivity
growth rate has been
slipping badly for sev-
eral years now, com-
pared to that of other
nations. And it's ad-
versely affecting each
and every one of us.

We've all seen
plants and businesses close down.
Tens of thousands of jobs lost. Prices
rising, quality deteriorating. A flood
of foreign-made products invading
our shores. It's all part of our declin-
ing productivity rate.

We've simply got to work it out—
and we've got to work together to do
it. But first, we need to know more
about the problem and the possible
solutions so we can act intelligently
and effectively.

That's why you should send for
this informative new booklet. It hasn’t
got all the answers—there are no
quick and easy ways out—but it's a
very good place to start the produc-
tivity education of yourself, your
associates and your workers. It's free
for the asking—and in quantity. Mail
the coupon right away. Ignorance is
no excuse.

A
M A public service of this publication
and the American Productivity Center.
America.
Let's work
S o

P.O. Box 480, Lorton, VA 22079

Yes, | would like to improve my company’s
productivity. Please send me a free copy of
“Productivity: the crisis that crept up on us.”
(Quantities available at cost from above

I |
| |
| address.) |
[ |
| Title |
et |
| City __________ State Zip |
]
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Gallium arsenide technology
(continued from page 72)

time can be improved to less than
1 ns by using 1-um gates and 2-um
design rules.

Like silicon memory, GaAs mem-
ory is in the forefront of process
technology. For commercial circuits,
however, we must look elsewhere. No
GaAs memories are available in the
commercial market. Only three com-
panies presently offer GaAs digital
circuits in the marketplace. They are
Gigabit Logic, Inc, with a line of
logic circuits; Harris Microwave
Semiconductor, offering logic and
cell arrays; and Tektronix, with MSI
cell arrays.

GaAs logic circuits

The Tektronix Quick Chip array,
described by Louis Perque of Tektro-
nix (Beaverton, Ore), is a DMESFET
array that can integrate both digital
and analog functions. The 80 x 80 mil
array contains 28 corecells that can
each contain 2 gates or 1 latch. The
array has 24 1/0 cells and pads. Typi-
cal gate speed is 190 ps at 10 mW per
gate. I/0O power ranges between 25
and 50 mW and total nominal chip
power is 2 W. Circuits can be fabri-
cated that use clock rates up to 2-
and 5-GHz analog bandwidths. The
cell library of logic gates, macro-
functions, and I/0 buffers contains
over 60 corecell and 1/0 cell designs.
The 1/0 cells interface with ECL,
CMOS, or TTL.

Although most of the GaAs re-
search and all of the commercially
available circuits, to date have used
MESFETs, Rockwell International
Corp (Thousand Oaks, Calif) has
expanded the technology by applying
heterojunction bipolar transistors to
SSI digital ICs. As reported by P.M.
Asbeck of Rockwell, the use of an
ECL approach allowed engineers to
fabricate several circuits that prove
the benefits of bipolar circuitry. The
circuits include ring oscillators with
40-ps gate delays, frequency dividers
with 8.56-Hz input frequency, and a
4-bit pattern generator operating with
2-GHz clock and nonreturn to zero
data rates of 4 Gbits/s. Most of the
circuits were based on current mode
logic where current is steered between
alternate paths according to the gate
input states. Developers claim that

the transistors display a better trans-
conductance than that of FETs and
cutoff frequency as high as 40 GHz—
both excellent results.

Uniformity of threshold voltage
was much better than MESFETs or
HEMTs. Since nonuniformity of
threshold voltage from one transistor
to the next is a continuing problem
with FETs, this was a very important
finding. The smaller deviation in
threshold voltage that was observed
appears to be process related rather
than the result of dislocations in
the GaAs as is the case with FETs.
Yields at wafer probe have been as
high as 90 percent. Such yields cou-
pled with high speeds and the adop-
tion of unmodified silicon circuits
portend a bright future for GaAs
heterojunction bipolar transistors.

