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Announcing the WY-75. 

Adding elegance to your DEC* computer 
never cost less. Just add the WY-75, VT-100* 
software-compatible terminal. 

It's a lot more than just an accessory. The 
WY-75 has a compact, ergonomic design. 
With a finely sculpted, low-profile keyboard. 
And a swivel and tilt non-glare 14" screen, 
tailored with an 80/132 column format. A 
combination of features other VT-100 soft­
ware-compatible terminals just don't offer. 

The WY-75 lists for only $795. A price that 
won't tie you down. 

Contact Wyse Technology for more informa­
tion and you'll see why we're so well-suited 
for your DEC. 

Dress up your DEC 
forS795. 

WYSE 
I I I 

.. 

Make the Wyse Decision. Write 3 on Reader Inquiry Card 

Wyse Technology, 3040 N. First Street, San Jose, CA, 95134, 408/946-3075, 
TLX 910-338-2251, Outside CA call toll free, 800/421-1058, in So. CA 213/340-2013. 

'VT-100 and DEC are trademarks of Digital Equipment Corporation. 



Now your computer 
can have 20/20 vision. 

Datacube continues to be the single 
source leader in image processing 
and graphics for your Multibus, 
Q-Bus, and now IBM PC's. Solutions 
are available from single boards to 
fully integrated systems. 

Resolutions range from 320H x 
240V to 1400H x 1100V with pixel 
depths from 1 to 24 bits. 

The new SP-123 offers advanced 
signal processing of high resolution 
black & white or full color images at 
the rate of 14 megapixels per second. 

The new IVG-128 is a complete 
video acquisition and display module 
on a single IBM PC compatible card. 
It features input & output look up 
tables, an 8-bit digitizer, and RGB 
8-bit outputs. 

The new DC-1000 and DC-1500 
systems are complete workstations 
capable of video acquisition and 
image processing. 

Datacube products provide 
reliable vision and real time image 
processing for robotics, medical 
imaging, surveillance, inspection , 
teleconferencing, animation , etc. 
And at surprisingly low prices. 

Call or write for our new Product 
Guide of Multibus, Q-Bus, and 
IBM PC compatible boards and 
systems. Datacube Incorporated, 
4 Dearborn Road, 
Peabody, MA 01960, 
Telephone: (617) 535-6644. 

Data cube 
We'll look for you at SIGGRAPH '841 
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Qume can give your system extra appeal-with terminals 
made to order to your exact specifications. 

We'll work from your specs, or be your 
partner in the development process. A 
dedicated Qume applications engineer 
will be with you from start to finish, 
to help identify your needs and 
recommend the right ingredients 
to make your product plan a success. 

Choose a different interface. A unique command set. 
Even specialized electronics. No modification is too small, no 
specification too unusual for our experienced team 
of hardware and software design profes-
sionals. On the outside, select custom 
colors, your own labels and logo, pro­
prietary packaging and owner's 
manuals. Without paying heavy 
premiums for these extras. 

From custom design to 
assembly, we can do it all for you - or any portion of it. We'll 
build your terminal with the strict quality control that has 
earned us the industry's lowest DOA rate . We'll give you quick 
turnaround and delivery schedules 
you can count on. And we'll keep 
service simple with modular 
design and a ready-to-ship ll 1 111 II' 
spare parts inventory. 

When you really 
• 

You'll find doing business with us 
easy, because we work hard to maintain 
your flexibility. Simple, straightforward 
contracts. No surprising incremental want 1t your way, 

we'll be there. charges. And because Qume is a member 
of the ITT family of companies, you know 
we'll be there to serve you. 

If you're looking for ways to beef 
up your system, call Mike Sugihara, 
Manager of OEM Marketing, at 
(800) 223-2479. And get the details 

from the one 0 EM terminal team 
that can really deliver it your way: 

Qume Corporation, 2350 Qume Drive, 
San Jose, CA 95131. Q 
0 1984 Qume Coq>o rni;on. ume® 

A Subsidiary of ITT 
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Industry Review: Multiple Bus Structures And Custom Chips Increase Multiuser System 
Performance 
by Andrea Coville 

Multiuser systems range from mini-based systems to single microprocessor systems to multi­
microprocessor systems: This review looks at the single microprocessor-based small systems. 

Designer's Guide To Semi-Custom ICs 
by Ron Collett 

Semi-custom ICs lower a system's overall cost since they drastically reduce the number of chips, PC 
boards, wires, connectors and overall assembly costs associated with standard IC designs. 

Refined Media Extend Magnetic Recording Capabilities 
by Julie Pingry 

Refinements in materials and processes for manufacture are providing substantial increase in media 
capacity. 

Defense Electronics And Industry Synergism 
by M.R. Hanrahan 

The scope of military electronics is broadening as the push for advancement creates collaborative ef­
forts between commercial enterprise, university research, and the Department of Defense. 

Electrostatic And Vector Plotter Developments 
by Mike Cashman 

The plotter of today, with the same performance attributes (plus improved reliability), costs a small 
percentage of what it cost 10 or even five years ago. 

New Architectural Designs Push Fault-Tolerance Into The Market 
by Dave Wilson 

There is a trend to move away from batch processing to on-line, interactive processing, particularly 
in applications that consist of numerous transactions that must be processed quickly and accurately. 

Making Fast Faster: The Design Of A Small Graphics System Enhancement 

by James R. Coyle 

One major market for displays is control industries whose product performs constant monitoring and 
management of a process. 

ON THE COVER 
Cover photo courtesy Gould AMI Semiconductors Inc. The three wafers in the background depict the improvement in fabrication 
process technology. Larger wafers offer increased yields, yet it is important to consider the transition from 3" to 5" wafers when assess­
ing the yield . The chips in the foreground illustrate the wide variation of packaging for ch ips. 
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Of course, we're talking 
about the MULTIBUS" 
architecture. The most 

•widely accepted, best sup­
ported bus architecture 
in the world. 

But since you've 
already made the wise de-

• cision to use MULTIBUS 
as your road to riches, 
we're now going to show 
you the best place to start 
your journey. 

Right here. Because 
as you might suspect, we 
know just about all there 
is to know about MULTI­
BUS. After all, we invented 
it. And we have the larg­
est selection of MULTIBUS 
products to be found. 
Anywhere . 

For starters, there are 
our boards. We've pro­
duced over a million 
since 1976. Which should 
give you an indication 
of the experience we have 
in manufacturing quality 
boards. Quality that's 
not easily achieved. 

Our boards are scrutin­
ized at every level of 
integration. From chip 
through system level. And 
each board is tested to 
make sure it does its job 
in every one of its config­
urations. We even pull 
finished product from our 
warehouse for retesting 
and inspection.Just to 
make certain nothing 
slips by. 

You can count on the 
road being smooth for 
a long time to come, 
too. Reliability is assured 
fron1 start to finish. We 
continually monitor each 
board throughout its 
entire production life. 
Even going so far as lot 
sampling older boards 
and putting them through 
5000-hour life test 
studies. 

Then there's the selec­
tion. A big one. 

Over 115 different 
© 1984 Intel Corporation 

board-level products. 
Supporting 15 CPUs (from 
our 8080 to 80286). So 
you won't get stuck into 
one or even two design 
approaches. A tranquil 
thought when you consid­
er how fast things change 
in the marketplace. 

What's more, you can 
count on getting every­
thing you need. From 
peripheral controllers to 
memory expansion, data 
communications and 
graphic boards. Plus card 
cages and software (in­
cluding iRMX 861;1 the 
most popular real-time 
operating system in 
the MULTIBUS world). 

One more fact about 
our MULTIBUS products. 
You can get fast service 
anywhere along the road. 
We've got one of the 
largest field engineering 
forces in the world. Over 
600 factory-direct people. 
Not to mention localized 
support from our world­
wide network of trained 
distributors. 

So don't miss the bus. 
Travel safely. And arrive 
sooner. Call toll-free (800) 
538-1876. In California, 
(800) 672-1833. Or write 
Intel, Lit. Dept. C-20, 
3065 Bowers Ave., Santa 
Clara, CA 95051. 

We'll be happy to 
welcome you aboard. 

intef 
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Snap, snap ... 

Snap. 
You're done. 
Meet Snap lock ™-the brand 
new connector cover that cuts 
assembly time in half ... and 
costs less too! 

Snapl ock ™ saves you money 
two ways . . in labor costs and 
in unit cos ts as well . It's the 
remarkable new universal hood 
that assembles wi thout tools in 
th ree simple, snap-together 
operations. 

Designed for any sub-miniature, 
type D connector, Snaplock™ 
offers a strong top-to-bottom 
locking mechanism , superior 
strain relie f based on innovative 
ratchet clamps, and the choice 
of three cable exit paths. Fewer 
parts and a mi rror-image design 
virtually eliminate assembly 
errors. 

Cable exit options.· 180 °, 90 ° left or 
90 ° right. 

Call 800-345-2121 today for a 
free sample and all technical 
spec ificat ions. 

milford null modem 
Component Products Division 

Phoenixvi lle Pike and Charlestown Road 
Malvern, PA 19355 
800-345-2121 (in PA, 215-296-8467) 
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This Lundy has an all-pervasive 
breath-takingly beautiful 4097th color. 

Ifs called high resolution. 
lundy's T5484 Color Raster Graphics Tenninals have the highest color resolution available. 

Think of that resolution as a Super Hue--a 4097th color-that mixes with all other 4096 colors 
to make each as sharp as )'OU've ever seen. 

Our 5480 Series of color raster termi­
nals and workstations aren't the only 
ones with 4096 colors. But the colors 
have never looked so good. Because 
resolution has never been higher. 

New standards. 
The 1536x1024 pixels set a new 

standard for displayable resolution. 
Raster staircasing is significantly reduced 
without the complexity of anti-aliasing. 

But new standards don't stop with 
highest resolution. Areas are filled vir­
tually instantaneously so the 5480 Series 
also sets a new standard for polygon fill. 

Vector generation sets a new standard, 
too. The time lapse between the mo­
ment you draw until the picture is 
generated is as much as 50 percent 
faster than many others. 

Enemy of obsolescence. 
You shouldn't be forced to ditch 

programs in place when you buy a new 
terminal. For that reason, standard with 
all 5000 Series models is a Tektronix 

Lundys 5484 color raster design workstation. 

4010 or 4014 Emulator with mixed-mode 
software switch for enhancing existing 
programs with color-native protocol. 

Currently, our terminals can be driven 
by many of the leading software prod­
ucts. And the list is growing rapidly. 
Because Lundy is committed to an ag­
gressive third-party software develop-

Write 7 on Reader Inquiry Card 

ment program to provide the most 
comprehensive application packages. 

Lundy will help you 
see more in graphics. 

When you look at our 5480 Series, 
take a close look at Lundy, too. We're a 
company thats as good as its products. 

A company that balances high tech 
with solid business sense. 

A company as proud of its service 
(one of the largest service organizations 
in the industry-39 locations nation­
wide) as its engineering expertise. 

A company you can count on to help 
you see more in graphics-and get 
more out of graphics-both now and in 
the long term. 

For more information, write 
Lundy, Glen Head, New York 11545, 
or call: (516) 671-9000. 



Heurikon presents Minibox - a multiuser 
UNIX workstation based on its powerful 
HK68TM single board microcomputer and 
Uniplus +TM UNIX System III or System V 
operating system with Berkeley enhance· 
ments. 

Designed with the OBM in mind, one me fits 
all. Both compact and flexible, the Minibox 
includes within its 10.S"w x 13.9'h x 20.5"1 
frame a ZOO or 400 watt power supply, six 
slot Multibus ™card cage, 14-5 available for 
user use!I, single double density floppy disk 
drive, streamer tape drive, and 31 or 65 
Mbyte Winchester drive jexpandable to 280 
Mbytesl. All this within the same cabinet! 
System status LBDS on the front panel in· 
funn the user of CPU and disk drive activity. 

piler, associated assembler and linker/loader. 
Optional languages are: 

Macro assembler, ISO Pascal compiler, 
FORTRAN-77 compiler, RM-COBOL™, 
SVS BASIC !DEC BASIC compatible inter· 
preter), SMC BASIC !Basic-Four BB3 com· 
patible interpreter). and Ada™. Other 
utilities include UltraCalc ™ multiuser 
spread sheet, Unify™ DBM, Ethernet™, 
and floating point processor. Alternate 
operatin~ systems available are 
PolyForth , Regulus™, CP/M 68K™, and 
others. 

'UNIX is a lrldemark d Bell l.alxn!aies. Unify is a trademark 
d Unify Cap. UltraCalc is a trademark d Olympus Software. 
l!lhemel is a trademark d Xerol Cap. Urupus+ is a trademark 
d Uoi.5dt Cap. PolyFcrth i.< a trademark d Fcrth, Inc. Regulus 

With Uniplus+ ™, Minibox 
becomes a flexible and affordable 
tool for Jll08IUll deveqlment, text 
preparation. and general office 
ta&ks. Included is a full "C" com· 

mn~n 
BO~ I 

is a trademark d A1cyoo Cap. CP/M-68K is a 
trademark d Digital Research. Ada is a regi!ltred 
trademark "the us pmunen!, Ada )<int ~ 
gram Office. RM.COSOL is a trademark d Ryan· 
McFarland Cap. HK68 is a trademark d Heuri· 
kon Cap. Multibus is a trademark d Intel Cap. 

HELRll<GN 
14UJ 

.J 

3001 l <tlham Drive 
Madison , WI 5371 3 

Telex 469532 
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Take advantage of our learning curve with the STD BUS. 
Sometimes, there's just no substitute for experience. And that's why so 

many smart designers continue to develop new ideas with our MD Series"' 
STD,Z80 BUS,compatible boards. For energy, environmental and process 

" control. Test and measurement equipment. Computer peripherals. High, 
speed printers. Medical electronics. Data communications. And an ever, 
expanding list of applications too numerous to mention. 

Because for a wide variety of situations, our compact boards provide all 
the power designers need. At a price that's powerfully cost,efficient. 

Not only that, our boards are already designed and proven in thousands 
~ of applications. Plus, they're assembled. Tested. Debugged. And modular, 

ized by function so you only have to buy what you need. And there are 
more than 30 boards to choose from. Available through Mostek or your 
local Mostek distributor. 

We also offer development software and operating systems, plus a com, 
plete array of card cages and sub,system enclosures to ease and speed 

.. your design and packaging. 
What's more, the STD, BUS is fully expandable. Which makes it sim, 

ple and economical to add, delete, or interchange boards when you want 
to redesign or upgrade. 

Take advantage of our learning curve experience with the STD,Z80 
• BUS. It's a time,proven course that can add a degree of success to your 

own system designs. For more information, contact Mostek, 1215 W. 
Crosby Road, MS2205, Carrollton, TX 75006, (214) 466,8816. In Europe, 
(32) 021762.18. 80. In Japan, 03/496'4221. In the Far East (Hong Kong), 
5 '68115 7. MD Series is a trademark of Mostek Corporation. 

mUNITED 
TECHNOLOGIES 
MOSTEK 
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'A concern of mine is what impact the rising 
potential for ineffective protectionism may have 
on our industry.J 

EDITOR JS 
COMMENT 

T his summer's trade conferences have shown the tremen­
dous vitality of our industry and underscored the inter­

national nature of the current competition for technology. 
Exhibit floors display a greater share of technology from Japan­
ese manufacturers vying with that of US manufacturers. We also 
see more concern expressed about the effects of Japanese tech­
nology on American industry and what responsive action 
should be taken. One cannot help but feel that the chorus of 
voices, either of indifference or of panic, should be more 
directed. There should, at the least , be critics or an audience 
that would react to the concerns being raised. 

An obvious corollary to this observation is that the United 
States is the only Western nation without a cabinet level repre­
sentative for the information industries of computer, electronics 
and telecommunications. It is also one of the few nations with 
no formal industrial policy regarding those same industries . 
There are, nevertheless, efforts by industry and the administra­
tion to shape legislation or regulation that will affect the infor­
mation industries. 

A concern of mine is what impact the rising potential for in­
effective protectionism may have on our industry. The growing 
strength of demands for protection of the electronics industry 
against the "dumping" of products by Japanese manufacturers 
may be as futile as import duties and quotas on automobiles, 
steel, and textiles. An even worse possibility is that the end 
affect will be the same as in those older, smokestack industries, 
causing artificially high prices, inflation , and rewarding the 
inefficient. 

The call for reciprocal agreements has become increasingly 
shrill. A recent article by Lionel H. Olmer, a Department of 
Commerce Undersecretary, in Business Week (May 14) is one 
of those rare efforts by an administration to enter the public 
record with a statement of policy. The article is circumspect, 
but at one point the author notes that imports will fall in 1984 
as a result of enforcing US trade laws. The point in case is steel, 
an industry where the competition is all but over. The clear 
implication is that electronics can suffer as well. 

Forced protectionism would be unfortunate because Japan is, 
among other things, our best trading partner, the most effective 
proponent of our way of life in the Pacific Rim area, and the 
honored competition that keeps US designers and engineers 
looking at the horizon for better solutions to technological prob­
lems. There is an unreasonable expectation that this will always 
be so. In the final analysis, a pragmatic Japan could sell its tech­
nology more easily to the resource-rich Soviet Union. Our 
experience with the Common Market countries and the oil pipe-

14 

line cooperation with the Soviets shows how economics can 
overcome political orientation. 

We often forget that despite the economic, industrial , and 
technological prowess of Japan , it has become a latter day equi­
valent of Great Britain at its colonial and trade peak . More 
importantly, the Japanese see this analogy, and due to the insta­
bility of the Pacific region , intend to insure that their influence 
does not suddenly erode. With its geographic isolation , Japan 
can ill afford to become a pawn in the volatile politics of the Far 
East. Its lack of mineral resources, fuel , food resources, its 
aging population, and minimal easily inhabited land require that 
it establish a trade-based economy. 

The Japanese microelectronics industry, unlike the consumer 
ele<.:tronics industry, shows little sign of abandoning its market 
share. One response to the challenge has been to analyze their 
reasons for success. Recognition of the multi-disciplinary 
scientific research that encourages microelectronics has pro­
duced efforts on the state and national level to encourage indus­
try and academia to share resources and research. Industry has 
learned that it must form political committees that can shape 
legislation and regulation to its benefit. Further, if US indus­
try is to remain at the forefront, the investment of capital must 
be higher than ~hat associated with traditional industries. 
Similarly, the industry recognizes that its capital investment in 
plant and production facilities must be turned over much more 
quickly in order to remain competitive. The most encouraging 
responses have been industry efforts to form research cooper­
atives such as the Semiconductor Research Consortium and the 
Microelectronics and Computer Technology Consortium. 

Another response has been for larger American firms to 
acquire semiconductor manufacturers. The rationale, at least 
in part, is that the economies of scale, vertical integration , and 
faster start-up time will enhance their capability. Examples 
include IBM's acquisition of 10 % oflntel shares, Honeywell 's 
acquisition of Synertek, GE's purchase of lntersil, Gould of 
AMI, Philips of Signetics and Schlumberger of Fairchild . 

The results, with few exceptions, have not brought about the 
vertical integration typical of NEC, Fujitsu , or Mitsubishi . 
Again , there is a dissimilar Japanese result from a similar effort: 
Fujitsu's investment in Amdahl , NEC and Toshiba's construc­
tion of US semiconductor fabrication facilities, Hitachi's sup­
port of National Advanced Systems, Mitsubishi of Leading 
Edge and Sperry, Espon support of IBM and Sony ofHewlett­
Packard and Tektronix. 

In many cases, the more bellicose advocates of trade controls 
not only have the most to lose in terms of market share, but often 
lose sight of the potential benefits of joint cooperation or com­
petition. These benefits relate to the integration of microelec­
tronics into society, and the benefits that sharing of technologies 
can bring towards making life better for larger portions of the 
world's population. 

Jerry Borrell, Editor-in-Chief 
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High Speed Craft. 
r:r===~I No, not the fighter. The 

craft we're talking about 
is yours . Because with the 
D-SCANGR-2414, you'll ex­
perience something you've 
probably never felt before . 
High speed response . 

Gone are the days 
when you had to sit 
around waiting for the 
host computer to answer 

...___, _____ _, your commands. 
Quickly, here's the story. Speed. Effi­

ciency. Power. Extraordinary visual acuity. 
And local control! 

We're not done yet, either. You can dis­
play up to 1024 colors (not the usual 256). 
Read them flawlessly on our 1280 x 1024 
display (with 60Hz non-interlaced refresh 
rate!). And expand the 4 bit planes to 10. 

The 2414 also gives you display list stor­
age that 's simply unmatched in its price 
class. Starting with 256K and field-expanda­
ble to over lMbyte! That 's two, three, some­
times even four times more storage than you 
can find in so-called competitive terminals . 

Then, to make sure you get the picture 
you want, the 2414 gives you local picture 
manipulation. Local transformations. And 
local graphics tablet support . Which means 
you 'll have true local interactive support . 
You won't get bogged down while the host 
spews out accounting reports . And you get 
instant visual response every time you 
need it. 

There's more to those pictures, too . More 
complexity. More detail . More information 
on the 20" screen at any one time. Plus, the 
handy ability to manipulate the image in 
more ways. And display alphanumerics 
with beautiful precision . 

A very pretty picture indeed. What's 
more, you get easy interface to our color 
hardcopier. Programmable function keys. 
A user-definable look-up table . And user­
definable hardware anti-aliasing. 

But hardware technology notwithstand­
ing, you also get a powerful software story 
with the 2414. For instance, it's compatible 
with the TEK 401X instruction set and Plot 10 
package. So you can save a lot of time and 
aggravation implementing graphics soft­
ware . Upgrade quite painlessly. And elimi­
nate costly re-learning curves . 

There's something heavyweight to 
remember, too . Our service . We design, 
build, sell and service all of our equipment . 
So you never have to wander around won­
dering who to call for help . And waits are 
lifted because you get direct service from 13 
offices across the U.S. 

So call today to learn more about the 
GR-2414. We'll get back to you with utmost 
speed. Just call your local Seiko Instruments 
sales person, or us at ( 408) 943-9100. Write 
1623 Buckeye Drive, Milpitas, CA 95035. 

You 'll find there's a new high speed craft 
u-.at 's drawing a lot of attention. Yours. 

SEIKO 
INSTAUllENTS-

D·SCAN is a trademark ol Seiko Instruments & Electronics. Lid. 
TEK and Plot !Oare registered trademarks ol Tektronix. Inc 

I 984 Seiko Instruments U.S. A .. Inc .. Graphics Devices&: Systems Division. 
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PRO-LOG'S CMOS 
THE LOW-POWERED SOLUTION 

To HIGH POWERED IDEAS 

m Different STD BUS CMOS cards; 
Different board-level solutions; 
Different ways to take advantage of the 

new high-speed, low-power CMOS technology! 

Put our STD BUS CMOS cards to work in 
tough conditions: noisy environments; remote 
locations; cold climates and hot spots. They'll 
deliver a superior performance and consume 
as little as l / 20th the energy of NMOS/ TIL 

LOW NOISE 
With twice the noise immunity of NMOS/ m 
STD BUS CMOS cards are ideal for industrial 
control applications. Electrical and radio fre­
quency noise won't play havoc with their 
performance. 

LOW POWER 
1.Dw power means less heat and greater 
reliability. 1.Dw power means less expensive. 
And in areas where power is unavailable or 
unreliable, a CMOS system will operate on 
a battery pack. 

WIDE TEMPERATURE RANGE 
Not only are Pro-Log CMOS cards at home in 
the factory, they'll perform reliably in the des­
ert or on a mountaintop, with an operating 
temperature range of -40°C to +85°C, and 
storage temperatures up to 100°C. 
For more specifications and ordering infor­
mation, write or call us for your local sales 
representative. The quality and reliability of 
the new CMOS technology are only a phone 
call away. 

~PRO-LOG® 
~CORPO RA TION 

INVENTORS OF THE STD BUS 

2411 Garden Road 
Monterey, California 93940 
408-372-4593, TIX 171879 
Outside CA: 800-538-9570 

Offices and Phone: Australia (3) 836-3533; Benelux (76) 225322; 
Canada (416) 625-7752; England (276) 26517; France (3) 956-8142; 
Italy (2) 824-2112; Switzerland (1) 49 1-2121 



OURSTDBUS 
CARD RACKS, BoXES 
&PACKAGFS 
WILL GIVE You FITs 
r:lerfect fits. 
I.II Not the other kind. 
Perfect fits because at Pro-log straight is 
straight, true is true. 5/s" centers are 5/s" centers. 

Which is why our first card rack was so 
successful 10 years ago. And why that single 
card rack has grown into an entire packaging 
family. 

Racks, Boxes, Packages. Some designed to 
give you holes to fill . Some designed to save 
you a lot of time and money because we've 
already pieced together most of the pieces. 

1.Dok at the boxes and you'll begin to see the 
packaging range we offer. Anything from 4-
slot to 32-slot. Metal enclosures. Molded, glass­
filled, polycarbonate enclosures. 17 different 
card-rack models. 1.Dw-profile versions. Boxes 
that come with or without their own power 
supplies and with or without their own disk 
drives. 

Variations and combinations that can handle 
virtually any drive/ STD BUS board mix. 

Pro-log quality throughout. 
Pro-log warranty. 
Pro-log support. 

Pro-log. We make more STD BUS cards and 
packages than anyone - and when it comes 
to giving people fits - we're the leader of the 
pack. 

For more specifications and ordering infor­
mation, write or call us for your local sales 
representative. 

~ p R 0 - LO Ge ~4;n~e~~~~:o~: 93940 
ut1JQj C 0 R P 0 R A T I 0 N 408-372-4593, TUC: 171879 

INVENTORS OF THE STD BUS Outside CA: 9oo-539-957o 
Offices and Phone: Australia (3) 836-3533; Benelux (76) 225322; 
Canada (416) 625-7752; England (276) 26517; France (3) 956-8142; 
Italy (2) 8 24-2112; Switzerland (1) 491 -2121 

©1984 ADGroup International 036A 



MCCBuys 
Symbolics' Systems 

The Microelectronics and Computer 
Technology Corp. (MCC) recently bought 
40 symbolic processing systems from 
Symbolics, Inc. In excess of$3 million, 
the sale was the largest single order in 
Symbolics' three-year history. MCC is an 
Austin , Texas-based consortium of elec­
tronics and computer companies includ­
ing RCA, Honeywell , and Control Data . 
MCC will be using the Symbolics sys­
tems for artificial intelligence research , 
VLSI/CAD, software technology (higher­
level language research), human inter­
face research , and database design . 