GaAs IC technology is now mature
enough that practical problems are
beginning to stir industry interest.
Among these are packaging consider-
ations and manufacturing. Gigabit
Logic (Newbury Park, Calif) de-
scribes two types of chip carriers that
are suitable for ultrahigh speed GaAs
ICs.. They are designed to reduce
delay, transmission line loading,
cross talk, and power supply noise
pulses. Tektronix has designed a
sophisticated 48-pin chip carrier for
its Quick Chip. The carrier incor-
porates coplaner 50-Q signal lines
from the die to the I/0 pads. Berylia
substrate is used for thermal perfor-
mance, and integral bypass switch-
ing capacitors minimize digital
switching noise.

Still, numerous manufacturing
problems are holding back the com-
mercialization of GaAs. A Defense
Advanced Research Projects Agency
study described by Steven A. Rooslid
of DARPA states that the manufac-
turing difficulties of GaAs relate to
the present state of the art in material
and process control. A major prob-
lem is the lack of reproducibility in
the characteristics of material deli-
vered by commercial crystal growers.
Today’s substrates are barely ade-
quate for production.

—John Bond, Senior Editor

SYSTEM TECHNOLOGY
(continued on page 81)



The Technology
Of Experience

“What we know
/e is just as important

Alan C. Young
General Manager, Marketing Department,
NORYL Products Division

as what we make!

Ao

“When you've been there before, you're
familiar with the road to innovation.
You've already discovered cost-
effective detours and shortcuts that

can be invaluable the next time around.

% | What we know is just as important
{ as what we make. For over 40 years,

b ’ . we've helped develop exciting new
* applications for our resins in partner-
—— ship with customers in every major
industry all over the world.

Sharing our enormous resources and know-
ledge contributes to mutual growth—the
technological prowess of the General Electric
Company...a worldwide network of plastics
Application Development facilities...second
and third generation manufacturing plants that
epitomize the state of the art. .. and the one-of-
a-kind Plastics Technology Center as the nucleus.
| personally am always amazed at the scope
of our company. In fact, one of our greatest
challenges is to make certain that our vast re-
sources are recognized as easily accessible and
readily available to you, person to person.”

Call (800) 422-1600 and request our
Global Directory. It's the first step in putting
GE Plastics’ experience to work for you.

GE PLASTICS

THE STRATEGIC SUPPLIER
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Breakaways. Stacking.
Shrouded. Unshrouded.

Let our headers cut the
cost of your inventory.

Take our breakaways.

Just stocking these versatile snap-apart
headers can save you the hassle and cost of
inventorying individual sizes. They come in sticks up
to 40 position, single, 80 position dual, right-angle or
in-line. You can simply count off the positions you need —
and snap— a smooth clean break, which even allows
you to mount them end to end.

True, breakaways aren’t news. But AMPMODU
breakaways are. They offer you the same precision,
reliability and board-compatibility you've come to
count on throughout this modular interconnection
line.

Whatever your application, look to AMP for
the headers you need —and for the mature
engineering that can save you time and money.

CIRCLE
NUMBER

10

F.N "] = Interconnecting ideas

For more information, call the AMPMODU Desk at
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105

LT
AT

Variety of headers in .0252" and .031" Shrouded aplenty...including compliant pin versions.
x .062" post sizes, in both single and
double row configurations.

AMP is a trademark of AMP Inc



INMOS has natural answers

High-volume production of our new 80ns
how we accelerate your designs.

Some creatures are in their natural element when it
comes to speed. It's breeding and conditioning that have
enabled them to jump ahead of all other species. Speed
is inherent in their sleek, natural design that surfaces
with sudden bursts of energy, in play or in flight.

In keeping with the natural design for speed, our new
80ns 64K x1 DRAM has evolved as the fastest member
of our entire high-performance DRAM family. This new
DRAM chip is available with 80ns, 100ns or 120ns RAS
access times and 130, 160 and 190 cycle times. The part
also offers other exceptional features that are common

only to the INMOS DRAM line. CAS-before-RAS refresh,
for example, as well as nibble mode are delivered as
standard features and at no extra cost. We also furnish
a military version of our new 64K DRAM that'’s qualified
to MIL-STD-883C.

Our 16K x4 DRAM is another outstanding chip in our
DRAM selection. You can choose 100ns, 120ns or 150ns
access time and count on exceptionally high memory
bandwidth. In addition, we offer you our 8K x 8 DRAM with
120ns, 150ns or 200ns access time and pin-1 refresh. Its
byte-wide organization can boost the performance of the
latest microprocessor system.




E

wF

on speed.
64K DRAM is just one example of

You'll also get the flexibility in packaging you expect
from our capable DRAM family. Anything from low-cost
plastic DIPs to ceramic side-brazed editions, including
leadless chip carriers.

The point is, it pays to go to the leader where DRAM
development, production and delivery are simply faster
by nature. To the company that can give you the world’s
broadest DRAM family line with more choices of speeds
and organizations.

If you have questions on which member of our DRAM
field can help you win your design race, just ask us.

We'll be quick with in-depth answers that will fill you in
on the rest of our picture.

Colorado Springs, CO (303) 630-4000 — TWX 910-920-4904 * Atlanta, GA (404) 475-1936
— TWX 810-751-0015 e Burlington, MA (617) 273-5150 — TWX 710-332-8777 * Baltimore,
MD (301) 995-0813 — TWX 710-862-2872 * Minneapolis, MN (612) 831-5626 —

TWX 910-576-2740 ¢ Dallas. TX (214) 669-9001 — TWX 910-997-0822 * San Jose. CA
(408) 298-1786 — TWX 910-338-2151 * Los Angeles. CA (213) 530-7764 — TWX
910-347-7334 » Bristol. England 0272-290-861 — TLX 851-444723 * France (1) 887-2201

— TLX 201222 « Germany (089) 319-1028 — TLX 522645

inmos, and IMS are trademarks of INMOS’ Group of Companies.
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The family of Dip Clip and manufacture are specified quantity or 623-6751. Or, write
test clips we manufac- considered by elec- through your favorite  to us at ITT Pomona
ture grows larger every tronic design engineers electronic parts Electronics, a division
year. With that kind of  to be right at the top. distributor. of ITT Corporation,
selection to choose No questions. After all, we wrote 1500 E. Ninth St.,
from, you're sure to find A superior product?  the book. Pomona, CA 91769.
jUSt the rlght one to fill You know You’ve got And it's free. Our
the bill for your that. And you should.  products are described
particular test needs. know, also, that we and illustrated in our ITT

Also, be aware that make sure you receive 1985 general catalog.
the Dip Clips we design fast service and Just call (714) 623-3463 Pomona Electronics

Dip Clips: Dont m 1SS 1t.
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Surface-mount technology paves the way for smaller boards

Surface-mount technology, intro-
duced in the 1960s and now enjoying
widespread use in consumer products
(especially watches and calculators),
offers advantages that make it the
packaging choice for new board de-
signs. As space becomes a premium
in products outside the consumer
area, the industrial market will take
a closer look at SMT.

The most obvious advantage to
using SMT is that board size can be
decreased. Surface-mount devices are
considerably smaller than conven-
tional parts so they can be more
densely packed. This reduces board
area by up to 50 percent, resulting in
material cost savings and weight
reduction. There is also space savings
in the third dimension because boards
are not as high. This two-way reduc-
tion proves beneficial to the manu-
facturer who wants smaller systems
(ie, portable computers) and also to
the manufacturer who wants to offer
more capability in the same footprint.

Surface-mount devices need no
through holes in the PC board. With
no contact through the board, both
leaded and surface-mount devices can
be soldered on the same board. Al-
though eliminating some SMT advan-
tages, this process can be useful when
components have no surface-mount
device counterparts. And, in contrast
to traditional boards, signal lines can
be shortened. This, in turn, reduces
inductive noise spikes, switching speed
delays, and electromagnetic interfer-
ence. Yet another benefit of SMT is
that board manufacturing lends itself
to automation. For some companies,
the entire manufacturing process is
integrated including designing with
computer aided engineering/computer
aided design systems, software con-
trolled manufacturing, and testing.

Despite its advantages, SMT’s big-
gest drawback is the initial investment
in capital equipment. Nevertheless,
for large companies with high volume
production, the use of surface mount
will become a requirement to remain
competitive. Several companies, par-

One major advantage of surface-mount technology is the reduction in
component size. To illustrate this space savings, compare a typical 28-pin
DIP with the 28-lead small outline integrated circuit (SOIC).

ticularly those based in Europe and
Japan, have a head start in manufac-
turing and using surface-mount com-
ponents. For small or medium
volume producers who need the ad-
vantages of surface mount, there are
third-party manufacturers that pro-
vide this service.