2020 CAD/CAM 
Contract 

Rarntek Corp. has signed 
a contract with Calma 
Company to provide colorgraphics com­
puter terminals for use in Calma CAD/ 
CAM systems. Ramtek expects its sales to 
Cal ma under the agreement to be at least 
$20 million over a period of several years. 
Cal ma's new graphics terminals are based 
on Ramtek's 2020 series, an advanced 
technology product for interactive 2-D 
and 3-D design , including shaded solid 
models. The announcement follows a 
recent multi-million dollar OEM agree­
ment between Ramtek and Control Data 
for CAD/CAM terminal products. 

Codex Modems For 
RCA Network 

Codex Corp. (Mansfield , MA) has signed 
one of its largest contracts to date, a 3-
year agreement with RCA Cylix Commu­
nications Network , Inc., for up to 8,000 
of Codex's new 2640 modems. RCA Cylix 
is a satellite-based , value-added data 
communications network for transaction­
oriented applications, which became a 
wholly-owned subsidiary of RCA Com­
munications, Inc. in 1982. The Codex 
2600 Series modems are the first to uti­
lize the Motorola 68000 microprocessor 
as a controller and a Codex-developed 
custom VLSI signal processing chip set. 
The Codex Model 2640 provides RCA 
Cylix with advanced network control 
capabilities , including transparent moni­
toring of line conditions and self-testing. 
RCA Cylix plans to use the 2640 in irs 
public network , currently serving users 
across the continental United States. 
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Advances In 
High-Density 
Diskettes 

BASF Systems Corporat 

- - ~ 

is taking orders for the newest generation 
of floppy disks, the 5.25 ", high-density 
diskette. BASF first exhibited samples of 
this 5.25" diskette at the Fall Comdex, 
and is now making them available to drive 
manufacturers. A new coating technol­
ogy allows BASF's 5.25" high-density 
floppy to store up to 1.6 Mbytes , or 60 % 
more than the conventional 5.25"96 TPI 
floppy. BASF is one of the qualified ven­
dors for YE-Data's YD-380T disk drive . 
BASF is currently developing a 3.3-
Mbyte 5.25" high-density diskette, and 
will make that product available when the 
new generation drives enter the market. 

Optoelectronic Division 
Begins Production 

National Semiconductor's Optotelectron­
ics Division has begun production at its 
new plant in Rensselaer Technology Park 
(Albany, NY). National consolidated all 
of its optoelectronics operations into this 
one plant after acquiring Xciton Cor­
poration in June of 1982. This new facil­
ity will enable National to put in place an 
advanced statistical quality control pro­
gram designed to further enhance the 
quality of its components. National will 
be expanding the product line in intelli­
gent displays and higher performance 
infrared devices and fiber optics. 

Floating Point Ups • . · 
Lattice Investment : · 

Floating Point Systems Inc. . · · · . 
has recently increased its · 
investment in Lattice Semiconductor 
Corp. by $2.5 million. As part of the 
agreement, Floating Point Systems (FPS) 
may purchase up to one-tenth of Lattice's 
wafer-fabrication capacity for its high­
speed computer products, which require 
the kind of high-performance CMOS 
(complementary-MOS) chips that Lattice 
plans to manufacture. FPS will also be 
given access to Lattice's proprietary 
VLSI (very large-scale integrated) circuit 
design techniques , and assist Lattice in 
the definition and design of standard 
products, including digital signal pro­
cessing circuits. 

Drcatech, Draper 
Labs Development 

., 

Orcatech Inc. and The Charles Stark 
Draper Laboratory (CSDL) has signed a 
development agreement for delivery of t­

standalone computer-aided design soft­
ware on Orcatech graphic workstations, 
addressing the application area of 
mechanical design . CSDL has for the 
past decade been developing sophisti­
cated CAD tools in support of their de­
sign and engineering activities on a wide " 
variety of military and commercial pro­
jects. The CAD package developed by 
Draper Laboratory, referred to as ICAD­
Integrated Computer-Aided Design-has 
been in use for 10 years . Under the Orca­
tech/CSDL agreement, Orcatech has 
worldwide marketing rights and projects 
its initial product offering to be available 
in the 3rd quarter of 1984. 

"Thpe Drives "Thke SJ'"". 
ECC Approach - ., . ~ • . 

A 120 Mbyte class of quar- _ 
ter-inch cartridge tape drives 
utilizing error correction code (ECC) for 
enhanced data reliability will be defined 
and proposed as a worldwide standard by 
the Working Group for Quarter-Inch 
Cartridge Drive Compatibility (QIC). 
The QIC-50 format will provide read 
compatibility with current 4-track and 
9-rrack cartridges which utilize the QIC-
24 recording format. It is expected that 
the present QIC-02 formatted and QIC-
36 basic interfaces will be adapted to ac­
commodate QIC-50 devices. 

Artificial Intelligence 
For Lotus 

Lotus Development Corporation , pro­
ducer and .marketer of the 1-2-3" ' and 
Symphony"' programs for desktop and 
portable computers, signed a licensing 
agreement with Prelude Development 
Corporation , a startup artificial intelli ­
gence software firm . Under the agree­
ment , Prelude, which was founded by a 
former Lotus employee, will license ar­
tificial intelligence (Al) software technol­
ogy to Lotus. Lotus plans to market prod­
ucts incorporating the technology in 18 to 
24 months. The company will develop a 
family of productivity products based on 
intelligent databases to be introduced in 
Spring 1985. 
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A Universe of 1/0 Solutions 
for Multibus™ Systems 
Getting signals to and from your MultibusT• is our business. 
We've already done the design and engineering work to solve 
many of your microcomputer interfacing problems, so you 
can spend more time on total system integration and perfor­
mance. We have over 40 MultibusT• analog, discrete, and 
serial 1/ 0 cards "on the shelf," ready to go to market in your 
systems right now. 

These low cost boards g ive you the flexibility you need for a 
wide range of applications. 

Benefits include: 
• fast, simple programming • powered from system bus 
• memory or 1/ 0 mapped • flexible system configuration 
• easy installation • fast system development 

BURR-BROWN® 

I• II •I 

Signal Types 
• ± 10V 
• ± 10mV 
• 4 to 20mA 

transducers 
• thermocouples 
• RTD 
•DC sense 
•AC sense 

• contact closures 
•TTL 
• discrete 1/ 0 
• pulse counter 
• pulse width 
•frequency 
• period 
• RS-232-C 

Write or call for complete specifications and pricing informa­
tion . 

Data Acquisition and Control Systems Division 
3631 E. 44th Street, Tucson, AZ 85713 • (602) 747-0711 

Putting Technology To Work For You 

ALABAMA, (205) 663-2831 - COLORADO, (303) 771-1530 - DELAWARE, (302) 478-8211 - FLORIDA, Tampa, (813) 885-1796; Jacksonville, (904) 268-1468- GEORGIA, (404) 449-3382 
ILLINOIS, (312) 579-9300 - INDIANA, (317) 257-7231 - LOUISIANA, (504) 887-8550 - MASSACHUSETTS, (617) 339-5522 - MINNESOTA, (61 2) 835-2044 -MISSOURI, (314) 647-8100 
NEW JERSEY, (201 ) 785-4450 - NEW YORK, Albany, (518) 869-3355; Buffalo, (716) 874-4900; Rochester, (716) 323-1250; Syracuse, (315) 455-2469 - OHIO, No rthern , (21 6) 247-3295; 
Southern , (51 3) 772-5544 OREGON, Medford , (503) 772-3187; Portland , (503) 283-2555 - PENNSYLVANIA, (41 2) 366-6664 - TENNESSEE, (615) 689-851 3 - TEXAS, (713) 491-2000; 
Beaumont Area , (713) 842-5950 - UTAH, (801 ) 566-9251 WASHINGTON, Richland, (509) 943-6664; Seattle, (206) 762-6050 WISCONSIN, (414) 352-5777 - CANADA: (403) 458-4669; 
(41 6) 625-0600; (514) 774-5829; (604) 434-2611 ; (613) 725-0288 

Other areas: Burr-Brown, 3631 E. 44th Street, TUCSON, ARIZONA 85713 USA - Tel : (602) 747-0711 - TWX: 910-952-1115 - Telex: 66-6491 - Cable: BBRCORP 

Multi bus'"-lntel Corp. Write 61 on Reader Inquiry Card 



Good news for 
users of STD, 
VME, TM990 
and EXORbus· 
microc~mputer 

There's a new 
kid on the block! 
The name is TL Indus­
tries, and the "kid" really 
knows how to compete. 

TL Industries believes 
in quick delivery and fair 
pricing but will not sacri­
fice quality for these 
beliefs. The proof is in 
the solid warranty that 
backs all of our products, 
and has for over 12 
years. 

Take time to stay 
informed. 

Call or write today for your 
free STD, VME, EXORciser* 
or TM990 catalog. 

~ndustrlEs Inc. 
2541 Tracy Rd. 
Toledo, Oh. 43619 

(419) 666-8144 

Representatives' inquiries are 
welcomed. 
*Trademark of Motorola 

Write 5 on Reader Inquiry Card 
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LAN Marketing 
Agreement 

Interlan, Inc., a supplier of Ethernet 
local area network system products, and 
Data General Corporation have entered 
into a marketing agreement which wi ll 
provide users ofECLIPSE MY/ Family"' 
systems operating under AOS/ VS the 
ability to connect Data General's 
XODIAC"' network to an Ethernet/IEEE 
802.3 local area network. Under the 
terms of the agreement Interlan will pro­
vide Ehternet Communication Control­
lers for connecting Data General 
ECLIPSE MY/Family systems to Ether­
net and Data General Corporation will 
provide the driver software for use with 
AOS/VS software and AOS/VS XODIAC 
software. 

Eaton Acquires 
Bunker Ramo 

Eaton Corporation (Cleveland , OH) has 
acquired the Bunker Ramo Electronic 
Systems Division (Westlake, CA) from 
Allied Corporation , including all of the 
Division's businesses with the exception 
of the antisubmarine warfare product 
line. The Division will become part of , 
Eaton's Defense and Electronics Group 
and will continue to operate under its cur­
rent management. The Bunker Ramo 
Electronics Systems Division will add 
capability to Eaton's role as a supplier of 
C3I (Command , Control , Communica­
tions, and Intelligence Systems) to the 
Government. The purchase price was not 
disclosed . 

Federal Emergency 
Management Systems 

Burroughs Corporation's subsidiary, Sys­
tem Development Corporation , has been 
chosen by Harris Corporation of Mel­
bourne, Florida, to furnish mobile mes­
sage switch and message management 
subsystem for its Direction , Control and 
Warning Communications Systems 
(DCWCS) contract from the Federal 
Emergency Management Agency 
(FEMA). The initial $9 million subcon­
tract to the Custom Products Group of 
System Development Corporation 
(SDC), a Burroughs Company, calls for 
construction and delivery of four shel­
tered mobile DCWS units. Each unit con­
tains Burroughs TEMPEST-qualified 
and Electro-Magnetic Pulse (EMP)­
hardened medium computer systems and 

microcomputer workstations. "TEM­
PEST" is a security design designation 
that allows electronic equipment to be 
protected from compromising emana­
tions. "EMP-hardened" protects both 
hardware and software from the transient 
shock of a nuclear blast. Over the next 
five years , the contract is expected to ex­
ceed $30 million . 

'1t-ident II Displays 
Sanders Associates , Inc. has been 
awarded a $10 million subcontract by 
Sperry Systems Management, to provide 
Auxiliary Display Terminal (ADT) equip­
ment for the U.S. Navy's Trident II navi­
gation subsystem development program. 
The ADT's will provide the keyboard 
entry and display capability for monitor­
ing the Trident II's navigation subsystem 
performance and will also be used during 
maintenance and training operations. 
The ADT is an adaptation of Sanders re­
cently developed MILIGRAPHIC Dis­
play System, a militarized intelligent 
raster graphic display terminal with dual 
microprocessors, derived from Sanders/ 
CalComp VISTAGRAPHIC™ displays. 

Daisy "Tb Offer 
Zymos Libraries 

ZyMOS Corp. will adapt its ZyP stan­
dard-cell libraries for use with Daisy 
workstations, while Daisy will provide 
ZyMOS with training, application assis­
tance and hardware and software to 
develop the Daisy-compatible ZyP li­
braries. This agreement marks the first 
time that ZyP libraries will be available 
for a workstation. The libraries, available 
for both 5- and 3-micron CMOS technol­
ogies, are predefined standard logic func­
tions that are used to design ICs. Each 
library includes more than 100 of the 
most often used digital functions . 

Plessey Reorganizes 

In a move to be more responsive to its 
business opportunities , Plessey Periph­
eral Systems, Inc. has restructured its di­
visional management organization and is 
combining its Computer Systems, Com­
puter Products and Distributor Products 
Divisions. Under the new management 
structure, activities previously directed by 
separate division personnel will be con­
solidated into corporate-wide functional 
groups , including manufacturing, sales 
and marketing, finance, administration , 
engineering and service departments. 
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The General Electric 3000 family of printers has 
become an industry leading product. But now, this 
popular printer series has a new name, because the 
Data Communication Products Department of GE is 
now an independently owned company called Genicom. 

At Genicom today, we offer the same complete 
line of printers we offered while a part of General 
Electric. We have the same facilities, the same na­
tionwide service network, and the same corps of ex­
perienced employees .. . only the name has changed. 

Above all , Genicom offers you the same reliable 
product quality you 've come to expect from us over 
the years. Our Genicom 3000 printers feature out­
standing performance for end-users as well as superior 
flexibility for many OEM 's, distributors, retailers and 

dealers. There are 3000 models with speeds from 40 
to over 400 cps. Single or dual mode printing. Type 
quality from EDP to NLQ. Multi-color printing. Graph­
ics. Selectable type fonts, American craftsmanship 
and more. There are even 3000 family printers for 
personal computers ... ideal for business needs. 

We're proud of the excellent brand reputation we 
established under General Electric. But now we're 
going to make a new name for ourselves by bringing 
you more innovations, and more of the reliable quality 
you've always found in each of our products. 

Genicom Corporation, One General Electric 
Drive, Dept. M331 , Waynesboro, VA 22980. In Virginia, 
call 1-703-949-1170. GEiN•,..~M 

,. l\..UI I 

For the solution to your printing needs call 

TOLL FREE 1-800-437-7468 

Write 56 on Reader Inquiry Card See Us at NCC, Booth 3308 



WASHING ION 
REPORT 
IBM Asks Far Stop On 
Counterfeit Imports 

As part of an increasingly vigorous pro­
gram to protect its products against un­
authorized use, IBM Corp. has asked 
the Customs Service for help in stop­
ping the importation of counterfeit 
copies of more than 70 IBM products. 
To support the request for special pro­
tection, IBM has registered copyrights 
of operating systems, applications pro­
grams and printed materials with the 
Washington enforcement branch of the 
Customs Service. 

Apple Computer enlisted Customs 
aid last year to try and stop the flood of 
counterfeit Apples from the Far East. 
Agents did win indictments recently in 
Philadelphia against a group importing 
fake Apples from Taiwan. However, 
several Taiwanese companies have 
begun importing computers without 
ROM to get around the court ruling that . 
it is the ROM which is protected. Cus­
toms agents, backed by an International 
Trade Commission ruling, have been 
seizing the ROM-less Apples as they 
enter the country, but the legal issues 
are muddy and may have to be resolved 
in court. 

IBM will not say how serious its 
problem with counterfeits is . 

Defic it Emerges In 
Japanes e Computer "n-ade 

Commerce Department figures indi­
cate that imports of data processing 
equipment from Japan jumped sharply 
from $274 million in 1982 to $819 mil­
lion in 1983. Importsofsubassemblies 
and parts were up 65.5 % from $433 
million in 1982 to $708 million in 1983. 
Meanwhile, exports of the same type of 
equipment to Japan increased only 
slightly, leaving the United States with 
a trade deficit of nearly $700 million. 

The figures show an increasing de­
pendence by U.S. OEM manufacturers 
on Japanese , lower-priced , volume 
parts, according to Computer and Busi­
ness Equipment Manufacturers Associ­
ation President, Vico E. Henriques. 
They also show it is easier to get into the 
U.S. market than into the Japanese 
counterpart , said Henriques. Despite 
continued effort by U.S. firms , Japan 
remains the only world market where 
U.S. computer equipment has a nega-
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tive trade balance. 
The trade situation with Japan has 

been the subject of several high level 
talks with Japanese officials, however, 
industry officials see little prospect for 
change in the near future. 

Pentagon Wins Right 
1b Review Exports 

President Reagan has decided to give 
the Defense Department the right to re­
view export license requests for com­
puter equipment destined for more than 
a dozen non-Communist countries. The 
Pentagon already has the review right 
for computers bound for Communist 
countries. but several shipments to non­
Communist countries have been di­
verted to Eastern Bloc locations. The 
new authority amounts to veto power 
over the shipment of a wide range of 
materials including semiconductor 
manufacturing equipment, laser tech­
nology, and many types of computers. 

Although the decision is seen as a 
victory for DOD and a sign of tighter 
export controls, the President included 
two checks in the system: the formal 
licensing procedure remains at the 
Commerce Department and a time 
limit has been put on DOD's review 
process so licenses cannot be held up 
indefinitely. 

0001bCurb 
Software Exports 

At a recent meeting of the CoCom 
countries, which include NAlD allies 
and Japan , the United States urged that 
software be included on the list of 
equipment and materials that cannot be 
shipped to the Soviet Union and would 
require special licenses before export­
ing to Western countries. 

Administration officials are con­
cerned that certain software that was 
written for commercial uses can also be 
used for military purposes. Real-time 
software systems are high on the list to 
be included. Certain computer-aided 
design and manufacturing systems and 
a host of computer languages, including 
ADA , C, Pascal, and UNIX, are also 
reportedly on the list to requi re special 
licensing procedures. 

Pushing the new restrictions is Assis­
tant Secretary of Defense for Interna­
tional Security Policy, Richard N. Perle, 

by A nne A . Armstrong 

who recently demonstrated for a Senate 
hearing that an Apple computer could 
be programmed to help select battle­
field targets. 

The last time restrictions on software 
were proposed, CoCom voted them 
down, but the current administration 
strongly believes that something must 
be done to stop the transfer of technol­
ogy to Soviet bloc countries. Pressure 
to include software will be higher this 
time. 

State Software 
Protection Bills Pending 

· As numerous computer crime, chip and 
software protection bills languish in an 
election-year Congress, several parties 
are turning attention to the state legisla­
tures in an effort to get some legislation 
passed. 

The Videotex Industry Association is 
taking its case for stopping unauthor­
ized access to its computer systems to 
the states first , betore even approaching 
Congress. VIA officials see little 
chance of any federal legislation in the 
near future and believe that some state 
action is possible. 

Vault Corporation of Westlake, CA, 
is leading an effort to get software anti­
piracy legislation introduced in all 5.0 
states. So far, legislation has been intro­
duced in Louisiana and a sponsor has 
announced a bill will be filed in Cali­
fornia shortly. Sponsors say that illegal 
software copying costs publishers as 
much as $700 million each year. 

The Louisiana and California bills, 
which are similar, attempt to make the 
copying a contract issue, enforcement 
of which fulls into a well-defined area of 
the law. 

C-3 Wins Navy Contract 

Less than a month after debarment pro­
ceedings brought against it by the Army 
were dropped, C-3 Inc. , ofReston , VA 
has won two Navy contracts totalling 
some !;89 million dollars. The first con­
tract, worth more than $69 million , 
calls for C-3 to provide 200 small com­
puters and maintenance. The second, 
valued at $20 million, is a maintenance 
contract for the Navy's series of Perkin­
Elmer 3200 computers. C-3 currently 
has the maintenance contract for those 
computers . 
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'4 THE VME ARENA FORCE PUTS MORE POINTS OM THE BOARD 

OUR OFFENSIVE LINE: CPU·1, CPU-2, CPU·l* ALL VMEbus COMPATIBLE 
128KB/512KB 68000 CPU-1 VMEbus Board 
SYS68K/CPU-1 
• On-board storage 128K/512K byte DRAM 
e 128K bytes of EPROM 
• 3 serial 1/0 ports plus 1 parallel 1/0 port 
• Real time clock with battery back-up 

256KB/1 MB 68000 CPU-2 VMEbus Board 
SYS68K/CPU-2 
• Dual ported RAM 256K/1 M byte 
e 16K bytes of SAAM, 64K bytes of EPROM 
• Floppy Disk Controller (5 1/4 ", SA 460) 
• Multiprocessing, multimaster capability 
• 1 serial multiprotocol plus 1 parallel port 
• Real time clock and battery back-up 

capability 

MMU-DMA 68000 CPU-3 VMEbus Board 
SYS68K/CPU-3* (Preliminary Spec.) 
• Memory Management Unit 
• Direct Memory Access Controller 
e 16K bytes of SAAM , 64K bytes of EPROM 
• 4 level on-board bus arbiter 
• Multiprotocol controller 
• Real-time clock with battery back-up 

Write 14 on Reader Inquiry Card 

Other FORCE products of the SYS68K 
VMEbus family: 
• Analog 1/0 boards 
• Dynamic RAM boards 
• Static RAM boards 
• Floppy/ Winchester controller 
• SASI Interface with DMA capability 
• Multiprotocol serial 1/0 board 
• Power Supply and Backplanes 
• High resolution color graphic board 
• Integrated configurations and powerful 

software 

For further information please contact one of 
our distributors or representatives or FORCE 
Computers direct, the VMEbus specialist. 

FORCE COMPUTERS INC. FORCE COMPUTERS GmbH 
2041 Mission College Blvd . FreischutzstraBe 92 
Santa Clara, California 95054 D-8000 Munchen 81 
Phone (408) 988-8686 Telefon (O 89) 95 10 41-44 
TLX 172465 Telex 5 24 190 forc-d 

® 



Computers can not only 
add and subtract. They can divide. 



,... 

To shorten your electronic design times, you can provide 
your project teams with Computer-aided Engineering, Design and Manufacturing 
systems. And those systems will do their individual jobs very well. 

However. 
As soon as you try to transfer the data generated by your 

engineers to the design stage (not to mention manufacturing) you'll find you have a 
problem. Because none of the systems are fully compatible with each other. Engineer­
ing can't get along with Design. Design can't get along with Manufacturing. And vice 
versa. Worse still, when the systems can't get along, neither can the people using 
them. So instead of state-of-the-art, you end up with something akin to a state of war. 

The solution, of course, is to work with 
one company that can handle the entire project from be­
ginning to end. A company with a full range of modular 
systems for every stage of every electronic design project. 
All fully integrated around a common data base. 

That company is Racal-Redac. 
With Racal-Redac, you can solve 

today's problems without creating new problems for 
yourself tomorrow. Because all the system modules 
were designed to work together, and grow with you as 
your needs grow. Finally. a totally integrated 

Read that last paragraph again. We at capabilityforetecironics 

Racal-Redac are talking about a range of complete, totally integrated systems which 
work for you through every stage of the design cycle. 

Only unlike other companies, what we're talking about isn't a 
vague promise for the future. Racal-Redac systems are already hard at work right now 
in over 1,000 electronics companies around the world. Any one of which we will be 
happy to discuss in considerable detail. 

Just clip your business card to this ad. Or write. Or call. But don't 
wait for someone else to work it out. Because 
the alternative to integration is disintegration. RACAL·REDAC 

Linking Concept to Product 
Lyberty Way. Westford , MA 01886 (617) 692-4900 

See Us at the Design Automation Show 
Write 20 on Reader Inquiry Card 



DEPARTMENTS/CAD 

Functions Linked By 
Integrated CAD Services 

One of the hottest areas of technology 
development is that of industrial implemen­
tation of computer technology. Among 
these implementations are applications of 
computer aided design , computer aided 
manufacturing, and computer aided engi­
neering. Mechanical CAD systems are 
being developed at a rate similar to that in 
the electronic area; the field being domi­
nated by Computervision, Applicon, 
Intergraph, and IBM because they offer 
systems in both mechanical and elec­
tronic applications. There is also a wide 
knowledge of the firms that build the 
workstations or computer graphic display 
systems that are the heart of the CAD sys­
tem because of our coverage of the design 
of such systems. 

There is, however, a much less signifi­
cant understanding of several manufac­
turers who have a long history of working 
with design , manufacturing, and engi­
neering disciplines. Mos.t notable are 
manufacturers such as Control Data and 
McAuto. While the origins and exper­
ience of the two are disparate both have 
similarities in that they offer timesharing 
services, turnkey CAD systems, and have 
a tremendous experience with integrating 
CAD in industrial processes. 

McAuto is the computer services divi­
sion of the McDonnell Douglas Corpor­
ation. The company has, and continues to 
benefit from , the exposure of the parent 
firm to solving sophisticated engineering 

One of McAuto's strengths in mechanical C4D 
is its development of a B-rep type solid mod­
eler. The system is capable of both wire frame 
and rendered surfaces. . 

ea 

Unigraphics II from 
McAuto operates on 
a variety of termi­
nal configurations 
supported by Gen­
isco, Tektronix, and 
Megatek. 

problems with computers in the design 
and construction of aircraft. McAuto 
sales appear less substantial in CAD than 
the firms mentioned above, but much like 
the case with Control Data, this belies the 
work that both McAuto and its parent 
company achieves in broader fields or the 
experience that the company brings to the 
application of CAD to industry. 

To a certain extent the power and func­
tionality of CAD systems is measured 
against the graphics capabilities of a 
workstation. This is one of the causes of 
the recent controversy regarding CAD 
systems that offer solid modeling capabil­
ities. The crux of this issue is that many 
graphics functions such as 3D capacity, 
shaded images, and dynamics may have 
limited application to many of the design 
or analytic tasks associated with design 
engineering today. More basic issues in­
clude techniques for storage and manage­
ment of data bases, the interaction of 
CAD/CAM/CAE functions , and the in­
terface of computer systems to integrated 
manufacturing processes. 

The efforts by manufacturers such as 
Computervision in their announcements 
last fall about joint work with IBM is to 
develop strength in areas such as those 
above. McAutds announcements seek to 
show that they, among others, already 

have the type of integrated manufactur­
ing and industrial experience discussed 
here. The company has recently released 
Unigraphics II which represents a sub­
stantial step towards integrating many 
design and engineering functions. While 
many manufacturers are at least partially 
successful in linking drafting, engineer­
ing, and manufacturing, other functions 
which make up the concept of computer 
integrated manufacturing are not as well 
developed. McAuto rightly points out 
that database management, communi­
cations, programming support, and man­
agement/business activities must aJI be 
supported . However, there are very few 
manufacturers who can afford to imple­
ment this comprehensive a solution, par­
ticularly as its introduction is tied to ex­
isting capital investments such as plants. 
Even the conceptual description of such 
comprehensive solutions as presented 
by Hewlett-Packard , Control Data, or 
IBM presents the planner with an al­
most overwhelming number of ideas to 
assimilate. 

However, those firms who are able to 
offer their experience with integrating 
CAD in industrial processes may have a 
significant lead . 

- Borrell 
Write 241 
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Metheus Expands Product Line 

Metheus, the Hillsboro, Oregon-based 
developer of graphics display processors, 
recently announced several products for 
its graphics workstation . The announce­
ments indicate that the firm not only in­
tends to compete for OEM markets in 
computer graphics but will be competi­
tive with firms such as Daisy and Mentor 
for electronic CAD systems. The com­
pany has incorporated seven software 
systems into its product line: UNIX soft­
ware development, graphics develop­
ment, schematic design, logic design , 
printed circuit boards, full custom IC 
design, and gate array design. A basic 
configuration of the system with UNIX, 
graphics, and schematic design capabil­
ities will cost under $40,000. In a config­
uration called the "Logic Design System" 
the product supports the schematic de­
sign, HILO fault and functional simula­
tions, SPICE circuit simulation, and 
standard cell libraries for products from 
AMI, IMP, and SMC. 

The company is somewhat unique in 
that it is one of the few workstation ven­
dors that develop not only graphics pro­
cessors and workstations, but are also 
willing to offer turnkey CAD systems in 
the electronic CAD field. The Apollo 
processors have been selected by the ma­
jority of electronic design station makers 
to date. Since its founding in 1981 by a 
group of talented engineers from Tek­
tronix , Metheus has consistently sur­
prised many observers with its growth. It 
has recently begun construction of a large 
new facility to support the manufacture of 
products for its OEM such as Hewlett­
Packard, PERQ, Sigma Design , and CII 
Bull. 

While the company is privately owned , 
a third round of venture financing has 
provided a total of almost $15 million in 
the last three years. While the company 
notes that its workstations have potential 
application in many fields, their drive for 
products in electronic CAD have shown 
what many analysts of the CAD field are 
beginning to feel ; that mechanical CAD 
is being supplanted in terms of systems 
sold by electronic CAD applications. It 
cites a Dataquest Report, for example, 
that shows significantly less growth in 
traditional CAD markets. Many will 
question whether its citation of a Stra­
tegic Inc. report that shows full custom 
will experience faster growth than stan­
dard cells or gate arrays is accurate. 
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- Borrell 
Write242 

Top: The Metheus 
Full Custom Design 
System. Center: The 
lay-out editor allows 
on-line design rules. 
Bottom: 45°-angle 
geometry lay-out 
capability. 
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If your plans for 
controlling disk and 

-' tape drives call for two 
boards and two CPU 
slots, you can now cut 
your plans in half. 

And use the 
SPECTRA 25 LSI-11 
emulating multifunction 
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 
Y2-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 TSll 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 !Cs. 

You're also working with excellent documentation that's 
regularly updated. And the most comprehensive one year 
warranty in the industry. All backed by responsive nation­
wide service. 

BUS 

SPECTRA25 
is the multifunction 
controller that 
doubles your control. 
And your advantage 
on the competition. 

Before you look 
at Emule~ or Dilog, 

consider the SPECTRA 
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 
' Q-BUS and UNIBUS® 

computers, call or write 
us today. 

Spectra Logic Corporation, 1227 Innsbruck Drive, 
Sunnyvale, CA 94089, (408) 744-0930, TWX 910-339-9566, 
TELEX 172524 SPL SUVL. International Sales Office: 
Belgium (32) (2) 5134892. 

The Multifunction Controller Company. 
" 1984 Spectra Logic Corporation 

lt'rite 21 on Reader Inquiry Card See Us at NCC, Booth 2122 



DEPARTMENTS/Communications 

NBS Networks NCC Exhibitors 

The National Bureau of Standards, Gen­
eral Motors and Boeing booths at the Na­
tional Computer Conference (NCC) will 
be the site of a 13-vendor demonstration 
of a business-type network connecting 
equipment fro m DEC, Intel, Hewlett­
f>-ackard , Charles River Data, ACC, Hon­
eywell , ICL and NCR . GM's industrial 
appl ication network will li nk 13 devices 
from IBM , Allen Bradley, DEC, Gould 
Modicon, Hewlett-P<lckard and Motor­
ola with Concord Data Systems equip­
ment. Both systems will use standard 
NBS network protocols to allow fil e 
transfer applications across the network 
between any of the machines. 

The two networks show how the ISO 
Open Systems Interconnect layered pro­
tocol (Figure 1) works, with this variety 
of vendors' computers linked for applica­
tions across networks with di ffe rent ac­
cess methods and physical topologies. 
Though the NBS protocols run with all of 
the various operating systems intact , the 
fi rms involved have invested the time and 
effort to develop the networking software 
to intercommunicate. Even the biggest 
companies are backing network stan­
dards here. 

Concord Data Systems Token /Net Interface Module, the TIM 220. 

transport layer protocol and a fil e trans­
fer package at the seventh layer, the two 
networks allow applications res ident on 
one machine to be displayed and manip­
ulated on any other on the net. All of the 
participants have passed NBS tests for 
meet ing their network standards. 

One network , in the GM-sponsored 
booth , fo llows the IEEE 802 .4 token 
passing bus scheme over CATV cable for 
OSI layers one and two. The adjacent 
Boeing booth will show IEEE 802.3 
CSMA/CD Ethernet-like baseband phys­
ical and link layers. Using NBS-standard 

It is signi ficant that the booth organiz­
ers are major computer and networking 
end-use rs. General Motors has been ac­
tive in promoting network standards in 
industry, and have chosen the 802.4 token 
bus architecture fo r their MAP system. 
Broadband and token passing are key fea­
tures fo r fac tory automation systems, as 

Level7 Application Layer User interface into the network. Proposed are 
electronic mail , file transfer, virtual terminal 
services. 

Level6 Presentation Layer Data formatting and translation for application 
use. Conversion utilities like compression , 
encryption and file formatting. 

Levels Session Layer For local and remote connection . Buffering, 
queu ing and insulation of higher levels from 
physical location of processes. 

Level4 Transport Layer Packet formation and flow control. End-to-end 
integrity of data assured. 

Level3 Network Layer Data link routing. Uses only the links needed. 
X.25 Level 3, for example. 

Level2 Data Link Layer Procedures for electrical interface control. In-
eludes logical link layer. IEEE 802.3, 802.4, 802.5. 

Level 1 Physical Layer Electrical , mechanical , functional and proced-
ural specification for connections. IEEE 802.2. 
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the multiple channels of broadband allow 
video and other services on one cable 
(many large industrial plants already have 
broadband cable installed) and token 
passing assures each device on the net­
work a max imum access time to the bus, 
regardless of the loading. All of the net­
working is prov ided fo r the booth by 
Concord Data Systems, currently the 
only 802.4 compatible broadband net­
work supplier. 

In addition to the fi le transfe r applica­
tion running on both networks, the G M 
system wi ll show process control across 
the network . Status and control info rma­
tion on a paint process and a robot in the 
booth will be accessible by any of the 13 
dev ices connected . 

The CSMA/CD access method used in 
the second booth is well developed, as the 
IEEE standardization similar to the 
Ethernet scheme developed by Xerox , 
DEC and Intel several years ago. Three 
types of fi les will be transferable by th is 
net: ASCII text , binary fi les and graphics 
fo rmatted fi les. Three of the systems in 
this group use the UNIX operating sys­
tem, and Charles River Data is using 
boards, from ACC, since both support 
the standard but only suppl ied one part or 
the other. 

To allow all of the different equipment 

Figure I: The seven /ayer ISO Open Systems 
Interconnect (OSI) model. Each higher layer 
uses and depends on the layers below . 
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ONE BOARD 
GIVES YOU 

CONTROL FROM 
BOTH END 

Looking at disk and tape control for Data General? 
You're probably looking at two separate controller boards. 
Which is one too many. 

Spectra Logic multifunction controllers offer all the control 
you need, on just a single board. They're the smarter way 
to handle SMD/Winchester and Y2-inch tape drives, because 
they've got you covered from both ends. But they do it in 
half the space and half the slots. Using half the power. 
And you're stocking half the spares. 

So now buying separate boards for disk and tape makes 
no more sense than buying separate radios for AM and FM. 

Our expanding family of Data General controllers offers you 
the performance you're looking for. We'll give you both ends for 
DG's NOVA® and ECLIPSE®/MV computers. And emulate 
DG's series of 6060 or 6160 disks and 6020 tape subsystems 
under RDOS, AOS, IRIS®, and BLIS/COBOL® without 
modifying your operating system. 

But we'll also give you something extra: proven reliability. 
Because you're working with half as many parts and pre-tested 
!Cs. Plus total FCC compliance and compatibility with DG's 
new hardened chassis. 

You're also working with excellent documentation that's 
regularly updated. And the most comprehensive one year 
warranty in the industry. All backed by responsive nation­
wide service. 

Spectra Logic. Our multifunction controllers double 
your control. And give you an advantage on the competition. 

Look into Spectra Logic multifunction controllers for 
Data General computers. They could be all the control 
you'll ever need. 

For further information, including complete technical speci­
fications, call or write us today. 

BUS (Disk) 

Disk 
Emulation 

6021 

t RDOS, AOS/ VS 

2.0MB/sec 

Spectra Logic Corporation, 1227 Innsbruck Drive, 
Sunnyvale, CA 94089, (408) 744-0930, TWX 910-339-9566, 
TELEX 172524 SPL SUVL. International Sales Office: 
Belgium (32) (2) 5134892. 

rt»iCCt=ll\ IDGIC 
The Multifunction Controller Company. 

CI984 Spectra Logic Corporation 
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on each net not only to hook into the bus 
but also communicate on the application 
level, the OSI transport layer four is writ­
ten for each operating system. This re­
quires no changes to any of the operating 
systems; the file transfer layer seven ap­
plication is written on top of NBS pseudo 
layers five and six and the standard trans-

port layer. And though the physical and 
link levels for intervendor networking 
have been established in several forms for 
some years, the standard higher level pro­
tocols that truly allow applications to run 
across LAN links are being demonstrated 
for the first time with such a broad base 
of support. 

DEPARTMENTS/Systems 

With the backing of both computer and 
communications vendors and large­
volume end-users, LANs based on the 
OSI model will soon become readily 
available, for true transparent local com­
munications between any vendors' ma­
chines. -Pingry 

Write231 

More RAM On Card Transforms SBC To UNIX System 

By adding more RAM on card, Heurikon 
Corp. (Madison, WI) has transformed its 
HK68 single board computer into a com­
plete single board UNIX system, the 
HK68A. With the added dimension of 512 
Kbytes or 1 Mbyte of RAM, the HK68A 
supports UNIX System III and V with 
drivers for Ethernet, SD LC/HD LC and 
floating point processors. Other possible 
operating systems include CP/M-68K, 
Poly FORTH , and Regulus. 

Feature design is based on the 
MC68000. A quad channel MC68450 
DMA controller has been included on the 
HK68A. The MC68450 is a 4-channel , 
16-bit access controller with internal 32-
bit addressing, byte, word , or long trans­
fers, programmable priorities, vectored 
interrupt support , and both chained and 
unchained operational support. Conse-

34 

quently, data transfers never tie up the 
MC68000 MPU. 

The HK68 provides an MC68451 seg­
mented memory management unit with 
logical to physical address translation and 
segment sizes of256 bytes to 16 Mbytes. 

The HK68 may be configured to in­
clude 512 Kbytes of dual access RAM ac­
cessible by the Multibus. A single DRAM 
controller chip makes the hardware mem­
ory refresh transparent to the MPU. 

In accordance with IEEE-796 specifi­
cations, the HK68 interfaces directly to 
the Multibus with 16-bit data path and 
24-bit addressing. Master/slave and mul­
ti master modes are supported. An on­
board byte-swap buffer allows the HK68 
to interface easily with 8-bit peripherals 
and CPUs. The HK68 can support both 
Motorola and Intel data bus conventions 

The HK68 with iSBX modules. 

via hardware or software control. 
An exclusive on-board watchdog timer 

is provided to prevent lengthy accesses 
from locking up on-card facilities . This 
HK68 feature will keep a program run­
ning under some of the most unexpected 
conditions. 

Four serial ports are provided on the 
HK68 via two Z8530 (SCC) serial com­
munication controllers. Each port has a 
separate software controlled baud rate 
generator, and all four ports support 
asynchronous or synchronous communi­
cations including IBM BiSync, HDLC, 
IBM SDLC, as well as others. 

An 8-bit port with control signals is 
provided for interface to various hard 
disk controllers such as the Western Dig­
ital WDIOOl; the PRIAM Smart control­
lers; and the 1400-type controllers (SASI) 
available from several manufacturers. 
The port will support controllers for both 
51A'' and 811 drives including the Xebec 
Sl410. The port may also be configured to 
support the SASI standard as defined by 
Shugart. 

Numerous systems and applications 
software packages are available, as well 
as system expansion cards and packaging. 
Twin Intel iSBX compatible expansion 
connectors reside on the HK68. These 
connectors allow any of the numerous 
existing plug-in modules to be used on the 
HK68 for various 110 expansion. 

This specific array of features may 
make the Heurikon HK68 the only single 
board UNIX system available on the 
Multibus. -Hanrahan 

Write 235 
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Fingertip control 

The Fluke 1722A 
Instrument Controller 

Of course, the biggest difference is 
1722A touch-sensitivity. It will make your 
system truly user-friendly. And that sells 
systems! 

But there's much more. 
The 1722A Controller provides your 

customers with predictably controlled 
procedures. Even semi-skilled personnel 
can easily operate complex systems at 
the touch of a finger. 

Designing the 1722A into your system 
is no problem. It's fully integrated and 
features a high-performance micro­
computer, graphics display, 400K disk 
drive, complete software packages, plus 
RS-232-C and IEEE-4881/0 ports. 

Most importantly, with the 1722A you 

Panel or rack mountable, the 1722A fits right 
into your OEM system. 

get Fluke support. You 're working with a 
multinational corporation and worldwide 
service organization. 

The 1722A Instrument Controller is 
available, on an OEM basis, in as few as 

20-piece quantities for under $6000. For 
further details, contact your local Fluke 
Sales Engineer or Representative. Or call 
us at 1-800-426-0361. 

Consider the 1722A in your next de­
velopment. It will make your OEM system 
easier to build, to sell , to use, and to 
support. That's a big difference! 

IN THE U.S. AND NON­
EUROPEAN COUNTRIES: 
John Fluke Mfg. Co., Inc. 
PO. Box C9090, MIS 250C 
Everett, WA 98206 
206-356-5400, Tix: 152662 

IN EUROPE: 
Fluke (Holland) B.V. 
P.O. Box 5053, 5004 EB. 
Tilburg , The Netherlands 
(013) 673973, Tix 52237 

IFLUKE:I =====® 
Write 12 on Reader Inquiry Card 
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THOMAS EDISON DIDN'T 
HEJUSTMA 



INVENT THE LIGHT BULB. 
DE IT WORK. 

Fifty years before Edison, people were taking 
the air out of glass tubes, sending in current and 
hoping the filament would glow. 

But in 1879, Edison attacked the bigger 
problem of how to distribute the electricity. So 
that by developing the power grid first, he was 
able to determine the precise combination of 
carbon rod, vacuum, voltage and current that 
his lamp would demand. 

At Priam, we build our disc drives with a 
similar focus-on your system's requirements, 
and on your production schedule. It's a commit­
ment that has made us the leading U.S. manu­
facturer of high-performance, high-quality 8" 
voice-coil Winchesters-from 35 to 500MB. 
A commitment we're now making to our new 
86MB 5 \,4 11 drives as well. It's why we provide 
total, industry-standard interface support, 
including ST412, ANSI, SMD, SCSI, IPI-3, and 
our own Priam interfaces. And it's why we've 
just opened a new, automated production 
facility, one of the largest and most modern in 
the OEM world. 

Priam. For high-performance disc drives, 
check with us first. We'll make sure it works. 

~ .. Write 15 ; eader Inquiry Card '" 
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JUST THE RIGHT DISTANCE FROM 
THE LEADING EDGE. 

20 West Montag ue Ex pwy., San Jose , CA 9 5134 (408) 946-4600 
Bosto n (617) 444-3973; U.K . (44) 734-884-788 



DEPARTMENTS/Graphics 

Merlin Brings Magic 
To Graphic Systems 

Each summer during the computer 
graphics conferences, landmark an­
nouncements are made for both hardware 
and software. This June, Megatek, the 
San Diego-based manufacturer of com­
puter graphics systems, has announced 
such a system. The Merlin 9200 series of 
multiprocessor based graphics display 
systems is worth this type of recognition 
because it incroporates features that indi­
cate the advancement of graphics systems 
design and provides the benchmark 
against which other high performance 
systems manufacturers must compete. 
Last summer, for example, Ramtek an­
nounced its 2020, another multiprocessor 
display system which established per­
formance benchmarks for speed. The 
tug-of-war for recognition of the system 
with the greatest horsepower continues 
with the Merlin announcement . An im­
portant distinction in this announcement 
is that it unites functions which until now 
were found only on different manufactur­
ers' systems. 

Architecturally the system is similar to 
earlier dual bus Megatek designs, with 
additions in database management soft­
ware and systems communications. The 
former is presented as having special 
advantages in applications such as solid 
modeling in that complex geometric 
shapes can be stored in an efficient 
manner. 

Rather than compete with other graph­
ics systems manufacturers for display 
resolution and refresh rates, Megatek has 
developed a unique approach to displays 
which it has named "pixel phasing" (pat­
ent applied for) . There will be some con­
fusion about classifying the approach as 
either raster or vector, but the company 
notes in its technical documentation that 
it is calligraphic. The display provides a 
window of 1280 x 980 pixels into a vir­
tual screen of3072 x 2304 with a 60 Hz 
non-interlaced monitor. The display also 
introduces a 16-bit matrix approach for 
hardware anti-aliasing that is remarkably 
effective. 

The performance characteristics, how­
ever, that affect industry's overall percep­
tion of "state-of-the-art" include features 
such as translucent displays, XYZ clip­
ping, Gouraud or Phong shading, surface 
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texturing and patterning, mesh genera­
tion, and depth cueing (which includes 
both object brightness and perspective) . 
While all of the high performance display 
system, manufacturers vie for recogni­
tion of their dynamic capabilities, pixel 
write time, and refresh rates, there is 
notably little competition for perform­
ance in both rendering and speed. 

While the system retains the dual pro­
cessor-memory bus approach to system 
architecture, common to high perform­
ance systems from Ramtek, Jupiter, 
Ikonas, and others, it has added other fea­
tures. The user may decide, for example, 
to implement either Gouraud or Phong 
techniques for shading and light source 
that most others perform in software. Use 
of a 16-bit Z buffer brings the company 
into competition with the high perform­
ance geometry engines from Lexidata, 
GTI, and Raster Technologies. The use of 
Z plane memory not only enhances ren-

The MERLIN 
9200 multipro­
cessor-based 
display system. 

dering functions, but is used for 3D func­
tions such as clipping and transforma­
tions. Finally, the announcement indi­
cates the firms willingness to continue 
development of its own software. 

The overall effect of Merlin is to con­
tinue the impetus of dividing the system 
into discrete functional units: display 
processor, geometry processor, frame 
buffer, and CPU. Other processes which 
are taxed in systems with high levels of 
performance include data handling for 
high speed video and input/output handl­
ing where supplementary processors are 
being applied. As manufacturers enhance 
performance in each of these areas, the 
OEM is confronted with demands by us­
ers for what they perceive to be the basic 
features ; this in turn makes the graphics 
systems industry one of the fastest chang­
ing areas of computer technology. 

- Borrell 
Write239 
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The Status Of Computer Graphics Standards 
Most early efforts to standardize com­
puter graphics concentrated on software 
interfaces. Now, software standards are 
nearing final adoption, and attention is 
turning toward hardware standards, as 
well as extensions and improvements to 
the software standards. 

The Association for Computing Ma­
chinery (ACM) developed a proposal in 
the 1970's called the "Core System." It was 
a collection of functions which could be 
implemented as subroutines in a pro­
gramming language like Fortran. Several 
vendors _produced software packages 
purporting to follow the Core proposal , 
and some manufacturers even put Core 
functionality into firmware in intelligent 
graphics terminals. 

In 1979, the American National Stan­
dards Institute set up a technical commit­
tee named "X3H3," with the goal of turn­
ing Core into an American National Stan­
dard . In the same year, ISO established a 
committee to work on graphics standards 
called "TC97/SC5/WG2". For the next 
four years, American vendors and users 
of computer graphics sent roughly 50 

experts to three and four meetings a year 
to contribute to the effort , and to protect 
the interests of their institutions and com­
panies. Progress was substantially slower 
than anticipated. 

Meanwhile, the ISO committee 
members were principally Europeans 
with just a few delegates from ANSI in 
the USA. With less substantial invest­
ment to protect, this group worked to 
refine and adopt a proposal which origi­
nated in Germany; the Graphical Kernel 
System (GKS). GKS is now a Draft Inter­
national Standard (DIS 7942). The final 
Jetter ballot on GKS was held in Decem­
ber, and all of the "NO" votes have now 
been resolved. The final Jetter ballot did 
instigate a number of editorial changes to 
the GKS document , when these have 
been approved, (the French translation is 
available) GKS will become an Interna­
tional Standard (IS) . Meanwhile, ANSI 
has undertaken to adopt GKS as an 
American National Standard . ANSI has 
published GKS as draft proposed Amer­
ican National Standard X3.124, and is 
currently in a stage known as "public 

I MMOBIUZfS 
PARTICLES 
PERMANENTLY 
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Vacuum-deposited Parylene coating ties down 
microscopic particles permanently. 

• Protect disk drives from lost data , head crashes 
• Super thin (down to .0004-in.) transparent coating 

resists abrasion, moisture, chemicals, lubricaorn~tsifljjiiiialilijblJ 
• Ideal for castings, actuator magnets, -:;;; 

ferrites , PC boards, magnetic 
shaft seals. 

Nova Tran has the key to ultra-long 
disk drive MTBF performance. Call for 
details on economical application .. . · 
engineering and , . ~ ·! ~\\\ 
production services. .:, · ~ ~1 

" NOVA TRAN ,5 .. 
CORPORATION. 
100 Deposition Drive 
Clear Lake, WI 54005 
715/ 263-2333 
TELEX 29-0220 
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comment phase," in which any member of 
the public may order a copy, study the 
proposal , and submit comments and sug­
gestions for the ANSI technical commit­
tee to process. This period will end on 
July 1, 1984. Support for the proposal on 
the technical committee is high. There 
was only one "NO" vote on GKS ; the 
ACM special interest group on computer 
graphics (SIGGRAPH), the group which 
originally wrote the Core proposal. 

The Core proposal and the GKS pro­
posal are similar. One difference is that 
Core addresses 3-Dimensional computer 
graphics as well as the 2-Dimensional 
graphics addressed by GKS. Today, an 
ISO project is underway in the Nether­
lands to extend GKS from 2-D to 3-D. 
Initial working papers from the group 
doing the work look promising, and a 
draft will be circulated at the next meet­
ing to be held in June 1984 in France. The 
3D-GKS proposal even solves a serious 
technical flaw in Core 3-D graphics, the 
inability to deal with high performance 
3-D displays capable of performing real­
time perspective rotations. 

Both the GKS and the Core proposals 
are abstract descriptions of what func ­
tions should be available to an applica­
tions program. Neither specifies what the 
names of the functions should be, or how 
their data is to be passed back and forth. 
To make such a specification is to "bind" 
the standard to a particular language, 
such as Fortran. The lack of bindings for 
Core resulted in a situation in which all 
Fortran implementations of Core are 
mutually incompatible. ANSI and ISO 
are formally standardizing GKS in For­
tran , Pascal , ADA, Basic and C. 

ANSI is also working to standardize 
computer graphics terminals, plotters, 
and other devices. This effort, known as 
the Virtual Device Interface proposal , is 
not yet as fully-developed as the GKS 
proposal . Today, the technical committee 
is reviewing a complete draft of the VDI 
proposal. It is scheduled to be available 
for public comment this winter. It shares 
much with the GKS proposal such as 
common terminology, functions , and 
philosophy. 

The same technical committee which 
is working on VDI is also writing a 
propos'll for a standard file format for 
computer graphics images. This work is 
closely related to the commands used for 
originally creating the picture. Hence, 
VDI and VDM are closely coupled . One 
major difference is that a picture file does 
not have commands for interactivity. 
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Feast your I/Os on this. 
Unplug the old. Plug in the new. Bit Pad Two. 
The newest addition to Summagraphics' 
MM Series Data Tablets is format, function 
and plug compatible with Bit Pad One and 
Ten, and our other RS-232 UIO tablets. 
Summagrid, Supergrid and Microgrid. 

Bit Pad Two offers the high reliability and 
low cost you'd expect of a product called Bit 
Pad. Plus electromagnetic technology to elim­
inate periodic biasing. And contemporary 
styling for today's ergonomic workstations. 

Bit Pad Two is slim. Handsome. With a flat 
work surface for cursor steering or menu 
picking. And no metal edges or restrainers 
to scratch desks, catch spills, or collect dust. 
You have a choice of a 3 or 4 button cursor 
or one button stylus, which are interchange­
able., Resolution (up to 1000 lines/inch), baud 
rate and sampling rate are switch selectable 
or programmable via the keyboard, along 
with remote request, software reset and self 
diagnostics. 