An example of such a third party
is Micro Industries (Westerville,
Ohio). It provides engineering ser-
vices as well as manufacturing ser-
vices and uses an integrated process
from design through board test. It
starts with a CAE system that han-
dles schematic capture and simula-
tion. This information is passed over
a local area network to a CAD sys-
tem. At this point, data from the
CAD system is used to lay out the
board, eliminating duplication of
effort by either the engineers or the
CAD operators. The CAD system
then turns out PC board layouts and

this information is used to direct
pick-and-place machines.

Micro Industries uses a vapor phase
method to solder the surface-mount
devices. An infrared method used
prior to vapor phase was abandoned
because it required rework due to
shorts. In addition, hot spots
appeared that would burn up
components.

The controlling factor in the vapor-
phase process is the speed at which
the boards travel through the cham-
ber. This speed can be adjusted so
that a part stays in for a minimum
amount of time. This closely con-
trolled method offers the ability to
put solder only where required.

Testing considerations
The final aspect of SMT consists
of testing. Because there are no leads,
or extremely short ones, testing is
(continued on page 82)
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Surface-mount technology
(continued from page 81)

Assembly Method

Manual conventional

Automatic conventional
50 percent manual

Surface-mount
technology

Automatic insertion facility

Low to medium volume
surface-mount device facility

High volume surface-
mount device facility

Cost Comparisons of Surface-Mount Technology—I

Component PC Board Overheaded Direct Manufacturing
Cost Cost Labor Cost Cost
$550 $50 $27.50 $627.50
$550 $50 $19.36 $619.36
$550 $25 $8.50 to $13 $582.50 to $588
Capital Annual Volume  Total Available

Investment Required Volume

$1 million 40,000 50,000

$10 million 100,000 100,000

$25 million 200,000 1 million

Material from Micro Industries shows the cost of a typical 512-Kbyte RAM board as well as the capital expenditure
justification. Dollar savings are not as dramatic when taken as a percentage of the total cost of board production.

Cost Comparisons of Surface-Mount Technology —II

Assembly Method

Manual conventional

Automatic conventional
50 percent manual

Surface-mount
technology

Automatic insertion facility

Low to medium volume
surface-mount device facility

High volume surface-
mounted device facility

duplicate hardware and volume production.

Component PC Board
Cost Cost
$2200 $200
$2200 $200
$1673 $50
Capital Annual Volume
Investment Required
$1 million 40,000
$10 million 5000
$25 million 12,000

Material shows the board factor with 2 Mbytes of RAM. Clearly, cost savings increase substantially due to the elimination of

Overheaded Direct Manufacturing
Labor Cost Cost
$110 $2510
$77 $2477
$9 to $16 $1732 to $1739
Total Available
Volume
50,000
100,000
1 million

difficult. The boards must be designed
to be testable so either one side or
both sides will have test pads to
access nodes. This can sometimes
mean giving up the space advantage
gained by using SMT, but the num-
ber of test pads can be limited or the
board can be broken up into sections
for testing purposes.
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Michael Curran, chief executive
officer of Micro Industries, says that
in order to compete with offshore
competitors, the process has to be as
automated as possible. He also points
out that capital expenditure savings
should be considered in terms of sys-
tem level savings instead of savings
in component costs. Offering a similar

service is Texas Instruments’ Surface
Mount Technology Center (Houston,
Tex). At the center, users can assem-
ble a TI-supplied demo board, or
their own prototype. The lab has a
pick and place robot that can handle
a variety of components and is used
by TI in the assembly of its SIP

(continued on page 84)
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Surface-mount technology

(continued from page 82)

dynamic RAM modules. In addition
to the robot, the workshop contains
solder paste screen printers, vapor-
phase reflow equipment, a defluxer,
and inspection stations.

Even with the increasing number
of components available from a
myriad of companies combining with
the advantages of surface mounting,
the traditional DIP is not on the way
out. Expressing the position of Moto-
rola’s MOS Integrated Circuits
Group , manager of technical com-
munications James Farrell says,
““Even if surface mount becomes
overwhelmingly popular in the next
5 or 10 years, there will always be a
significant percentage of DIPs in
use.”’” The best place for SMT, ac-
cording to Motorola, is in a new de-
sign that incorporates a large number
of microprocessors or memories on
a small board, coupled with a desire
to keep cost low. As an example,
mainframe memory boards that are
big, expensive, and heavy could be
replaced with surface-mount devices.