Now you can move up to the latest in 
digitizer technology without special drivers 
or software rewrites. With Bit Pad Two. It's 
versatile. Programmable. Friendly. Built and 
backed by the company that knows how to 
deliver high quality. Summagraphics. 

For information contact Summagraphics 
Corporation, 777 State Street Extension, 
P.O. Box 781, Fairfield, CT 06430. Telephone: 
(203) 384-1344. Telex 96-43-48. European 
Sales Office, Geneva, Switzerland. Telephone 
022-31-39-40. 



Those commands are a part of VDI but 
not VDM. The VDM is more mature 
than the VDI and is now available for 
public comment, just as is GKS. 

While GKS standardizes the interface 
between application programs and graph­
ics software, it does not standardize all of 
the functions which are desirable for 
computer graphics. One particular area 
omitted from GKS (and Core) is hier­
archical pictures. In a hierarchy, objects 
contain other objects, which may in turn 
contain still other objects. This is an 
important part of the design process, and 
unfortunately neither GKS nor Core ad­
dress hierarchy very well. Another group 
within ANSI is working on the Program­
mer's Hierarchical Interactive Graphics 
System (PHIGS) . Logically, it is an exten­
sion of the functions standardized by GKS 
including a richer tool-set for graphics. 
This proposal is still in the draft stage, 
and is scheduled for public comment 
this winter. One important issue facing 
PHIGS is compatibility with GKS. Al-

though PHIGS shares many GKS terms 
and functions, the current PHIGS pro­
posal is not compatible in that applica­
tion programs written to work with GKS 
software would not be able to use PHI GS 
software directly. 

There are other standards which relate 
to computer graphics. For example, the 
NAPLPS, or North American Presenta­
tion Level Protocol Syntax, has been 
adopted simultaneously in Canada and 
the US. It provides a common standard 
for the communication and display of 
information via videotex networks. It is 
not a general-purpose computer graphics 
interface, but is intended to support activ­
ities like browsing through "electronic 
catalogs" in one's own home. 

Initial Graphics Exchange Standard 
(IGES) , adopted as ANSI Yl4.26M , is a 
standard format for exchanging computer 
graphics design databases between dif­
ferent design systems. Note that it stan­
dardizes designs format , not pictures. It 
is easily confused with VDM , but is 

DEPARTMENTS/Mernor 

DRAMs Go CMOS 

CMOS technology provides many solu­
tions to the problems traditionally asso­
ciated with NMOS, and brings with it 
many coherent advantages. Currently, the 
density and speed of CMOS is chasing 
that ofNMOS, and in addition it provides 
a reduction of device power consumption 
that lowers system power requirements by 
allowing less costly power supplies. De­
vice reliability problems are more easily 
solved, and in addition, a cooler die can 
help solve some VLSI packaging prob­
lems, particularly in high reliability plas­
tic packaging. 

really quite different. Designs are much 
more than pictures, containing materials 
specifications, tolerances, and other 
types of data . 

If you would like to review drafts of 
standards under development, the proper 
way and time is to review them during the 
official publ'ic comment phase. Standards 
relating to computers are handled by 
Technical Committee X3. For more in­
formation , write to: X3 Secretariat/ 
CBEMA, 311 1st Street NW, Washington 
DC, 20001. 

If you know the document you want, 
enclose a check to cover copy and mailing 
charges ($35.00 for X3.124, dpANS GKS, 
$20.00 for X3.122, dpans VDM) , and a 
self-addressed mailing label. In order to 
review documents before they reach pub­
lic comment phase, such as VDI and 
PHIGS, the best way is to become an 
active member on the committee doing 
the work. 

- Dave Straayer, Tektronix, 
Wilsonville, OR 

CMOS 64K dynamic RAMs are expect­
ing to open a number of new markets for 
dynamic RAMs, including portable and 
personal instruments and new kinds of 
graphics terminals and displays. The 
5IC64 and 5IC65 are the first members 
of a new family from Intel , bringing the 
companies CHM OS technology to fabri­
cate DRAMs. 

Photo micrograph of Intel 's 5JC64, 64k X 1 CHM OS Dynamic RAM. 

In the active mode of operation, these 
devices have significantly lower power 
consumption than their NMOS counter­
parts. In addition , because of reduced 
internal clocking made possible with the 
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CHMOS design , the current transients 
on the system power buses during active 
cycles are less severe, a feature that helps 
to reduce noise and decoupling require­
ments . 

The greatest power savings of CHM OS 
occur in the standby mode. Here, the cur-

rent drain is only a function of internal 
leakage paths and consequently, is very 
low. The low-power version of the 
CHMOS DRAM (5IC64L or 5IC65L) 
has a standby current in the microampere 
range. 

The new Intel 64K DRAMs provide 
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AUTOMATIC CARRIAGE AND 
SPINDLE LOCKS allow for quick 
set-up, prevent HDAdamage 
during shipment. 

NO SCHEDULED MAINTENANCE.Built-in-------.... 
reliability also includes high parts 
commonality and universal power 
supply (100-240V, 50/ 60 Hz) for easy 
installation worldwide. 

BOTH MEET FCC, UL, CSA, VDE STANDARDS 
FOR A STAND-ALONE UNIT. 

T H E F S D™ / R S D™ 
Both 9710 and 9715 Drives use LSI circuitry for all read and write, fault, 
transmitter/ receiver functions and a µP for servo control, for full performance 
in half the space. For more data call your local Control Data OEM Sales 
Representative or write : OEM Product Sales, HQW08X, Control Data 
Corporation, P.O. Box 0, Minneapolis, MN 55440. 

S E 

(5 2) CONTR_OL DATA 
Information Hot Une 1-800-828-8001 
in Minnesota 612-921-4400, ext. 82 

HIGH TORQUE BRUSH LESS 
DC DRIVE MOTORS. They 
deliver a higher degree of 
data integrity by providing 
rapid disk acceleration with 
minimum head drag. 
(Both models) 

R E S 
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ONLYONEBUS 
LETSYOUCHOOSEYOUR 

OWN ROUTE. 



The MULTIBUS® 
architecture. 

Because by making 
your bus architecture 
decision first, you 
can ease the pressures 
of taking a rather ardu­
ous journey. Reduce 
your risk Get where 
you're going faster. 
And, to a large extent, 

guarantee yourself a 
. very smooth ride. 

First, consider hav­
ing a wide open road 
ahead. Only MULTIBUS 
supports more than 
30 different operating 
systems. And all the . . 
1naJor microprocessors. 
Seventeen, in fact. So 
you can drive your 
design right at the 
ultimate application. 
Even change your 
mind when the n1arket 
changes its.And thor­
oughly profit from 
Intel's open systems 
approach. 

It will also co1n-
fort you to know that 
MULTIBUS is the 
world's best supported 
architecture. Over 200* 
companies n1ake and 
distribute MULTIBUS 
products. Giving you a 
selection of more than 
1250* products. 

And as if that weren't 
acceptance enough, 
MULTIBUS is an IEEE 
standard (IEEE 796). 
So you can count on 
your products fitting 
and working together. 
With no design break­
downs along the way. 

Next, consider that 
MULTIBUS supports 

all levels of integration. 
Chips. Boards. And 
boxes. From leading 
edge to commodity. So 
while you're custom­
configuring your own 
product, you can count 
on getting exactly what 
you need. Hardware 
and software. And serv­
ice along the way. 

Finally, MULTIBUS 
keeps you fueled up 
for whatever's coming 
around the next bend. 
With adefined upgrade 
path to MULTIBUS II~ 
Which, by the way, is 
the n1ost advanced bus 
architecture going. And 
which already has over 
100 con1panies com­
mitted to its support. 

So call us toll-free to 
begin your travels 
with MULTIBUS. (800) 
538-1876. In California, 
(800) 672 -1833. Or 
write Intel, Lit. Dept. 
C-19,3065 Bowers Ave., 
Santa Clara, CA 95051. 

Because there's 
no good reason why 
you should find your­
self up the road 
without a paddle. 

intJ 
•Source: MULTIBUS Buyer's Guide, Winter 1984. Cl 1984 l ntel Corporation 
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two new methods of gaining access to 
data; Ripplemode (5IC64) and Static 
Column Mode (5IC65) . The Ripple­
mode operation provides the ability to 
randomly read or write any series of bits 
within a single row at minimum cycle 
time of 65 ns . Ripplemode operation is 
particularly useful for graphics applica­
tions. Static column mode offers equiva­
lent high performance and essentially 
makes the dynamic RAM act in a manner 
similar to a static RAM, and permits all 
256 bits within a device row to be ac­
cessed at a data rate potentially faster than 
Ripplemode. 

Three article reprints are currently 
available from Intel to help the systems 

FEATURES FOR TODAY'S APPLICATIONS 

• Application Need 

• High Serial/Random 
Bandwidth (e.g. 
graphics, array and 
signal processors) . 

• Low Power For Portable 
Instruments and 
Computers 

• Fast "Usable" Speed 

CHMOS DRAM Feature 
Ripplemode"' or Static 
Column Mode. 

CHMOSDRAM 
Technology and 
Extended Refresh . 

Flow Through Column 
Latch and Fast 
Precharge. 

Benefit 

Cycle Times As Low As 
65nsec. 

DRAM Density With 
The Standby Currents 
Of CMOS SAAM. 

Wide T RCD Window and 
Fast Cycle Times. 

engineer with his designs: "CHMOS 
DRAMs in Graphics Applications, AP: 
1'72 ;' "Systems Implications ofCHMOS 
Dynamic RAMs, AR: 3ll;' and "Static 

Column Architecture in CHMOS Dy­
namic RAMs - A Graphics Memory 
Solution , AR 312 ." - Wilson 

Wr ite 238 

DEPARTMENTS/Peripherals 

High Speed Printer Uses Magnetic Drum 

To date there have been only two types of 
high speed non-impact printers : electro­
static (Xerographic) or electro-optical 
(laser) . Both types, which are capable of 
printing thousands of lines per minute, 
use a photosensitive drum which records 
a latent electrostatic image. These so­
phisticated devices have traditionally suf­
fered from the same problems, notably 
unpredictable drum life. They have his­
tories of frequent maintenance, and are 
sensitive to humidity. Laser printers tend 
to print large black areas non-uniformly. 
In addition , both types may require spe­
cial paper. In some cases, suppliers of 
high speed printers base their prices on 
the volume of pages printed each month , 
in order to help defray the increased 
maintenance costs which accompany 
higher printing volumes. 

Cynthia Peripiheral Corp. (Sunnyvale, 
CA) uses a new technology, magnetic 
perpendicular printing, to avoid these 
problems while reducing costs. The 
MP60 series printer uses a lOOmm diam­
eter magnetic drum rotating at a constant 
speed of 12 .5 in/sec. The drum is first de­
magnetized, then magnetically recorded 
by the printing station, consisting of3360 
recording heads with a resolution of240 
x 240 dots/in. Unlike most magnetic re­
cording, in which the magnetic flux is re­
corded longitudinally between two pole 
pieces of equal size, the MP60 series uses 
one small pole piece and one of large size 
a significant distance away. The large 

46 

1he MP60'JO uses magnetic perpendicular printing with a 100 mm diameter magnetic drum 
rotating at a constant speed of 12.5 in/sec. 

pole piece acts as a flux return in which 
the flux is distributed over an area of such 
size that it does not materially affect the 
magnetization of the drum. All recording 

is done at the small pole, where the mag­
netic flux is perpendicular to the surface 
of the drum; hence the term "perpendic­
ular recording." 
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The lean, mean 
plotting machine 

from Houston 
Instrument 

Houston Instrument's brand new servo driven 
DMP-51 is the fastest drum plotter we've designed 
to date. This superb plotter offers a pen speed of up 
to 22 inches /second; programmable accelerations, 
and a pen-on-paper resolution of II 1000 of an inch! 
That means you'll turn out quality 17" x 22" and 
22"x 34" drawings a lot faster, increasing your firm's 
productivity and profitability. 

Now, for more good news. The DMP-51 , priced 
at $4,495 *, is as fast as other plotters costing three 
times more. At that price, you can afford to put a 
DMP-51 at individual drafting work stations. 

This is the professional plotter that meets the 
needs-and the budgets-of all companies, large or 
small. 

*Suggested U.S . retail price 

The DMP-51 is intelligent, too. The DMP-51 
can execute complex graphics operations from the 
simplest commands. A mechanical/architectural 
version, the DMP-52, with its 18" x 24" and 
24" x 36" paper size, is available for the same price 
from Houston Instrument. 

So, watch our new plotter in action ... it won't 
take much time to realize it's the best buy for your 
money. For the name, address and phone number 
of your nearest dealer or distributor, write Houston 
Instrument, 8500 Cameron Rd .,Austin, Texas, 78753. 
You can also call 1-800-531-5205 or 1-512-835-0900 
(Texas residents). In Europe, contact Houston 
Instrument Belgium NV, Rochesterlaan 6, 8240 
Gistel, Belgium. Tel: 059-27-74-45. Tix: 846-81399 . 

Du0Q!J01E0w 
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The recording process is repeated over 
successive regions as the drum rotates. 
The dot configurations produce a latent 
magnetic matrix forming an image of the 
page to be printed. The result can com­
prise any combination of alphanumerics 
or graphics. 

After the magnetized regions have 
passed through the toning station, dry 
magnetic ink particles adhere to the 
drum. The ink toner is a single compo­
nent consisting of thermoplastic resin 
particles ranging in size from 10 to 50 
microns, enclosing several submicron 
magnetic fillers. The single component 
toner provides a consistent and predict­
able image. The image is developed by 
pressing the toner against the drum with 
a wedge. The image is then transferred 
onto plain paper by means of a pressure 
roller. The friction and rolling process is 
mechanical, and as a result does not suf­
fer from humidity problems as does 
Xerography. The remaining toner is 
scraped away and the process begins 
again. 

The magnetic process offers several 

significant advantages , notably 10-
million-page drum life and 8500-hour 
recording head module life. The heads 
are accessible for cleaning by the oper­
ator, reducing service calls. 

The MP6090 is capable of printing 88 
pages (6000 lines) per minute at a resolu­
tion of240X240 dots per inch using con­
ventional fan fold paper. Four sets of 96 
characters each can be rotated to four po­
sitions. Character pitch is user-selectable, 
and may be mixed within a page. The unit 
includes complete mechanical and elec­
trical diagnostics. An optional floppy 
disk drive allows storage of font libraries 
and development of a library of electronic 
forms. The on-board buffer stores 12K 
characters and can be expanded to 24K. 
The printer is manufactured in France 
by Cynthia's parent company, the Bull 
Group. 

For automatic checkwriting, mass 
mailing, billing and similar uses where 
fast, reliable high volume printing is a 
must, the Cynthia MP6090 provides an 
attractive alternative. 

-MacNicol 

3D Digitizing With On-Board Intelligence 

Until recently, computer graphics users 
have relied upon various 2-dimensional 
inp1Jt devices to provide the x and y coor­
diliates of a point in a 2-dimensional 
space. The z coordinate has either been 
entered through the keyboard, or sup­
plied through construction techniques in 
software to arrive at a 3D model. 

"The Perceptor", introduced by Micro 
Control Systems (Vernon, CT) at NCGA, 
performs 3D data acquisition when used 
with any computer which accepts serial 
input through an RS-232 interface. Users 
can interactively digitize any 3D object 
however irregular its surface. The Per­
ceptor can interface to any computer and 
in order to achieve this, an on-board pro­
cessor (Z80A) was added to convert ana­
log readings from the Perceptor's preci­
sion potentiometers to a digital signal 
which could be sent over an RS-232 inter­
face to any computer which would accept 
serial input. The Z80 board also controls 
four different digitization modes, baud 
rates, digitization rates and calibration. 

The Perceptor consists of a ground 
aluminum reference plate on which a 
frame is mounted and to which a preci­
sion-machined digitizing arm is attached. 
Beneath the referenced plate is a metal 
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The Perceptor brings 
3D data acquisition 
to input devices. 

housing which encloses a circuit board 
that performs the electrical data acquisi­
tion functions. The potentiometers con­
vey electrical information from which it 
calculates angles of rotation. Given these 
angles and the known lengths of each arm 
segment, the Perceptor computes x, y, 
and z coordinates of the position of the 
pointer tip. 

Applications for the Perceptor are 
widespread, ranging from interactive 3D 
CAD, to contour analysis of virtually any 
object, to medical applications, or field 

MP-6090 Specifications 
At A Glance 
Speed: 68 81/z'' x 11" pages/min or 
6000 lpm at 8 lpi. 

Resolution: 240 dots/in vertical or 
horizontal. 

Character Pitch: 6, 8, 10, 12, 15 or 20 
chars/in, user selectable, mixable 
within a page. 

Character Rotation: 90, 180 or TIO 
degrees. 

Buffer: 12,000 characters, 24,000 
optional. 

Character Set Capacity: 512 
characters, user selectable. 

Bused Control Lines: 48. 

Enable Lines: seven per module, ten 
modules. 

Control Current: 70 ma. 

Control Time: 4 microsec. 

Price : Under $50,000. 

Write233 

mapping of various information by fixing 
specific sensors to the tip of the Percep­
tor's pointer. It's capabilities allow tracing 
irregular surfaces not previously subject 
to easy data input, such as curves, sculp­
tured surfaces, and user-defined surfaces. 

Peter H . Smith, President of Micro 
Control Systems, predicts that the inter­
est in the Perceptor may lead to the crea­
tion of software necessary to accept x, y, 
and z coordinate data, where only x and 
y exist now. - Hanrahan 
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Today's scientific and engineer­
ing problems increasingly call for 
more complex models and higher 
resolution, which leads to calcula­
tions on very large matrices. Yet, 
until now, cost of a supercompu­
ter with the speed and accuracy 
suited to these problems has been 
out of reach for many. 

Now, there's the FPS-164/MAX 
-a special-purpose scientific 
supercomputer that matches the 
likes of CRAY, CYBER and others 
in commonly used matrix opera­
tions-at a fraction of the cost. 

The FPS-164/MAX is fast. 

With peak performance rate' 
from 33 to 341 million floating­
point operations per second, dE 
pending on configuration, and 
to 7 Mwords of 64-bit memory 
available to the user, the new 
FPS-164/MAX gives you all the 
speed and accuracy you need tc 
make those matrix computatio1 
manageable. 



PEAK PERFORMANCE 

1))00 ~----------

100 

FPS-164/ 
MAX 

420 

SUPER 
COMPUTER 

SUPER 
MINI 

MAIN 
FRAME 

The FPS-164/MAX configuration 
ill be able to compute up 
h 24 vector operations at one 
ne, allowing a fully-configured 
14/MAX to factor a 1,000 by 
JOO matrix in about 1 second, 
ultiply two 10,000 by 10,000 
atrices in less than one hour. 

he FPS-164/MAX is powerful. 

'A parallel-pipelined machine 
1signed to run FORTRAN at high 
eed, the FPS-164/MAX has all 
? scalar capability of our original 
5-164. We've just added a lot 
xe power, with multiple special 
JCessing units which amplify the 
:tor processing capability of the 
ginal FPS-164 by up to 31 times. 

The FPS-164/MAX is 
cost-effective. 

In structural analysis, computa­
tional chemistry and physics, fluid 
flow analysis, electromagnetic 
modeling, or any application re­
quiring fast handling of large ma­
trices, the FPS-164/MAX offers 
unparalleled cost efficiency. In 
fact, it can run certain key matrix 
computations as fast or faster than 
supercomputers costing over 10 
times as much. 

FPS-164/MAX Specifications 

Peak Capacity (MFLOPS) ... 341 

Number of 
Arithmetic Pipelines . .. 63 

Number of 
Independent Processors ......... 1 

Vector Reg ister Capacity ... . 2Kx 124 

Main Memory Capacity ... 7 MWords 

Disk Subsystem Capacity ......... 3 Gbytes 

Word Size . 

Precision 

Dynamic range 

. . . 64 bits 
+ 8-bit error 
correction 

... 15.3 decimal 
digits 

.. 2 .8 - 1 o-••• to 
9 .0 x 10'0 ' 

Cool ing Method . . . . . . . . . . . . . .. Forced Air 

Footprint 

Weight 

. . .. . . . . . . . . . . . . - 20ft' 

. 1800 lbs. 
including 
power supplies 

Whether you' re looking to 
upgrade your existing FPS-164 
- or searching for a complete 
new system-you won't find 
supercomputer performance 
for one million dollars or less 
anywhere else. 

What's more, the FPS-164/MAX 
is backed by the considerable re­
sources of Floating Point Systems. 
With 21 field service offices 
world-wide, full remote diagnostic· 
capabilities, and a record of prod­
uct quality and reliability second 
to none, you can be sure the FPS-
164/MAX will be up, running, and 
ready to meet your problem solv­
ing needs. 

For complete information 
and specifications, call toll free, 
1-800-547-1445 . 

FLQA.Tf\IG PQU\JT 
.SYSTEMS, INC. 

P.O. Box 23489 Portland, OR 97223 
(503) 641-3151 
TLX: 360470 FLOATPOINT BEAV 
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Track Zero Sensing Streamer 
Enhances Tape Interchangeability 

Higher track densities (9 to 16 tracks) in 
today's 114'' streaming cartridge tape 
drives mean correspondingly smaller 
track sizes than those in older, lower track 
density devices. While low density tapes 
(typically four-track) have track widths of 
about 25 mils, track width in high density 
tapes may drop to as little as six to eight 
mils. While normal tape wander of about 
two to three mils is acceptable with larger 
track sizes, in high track density tapes 
such wander could reduce signal ampli­
tude by an unacceptable 50 % . 

Read Head Gap. Position x Track Zero Burst 

0 

BOTe7 
Hole~ 

, 
/ 

' ' 
' ' 

a 

Read/Write Position A Position B Position c 
Head Step Path. A~O/o Final Position . 

Final Tape - ,. 
Write Head Position 

After Reposition Cycle 

This solution to the problem borrows 
from established disk drive technology to 
reference read/write heads to data in a 114" 
streaming cartridge tape drive. The ap­
proach enhances media interchangeabil­
ity and reliable data retrieval. Cartridge 
interchangeability is enhanced by reduc­
ing problems brought about by mechani­
cal tolerances, thermal expansion and 
possible misalignment due to age of car­
tridge or drive. Referencing the head to 

Treffers Precision, Inc. 

'Zero Track Sensing Process. 

the data reduces the amount of signal re­
duction introduced by normal tape wan­
der, thus improving data integrity and 
retrieval . 

The figure shows how the drive design 

1021 N. 22nd Avenue, Phoenix, Arizona 85009 
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of Wangtek's Series 5000E Streaming 
Cartridge utilizes the zero track burst at 
the beginning of the tape to reference the 
read/write heads to the data under micro­
processor control. In operation, a firm­
ware program running out of an Intel 8749 ~ 
micro directs the reading of the tape, 
from the beginning tape holes (BOf), and 
steps the head across the tape, storing the 
zero track burst signal amplitude. The 
micro notes the head position where the 
amplitude is 50% (position A), and con­
tinues to move the head until the ampli- .., 
tude is zero (position X). The head is then 
stepped back down, while the tape con­
tinues to be read, until the signal ampli­
tude is again 50% (position B). The mi­
cro r~cords this position. The read/write 
head is then positioned at a point half way , 
between positions A and B (position C). 

According to Richard Lewis, director, 
streaming tape engineering at Wangtech, 
Simi Valley, CA, solving the problem of 
streamer cartridge interchangeability and 
data integrity will enhance streamer car­
tridge acceptance, and open the way for 
even higher density recording. "We feel 
it is no longer acceptable to design units 
that look for data where it is supposed to 
be by simply measuring from the edge of 
tape." Apparently the Quarter Inch Car­
tridge Committee agrees; the approach 
outlined here will be a part of the 
QICC-24 specification, according to 
Lewis. Production units Wangtech's 5000 
E (E for enhanced with the use of this 
head positioning approach) are now be­
coming available. 

-Cashman 
Write236 

.JUNE 1984 •DIGITAL DESIGN 



DEPARTMENTS/So~ware 

Silicon Software Components Require No Modification 

The acceptance of advanced 16-bit micro­
processors may have been somewhat 
slowed by the high cost of writing oper­
ating system software. Programmers de­
veloping "real-time" applications for 
embedded 16-bit microprocessors have 
found that as much as 60 % of_ their time 
is spent designing and writing the oper­
ating system. 

Hunter and Ready Inc. (Palo Alto, CA) 
have developed a family of products of­
fering a new approach to software inte­
gration . The company produces operat­
ing systems based on "silicon software" 
components that can be put to work with 
virtually no modification . A silicon soft­
ware component is basically an execut­
able version of a microprocessor pro­
gram designed so that it can be shipped 
like a VLSI component, usually in a 
PROM . The methodology permits the 
same component to operate completely 
unchanged on all board-level microcom­
puters that use the same microprocessor. 

"Silicon software" was coined to de­
scribe code frozen in silicon and cannot 
be modified by the user anymore than the 
microcode of the 68000 will be modified 
by the user. 

Hunter & Ready has recently an­
nounced FMX and IOX, two components 
that simplify the development of real-time 
operating system software for applications 
such as industrial process control , ana­
lytical medical instruments and telephone 
switching devices. Designers are pro­
vided with a standard operating kernel 
that can be used without modification on 
all board-level microcomputers that share 
the same microprocessor. With FMX and 
IOX , programmers of real-time operat­
ing system software no longer have to 
write source code for file management or 
1/0 functions. Six months to one man­
year may be shaved off development time. 

Both devices work in tandem with the 
Versatile Real-Time Executive (VRTX) , 
an operating system kernel that can be 
used without modification to control ap­
plications based on Intel's 8086, 8080 or 
Motorola's MC68000. 

Previously, off-the-shelf operating sys­
tems had to be modified at the source 
code level to be functional. Hunter & 
Ready created standard components that 
could be linked together like large scale 
integrated circuits so that designers don't 
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Software maintenance 
costs are significantly 
greater than software 
development costs. 
Maintenan ce repre­
sents between 60 % 
and 70 % of the total 
software costs , with 
development account­
ing for only 30 % to 
40%. (source: 'Zelko­
witz , Prentice-Hall , 
1979) 

Specifications 3% 
Requirements 3% 

have to reinvent operating systems for 
each new product. 

Typical operating system software 
packages are characterized by board­
level dependencies. The VRTX offers the 
same operating system kernel can be used 
without modification on any board-level 

Maintenance 67% 

microcomputer that uses the same micro­
processor. 