Motorola is committed to SMT
and offers the full component spec-
trum. For instance, package planning
for a 1-Mbit DRAM is separating it-
self into two groups. Motorola and
Intel are proposing both a 300-mil
wide DIP and a standard plastic
leaded chip carrier to hold the rectan-
gular memory chip. TI (and IBM)
favor a 400-mil wide DIP and a
‘“‘quintet’’ package with leads in four
groups. This package is similar to a
PLCC with j-type leads yet is a
longer, narrower package.

The j-type is just one lead type that
is used in surface-mount devices.
Used primarily with PLCCs, it works
best with higher pin counts. JEDEC
standards do exist for both square
and rectangular bodies with j-type
lead spacing on 50-mil centers. Posi-
tioning and replacement is fairly easy
with these lead forms. The j type
leads form a package that is thicker
than the small outline IC package,
which could be a weakness when try-
ing to save board space. The j type
however, provides more lead strength.

For small outline IC packages, the
gull wing type lead is popular. One
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Surface-mount devices are available in a variety of forms. This leadless
chip carrier socket (or connector) acts as an interface between the chip

carrier and the board.

advantage of gull wing leads is visible
solder joints, an important considera-
tion for inspection. One drawback to
gull wing leads is that leads are nar-
row and can be damaged. In addition,
high pin count packages are imprac-
tical. The gull wing lead is popular in
Japan and as such offers the advan-
tage of being a proven process.
Leadless packages, particularly
ceramic chip carriers, are put on the
board in a variety of ways. The pack-
age can be placed in a socket or con-
nector, it can be directly mounted on
an alumina substrate, or on a PC
board that offers the same coefficient
of expansion as the chip carrier.
Components are available at many
levels in surface-mount packaging—
from the low level sockets to memory
chips and microprocessors. Augat
Interconnection Components (Attle-
boro, Mass), for example, provides
several surface-mount devices. The
CCS series leadless chip carrier socket
provides test point provisions and an
open-sided insulator for improved
heat dissipation. The series features
an outboard contact for inspection of

reflow solder joints, cleaning, and
repair. The socket is compatible with
JEDEC type A and B design on
0.050-in. centers.

Rohm Corp (Irvine, Calif) provides
another example of the kinds of parts
available as surface-mount devices.
Although the company offers a vari-
ety of such devices, one of its latest
designs is a chip resistor network. The
devices are available with two, four or
eight isolated resistors per package. A
notched space between terminals pre-
vents bridging of adjacent terminals
during soldering operations.

An example of a typical standard
semiconductor component available
in a surface-mount package is the
uPD4364, a low power ‘‘mixed
MOS”’ 8-K x 8 static RAM from NEC
Electronics, Inc (Mountain View,
Calif). Available in a mini-flat pack-
age, the chip features low operating
power and two chip-enable inputs for
power down battery backup applica-
tions. A CMOS version is also avail-
able. NEC has had 2-K x 8 CMOS
RAMS for several years in a mini-flat

(continued on page 86)



LOW POWER, CMOS 8086
SINGLE BOARD COMPUTER

Replace Your iSBC* 86/05 and get the
Benefits of CMOS Technology Without Redesign

Compare these Key Features:

Bus Type

CPU

85V Operating Current
Operating Temperature
Supplied RAM (Bytes)

RAM Battery Back-Up On Board

Whether your application is an
existing system upgrade or a
low-power CMOS system
design, DTI's CBC 86C/O5 will
make your job easier. Full hard-
ware and software compatibility
with the iISBC* 86/065 allows you
to gain the low power advan-

INTEL
iSBC* 86/05

MULTIBUS*®
8086
4.7 amps max.
OC to 55°C
8K
No

tages of CMOS without sacrific-
ing system performance or your
development investment. You
even get fast nonvolatile
memory on-board, and a full-
spec MULTIBUS® interface to
maintain compatibility with ex-
isting systems.

ASK ABOUT OUR NONVOLATILE CMOS RAM FOR MULTIBUS AND LSI-11 TOO!

Above specifications taken from manuf