The potential for industry is that the 
VRTX and the FMX and IOX software 
components can drastically reduce the 
expense of getting new microprocessor­
based products to market. - Hanrahan 
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DEC'S *UNIX Edge 
If your looking for the guaranteed "Edge" in UNIX operating systems 
for your DEC computer, your search is over. Cambridge Digital is not 
only the DEC system integrators' system integrater, we 're the leading 
supplier of UNIX-based software in the country. 

When you buy a fully configured DEC system from us , you get a 
choice of fully supported UNIX operating systems, and all of the appli­
cation packages you need . 

Data base management systems, word processors , spread sheet 
programs, data acquisition packages, languages , cross compilers , 
emulators , you name it. Cambridge Digital offers you more choice in 
UNIX-based software than anyone else in the business. 
Call or write today for our catalog of UNIX-based DEC Systems . 
Main Office Dept. 7400 
P.O. Box 568 , 65 Bent St. 
Cambridge, Massachusetts 02139. 
Telex 92-1401 /COMPUMART CAM . 
800-343-5504. 
In Mass. call 617-491-2700. 
New York District Office 
516-935-3111. 

Cambridge 
lllllllDi ital 
DNISION Of CDMPUMART g 
The Edge in System Integration. 

800-343-5504 
*UNIX is a trademark of Bell Laboratories . 
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Multiple Bus Structures And 
Custom Chips Increase Multiuser 
System Performance 
by Andrea Coville, 
New Products Editor 

Multiuser systems encompass an area so 
broad that more than a hundred manufac­
turers offer systems for a multi-user envi­
ronment. These computers range from 
mini-based systems to single micropro­
cessor systems to multi-microprocessor 
systems. Rather than discuss the archi­
tectural variations in these three cate­
gories, this review will focus on one seg­
ment, the single microprocessor-based 
small system. 

Minicomputer Roots 
When looking at multiuser systems today, 
it is important to look at the architecture 
of minicomputers to discover which of 
their features small systems emulate. 

Architecturally, a VAX 111780, which 
has a 32-bit CPU, is a good example of a 
minicomputer from which microcom­
puters have drawn certain portions of 
their designs. The VAX processor can 
directly address four billion bytes of vir­
tual address space and includes memory 
management hardware, 16 32-bit general 
registers and 32 priority interrupt levels. 

Figure 1: The Series 9 from Molecular Com­
puter is a multiuser system based on a propri­
etary LAN-in-a-box architecture and n/STAR 
network operating system. 

In multiuser systems, memory manage­
ment allocates large amounts of memory 
space to each user and is responsible for 
protecting tasks from each other. 

In a minicomputer system cache mem­
ory reduces the effective memory access 
time for the CPU by providing high speed 
data access that stores frequently refer-
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PLESSEY JUST GAVE VMEbus 
WHAT IT NEEDS MOST. 
PLESS EV. 
Introducing a f'uD Une of board level hardware, software and 
technical support for all your VMEbus systems. 
Tuke a bus as powerful, versatile, reliable and future 
compatible as VME. Add a company as powerful, versatile, 
reliable and future compatible as Plessey and you have 
everything it takes to board the VMEbus with 
complete confidence. 

Introducing Plessey VME. Plessey has a full 
range of VME board level hardware, software 
and technical support services. We'll give you 
the languages, operating systems, the 
drivers, complete technical assis­
tance and, of course, that famed 
Plessey guarantee with worldwide 
backup. All to support our superior 
VMEbus products including ... 

VMEbus Single Board Computers. 
Build your systems around any of our four 
new single board computers with features that 
include up to: 
• 10 MHz 68000, 512 Kbytes of memory and 

128 Kbytes EPROM 
• 512 Kbytes of dual ported memory 
• Memory management, DMA controllers, virtual 

memory processors 
• 3 serial ports, multi protocol serial 110 
• 24-bit bidirectional parallel 110 
• Floppy disk controller, real time clock with battery backup 
• And a lot more. · 

VMEbus Memories. Enhance your system witJt 
add-in memories including: 
• Parity boards up to 4 Mbytes capacity with 

270 ns access time 

• ECC boards up to 3 Mbytes capacity with 300 ns access time. 
• Static RAM/EPROM boards with up to 256 Kbytes of both 

RAM and EPROM in 16 JEDEC standard sockets 
• And up to 128 Kbytes high speed static RAM boards with 

140 ns access time and on-board battery backup. 
VMEbus Controllers, Graphics and 1/0 Boards. 

Plessey VME also includes: 
• Winchester I floppy disk controllers 
• Intelligent SASI controllers 
• 16-color graphics boards 

• 6-channel serial 110 boards 
• And more coming. 

VME Software. Support your system 
with our wide range of firmware and 

software products: 
• Monitor: EPROM resident 

monitor/debugger 
• Ideal: EPROM resident 

assembler/editor 
• Basic and Forth language compiler/ 

interpreters 
• COHERENT*: UNlxt V7 compatible 

single/multi-user operating system 
• pSOS: EPROM resident multi-tasking / 

real time executive. // 
VME ... the Plessey Way. If you are building your / 

business on VME, Plessey VME means business. Right // 
now and in the future with new VME products on the / 
way. For details on our comprehensive VMEbus / "o 
products and capabilities, call or write Plessey ,/ ~ ~<rr' 
Microsystems, One Blue Hill Plaza, Pearl River, / ~ ~ ~"' 
NY 10965. (914) 735-4661 or toll-free / .§'.:j;.~ 
(800) 368-2738. Or use the coupon below. // ~1 .. §;_. 

/ ~' ~ li:)J ~;::,."' 
'COHERENT is a trademark of the Mark Williams Corp. 
tUNIX is a trademark of BeU Laboratories 

/ ~oo~rz,~~ 
/ ~._,, ..;;-4. 

/ _\.o :'$' rz,<.' 
/ ;,.:~~ ~·.S. 
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8 PLESSEY 
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When looking at 
multiuser systems 
today, it is impor­
tant to look at the 
architectures of 
minicomputers to 
discover which of 
their features small 
systems emulate. 

enced items like addresses, data and in­
structions. The implementation of cache 
significantly boosts performance in 
multiuser designs. 

In both minicomputers and microcom­
puters, a bus is the primary interface to 
disk drives, tape transports and peripher­
als. Conventional controllers and their 
associated interlaces have become bottle­
necks to systems' performance. In the 
minicomputer environment, this has led 
to proprietary schemes of partitioning 
systems intelligence. Similarly, several 
new I/O bus structures have been intro­
duced in microprocessor-based systems 
to enhance throughput. 

The disparity among minicomputer 
operating systems is due in part to their 
individual histories and hardware config­
urations. This is not the case with micro­
processor-based small systems, where 
operating system software is fairly stan­
dard among models; MP/M, Concurrent 
CP/M-86, MS-DOS, CP/Manddifferent 
implementations of UNIX are the most 
common. Many improvements have been 
made on UNIX software to produce its 
current versions. UNIX has been de­
signed around certain common problems 
in multiuser environments such as exten­
sive disk activity and memory manage­
ment, which require hardware as well as 
software solutions. In summary, certain 
architectural features of minicomputers 
are reflected in micro-based multiuser 
systems. 

Multiuser Architectures 
Three different architectural approaches 
have been used to define multiuser sys­
tems. While this review is based on only 
the single microprocessor design, a brief 
look at all three is of historical value. 

One group is the systems based on 16-

1!56 

bit minicomputers. These designs are 
typified by large language, application 
and software bases, reliable software and 
upgrade paths. These systems require 
space and electricity, but can use fast bi­
polar devices. 

Single microprocessor-based systems 
have 8/16, 16, and 16/32-bit microproces­
sors which are manufactured by Motor­
ola, Intel, Zilog, and National Semicon­
ductor. These systems utilize memory 
management, cache, communications 
and I/O support. 

Multi-processor based systems utilize 
local area networks or disk servers to link 
workstations to users. All users have 
some degree of processing power and 
share disk storage and printers. Accord­
ing to Rohit Kumbhani, Manager of 
CPUs and Systems at Harris Corpora­
tion, "a multi-microprocessor system 
provides the simplest way of getting 
higher performance from the same pieces 
of hardware. The technology is at a stage 
where, in order to double or triple per­
formance, you have to design a whole 
new technology." 

Bus Structures 
Future bus structures of microprocessor­
based multiuser systems will incorporate 
several features to compete as lower cost­
high performance solutions for multi­
ple-user environments. These include 
high bandwidth and a high level of mes­
sage passing support. 

Standard bus structures have limitations 
in terms of the present VLSI technology. 
These buses were intially incorporated 

into microprocessor systems for I/O ,
141 

expansion, greater memory addressing 
and enhanced multiprocessing support. 
However, the need in multiuser systems 
for higher speed execution and 1/0 have 
brought about several design changes. 

One of these is the development of the 
add-on bus, which allows a single board -1o 

computer (SBC) to communicate to a 
memory card without tying up the main 
bus. In some multiuser systems which in­
clude multiple SBCs, there may not be 
enough space on the CPU board for mem­
ory. A single system bus does not have the 
bandwidth to adequately handle execu- 1 

tion, DMA and interprocessor communi­
cation. For memory intensive multiuser 
systems, designs call for an approach that 
can move the execution off the system 
bus, freeing it for DMA and interproces­
sor communication and a separate high ~ 

bandwidth bus to support memory. 
Multiuser, multiprocessing architec­

tures are evolving into two areas. One is 
a loosely coupled architecture in which 
several microprocessors are linked to­
gether over a high speed bus, and each 
has its own memory. The other is a tightly 
coupled architecture where each of sev- , 
eral microprocessors can access the com­
mon global memory. 

An example of this tightly coupled 
scheme is the Poly 8/16 from Polymorphic 
Systems, which is a master-slave S-100 
system where a single Z-80 master pro­
cessor performs all system related I/O re- ~ 
quests, communicating with 8086-based 
slave processor cards over the bus at 500 
Kbytes/sec. Slave processors run Con-

Processor Memory Controller 

IMC68000I 

32KBROM 
Local or Remote 

RS-232-C 
Diagnostic Port 4 KB RAM • Start Up 

Scratch Pad • Initialization 
• Diagnostics 

1 MB 1 MB 
Memory Memory 

DMA 
SIG 
2650 

8-Channel 
110 

TIYRS-232-C 
As nc 

DMA 
8085 

DMA 

Streaming 
Tape 

• 5.25" Floppy • High • Terminals • Networking • Backup 
• 5.25" Performance • Printers • Point-to-Point 

Winchester 8" Winchester • Special Devices 

Figure 2: This diagram illustrates the architecture of the Tower 1632from NCR Systems. The 
Multibus-compatible controllers used to control the communications links and peripherals are 
multiple device, industry standard modules. 
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~C68000/ IEEE-796 (MULTIBUS)* DEVELOPMENT /TARGET SYSTEM 

COST EFFECTIVE 
DEVELOPMENT /TARGET SYSTEM 

OMNIBYTE CORPORATION announces a 
new software development system - the 
OB68K/SYS. The IEEE-796 BUS based 
isystem is designed to facilitate develop­
ment of applications software for the 
MOTOROLA MC68000 CPU, and to also 
function as a target system itself. 

At the heart of each system is our popular 
OB68K1A single board computer. The 
OB68K1A is equipped with 128K-BYTES of 
Q wait-state dynamic RAM (hardware 
r 'efreshed), (6) sockets that can be con­
figured for up to 192K-BYTES of EPROM, 
(2) RS232C serial ports, crystal controlled 
baud rate generator (50-19.2K BPS), (2) 
software definable 16-BIT parallel ports, 
and (3) 16-BIT timer/counters. The board 
uses the 10MHz MC68000 CPU and is 
designed to directly address 16M-BYTES of 
~main memory and 1/0. 

Our OB68K/INT™ peripheral board acts as 
an interface between the IEEE-796 BUS and 
the mass storage system controller. It 
features a high speed host (SASI) inter­
face, PARALLEL printer port, a battery 
backed-up calendar/clock and MORE. 

A combination, drive expandable, disk con­
troller is mounted above the mass storage 
area. 

The OB68K/SYS package comes with an 
8-SLOT card cage (6 slots user definable), a 
20, 40 or 80 MB Winchester hard-disk drive, 
a 1.2 MB floppy-disk drive conforming to 
IBM compatible 3740 or 2S/2D formats, 
dual 200 WATI switcher power supplies, 
and dual cooling fans. The unit can either 
be rack mounted or used in its office quality 
desk top enclosure. The OB68K/SYS con­
forms to U.L. listing standards and meets 
the FCC CLASS-A EMl/RFI specification. 

SOFTWARE PACKAGES TO 
FIT YOUR APPLICATION 

Commercial packages available for the 
OB68K/SYS include: IDRIS™- a UNIX**­
like operating system with real-time 
enhancements (WHITESMITHS, LTD.); 
REGULUS™- a multi-user, multi-tasking 
operating system that supports all system 
calls and features of UNIX** V6, V7 
and SYSTEM Ill (ALCYON, INC.); 
MSP/68000™-a real-time, multi-tasking 
operating system with editor, assembler, 
linker and utilities (HEMENWAY CORP.); 
and polyFORTH/32™-a 32-BIT real-time 
operating environment (FORTH, INC.). 
High level language support includes: 'C', 
PASCAL, FORTRAN 77, BASIC and 
FORTH. All systems are supplied with 
MOTOROLA's MACSbug™ or VERSA­
bug™ monitor/debugger firmware. 

For more information - Contact 
Susan Cochran, Sales Manager 
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Figure 3: Block diagram of the intelligent communications processor from Plexus, a 16-bit 
microcomputer which is dedicated to memory management. 

current CP/M86 which caches programs 
for each user at the user card. The.master 
service processor contains 64 Kbytes 
RAM and caches disk requests using an 
LRU algorithm. This board contains an 
on-board DMA controller. Slave cards, 
based on Intel's 8086, include a 2-channel 
DMA controller, three 16-bit counter­
timers, and an interrupt controller in 
addition to an 8 MHz 8086. 

Boards in multiuser systems are now 
being tailored for particular purposes. 
This mcxlular design approach breaks sys­
tems down into processing, mass storage, 
communications and graphics functions. 
In these particular modules, data move­
ment is kept to a minimum, and real-time 
data is confined to a local environment. 

microprocessor as it becomes available 
from the IC houses. 

The latest generation of microproces­
sors not only incorporates pipelined 
architectures, but has on-chip functions 
that make them almost indistinguishable 
from minicomputer architectures. These 
may include on-chip instruction and data 
caches, memory management, memory-­
protection and virtual memory support . 

The memory management capabilities 
of the Zilog Z8216 are useful in multiuser 
systems. This chip has a memory man-

agement unit, cache memory, four 16-bit ·!'4 

counter-timers, a serial port and four 
channels ofDMA control as well as a dy­
namic RAM refresh controller. The mem­
ory manager coordinates the 16 Mbyte 
address space of the processor by using 
two sets of 16-page descriptor registers. 
These registers contain 12 bits of address ~ 
information and 4 bits of attribute infor­
mation. For multiuser systems requiring 
a high degree of memory management, 
this processor is a logical choice. 

Both the functionality that the IC ven­
dor has placed on the single microproces- .,. 
sor and the peripheral devices that are 
available for that processor become 
important issues. A designer building a 
system for the scientific environment, for 
example, may wish to make extensive use 
of availability of floating point support 
processors. Another design may incor- < 
porate a proprietary form of memory 
management and not use the on-chip 
MMU device supplied by the vendor. 

It is for this reason that some IC houses 
have steered away from the "greater func­
tionality on a single chip" approach for 
high-end processors. They anticipate that 
certain designs would not benefit from 
this method. Speed and performance 
benefits not directly related to bringing 
co-processing functionality (such as 
MMU or FPU) on-chip relate more to 
caching instructions and/or data for 
speed, an approach that has been imple­
mented at the board level for some time. 

Charles River Data Systems, for exam­
ple, developed one of the first designs to 
incorporate cache memory. The use of 
cache in this particular design dramati­
cally increased system operating speed 
because it dedicated a high speed mem­
ory to the exclusive use of the local CPU. 

CPUs For Different Designs 
Microprocessor-based multiuser systems 
are based around several microprocessor 
chips such as those manufactured by 
Motorola, National Semiconductor, Intel 
and Zilog. Small system manufacturers 
have selected different devices accord­
ing to their systems design needs. The 
most commonly asked question about 
the latest microprocessors relates to the 
software portability across a vendor's 
product line, an important considera­
tion, since most small system designs 
depend heavily on the next generation 

Figure 4: The CompuPro JO is a multiprocessor, multiuser system whose architecture includes 
an 8088 CPU and four Z-808 processors. 
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'"JMemory 
The designer of a microprocessor-based 
system has two basic types of devices 
available to implement a random access 
read/write memory; static or dynamic 
RAM . Dynamic RAMs have four times 

" the density of static RAMs. This means 
that four times as many bytes of memory 
can be placed on the same board space. 
Also, the cost of DRAMs is about one 
fourth that ofSRAMs. On the other hand, 
SRA.Ms do not require the complex sup­
port functions of the DRAMs, such as ad-

,. dress multiplexing and refreshing. 
Multiuser systems use either of these 

memories, depending on their individual 
criteria of performance, power consump­
tion, density and cost. When considering 
cost alone, cost of design time is directly 

. proprotional to design complexity. For 
example, SRAMs require less design-in 
time than DRAMs because there is no 
refresh circuitry to consider. Conversely, 
the DRAM provides the lowest cost per 
bit because of its higher packing density. 

1/0 
The methods by which a multiuser sys­
tem manufacturer implements 1/0 is an 
important consideration because addi­
tional 1/0 tasks significantly slow down 
the CPU by using large portions of the 
bus bandwidth otherwise available for 
CPU tasks. A traditional solution is to 
offload tasks for the system processor to 
a disk controller. In this arrangement, the 
processor specifies disk control and com­
mand parameters to the controller, which 
include the selection of recording density 
and specification of disk formatting 
information. The processor also sends 
commands to the controller. Most LSI 
controllers receive commands and pa­
rameters by means of the processor's 1/0 
instructions. 

In addition to the 1/0 interface, the 
controller provides data transfer between 
memory and the disk drive. This data 
transfer may be implemented by one of 
two methods: one, direct processor inter­
vention in the transfer, and two, by inter­
facing disk controller to a Direct Mem­
ory Access (DMA) controller. 

The 1/0 controller has traditionally 
been one of the main computer system's 
bottlenecks by failing to optimize system 
access timed to data or the system's 
throughput rate. One solution to this has 
come from newer I/O bus structures with 
enhancements over older interfaces. 

The disconnect/reconnect function of 
the SCSI bus allows a computer system to 
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run concurrent 1/0 tasks by handling 
multiple seeks and reads/writes with the 
1/0 bus disconnected , reconnecting only 
when a drive has data ready to be read or 
written. This function allows controllers 
to complete tasks in the most efficient 
order, regardless of the order they were 
received , thereby increasing the effi­
ciency and speed of 1/0 transfers. This 
dramatically decreases multiple drive 

Figure 5: A microprocessor-based multiuser 
system from Callan Data Systems that utilizes 
memory management, cache, communica­
tions, and 110 support. 

access time, resulting in up to five times 
the system 110 performance. 

Software 
As mentioned earlier, software is an 
important issue with microprocessor­
based multiuser system designs. Accord­
ing to Molecular Computer, who manu­
facture the Series 9 Multiuser Computer 
System, the broad acceptance of the IBM 
PC has curtailed a rapid shift from 8-bit 
CP/M based hardware and software to 
16-bit applications. 

Additional considerations include a 
particular system's ability to efficiently 
share data among users, provide econo­
mical expansion and maintain consistent 
performance as processor demands in­
crease or as users are added to the system. 

Because microcomputer operating sys­
tems are evolving to encompass develop­
mental and target application purposes 
into one system, operating systems will 

Get the PDP DEC Can't Deliver 
Get a System 58 from Cambridge Digital. It's the most compact, power­
ful PDP you can find with performance levels no one else can deliver. 

When you buy a System 58, you get a PDP-11 /23, with your choice of 
10.4, 20.8, or 41 .6 Mbyte Winchester storage and one Mbyte Floppy 
back-up. Our powerhouse features an eight-slot backplane that is a 
fully extended LSI bus with 22-bit addressing capab1l1ty, a multi-port 
serial 1/0, and up to 4 Mbytes of memory. All packaged 1n a 5 1/4-1nch 
compact enclosure. . . 

Then, select your choice of operating systems and appl1cat1on soft­
ware. And, now you can even add VAX performance to your System 58 
with Cambridge Digital 's new UniVax board. 

Order your System 58 today. We guarantee you'll get a system that is 
fully tested and ready to go the day you get 1t. 

For more information call or write . 
Main Office Dept. 7 400 
P.O. Box 568, 65 Bent St. 
Cambridge, Massachusetts 02139. 
Telex 92-1401 /COMPUMART CAM. 
800-343-5504. 
In Mass. call 617-491-2700. 
New York District Office 
516-935-3111 . 

Cambridge 
llllllDi ital 
DIVISION Of CDMPUMART g 
The Edge in System Integration. 

800-343-5504 
*UNIX is a trademark of Bell Laboratories. 
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Memodyne 
Offers the 

Widest 
Selection of 
20Column 

Alphanumeric 
Printers 

MODEL MAP-20SAC 

• Serial RS232C TTY 
• 110 V Operation 
• 220 V Operation 
• 11 to 40 V DC Operation 
• All Versions available for wide 

temperature ( - 40°C to +S<l°C) 
applications 

• Parallel 8 Bit Interface 
• 110 V Operation 
• 220 V Operation 
• 11 to 40 DC Operation 
• All Versions available for wide 

temperature ( -40°C to + 50°C) 
applications 

• IEEE· 488 Interface 
• 110 V Operation 
• 220 V Operation 

All Models Feature -
• Complete Microprocessor 

compatible interface electronics 
• Full 96 character ptint set. 
•Quiet inkless thermal ptinting 
•Built-in self test program 
• Programmable controls 
•Small size 

4.44" W x 2.75" H x 7.oo · D 
(IEEE-488 version is slightly deeper) 
Front panel is 5.25 • W x 2.81 • H 

• Weight 4.2 lbs. DC Models only 
2.7 lbs. 

• All AC Models complete with 
power supply. 

Remember 
MEMODYNE 
... just for the record! 

~memodyne 
~CORPORATION 
Subsidiary of Computer Products Inc. 
220 Reservoir Street 
Needham Hgts .. MA 02194 
Tel. (61 7) 444-7000 Telex 92 -2537 
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change to accommodate modularity and 
ease of configurability as well as evolu­
tionary growth and standardization in 
languages, networks, and operating sys­
tems themselves. The last two items are 
needed to provide protection of a fi rm's 
software investment, including the option 
to move toward silicon software. 

According to Buddy Frank, Director of 
Public Relations at Sage, manufacturers 
of the Sage II and IV 68000-based sys­
tems, "more UNIX and UNIX-like oper­
ating systems will appear. Also a trend to 
exploring multiuser versions of other 
operating systems such as CP/M. There 
will be a trend toward increasing amounts 
of RAM (up to 3 Mbytes) and storage 
approaching the half gigabyte range to 
allow more effective use of satell ite work 
stations on a central microcomputer with 
a large memory." 

Multiuser Systems 

The choice of operating system and 
movement of microprocessor chips to ~ 

integrated silicon technology will moti­
vate the advance of micro-based multi­
user systems. There is a trend toward 
multiple micro-based systems, which are 
attractive because of their ability to pro­
vide higher perfo rmance from inexpen­
sive hardware. Multiple bus structures, 4 

the implementation of cache memory and 
the use of several I/O processors are 
becoming important considerations in 
multiuser designs. D 

How useful did you find this article? 
Please write in the appropriate 
number on the Reader Inquiry Card. 

Very Useful . 
Useful . 
Somewhat Useful . 

. .... 600 
. . 601 

. ... 602 

For more information on multiuser systems, write in the appropriate number on the Digital 
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Performance, Price, Plessey 

Good to the last Byte! 
QUALITY. VARIETY and VALUE. These are the 

key ingredients that make up a Plessey memory. 

Plessey Peripheral Systems, Inc. is a leading 
manufacturer of DEC compatible board, system 
and peripheral products. We offer our customers 
a wide variety of memories for most DEC 
systems. Whether your system is LSI-11. UNIBUS, 
or VAX - we have a memory for you! 

We also offer the most advanced technology. 
Our newest memory. the PM-SV513. offers 1 MB 
of memory on a single, dual size board. The 
PM-SV513 uses the new 256K RAM technology 
which offers our customers the advantage of 

•PLESS EV 

more memory in less space, at a competitive 
price. 

All our memories are put through rigid testing 
before shipping. Quality control is carefully 
monitored to ensure that all Plessey memories 
are the highest quality possible. 

Plessey memories offer you a low cost alter­
native. Check our prices against DEC - you'll be 
glad you called Plessey. 

Want to know more? Contact: 
Plessey Peripheral Systems, Inc. 

17466 Daimler Avenue, Irvine. CA 92714. 
(714) 540-9945 or (800) 992-8744 

The Right DECision 
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Nothing but ASICs. Application­
Specific Integrated Circuits. That's all we 
make. ASICs aren't a sideline, 
they're our only business. Gate 
Arrays. Standard Cells. CAD 
Full Custom. In 3-5 micron 
silicon-gate CMOS or N MOS. 
And of course, we can build 
with your tooling in both 
metal-gate and si-gate MOS. 

instruments you need to program your own 
PROMs, EPROMs, EEPROMs, program­

mable logic devices ... if it's field 
programmable, we build the instru­

ment to program it. 

World-class 2 micron tech­
nology. We're building it now. .. 
with an on-line date in the First ' 
Quarter, 1985.Which means you 
can count on us to grow with you 
at the state-of-the-art: 2 micron, 

2-layer metal silicon-gate CMOS 
All business. If you've been 
looking for an ASIC supplier that 
treats your business like a busi­
ness, call us. When our production 

AS I Cs on 5" (and eventually 6"), wafers. 1 

line is the beginning of your production 
line, the last thing you need is "surprises:· 

Across the board. ASICs are our only 
business. Notjust 
custom and 
semi-custom 
circuits; butthe 

The Basics of ASICs.ASICs are 
where the world is going. Send for 

our booklet, "The Basics of ASICs;· we'll show 
you why. And . how. Who better than Cite I? 
Because we cover ASICs from our fab to 
your system. Thinking ASICs? Call us. We 
can help you build Application-Specific 
I Cs ... for less than the cost of jellybeans. 

--------------------------------, .• r·····-·••n••• i L. ii ii i:: i. 
Gentlemen: 
D Yes, I know where the world 
is going. Send me "The Basics 
of ASICs'.' 
I'm specifically interested in 
D Gate Arrays, D program­
mable ICs, D Standard 
Cells, D CAD Full Custom. 

3060 Raymond Street, Santa Clara, CA 95050 
(408) 727-6562 

TWX: 910-338-0540 

Name _________ _ 

Title _________ _ 

Company ________ _ 

Address ________ _ 

City ____ State __ Zip __ 

D I'm planning now. Have a representative call me at ( 

DLD6/84 ______________________________ J 
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Photo courtesy Fairchild, Gate Array Division 

Designer's Guide To Semi-Custom ICs 
by Ron Collett, 
Technical Editor 

The economic advantages of 
using semi-custom ICs will 
eventually force most equip­
ment manufacturers presently 
designing with off-the-shelf 
parts to switch to this newer 
technology. Semi-custom ICs 

The number of IC vendors in this 
industry continues to grow, and 

choosing the right one is essential 
to the success of the design. 

Custom". ) 

TTL parts) designs. In turn, 
systems that use this VLSI tech­
nology also have increased per­
formance, higher reliability and 
lower power dissipation. Pro­
prietary design protection is an 
added benefit of this fast grow­
ing methodology. (For defini­
tion of semi-custom, see box 
entitled "Defining Semi-

lower a system's overall cost since they drastically reduce the 
number of chips, PC boards, wires, connectors and overall 
assembly costs associated with standard IC (i.e. using standard 

In most cases, entire systems cannot be implemented using 
semi-custom parts, but certainly many of the SSI/MSI/LSI 
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Figure 1: Standard cells have fixed heights and variable widths whereas both dimensions are fixed 
on gate arrays. When defining a logic function on a gate array, a complete cell must be accessed 
regardless of whether all the transistors within the cell are used. Standard cell designs require 
customization of all masks which results in 100% transistor utilization. 

Figure 2: Shown is a relative comparison 
of die size between full custom and semi­
custom /Cs. 

devices now available can be integrated. Until recently, semi­
custom design has meant the integration of random logic ("glue 
chips"). However, large macro cells such as ALUs, multipliers 
and memory can reside on a gate array or a standard cell chip. 
Larger macros such as microprocessor cores primarily exist in 
standard cell libraries, and most likely will not immediately find 
their way onto gate arrays. 

Manufacturers are making the transition from standard I Cs 
to semi-custom devices both for replacing the SSI/MSI chips 
of an existing product, and for designing a new product. Semi­
custom VLSI is usually driven by the demand for decreased 
size, cost reduction and improved performance. Shortages and 
long delivery times (sometimes from 26 to 40 weeks) for stan­
dard TIL parts also contributes to the increased demand fur semi­
custom chips. In contrast, typical gate array turn around times 
range from eight to 16 weeks while standard cell devices usually 
take 20 to 30 weeks. 

Whether upgrading an existing product or initiating a new de­
sign, choosing a vendor is the most important step in making 
the transition from standard I Cs to semi-custom. At last count, 
there were between 70 and 100 semi-custom IC vendors. Pick­
ing the right one can mean the difference between faulty parts 
delivered late and working parts delivered on time. Since most 
products have a market window, late parts can mean a delayed 
product entry, which obviously causes profit losses. 

Unlike systems built using off-the-shelf chips, semi-custom 
designs require close interaction between the product manufac­
turer and the IC vendor. A semi-custom project leaves the sys­
tem architect with much less control over the design's imple­
mentation; in most cases, from 50 to 80 % of the design cycle 
will ride in the hands of the semi-custom IC supplier. The exact 
percentage varies from one design case to another as well as 
between different vendors. 

Standard Cell Or Gate Array 
Until recently, most semi-custom IC vendors supplied either 
gate arrays or standard cells, but few offered both. This has 
begun to change, and an increasing number of gate array ven­
dors now provide standard cells as well . Of the multitude that 
presently offer just gate arrays, many plan to introduce standard 
cell libraries in the future. Working with a vendor that has both 
(or plans to offer both) gives the system architect greater design 
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implementation flexibility. For instance, present designs may 
require a gate array, but future projects could demand a stan­
dard cell approach. Since each vendor has a particular design 
methodology, switching from one to another may require learn­
ing a completely different design approach. 

In general, high 1/0 requirements, high gate count and large 
volume quantities dictate the use of a standard cell. Unfortu­
nately, it is impossible to choose the best solution without 
weighing many technical and economic considerations. 

Standard cell designs cost more to develop initially, and 
closely resemble a full custom chip since each mask is custom­
ized. Standard cells have fixed heights but can have any varia­
tion in length. Gate arrays, on the other hand, have fixed rows 
of transistors in which all the cells are the same dimension 
(Figure 1). Consequently, defining a logic function from these 
transistors requires that the entire cell be accessed, regardless 
of whether all of the transistors will be used . 

Standard cell designs use all of the transistors on the chip. In 
most instances, this more efficient use of the silicon leads to a 
smaller and consequently cheaper die when compared to a gate 
array (Figure 2) . However, since each standard cell design has 
its own unique set of masks (usually eight to 12), the develop­
ment cycle costs more. 

On the other hand, all of the masks of a gate array are fixed 
except the interconnect levels and the level defining the vias 
(connections between levels). With approximately 85 % of the 
array predefined, only the last 15 % need be customized, for 
generally less expensive development cycles. Lower costs and 
shorter development cycles make gate arrays a good risk man­
agement strategy. For example, if a product has yet to be 
introduced to the market, the system architect may then further 
integrate the system using standard cells. This risk management 
plan minimizes financial losses if the product is not as success­
ful as originally anticipated. If the product does turn out to be 
a market success, the initial gate array expenditure will be ab­
sorbed over the sheer volume of the product. 

Choosing A Vendor 
With such a large selection of semi-custom vendors, the choice 
can be overwhelming. Most vendors can deliver good parts on 
time, but the potential customer must cull those few vendors that 
cannot. Assessing the technical requirements of the-circuit and 



.MEET THE STRONGEST 

here's a lot 
more to a Fujitsu 
gate array than 
glass, gold, and 

aluminum; it's the human element 
that really sets our product'apart. 

When you order a Fujitsu gate 
array, you become part of a team. 
You work through your objectives with 
a highly-skilled design engineer who 
knows silicon the way you know logic. 

That way, you combine your 
expertise with ours to shape the subtle­
ties of silicon into product advantages. 

Instead of glitches. 
This approach is a good part 

of the reason that since 1974, Fujitsu 
has produced more than 3,000 gate 
array designs - and every one of them 
has worked according to plan. 

Our engineers can help you 
execute designs in a complete range 
of technologies - CMOS, TTL, ECL­
you name it. Because the Fujitsu 
team's incredible versatility comes 
from a solid background within each 
of those technologies. 

That's how you get numbers 
like these: 

CMOS 
GATE PROP DELAY GATE 

TECHNOLOGY LENGTH TIME* COUNT 

STD CMOS 3.6µ 7.0ns 700-3900 
HCMOS 2.8µ 5.0ns 440-3900 

VHCMOS 2.3µ 2.5 ns 2600-8000 

*2-lnput NAND Gate,F/0 = 2 

BIPOLAR 
POWER 

PROP DELAY GATE DISSIPATION 
TECHNOLOGY TIME* COO NT PER GATE 

LS TTL 1.8 ns 500 2.3mW 
LS TTL 1.9 ns 240-1100 0.8mW 
LS TTL 0.95 ns 2000 0.65mW 

*3-lnput NAND Gate, F/0 = 1 



TEAM ON THE CIRCUil: 
There are now three fully 

equipped Fujitsu Gate Array 
Design Centers in the U.S.; 

in Boston, Dallas, and 
Santa Clara. There's a 
sophisticated telecom­

munications network 
between centers, and 

high-speed leased­
line and satellite 
communications 
with FMI host com­

puters in Japan. 

Call the FMI Design 
Center nearest you. 
We'll show you how to 
get our team on your 
circuit. 
Boston Design Center 

57 Wells Avenue 
Newton Centre 
Massachusetts 02159 
(617) 964-7080 

All that, 
and a first­
class gate 
array design 
team, too. 
With you 

as star 
player. 

Santa Clara Design Center 
3320 Scott Boulevard 
Santa Clara, CA 95051 
(408) 727-1700 

Dallas Design Center 
1101 East Arapaho Road 
Suite225 
Richardson, TX 75081 
(214) 669-1616 

Literature request line: 800-556-1234 (ext. 82) 
In California, 800-441-2345 

FUJITSU 
MICROELECTRONICS. INC. 
Technology that works 
3320 Scott Boulevard, Santa Clara, CA 95051 · ( 408) 727·1700 
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performing an economic analysis similar to the risk manage­
ment strategy is the first step to choosing the best approach to 
integration. 

Presently, most vendors do not offer both gate arrays and stan­
dard cells, so some can be immediately eliminated if one 
approach is best for the particular application. When imple­
menting high speed (greater than 35 MHz) complex designs 
(over 4000 gates), the selection of vendors is reduced because 
many do not have the advanced process technology necessary 
to fabricate these chips. 

Speeds up to 25 MHz are becoming widely available in 
CMOS, and higher rates using this revitalized technology are 
possible, but only from a limited number of vendors. In most 
cases, a bipolar techndlogy such as TIL or ECL will be a better 
choice for higher performance applications. As fabrication pro­
cess improves and sub 1-micron (effective) geometries are 
reached, CMOS will battle bipolar performance. Currently, 
2-micron (drawn) gate widths with double layer interconnect 
metalization represent the "state of the art" in CMOS gate arrays. 
With double layer metal, the interconnections between 
macrocells (i.e. gates, flip-flops, etc.) are made using two layers 
of metal separated by a layer of oxide. With several layers avail­
able for metal interconnections, more transistors can be inte­
grated onto the die. 

When speaking of gate widths, it is important to note whether 
a vendor refers to this dimension as "drawn" or "effective." The 
drawn value represents the gate size as sketched on the mask; 
this is larger than the effective value, which represents the actual 
dimension on the die. The drawn value is larger than the effec­
tive value, so when comparing technologies among vendors be 
sure that both dimensions are given. Since smaller transistor 
gate widths mean higher performance, the vendor's fabrication 
process capabilities can be partially evaluated by this 
dimension. 

Inquiring about a vendor's yield percentage is another way to 
evaluate the fabrication capabilities, although this is often pro­
prietary information. This figure expresses the number of 
"good" die versus faulty die on a wafer. Most of the time, ven­
dors with high yields will not hesitate to reveal these figures. 

Whether or not a semi-custom vendor fabricates their own 
wafers is another consideration. In the case of gate arrays, most 
vendors perform the metalization, but not all do the actual wafer 
fabrication. Those that fabricate their own wafers are not nec­
essarily better than those that buy the wafers from outside 
sources. The latter vendors are dependent upon the wafer sup­
pliers for quality and quantity, whereas those with their own 
wafer fabrication line are in complete control of the manufac­
turing process. For long term, large volume commitments, most 
industry experts consider it mandatory to have a wafer fab line. 

After weeding out those vendors on the basis of technologi­
cal capabilities, the next stage involves verifying the vendor's 
credentials. Speaking with previous customers can provide in­
valuable information about the vendor's merits or shortcomings. 

Evaluating a test chip supplied from the vendor is one of the 
best ways to check the propagation delays, set-up and hold times 
and electrical parameters outlined in the timing specification. 
To measure electrical performance, a test chip need only have 
a few gates and flip-flops which are chained together. Some ven­
dors will offer this outright while others may comply upon 
request. 

Since the delay of a CMOS gate is directly dependent on its 

BB 

Yes 

Wafer 
Fabrication/ ~-----4M'T.>Si'i~BrSl 
Metalization -c-u-sto_m_e_r 

Receives 
Prototypes 

Figure 3: This flowchart illustrates the typical design cycle for a semi­
custom chip. Most v,endors encourage customers to perform many of 
the front-end tasks induding test vector generation. 

output load, make sure that the size of the lqad (i.e. number of 
gates) is indicated when evaluating gate delay specifications 
from the data sheet. And similar to working with standard I Cs, 
use the "maximum" or "minimum" values for a given param­
eter- not "typical" values. In short, verify that the vendor's 
chips agree with the data sheet. " 

Finally, insuring that the chip will function as promised 
should be outlined in the agreement between the vendor and the 
customer. A written statement from the vendor guaranteeing 
that the performance of the chip will match the computer sim­
ulation should be mandatory when negotiating an agreement. 

The Analog Dilemma 
Interfacing to the analog world is one of the most important 
aspects of systems design. In addition, integrating both analog 
and digital on a single chip poses a stumbling block for most 
semi-custom vendors. 

High performance analog or mixed analog/digital designs are 
available from just a few suppliers. However, most vendors can • 
combine digital logic with lower performance analog circuitry 
such as simple op-amps and comparators. As one would expect, 
purely linear semi-custom chips deliver much higher perfor­
mance than hybrids but are not up to the speed and resolution 
found in many dedicated standard analog I Cs. Variations in volt­
age requirements between the analog and digital sections of the . 
chip present a major problem for mixed arrays because smaller 
transistor geometries do not allow higher voltages. In addition, 
electrically characterizing the huge number of different analog 
circuits in terms of function and performance has stymied most 
vendors. 

For higher performance mixed applications, standard cells 
offer a better solution than gate arrays since all mask layers are 
accessible. Comparing the analog functional libraries among 
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Introducing UNICAD I;. 
A $2,000,000 CMOS Gate Array 

CAD system (and more) 
for less than $15 Kl 

Incredibly Cost Effective. There's no need to 
buy a $75K CAE terminal just to design CMOS gate 
arrays. Now, with the UNI CAD-I system, the multi­
purpose IBM XT computer becomes an interactive 
design terminal. The UNICAD-I system includes 

" schematic capture and net list 
generation software, the Uni­
versal high-speed CMOS ma­
crocell library, a graphics 
card, a mouse, and all re­
quired instruction manuals. 
Pop the software and macro­
cell library into your XT and 

• you're reo.dy to design and 
capture your circuit and to 
prepare it for logic simulation. 

Our VAX is your VAX. 
There are two ways to simulate 
your circuit. By far the most ef-

,,.. ficient is to transmit your net list 
directly to our VAX computer 
bank via telephone lines. Us­
ing powerful software, de­
signed specifically for high­
speed CMOS, we'll simulate your circuit and trans-

, mit the results back to you for printout on your XT. 
If edits are needed, retransmit the net list and we'll 
resimulate the circuit. As an alternative, you can 
send us your net list on a diskette. This slows down 
the design process a bit, but is perfectly accep­
table. Incidentally, logic simulation costs are in-

~ eluded in our overall integration charges. 
Our CAD is Your CAD. After your circuit has 

been simulated, it's ready to be processed into a 
silicon chip. First, we'll simulate the speed perfor­
mance of your circuit to make sure it meets your re­
quirements. Then, we'll automatically place the 
macrocells you've used and automatically inter­
connect them. This involves a fool-proof computer 
program which insures that your circuit will per-

form precisely as you designed it. Concurrently, 
using the outputs of your logic simulation, we'll 
generate a prototype test program. No circuit 
leaves Universal untested. 

Our Fab is Your Fab. Now it's time to convert data 
bases and number-crunching 
to hard silicon. This is where 
Universal has a unique ad van­
tage, since we have our own 
wafer fab, prototype assembly 
shop, and test facility. P.G. 
tapes and masks are pro­
duced, wafers are patterned 
and die sorted, and ten engi­
neering samples are pack­
aged, tested, and delivered to 
you via fastest air express. 
From the time you transmitted 
your approved simulated logic 
to us until the time you get test 
silicon back can be as quick 
as4weeks. 

Not Just for Gate Arrays Ei­
ther. That's the beauty of UNI­

CAD-1. In addition to our high-speed macrocells, 
the UNICAD-Ipartslibraryincludesthe 7400Ser­
ies, the Intel 8000 Series, discrete components, and 
a variety of memory components. Also, there are 
more than 1000 software programs designed to run 
on the XT-including word processing, program 
management, and cost analysis. UNICAD-I is the 
answer to most of your engineering assignments­
not just IC design. 

Order UNICAD-1 Today! There's no sense 
waiting for your turn on the CAE system when you 
could be creating new designs and helping your 
organization with your own multipurpose design 
station. UNICAD-I is so affordable that any engi­
neer can justify it simply on increased productivity. 
Call us at 408-279-2830 to order your UNI CAD-I! 

:I: UNIVERSAL SEMICONDUCTOR INC. 
1925 Zanker Road, San Jose, CA 95112 •Tel: 408-279-2830 •TWX: 910 338 7617 
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Figure 4: Fujitsu Microelectronics' 82000 Bipolar, 2000 gate array, before and after metalization. 

vendors is one of the most important criteria for mixed or high 
performance circuits supporting present and future designs. 

The lack of analog computer simulation tools, however, 
makes semi-custom linear design much different from its digi­
tal counterpart. Small sections of analog circuitry can be sim­
ulated using a SPICE type simulator, but for the most part , the 
computational demands require excessive computer horse­
power. For this reason , breadboarding remains the primary 
method to verify large linear designs. This leads to longer de­
sign cycles (20 to 30 weeks), higher costs and an increased level 
of design complexity. 

With analog designs , technical probleffi's are more likely to 
be encountered, so the vendor should be willing to devote engi­
neering expertise to your design. It is also vital that you com­
pletely understand all aspects of your design. For example, in­
vestigate the vario.us phenomena that occur when powering up 
the circuits and evaluate particular nodes for critical voltage lev­
els and timing requirements . It is impossible to address all the 
possibilities, but with the vendor's help, most pitfalls can be 
avoided . 

CAD Tools 
Workstations most definitely have a place in the design cycle of 
semi-custom ICs. However, a hasty decision to purchase one 
can prove uneconomical . Before investing $40,000 to $120,000 
in a workstation, evaluate the extent to which they can facilitate 
your semi-custom design. This can only be accomplished by 
getting some experience in semi-custom design . 

Figure 5: The Te/mos TML5002 high voltage gate array provides analog 
and digital capabilities. The array has 16 200V//OmA push-pull output 
stages which operate under the control of 300 gates of uncommitted 
CMOS logic. 

70 

In theory, workstations are designed to increase an engineer's 
efficiency and productivity. Purchasing one single-user work­
station for several engineers can be counterproductive. The 
ideal situation would provide each system architect with a work­
station connected to a large host . Schematic capture, net list 
generation and smaller logic simulations would be done locally " 
at the workstation with larger simulations running on the host. 
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That's right! Now you can 
have subnanosecond perfor­
mance with the low power dis, 
sipation of CMOS. It 's a result of 
our new PicoMOS technology, an 
n-well silicon gate CMOS process 
with two micron channel widths. 
According to published specifica­
tions from U.S. and Japanese produ-
cers, there's no faster CMOS in the world. Here's the 
kind of typical performance you can expect: 

Function 
Inverter 
2-Input NAND 
3-Input NAND 
2-Input NOR 

Delay1 

0.7ns 
0.9ns 
1.3 ns 
1.5 ns 

1F.O. of 2 

And, PicoMOS operates over a voltage range of from 3 to 6 
volts and a temperature range of-55° C to + 125° C. 

To enable you to use Pico MOS in your high performance 
products, we're also introducing our new IS0-2 family of gate 
arrays. With nine different arrays sized from 180 
to 2400 gates, chances are there's an IS0-2 that 
will fit your application perfectly. 

The IS0-2 family of arrays is an ideal choice 
if you're involved in signal processing, video 
controllers, high speed disk drives, main­
frame glue logic.CAD/CAM graphics, or mili­
tary/aerospace realtime computers. 
They're fast , cool, and economical. 

And, IS0-2 arrays are easy to 
design. You can use our UNICAD-1 

design terminal to capture 
and simulate your circuits at 

your desk. Or, send your schematics 
to our engineering team and we'll do the en­

tire job. Either way, you'll have high performance 
silicon in record breaking time. 
Stop thinking TTL and LSTTL ai;id start thinking CMOS. 

Give us a call at 408-279-2830 and we'll send complete details 
on PicoMOS and IS0-2 arrays. 

The ISO-Z CMOS Array Family 

Designation Gates I/O Buffera Pads 

IS0-21 180 30 40 

IS0-2A 360 36 46 

IS0-2B 540 48 58 

IS0-2C 720 54 64 

IS0-2D 960 62 72 

IS0-2E 1200 68 78 

IS0-2F 1500 76 86 

IS0-2G 1800 82 92 

2400 96 106 

• UNIVERSAL SEMICONDUCTOR INC. 
1925 Zanker Road, San Jose, California 95112. 
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NEVER HAS so LITTLE MEANT 
SO MUCH. 

In the last decade, we've 
opened more technological gates 
than anyone. 

In both CMOS and bipolar. 
Our 11,000 gate 2 micron CMOS 

array is just part of the story. We 
also offer TTL up to 2,000 gates. ECL 
to 3,000 gates. And 400 to 11,000 
gate CMOS arrays. Not to mention 
our lOOK- and lOKH-compatible 
ECL arrays. 

Of course, a gate array is only 
as good as the people behind it. 
And at NEC, we have some of the 
best support engineers. Ready to 
help you take your design from start 
to finish. 

With easy-to-use CAD tools. 
And sophisticated software capable 
of simulating up to 20,000 gates. 
All available at our 18 customer 
design centers, worldwide. 

As for quality, we offer 100% 
burn-in, standard. At no extra cost. 
And you won't have to wait long 
to get it. Our turnaround is as 
quick as 8 weeks. 

So next time you need a gate 
array, weigh your alternatives. 
Then call NEC. 
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WERE TAKING ON THE FUTURE. 

For the fas test response to your questions or for more detailed information, 
call us TOLL FREE at 1-800-556-1234, ext. 188. In Cali fornia, call 1-800-441-2345, 
ext. 188. 

NEC national sales offices: Woburn, MA (617) 935-6339 · Melville, NY (516) 
423-2500 · Poughkeepsie. NY (914) 452-4747 · Ft. Lauderdale, FL (305) 776-0682 · 
Norcross, GA (404) 447-4409 ·Columbia , MD (301) 730-8600 ·Arli ngton 
Heights, IL (312) 577-9090 · Southfield, Ml (313) 559-4242 · Bloomington. MN 
(612) 854-4443 · Austin, TX (512) 346-9280 · Dallas, TX (214) 931-0641 · 
Orange, CA (714) 937-5244 ·Cupertino. CA (408) 446-0650 
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Defining Semi-Custom 

Digital Design includes both gate array 
and standard cell ICs under the defini­
tion of semi-custom. This view is based 
on the similarities between gate arrays 
and standard cells as well as the differ­
ences in design procedures between 
semi-custom and full custom chips. Un­
doubtedly, semi-custom and full custom 
methodologies continue to get closer to 
each other, and the differences become 
subtle. However, until they are in fact the 
same, we must differentiate between 
the two. When full custom designs are 
automatic and do not require the IC de­
signer to define the transistors, perform 
the layout and make the interconnec­
tions, then semi-custom and full custom 
will merge into a single discipline. 

System architects designing semi­
custom chips use predefined macro 
functions from a library. Digital Design 
views full custom designs as those that 
do not allow an engineer to call upon 
predefined libraries of functions. In ad­
dition, with semi-custom methodolo­
gies, most of these functional macro­
cells are automatically layed out and in­
terconnected by computer. Conversely, 
full custom designs require that the IC 
designer draw and interconnect each 
transistor on the chip. 

Most experts contend that gate arrays 
belong in the semi-custom category. 
Whether standard cells belong in this 
category, however, tends to create some 
argument. Since each of the masks are 

customized for standard cell and full 
custom methodologies, some argue 
that these should be put in the same 
category. 

Though there is no doubt that all of 
the masks are customized, this defini­
tion does little to serve those performing 
the design. Methodologies that allow the 
system architect to use automatic place­
ment and routing of predefined cells 
should be separate from those that use 
predominantly manual techniques. If 
one were to base the definition of appli­
cation-specific integrated circuits (ASIC) 
on the customization of the masks, then 
there would be no difference between 
designs that are handcrafted and those 
that are semi-automated. 

This is the most costly solution and is only recommended when 
many semi-custom designs will be undertaken . 

silicon. It is often forgotten that CAD/CAE should allow the sys­
tem architect to concentrate on the circuit rather than the tools. 

A common misconception among newcomers to semi­
custom design involves netlist (i .e. the description of the circuit 
components and the interconnects) compatibility between IC 
vendors and workstation vendors. Each IC vendor has a partic­
ular format that describes their macro library, so if you own a 
CAD/CAE system or plan to buy one, be sure that the vendor's 
library can be installed . Most IC vendors support several 
third party workstations such as Daisy (Sunnyvale, CA) and 
Mentor (Portland, OR). Other vendor-supported workstations 
include Valid (Mountain View, CA) and Metheus (Hillsboro, 
OR). In addition, Tektronix (Wilsonville, OR) plans to intro­
duce their own version of an engineering workstation to stiffen 
the competition. 

Designing a semi-custom chip for the first time calls for a 
period of"getting your feet wet." Most IC vendors offer design 
training and CAD/CAE workshops. Typically, IC vendors' tools 
do not offer the sophisticated schematic capture or superior 
graphics capabilities of workstations, but they will allow the sys­
tem architect to get the design off the drawing board and into 

Input 
Signal 

Output 

Slight differences in design procedures exist between using 
"off-the-shelf" parts and semi-custom libraries. Most system 
architects presently tailor standard !Cs to meet their needs. For 
example, designing a 7-bit counter would require using an 8-bit 
counter and rendering the eighth bit (flip-flop) inactive. Semi-

AGC Amplifier Input Amplifier 

Figure 6: A completely analog array from EXAR Integrated Systems with the corresponding block diagram . 
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Design Our Gate Arrays 
On Your Workstation 

*IDEA 1000, LOOICIAN and SCALDsystem are trademarks of 
Mentor Graphics, Daisy Corporation and Valid Logic , respectively. 

No one delivers Gate Array Design 
Software like we do ... No one. 

Now you can design and verify 
gate arrays in-house on your 

own Mentor Graphics IDEA 
1000:™ Daisy LCXJICIAN*™ 

or Valid Logic SCALDsysterri™ 
engineering workstation. 

Powerful New 
Software From 

LSI Logic 
Corporation Gives 
You The Freedom 

Our new SOFTWARE DATA 
BOOK™ series of macrocell libraries 

gives you all the documentation, data 
sheets and array design rules needed to 
begin design of LSI Logic Corporation 

· logic arrays. Installation is simple, 
straightforward and takes only minutes. 
Using the SOFTWARE DATA BOOK 
means your time can be used more 
productively on the workstation for 
design creation-without concern that 
logic models are outdated or incorrect. 

Our new DESIGN VERIFIER 
SOFTWARE™ turns your Mentor 
Graphics IDEA 1000 workstation into a 
complete system for designing our 
LL5000/LL 7000 series gate arrays. Used 
in conjunction with the SOFTWARE 

DATA BOOK you can enter your 
circuit description, then proceed to 

logic verification, performance 
simulation and output of a net­

work description file compatible 
to the LDS-11™ design system 

at any LSI Logic Corpora­
tion Design Center. 

Together, the SOFT­
WARE DATA BOOK 
and DESIGN VERI­

FIER SOFTWARE give you the most 
complete in-house design and verification 
capability available. Call or write for 
complete information today. 
LSI LOGIC CORPORATION, 
1601 McCarthy Blvd., Milpitas, CA 95035. 
Call ( 408) 263-9494 or Telex: 172-153. 

LS/LOGIC 
CORPORATION 
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Logic Using 

atabase Tape 
Nonvalida 

Valida1 

We'll help you get then 
If you've been thinking about going 
the gate array route, the best way to 
get there is with AMI. 
We're fast, accurate and most of all, 
flexible. You choose the way you want 
to go. We can take your input any num­
ber of ways. And interface at the stage 
of the process which is best for you. 

Get out of the gate faster 
with AMI gate arrays. 
AMI gate arrays-in 5-micron single­
metal, 3-micron single- and double­
metal, and 2-micron* double-metal 
CMOS-are predesigned, prefabri­
cated circuits. They're processed 
through all but the final "mask" layers 
which give the circuit its personality. 
All that needs to be done is design 
the personalized mask layers to your 
specifications. Then your circuit is 
ready for manufacture and delivery­
in weeks, not months. 

We're ready to shift into 
any mode you want. 
Our flexible interface makes facing 

© 1984 American Microsystems, Inc. 

Our paths can cross wherever you want. 

the challenge of circuit design no 
challenge at all. 
You can simply supply us with your logic 
and specifications. And we'll take it from 
there to the finished circuits. Or specify 
the logic using fully-tested and perfor­
mance-proven AMI CMOS macros. 
You can also perform your own logic 
schematic capture on any of several 
AMI-compatible workstations and simply 
supply us with the netlist. We maintain 
an extensive library of macro "building 
blocks"which makeyourdesign job easy. 

~---~-----------~~~~~~ 

Finally, you can simply provide us 
with your database tape. The adjacent 
chart illustrates all your options. 

We're geared up for high-speed 
production. 
We can ship your AMI gate arrays as 
quickly as 4 to 6 weeks from pattern 
verification. Compare that to 24 weeks 
and more for TTL circuits. 
Another thing. Our double-metal gate 
arrays are now second-sourced by 
Mostek. So availability should never 
be a problem. 



Netlist 

'"Y way you want to go. 
With AMI, you always get there 
in better shape. 
You'll find AMI gate arrays are a lot 
more efficient than the SSI or MSI 
TTL circuits you're now using. Expect 
major reductions in component count, 
board area required and power con­
sumption. Also, since all AMI designs 
are performance proven, you can 
expect higher reliability. In fact, all our 
circuits are tested to 0.04% AOL-the 
toughest standard in the industry. 
Additionally, with an AMI gate array, 
you'll enjoy an extra advantage: your 
own proprietary circuit design. 

AMI Gate Array Specifications. 
3·mlcron 
sl~l&-and 2·mlcron 

dou lemetal double metal• 

Eq. 2-lnput 540 1200 
Gates 104012 tol0,000 
Total Pads 40to124 72to224 
Speed ~typical 
gatedeay) 2to3ns 1.5to2ns 

Operating - 55'C - 55°C 
Temperatures to + 125'C to +125°C 

•To be introduced in late '84 

You'll have a wide choice 
of packaging. 
We're dedicated to developing space-­
saving, cost-efficient packaging­
plastic DIPs up to 64 pins, mini-flat 
packs, leaded chip carriers, pin grid 
arrays with up to 144 leads, and much 
more. Should you have an unusual 
packaging requirement, above 
and beyond our already extensive 
selection, we can develop it 
for you. 

We'll steer you in the right 
direction. 
By offering a continuum of capabil­
ities, we give you unlimited flexibility 
and freedom of choice. If you want us 
to handle the entire design process, 
we'll do it. If you only need manu­
facturing, we'll provide it. 
So give us a call right now at (408) 
554-2311 or return the coupon. And no 
matter which way you want to go, AMI 
can help you get there. 
AMI. The total MOS/VLSI company. 

lsh_o_w_m_e_a_s-ho_rt_c-ut-w-ith_A_M_I g-a-te-

1 arrays. .. 
I I'm interested in interfacing at the 
I level. 

I 
0 Tell me about AM l's other custom 

solutions. 

' =-==~~~~~~~-! NAME 

I TITLE 

I COMPANY 

I I ~Ao=o=RE=ssc=--------~M~/s=--~ 
I CITY/STATE/ZIP 

I PHONE NUMBER 

I Send to: AMI Gate Arrays, 3800 Home-
1 stead Road, Santa Clara, CA 95051 . 
I oo.s 

: AMI 
~--------------------------·> Write 39 on Reader Inquiry Card 

A Subsidiary 
of Gould Inc. 



custom designs are built on a more primitive level, and in this 
case would require the architect to build the 7-bit counter using 
seven flip-flops. Some vendors ease the task by offering libraries 
with many different variations of the same function. For in­
stance, a vendor may have a 4-bit, 6-bit and 8-bit counter in the ~ 

library in addition to the basic flip-flops. 
Since minimizing the number of gates in a system is one of 

the reasons for switching to semi-custom, system architects 
must understand how to design at the gate and flip-flop levels. 
Most engineers are accustomed to designing at higher levels, 
so portions of the vendors' training courses are often devoted to 

II 
reacquainting the individual to designing logic with primitives. 

Design centers are a popular alternative for designers in­
experienced with semi-custom. These facilities, usually lo­
cated in major cities, are an extension of the vendor's plant, 
with CAD tools, access to the vendor's host computer, train­
ing courses and general engineering resources. After com­
pleting the design training, the system architect can work at • 
the circuit design using the tools at the design center. Leasing 

Figure 7: The SC4LDstar integrated VLSI logic and layout design 
system for custom and semi-custom design. 

a line to the vendor's host computer is another alternative. 
This is often preferred for experienced semi-custom design­
ers since it allows the customer to do the design work at his 
own facilities. 

High Performance Gate Array In SMS Computer System 

A high performance CMOS gate array 
plays a key role in providing the unique 
levels of mass storage performance 
and overall system integration provided 
by the Scientific Micro Systems' SMS 
1000 Model 40 computer system. The 
array integrates a large portion of the 
disk controller data path, allowing the 
system to support a wide variety of disk 
drives in a broad range of data rates. It 
also allows a complete set of system 
support functions to be integrated with 
the storage controller on a single plug­
in board. This integration reduces cost, 
space and power to levels not available 
using other techniques. 

Previous SMS designs relied on PALs 
and PROMs as the only mechanisms 
for customizing circuitry. These pro­
grammable components provided a re­
duction in package count, board space, 
and power, compared to standard logic 
while maintaining in-house design con­
trol and multiple vendor sources. The 
Model 40 designers realized, however, 
that they would be unable to provide the 
data rate capability and system com­
paction they wanted without progress­
ing to higher integration levels. A survey 
was undertaken to find a quality vendor 
and then to find a component in their 

7B 

line which provided a good solution to 
the integration problem. To minimize 
risk, the array had to be in production 
already. To encourage regular commu­
nication, the vendor needed to be close 
geographically. They also needed to 
provide good CAD tools and training 
since the Model 40 array required high 
speed and complexity despite the fact 
that this was SMS' first custom design. 
The survey narrowed the choice of ven­
dors and also proved that, at the mod­
erate volume levels anticipated, gate 
array technology was the most cost ef­
fective solution when compared with 
either standard cell or fully custom 
alternatives. 

In parallel with the vendor survey, 
SMS engineers determined the portion 
of the controller circuitry to integrate. An 
iterative design process considered po­
tential array sizes against the specific 
functions to be included while consider­
ing the limitations imposed by cost and 
the number of package 1/0 pins avail­
able. The array finally chosen has 3200 
gates. In the SMS version, the functions 
it provides would take over 30 SSl/MSI 
ICs to implement, ignoring the array's 
higher data rate and flexible interface 
capabilities. 

Once the vendor and array were 
chosen and the functional design com­
pleted, about five months were spent on 
the internal design of the SMS array ver­
sion. This effort cost substantially more 
in both time and expense for computer 
simulation than had been originally 
anticipated by either SMS or the vendor. 

The inaccurate estimates seem to be 
primarily a result of the heavy speed 
and functional requirements placed on 
the circuit. These approached the basic 
limitations of the array, causing greatly 
increased design and simulation efforts 
to optimize the internal circuit to im­
prove performance. Less aggressive 
performance requirements would have 
reduced the cost significantly. In addi­
tion, continuous enhancement by the 
vendor's training and CAD tools would 
make this development less costly 
today. 

When the design was complete, pro­
totype arrays were produced in approx­
imately 10 weeks. This array, and the 
Model 40 is now beginning full produc­
tion. 
-Daniel A. Dawson, Director of Product 
Planning, Scientific Micro Systems, 
Mountain View, CA 
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Without Compromise. 
The Modgraph GX-1000. 

D 1024 X 780 Resolution 
D 4010/4014 Emulation 
D 15 inch CRT 
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Gate eraser . 
1500 gate MegaPAI;" arrays: 

The gate array alternative that offers instant 
development of silicon systems. 

If costly development time and inflexibility weren't such big 
issues, gate arrays would be an ideal system design solution. 

Fortunately, there's a better alternative. 
Monolithic Memories' new family of MegaPAL arrays. 
The first of these is our PAL32Rl6. 
With it, you can design using 1,500 gates of PAL® logic per part. 
And do things never before possible. 
With the MegaPAL array and enhanced PALASM"' CAD 

software, you can now generate test vectors automatically. 
Even after production, you can erase your design and start 

again. Without any non-recurring engineering costs. 
Of course, this MegaPAL array offers all the other benefits of 

PAL circuits. Like prototypes in hours rather than weeks. And pre­
tested circuitry. 

Another first. The PAL32Rl6 features product term sharing, 
which gives you up to 16 product terms for any output. So you can 
design in more complex functions. 

When your design is stable and you're ready for large volume 
production, you can convert to mask programmed MegaHAL™ 
arrays and save up to 50% in production costs. 

Best of all, you can develop your own gate array alternative 
in no time at all. 

The MegaPAL array. 
It's no wonder we call it the gate eraser. 
Check out the specs for yourself. Call your local Monolithic 

Memories R~presentative for our MegaPAL array brochure and get 
a free "gate eraser?' Or write Monolithic Memories, 217 5 Mission 
College Blvd., Mail Stop 8-14, Santa Clara, CA 95050 . .. 
®P.AL is a registered trademark and "'MegaPAL, MegaHAL, PALASM and IdeaLogic are 
trademarks of Monolithic Memories. ©1984 Monolithic Memories, Inc. 
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Designing A Logic Analyzer With A Gate Array 

The model 1240 logic analyzer from 
Tektronix was designed for up to 72. 
channels running as fast as 50 MHz. 
The unit has 14 levels of triggering with 
counters, timers duration filters and 
glitch detection down to 5 nsec. These 
capabilities, coupled with the physical 
size constraint of the box, forced inte­
gration of many of SSl/MSI parts. Using 
a gate array, all of the necessary 
.circuitry fit on the 18 channel acquisition 
card without sacrificing any features. 

Hybrids were too expensive and 
neither the time nor resources were 
available to undertake a full custom 
design. To achieve very high perfor­
mance, a bipolar gate array was 
chosen, since there were no standard 
cell bipolar libraries available. Using a 
600 gate equivalent array, the space 
required was reduced by 75%. 

The selection of the particular gate 
array was based on several factors. The 
cost of the actual part when in produc­
tion as well as the development costs 
were quite reasonable. In addition, the 
CAD tools were readily available and 
met the needs of the design team. 

Design, development and testing took 
about five months. One of the reasons 
tor the lengthy cycle was that several re­
design iterations were needed to utilize 
100% of the cells on the array. It also re-

The Tektronix 1240 logic analyzer. 

quired ten different placement schemes 
and manual graphic editing to success­
fully route the design. However, if 100% 
cell utilization had not been required, if 
would not have been necessary to per­
form so many iterations. 

One of the areas where semi-custom 
design has improved is the CAD/CAE. 
At the time of this design, there were no 
schematic capture tools, and the auto 

place and route programs were not as 
good as they are now. 

Lack of AC testing on the part of the 
vendor was one of the areas that 
needed improvement. We recommend 
investigating how well a vendor tests the 
chips when they come off the tab line. 
- Ron Jackson, Tektronix Design 
Automation Division 

Wrlte301 

The logic simulator is the most important tool in semi-custom 
design. Over 50 percent of the chip design revolves around sim­
ulating the operation of the circuit , generating the test vectors 
and performing the fault analysis. Each vendor has a simulator 
which usually runs on a host such as a DEC VAX or IBM main­
frame due to the tremendous computational requirements of 
large logic simulations. Most third party workstations offer sim­
ulation capability but do not have the horsepwer to perform 
large simulations quickly. A large simulation running on the 
VAX might take 25 minutes while the same simulation running 
on a workstation could take four hours. 

Using an efficient, user-friendly simulator will facilitate 
semi-custom design. The simulator's efficiency is directly tied 
to the cost of running a simulation; the more CPU time the job 
takes, the greater the cost. In most cases, the system architect 
will be required to simulate the circuit many times. A reason­
able estimate of computer charges would be $20,000 per design, 
dependent upon the size of the circuit , the number of simula­
tion iterations and the architect's familiarity with the simulator. 

Figure 8: A standard cell die designed by ZyMos Corp. includes a block 
of RAM. 
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The ability to set breakpoints in the simulation can influence 
the time as well as the cost of the simulation. Breakpoints are 
predefined times where the simulation stops and lets the archi­
tect examine the results. If a problem is identified then, it can 
be rectified immediately without waiting for the entire simu­
lation to be completed. This saves time and money since circuit 
simulations need not be repeated each time a small problem is 
encountered. 

Vendor libraries 
Most vendors offer several different libraries based on func­
tional performance. These libraries are often characterized by 
the gate width . In most instances, the vendor first introduces 
the 5-micron library, then the 3-micron and most recently the 
2-micron. But often, not all of the macro functions in recent li­
braries have been characterized or tested, since it requires much 
time and effort to benchmark each function. Some vendors Jet 
customers do the evaluation to expedite the process. 

If performance is critical throughout the circuit, it may be ad­
vantageous to seek out a vendor in whose library the per­
formance of most of the macros has been verified. In any event, 
potential customers should inquire about the number of com­
ponents which have been 100 percent tested and characterized . 

Macro models in the library must describe how the function 
performs when laid out on the actual chip. Therefore, it is crit­
ical to evaluate the parameters in the model. For example, 
CMOS delays are load dependent and must be characterized in 
the model. Other parameters include: intrinsic delays, set­
up/hold times, temperature sensitivities, input voltage sensitiv­
ities, fan-in/fan-out and power dissipation. Not all libraries and 
simualators take all of these parameters into consideration, so 
it is beneficial to investigate the model descriptions as well as 
the simulator. 

Cost Estimation And The Design Cycle 
Non-recurring engineering (NRE) costs are directly related to 
the process technology needed and the design complexity, and 
do not include the computer time or chip costs. Typical NRE 
costs for a gate array range from $5,000 to $75,000 while stan­
dard cell designs go from $20,000 to $150,000. 

To reduce these costs, the customer should perform as much 
of the front end design work as possible. Front end tasks 
include : designing the circuit, simulating the circuit, generat­
ing a netlist (preferably in the vendor's format), generating test 
vectors and performing fault simulation. The less work the 
vendor has to do, the lower the NRE cost. In addition , system 
architects that do much of the design themselves better appre­
ciate the various subtleties of the circuit as well as how the chip 
will function when placed in the system. 

Interfacing to a vendor can occur at different stages of the 
design cycle (Figure 3). Some suppliers will accept a functional 
block diagram while others require a simulation and netlist. 
Some vendors will allow the customer to perform placement 
and routing of the circuit , which involves assigning the macro 
locations on the chip and then connecting the wires between 
these functions. This is typically performed automatically by 
complex software programs and is referred to as "auto place and 
route." These programs usually do a good job and typically com­
plete 90 % on the first pass. The remaining interconnections are 
then completed by the system architect. 
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Figure 9: An 8000 gate CMOS array before and after metalization. 

Manually routing the interconnections can be extremely time 
consuming, so there is a tremendous effort underway to enhance 
the capabilities of these software programs. 

In many cases, manual placement and routing is unavoidable. 
For example, critical timing paths should be layed out manu­
ally since auto place and route programs cannot discriminate 
between critical and non-critical paths. The customer must 
identify these critical areas and bring them to the vendor's at­
tention . In any event, vendors can usually handle the design pro­
cess better after the point of circuit simulation. This is an es­
pecially good rule for inexperienced semi-custom designers . 
Once the customer acquires some experience, he will be in a 
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Allowing extra time to 
perform a semi-custom design 
is something that most vendors 

strongly recommend. 

better position to judge how much design responsibility to 

" assume. 
The next stage in the design cycle involves the transformation 

of the symbolic layout data into pattern generated (PG) tapes that 
allow the creation of masks. Seldom does the customer get in­
volved in this stage of the design cycle, though some vendors 
will accept PG tapes from a customer. Once the masks are 

• created, a few prototypes are tested and sent to the customer for 
verification. 

Testing these VLSI chips requires sophisticated automatic 
test equipment (ATE) . Even with the most sophisticated fabri­
cation process, vendors are not viable suppliers if they cannot 
adequately test the chips after fabrication. The cost of sophis­
ticated ATE ranges from $200,000 to one million dollars, and 
vendors who cut costs by superficially testing their chips should 
be avoided. Potential customers should evaluate the amount of 
emphasis a vendor places on quality assurance and testing. 

Conclusion 
As with any emerging design methodology, certain voids exist. 
The greatest gap that currently plagues the semi-custom indus­
try are standards to allow the transfer of chip data from the cus­
tomer to the vendor. Whether the customer has a netlist, the 
symbolic layout data or even the PG tapes, there is no guaran­
tee that the vendor can directly use this data to build a chip. Pres­
ently, there is little compatibility among IC vendors. There is 
also a lack of data compatibility between workstation manufac­
turers and IC vendors which further complicates the problem. 
Industry experts have joined together and formed committees 
to define and adopt a data transfer standard . Whether a final 
standard can be agreed upon remains to be seen . 

Another area that requires an in-depth study is whether a 
vendor has an agreement with another vendor to second-source 
fabricate chips. Without a second source, the customer must 
rely on a single vendor. As a worst case scenario, what can a 

~ customer do if the vendor goes out of business or his fabrica­
tion facilities are destroyed through a natural disaster? The cus­
tomer may be left with masks, PG tapes, layout data , a netlist 
or test programs that are incompatible with other vendor's facil­
ities . As with off-the-shelf parts, most designers would not buy 
ICs that are available from a single vendor. 

Comparing each stage of the design cycle between vendors 
before the actual design begins and verifying that an alternate 
source can duplicate the procedure is insurance that schematics 
can be turned into reliable working chips. If there are differ­
ences, inquire about additional costs that may be necessary to 
bridge the incompatibilities. For example, transferring PG tapes 
from the primary to the secondary source may require building 
new masks at additional cost to the customer. In this instance, 
the customer may wish to have ownership of the masks . How-
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ever, this can also be a problem because slight variations in 
fabrication facilities may require slightly different masks , thus 
ownership would be useless . Since there are many subtle dif­
ferences in the various second source agreements between ven­
dors, it is up to the customer to investigate the details of their 
vendor's second source agreement at the outset. 

Allowing extra time to perform a semi-custom design is 
something that most vendors strongly recommend. When cus­
tomers are quoted a certain turn-around time, this does not take 
into account any design oversights that may cause an iteration 
in the design cycle. It also overlooks the extra time the customer 
may need to fully check for any oversights by either the vendor 
or system architect. Allowing extra time for the first semi­
custom design is almost mandatory. 

Finally, some vendors offer more customer assistance than 
others, and although this is an important consideration it should 
be weighted accordingly. In most cases, such assistance is only 
necessary for the first few semi-custom designs. After that, the 
customer can design chips with less help from the vendor. 0 
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ADVANCED TECHNOLOGY SERIES 

Refined Media Extend Magnetic 
Recording Capabilities 
by Julie Pingry, Editor 

Although magnetics is one of the older 
disciplines used in current computer sys­
tems, very intense developments are 
bringing about huge increases in the 
amount magnetic recording devices can 
store. As with any technology that has 
been used for many years, magnetic data 
recording on particulate ferric oxide has 
enough foothold in companies' develop­
ment labs to allow it to progress compet­
itively with other technologies. At least 
for some time, improvements in oxide 
media wi ll provide a refined storage ve­
hicle to compete with all comers, notably 

metallic "thin film" surfaces. 
In both particulate oxide and metallic 

media , specific advances and twists on 
the standard media and techniques are in 
the works that offer densities up to an 
order of magnitude greater than the most 
advanced disks now avai lable. But per­
haps the most visible increase in mag­
netic storage capacity is promised by per­
pendicular or vertical recording. 

Refinements in materials and processes 
for manufacture are providing substantial 
increases in media capacity, as well. 
Magnetic surfaces like those used for the 
sub-four inch "microtloppies" have a 
stronger magnetism, or coercivity (see 

Above: Testing a metal thin.film disk at Infor­
mation Memories Corp. Below: photo cour­
tesy Memorex. 



... .. Advances in media 
and techniques offer 
densities up to a 
magnitude greater 

· than the most 
advanced disks 

,. now available. 

"The Language of Magnetic Recording" 
box) ; this allows smaller magnetic areas 

r to be read accurately and thus more infor­
mation to fit onto a magnetic surface. 
Special media that are isotropic (see box) 
also provide opportunities to pack infor­
mation more tightly. Combinations of 
mechanical features, like crossing floppy 
surfaces with rigid substrates and using 
cartridges improve overall performances. 

,. 

How much data can be stored on a sur­
face magnetically, whether on a tape, 
floppy or rigid disk, depends on how 
densely magnetic areas are recorded. 
Density is defined both by the number of 
magnetic flux changes or reversals in an 
inch, often the same as bits per inch (fcpi , 
frpi , bpi) and by the tracks per inch (tpi) 
across the media. Products with higher 
densities are coming onto the market 
now, and all of the technologies under de­
velopment have characteristics that will 
allow even higher bit density recording as 

l" relationships between the media and 
drive heads, read/write channels and 
electronics improve. 

Advanced Oxide 
Particulate ferric oxide is the standard 
medium for magnetic data storage, and 
has been for some years. There are cur­
rently several particulate surfaces that 
provide improvements over the capacity 
of300 Oersted (see box) media , and are 
just being introduced into the market. 

Thickness of the magnetic surface 
plays a role in its performance. Ideally, 
the full depth of the surface is recorded so 
that, even without an erase head, a track 
can be overwritten with no residual noise 
on the new data . With 300-350 Oersted 
media, the coating has been getting thin­
ner to allow a relatively weak signal to re­
cord all of the way through the surface. 
Theoretically, a surface as thin as 10 to 15 
microinches could be applied , but with 
particles that are about four by 20 micro­
inches, the deposition process would 

DIGITAL DESIGN • .JUNE 1984 

L •;,µin = 35 µin 

Ferrite/Oxide Recording Mechanics 

157 µin 

3680 Thin Film Recording Mechanics 

AirBearing 
Slider 

Perpendicular Recording Phenomenon 
"Probe" Head 

Air Bearing Slider 

M
Magnetic Slider 

atenal 

(Not To Scale) 

_} 

Transducer Flying Height 

ontinuous Magnetic Film 
With Verticle Eas Axis 

HighµLayer 
Film 
Thickness 

Disk Substrate 

Disk Rotation 

3650 
3175 Megabytes 
480TPI 
6359BPI 

3652 
635 Megabytes 
935TPI 
6359BPI 

Magnetically 
Recorded Bits 

Magnetically 
Recorded Bits 

Magnetic Recording 
Transducer 

Figure 1: The three main magnetic recording technologies: ferric oxide, thin-film metal heads 
and media and perpendicular recording, as illustrated by Memorex rigid disk systems; the same 
techniques can be used on floppy disks. 
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Figure 2: The bias of standard magnetic particles is obvious in this 42 ,050 times magnification from 3M. 

have to be carefully controlled to ensure 
that the entire surface is covered. A void 
in the surface causes errors and loss of 
data , and most standard rigid recording 
surfaces are about 30-40 microinches 
thick , while flexible are about 100. 

To allow higher density recording, 
thinner media and a stronger magnetic 
force must be used . High coercivity (see 
box) media for both floppy and hard disks 

Figure 3. To protect their metal-film media 
from contaminants , Information Memories 
has developed sealed containers with inert gas 
to maintain Class 100 clean room conditions 
during shipping. 
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is now available. The International Stan­
dards Organization (ISO) is proposing a 
50 microinch standard surface for floppy 
disks with a nominal 600 Oersted coer­
civity. Although the microfloppy disks 
are of a similar coercivity, the 31/i'' disks 
Sony supplies to Hewlett-Packard have 75 
microinches of coating, and the drive was 
originally designed for a 100 microinch 
thick surface. 

The ISO standard surface will allow 
microfloppies to pack 1.6-2 Mbytes and 
up to 10 Mbytes on the 5 1A" floppies. 
Rigid disks with 600 Oersted coercivity 
are also becoming available. This surface 
coercivity is rapidly becoming as strong 
a standard in new prodcuts as 300-350 
Oersted media has been in the past. Dy­
san's (Santa Clara , CA) "chocolate" me­
dium, for example, is a Cobalt-enhanced 
ferric oxide that is produced on standard 
equipment. 

Another way to achieve higher capaci­
ties is with smaller particles. Audio re­
cording uses fine particles in the surface, 
and similar materials are under develop­
ment for use in data recording. Finer par­
ticles will allow a better surface finish , 
for closer flying heads in rigid disks and 
less wear from contact floppy heads. And 
for increasing data density, a surface con­
sisting.of tiny particles has much cleaner, 
sharper transitions as well as better 
chances of covering an entire surface with 
a thinner coating. 

Still another particulate media that has 

greatly increased information carrying 
capacity is isotropic. The basic aniso­
tropy (sec box) of particulate ferric oxide 
floppy disks is shown in the directional 
particles as in Figure 2. 

Uneven expansion due to heat and hu­
midity changes are a major problem for 
anisotropic substrates ; since the surface 
does have an orientation , changes in the 
medium are not consistent across the face 
of a disk , causing problems for inter­
changing disks, overwriting and later 
reading. These factors limit track density 
of floppies to 96 tpi . 

Several factors in increasing particu­
late surface recording density are com­
bined in certain new media. The Isomax 
medium from Kodak's Spin Physics (San 
Diego, CA) is not only isotropic (with a 
squareness of .85, as compared to 0.67 for 
the URH II Medium from Dysan - see 
box) but also use a very small , 0.2 micron 
long particle at a nominal coercivity of 
790 Oersteds. The particle's diameter is 
nearly as large as the length , with a ratio 
of2 or 2 .5 :1, compared to 5 or 6:1 for 
standard media particles, and three axes 
of magnetization allow good recording 
either vertically or longitudinally. Kodak 
uses Isomax at 192 tpi. In Kodak's lab, 
120,000 fcpi linear density has been 
demonstrated . 

Another solution appears to be the 
stretch surface recording (SSR) tech­
nique from 3M (Saint Paul , MN). This 
disk scheme is a cross between floppy 
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The Language Of Magnetic Recording 

Since it is based on the science of magnetics, and not 
electronics, data recording and storage use terms otherwise 
unfamiliar in computer literature. The terms defined here are 
just those used in this article; the field uses many more. 

Anisotropy: disuniformity; for magnetic surfaces, it refers 
to the directional magnetic and physical bias created by the 
stick-shaped particles, the long dimension of which generally 
has a specific orientation . 

bpi (bits per inch): linear density measure dependent on 
encoding scheme; bpi may or may not be equivalent to fcpi 
or frpi (see below). 

Coercivity: the value of the opposing magnetic intensity 
that must be applied to a material magnetized to saturation to 
remove the residual magnetism; how strongly a magnetic sur­
face holds its charge; measured in Oersted. Higher numbers 
mean that the material is more difficult to demagnetize. 

fcpi, frpi (flux changes per Inch, flux reversals per Inch): 
interchangeable specifications for linear bit density; read 
heads sense transitions in the magnetic field from one direc­
tion of mgnetization to the other. 

Isotropic: having the same characterist ics (mainly mag-

netic, here) in all directions; physical isotropy is important for 
floppy disks, to ensure that expansion due to humidity and 
temperature is even in all directions; see also anisotropy. 

Mlcrolnch: One millionth of an inch , used here since disk 
sizes are also in English measure; 1 microinch = 25.4 nm or 
0.0254 microns. 

Oersted: the intensity of a magnetic field in a vacuum in 
which a unit magnetic pole experiences a mechanical force 
of one dyne in the direction of the field ; ·a measure of 
coerclvlty. 

Serpentine recording: a method of recording on tapes in 
which tracks are recorded in alternate directions, i.e. track one 
is recorded left to right, track two right to left, track three left 
to right , and so on ; this speeds reading and writing because 
no rewinds are required to access all tracks. 

Squareness: ratio between the ability of a surface to be 
magnetized and its maximum flux density; higher squareness 
media provide a more accurate record of the magnetizing field 
applied during recording. 

tpl (tracks per Inch): measure of how tightly packed the 
concentric rings of magnetically recorded information are on 
a disk surface. 

low density. The work in thin film metal­
lic media is fueled by the theoretical po­
tential of200,000 fcpi and more, and one 
of the main reasons that so little metal 
media is in use is its short supply. 

.. 

and rigid, using600 0 ersted floppy-type 
recording material stretched across a 
rigid substrate. With this combination, 
the unevern expansion effects of temper­
ature and humidity changes on the 60 mi­
croinch floppy material are minimized, 
but the non-contact read/write style of a 
floppy is retained. This scheme uses a 
modified Winchester head, and both 
fixed and removable drives using the SSR 
technology are planned. 

Stabilizing a flexible disk with a rigid 
substrate for higher capacity is also pos­
sible without attaching the two materials. 
Iomega makes use of air pressure created 
by disk rotation to stabilize a flexib le 
media about 100 microinches above a 
stable surface. The head is not in contact 
with the medium, but flies at about IO mi­
croinches, allowing high density data to 
be read accurately. With servo informa­
tion , 18,000 fcpi and 300 tpi recording, 
the 8" cartridges pack IO or 10. 5 Mbytes, 
while 5 'A" disks hold 5 Mbytes. 

tape use will no doubt be an issue again. 
Although the specs will not be public until 
next year, it appears IBM is using a chro­
mium dioxide surfuce with non-contacting 
heads. The same amount of information 
can be stored in a single tape package as 
on a stack of floppies. And because of the 
nature of tape, still more information can 
be packed into the finished space without 
the use of new technologies. 

Metallic Surfaces 
A natural way to enhance the magnetic 
properties of a surface is to increase the 
portion of the material that is magnetiz­
able. Ferric oxide surfaces are only 40% 
magnetizable; the other 60% of the sur­
face is a plastic binder material. Surfaces 
that are about 99 % metal, often called 
thin film, are now being manufactured by 
several firms. 

State-of-the-art commercial metal me- "' 
dia is usually a very thin film -on the or­
der of 3 microinches - and 600-675 Oer­
sted coercivity is used. In addition to the 
two methods of deposition used, several 
metals have been used. Most surfaces are 
now Cobalt/Nickel/Phosphorus alloys. , 
All of the variations in metallic surfaces 
are the mark of a very young technology, 
and they cause a lack of not only stan­
dardization , but interchangeability. 

The move to higher coercivity mate­
rial has also spread to tapes; 3M offers 
cartridge tapes in two coercivities, and 
though both are now recorded at I0,000 
frpi , using the stronger of the two could 
allow huge amounts of storage on a sin­
gle cartridge. Current products can store 
up to 67 Mbytes of formatted data on 600 
feet of tape, and within five or six years, 
as much as one or two Gbytes could be 
held by a single tape cartridge. With 
IBM's Del Oro cartridge announcement, 
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In addition to the obvious increase in 
coercivity possible when the material is 
virtually all metal, the nature of a contin­
uous film coating is such that voids are 
less common, even in very thin layers. 
Refinements on electroplating techniques 
are only one of the two basic ways of pro­
ducing a metallic recording surface; the 
other is sputtering. Sputtered metals are 
quasi-particulate, but the crystallines are 
only 0.05 micron or about 2 micro inches, 
and still provide much sharper transitions 
than particulate oxides. 

Metal media also is less noisy than ox­
ide media by a factor of 10 at relatively 

Other factors in the slow introduction 
of metal media onto the market have to do 
with the fundamental problems of corro- • 
sion, durability and contamination. Since 
particulate surfaces are already oxidized , 
exposure to the air will not corrode them . 
But the nearly pure metals are prone to 
oxidize with exposure ; there are several 
views of how to cope with the corrosion 

11 
problem of metal media. 

One solution is to coat the metal sur­
face with a thin protective coating. Mem­
orex (Santa Clara , CA) and others have 
developed very thin coatings to seal the 
medium from air. Ampex (Redwood City, 
CA) , the largest volume supplier of metal 
media , however, claims that coating is 
not necessary. 

Contamination can be deadly between 
head and medium when the surface is 
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soft, as pure metals tend to be. For some 
time, metal media will be most suited to 
fixed drives. Packaging of plated disks in 
sealed containers is important , and Infor­
mation Memories Corp. (Santa Clara , 
CA) have developed plastic containers 
that actually contain Class 100 clean 
room air (Figure 3) . 

Keeping the manufacturing process 
clean is also a challenge with plating. 
Surface roughness and defects are much 
less common with sputtered metal sur­
faces, but the sputtering process is con­
siderably slower than plating. The initial 
investment in equipment for making thin 
film media is high, and there are delays 
in getting manufacturing lines shipped. 
But in the long run, metal surfaces may 
not be more expensive to produce. 

Thin film metal may also be an impor­
tant surface for tapes ; though it has not 
been perfected for data recording, the 
work with metal audio tapes shows some 
possibilities. With Cobalt-Nickel sur­
faces, tapes will have similar storage ca­
pacities to optical disks, according to 
3M . Metal tapes may even have a greater 
potential capacity than optical disks . 

The very nature of an all-metal surface 
for magnetic recording allows tiny areas 
to carry enough signal to be read with 
little noise. Demand for thin film metal 
recording media is large; the many com­
panies (estimated at 30 or more) making 
metal media are only just gearing up, and 
though each is finding different solutions 
to the problems of metal surfaces, more 
drives will appear using metal instead of 
oxide this year. 

Perpendicular Recording 
Since magnetized sectors are much thin-

ner than they are long, yet another way to 
increase surface information density is to 
stand the magnetic charges on end, for 
perpendicular or vertical recording. This 
idea was put forward by Professor S. Iwa­
saki of Japan in a paper at the 1976 Inter­
mag conference and has the attention of 
research and development teams in many 
companies. 

Both floppy and rigid disks can be re­
corded vertically, and the potential is so 
great that new companies like Lanx (San 
Jose, CA) for rigid and Vertimag (Minne­
apolis, MN) for floppy media production 
have been formed. Large, established 
magnetic media firms' research labs are 
humming with perpendicular work, as 
well : 3M, Memorex and Control Data's 
Magnetic Peripherals Inc. (Minneapolis, 
MN) all see a rosy future for the tech­
nique. MPI have licensed Lanx technol­
ogy for rigid disks and are also develop­
ing flexible media . One thing these ef­
forts are showing is that media , heads, 
read/write channels and electronics are 
very closely tied. Vertimag will market 
entire drives , though they had originally 
hoped to use Shugart (Sunnyvale, CA) 
drives with their media and modified 
heads; CDC's MPI is also making heads 
against their original wishes and plans to 
produce only media. 

The two main compounds for perpen­
dicular recording media are Barium Fer­
rite and Cobalt Chromium. Current de­
velopment is mostly in sputtered Cobalt 
Chromium, but vertical recording could 
also be applied to other media. That pos­
sibility is strong with the three-axis, 
unoriented isotropic particles like Spin 
Physics' Isomax. And though the technol­
ogy for vertical recording is not yet com-

mercial, Isomax advertising points out 
the suitability of the surface to both longi- · 
tudinal and perpendicular recording. 
3M's SSR could also be a candidate, since 
the rigid substrate allows very low flying 
heights which are important for accuracy 
(Figure 4). 

One major difference in the media 
needed for this technique is that it need 
not be so thin . With the charge going 
through the thickness of the media, it is 
much less difficult to record all of the way ~ 

through . Thicker surfaces are easier to 
manufacture, as well as more durable. 

Though very small areas on a perpen­
dicular recording surface represent mag­
netic bits , the signals are sharp. With the 
magnet poles away from the next one with ~ 

like charge, none of the demagnetization 
and deforming of the surface found in 
longitudinal recording takes place (Fig­
ure 1). 

The original scheme for vertical re­
cording uses two heads and needs access 
to both sides of the medium (Figure 5). 
Several companies are developing 
methods for recording perpendicularly 
without accessing two sides of the disk . 
The head for vertical recording is a de­
sign challenge even for the original two­
sided design . To accurately read such 
small bits of charge a thinner main pole 
tip is necessary ; the limit is because too 
thin a pole cannot write all of the way 
through the medium. The direct contact 
of the head with the metal medium re­
quires extreme care in cleanliness and the 
possibility exists for wear problems in 
flexible disks. 

Several of the perpendicular recording 
media being developed use a permalloy 
layer under the magnetics, but as with 

Main Pole 

Medium 

ig=====~d~ ~~~liary 
Figure 4: As the magnetized areas get smaller, surface.finish and head 
gap size become critical, as shown here for rigid surface recording. 

Figure 5: lwasaki's scheme for vertical recording on flexible media uses 
a pole on either side of the surface. 
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Without qualification, SCREENMAX'" is the 
fastest, easiest, most advanced screen editing 
package ever devised for the development of 
industrial color graphics. 

So Fast it cuts display development time from months or 
weeks to just days or hours-with concurrent labor savings. 

II' So Easy it gives users at all skill levels unlimited capa­
bility for immediate, interactive creation and modification of 
picture elements and displays. 

So Versatile it can be used to create color symbols 
and displays customized for virtually any man/machine inter-

- face application . 

~ 

How it works. What it can do. 

With SCREEN MAX;" symbols and displays are 
created or modified directly on the IDT terminal 
screen through dedicated selection keys on the 
display development keyboard . There's no 
need for software programming . No need for 
the user to memorize or key in terminal com­
mands. A keystroke or two does it all. 

The SCREENMAX •• graphics develop­
ment configuration Includes an IDT 
2200 or IDT 2250 video processor, a 
color monitor, display development 
keyboard, and 10 megabyte Winches­
ter Mass Store Unit. This configuration 
can also be used onllne. Ordlnarlty, 
displays are loaded from the Mass 
Store Unit to other I OT terminals or to a 
host computer. 

li[I 

The system allows creation and modifica­
tion of "free form " symbols and displays, de­
fined to the pixel level. Areas of a display can 
be rapidly copied from one part of the screen to 
another; and picture elements can be moved, 
rotated, scaled , replaced, inserted and deleted 
with a keystroke. 

This IDT screen editing package offers 
additional features and capabilities: 

--- Trackball availability. 
--- Storage for over 1000 displays and symbol 

" library " files. 
--- Extensive, built-In " Help " pages, prompts and 

menus. 
--- Access to display elements for dynamic 

update by a host computer. 

SCREENMAX '" sets new standards in 
keyboard-created color graphics. For more de­
tails or to arrange a hands-on demonstration, 
contact IDT. 

Industrial Data Terminals Corp. 
173 Heatherdown Drive, Westerville, Ohio 43081 (614) 882-3282 
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MITSUBISHI MITSUBISHI AMLYN AM LYN AMLYN 
YE DATA TANDON 1860 DRIVETEC VERT I MAG IOMEGA 5850 5860 

Unformatted Capacity (M B) 1.60 2.00 3.20 3.33 6.45 7.50 8.00 16.00 

Bytes/Track 10416 12500 10416 10416 40342 13312 10416 10416 

Tracks/Inch 96 96 170 192 96 394 170 170 

Bits/Inch 9600 11800 9500 9900 36262 17200 9500 9500 

Data Rate (kb/s) 500 500 500 500 3464 5000 500 500 
~ 

Connector 50 50 34 ST506 50 50 

Positioning open open reference embedded open embedded reference reference 
loop loop track servo loop servo track track 

Table 1: Capacities and parameters of current 5 1/. "floppy disk drives, compiled by Amlyn. 

coatings for thin film, there are different 
camps. And since it is a metal surface, the 
same questions of wear and corrosion 
apply; some manufacturers are providing 
a protective overcoat. The sputtering pro­
cess used to produce a surface very 
smooth, free from defects and magnetiz­
able normal to the disk surface is slow, 
and the equipment is in such demand that 
delivery is not prompt. 

As in Figure 4, smoothness is very im­
portant with such small points of the mag­
net available to read . So the same advan­
tage in packing information onto a disk 
puts burdens on the system. Vertimag's 
floppy uses only 192 tpi , but with 30,000 
fcpi, over 5 Mbytes will fit on a 5 t;.'' disk. 
With increased track densities, the poten­
tial of a floppy with 10 Mbytes on it is well 
within reach . 

With rigid disks , the stability of the 
medium allows track densities of960 tpi 
on current Lanx disks. The 20,000 fcpi 
combines for a huge amount of storage 
per di sk, and although eventually probe 
heads instead of ring heads used on lon­
gitudinal recording may be available, 
Lanx chose to make a medium that can be 
used with a Winchester head . With the 
3380 head at the same flying height as 
over a standard 3380, the initial capacity 
increase is about a factor of two. 

Using existing heads, channels, or 
electronics has been a goal of many of the 
new recording schemes. Initially, the 
ability to use existing drive parts will help 
ease these techniques into the commer­
cial market. But to take full advantage of 
the capacities of vertical recording , cur­
rent transfer rates of five or 10 Mb its/sec 
are not adequate. The alternative of slow­
ing down rotation speed is not desirable, 
because access times would be signifi-

96 

cantly longer. Perpendicular recording 
on floppies can use Winchester interfaces 
to achieve system throughput nearing 
read/write speed . Rigid disks at this high 
density, however, will only be used to 
their fullest when new channels and in­
terfaces are developed. 

Though there is great interest in per­
pendicular recording in drive houses, 
until some methods are proven , it may 
continue to be a field of vertical work , 
with medium, heads, channels and drives ­
all created in close cooperation. There is 
little doubt that perpendicular recording 
will soon provide huge amounts of stor­
age on traditional size and shape disks, 
but the question is which of the several 
methods of achieving that will be most 
commercially attractive. 

Capacities 
All of the advances in magnetic record­
ing surfaces allow multiple Mbytes on a 
5 1,4" disk . Current capabilities and po­
tential densities of various media vary 
greatly, however. And the medium itself 
is by no means the only factor in capa­
city. Available 5 1,4'' flexible products , 
listed in Table 1 compiled by Amlyn , 
show several parameters that go into 
overall capacity. Iomega drives using 
Verbatim media make use of servo, fast 
rotation and a cartridge format, for high 
range floppy recording. As hard disk 
backup, the 3.2 and 3.3 Mbyte disks fill 
the 1:3 ratio.for a 10 Mbyte drive like the 
PC/XT's Winchester. 

Conventional particulate ferric oxide 
media with 600 Oersted coercivity like 
that produced for flexible disks by Brown 
Disc, Dysan and Memorex can hold 
20,000 fcpi , though initial products are at 
lower bit densities. And some feel that 

there is opportunity for yet another gen­
eration of coercivity left in oxide media , 
the prospect for as much as 20 Mbytes on 
a floppy. 

With isotropic particles, 30,000 fcpi is 
in range, and Kodak's prototype packs 
28,000. Even at standard floppy track 
density of 96 per inch, 2 llz Mbytes per 
side can be recorded on a 5 \4" disk . In the 
lab, Isomax has reached bit densities of as 
much as 120,000 fcpi . 

Sputtered thin film surfaces for metal 
floppies are now often 300 Oersted , but ' 
with 600 Oersted , very high densities are 
possible. In the lab, 3 llz" disks have as 
much as 6.2 Mbytes, and there is prom­
ise for increases throughout a decade 
with thin film , as the materials and pro­
cesses are refined . 

By decreasing the overall "floppiness;' 
schemes like 3M's SSR allow as much as 
200 tpi for removable and 345 tpi for 
fixed disks. Prototypes can pack 5 Mbytes 
per side, without servo assist. 3M fore­
sees 35-50 Mbytes per disk , using as 
much as 728 tpi and 20,400 fcpi , and with ' 
thin film surfaces and/or vertical , per­
haps even higher linear bit densities in the 
package. 

Capacities of rigid disks will increase 
tremendously, too. About 10-15,000 fcpi 
is the maximum from conventional me­
dia , and it is being used at nearly that 
now. Several sources are gearing up for 
600 Oersted surface production . These 
allow 960 tpi , for 10 Mbytes formatted 
capacity per disk . In the lab, linear den­
sities of as much as 36,000 fcpi have been 
demonstrated with "chocolate" media . 

Plated or vacuum deposited metal film 
media are in great demand to increase 
capacities of disks, and the supply right 
now is not near demand. Ampex is the 
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• When the world of data processing needed 
to minimize bit error rates, Pirelli supplied 
fiber optic cables, connectors and termina-

._ tions to do the job. When higher message 
rates were needed, we developed opto­
electronic systems to merge multiple broad­
band signals onto a single fiber. Whenever 

"' there's been a special communication need, 
we've most often been first with the answer­
for more than a century. 

But the world 's largest wire and cable 
company can't rest on past performance. 
That's why we have eight fiber facilities, in 
Europe and the Americas, competing with 
each other to be first among the first. 

l1AELL'i 
Write 62 on Reader Inquiry Card 

And that's why we're already working 
on the higher temperatures and wider band­
widths needed for tomorrow's Local Area 
Networks . .. on fiber-optics with the rugged­
ness and flexibility for process control and 
military environments .. . on long-haul com­
munications .. . on vehicular systems for 
sea, sky and space platforms of the future. 
And, most likely, on whatever your world 
may need. 

Meanwhile, send for our latest brochure 
and see what we're doing today. Write the 
Communications Division of Pirelli Cable at 
Two Tower Drive in Wallingford, Connecticut 
06492. (203) 265-5533. Or call 800-243-3959. 

... into our second century 
of cable leadership. 



only volume producer, but others are 
planning to ship more than evaluation 
quantities over the next year. Most drives 
use thin film surfaces to record about 
15,000 frpi, but Ampex claims that their 
uncoated disks can record to 180,000 
frpi. With an embedded servo, Cynthia 
Peripheral (Sunnyvale, CA) packs 13 
Mbytes fixed and 13 Mbytes removable 
on 5 1,4 " disks. Sealed , fixed drives will 
improve reliability by lowering defects 
and allow denser recording. 

Perpendicular recording will increase 
capacities of both floppy and hard disks 
by several times. Initial Lanx rigid disks 
can handle 30,000 fcpi at 960 tpi ; Verti­
mag's flexible disks are being introduced 
at 30,000 fcpi, as well , but 192 tpi. Mem­
orex sees a 16 times improvement left in 
magnetic media with vertical ; 200,000 
fcpi and 900 tpi would move densities into 
a different range. 

And not to forget the old storage styles, 
tape is also advancing with improved 
magnetic surfaces. Cartridges hold 60-
100 Mbytes today, and within five or six 
years, will probably hold one to two 
Gbytes with higher coercivity. Besides 
their backup and archive functions , tapes 
in cartridge form are very transportable 
and reliable. 3M reports about one un­
correctable error in 39 cartridges, and 
with serpentine recording schemes (see 
box) and sectoring, access times are clos­
ing in on floppy disks . 

Of course, access times of floppies or 
any disk are related to disk size. A huge 
movement toward 5 ':4'' disks is evident in 
both flexible and rigid , and it would 
appear that the 811 disk will be viewed as 
mainly an interim product . The vast 
quantities of information now stored on 
5 1,4" disks will no doubt not be converted 
to another size. Companies like Xidex 
(Mountain View, CA) make 8" and 5 ':4'' 
disks, and are moving into the 31/i'' mar-
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Figure 6: Amlyn's 
floppy disk drives use 
closed-loop servo posi­
tioning to double the 
track density. 

ket under license to Sony. 
The activity in sub-four inch diskettes 

has drawn huge attention, and there are 
some advantages to this new size. Flex­
ible media have the problem of stability 
and temperature and humidity sensi­
tivity. With smaller surfaces for these en­
vironmental factors to affect , the poten­
tial for error is somewhat reduced. In ad­
dition, the new diskettes are more port­
able, for use with mobile computers. But 
the portable computer market is still rel­
atively small and many never reach huge 
proportions. 

The increased stability and schemes ­
like a rigid hub and spring-loaded sleeve 
opening allow microfloppies to be re­
corded more densely than 5 'A" disks . 
Since all of the sub-four inch disks use 
600 Oersted media, they have capacities 
roughly equal to mini floppies. Still, there 
is no clear indication that a large portion 
of the 5·1,4 " business will be lostto smaller 
disks. 

Future Recording 
With technologies developing now, it is 
entirely conceivable that a 5 'A" magnetic 
surface will hold 15 Mbytes per side, ver­
tically recorded. These disks could go 
into an eight-platter drive, for 250 Mbytes 
total storage in a small package. The inc­
reasing sophistication of software with 
artifical intelligence and multiple user 
capabilities will create more places that 
need large data storage capacities. A cen­
tral node in a network and central sites 
will always use as much storage as is 
available . 

Providing many times the storage ca­
pacities now available through thin film 
media and heads, as well as vertical re­
cording and the other special config­
urations of media will require changes 
throughout storage systems. Right now, a 
10 Mbit/sec transfer rate is being stan-

dardized , but these technologies could 
make use of 15. Similarly, servo or other -
positioning methods will be required for 
very dense surfaces to be used inter­
changeably, channels and heads will need 
to be optimized for smaller magnetic 
areas and more care may need to be taken 
to keep contaminants away from the .. 
tightly packed surface and lower head-to­
disk flying heights. 

The challenge may be greatest for flex­
ible media, as its main advantage to date i­

has been low cost. Now, there is a desire 
for twice the capacity for only about 10 % 
more cost. So some of the technologi- • 
cally sound solutions to packing more 
data onto floppies may not be made into 
products. 

Advances in media may provide op­
portunities for VLSI for new standard 
speeds and configurations. Once this 
scale of integration can be used on these 1 

new storage systems, prices will drop 
and the new high capacity drives will be 
able to compete in price with those al- • 
ready on the market. The finer scale and 
more sensitive equipment may also pro­
vide increased markets for companies 
making alignment disks and drive and 
disk test equipment like Dymek (San 
Jose, CA), Dysan , with their test disk­
ettes, and Applied Circuit Technology 
(Anaheim, CA) . 

Demands created by the density of the 
new magnetic recording technologies, 
like error correction and servo position- .. 
ing schemes are only part of the story. 
Users will also want to continue using the 
old storage systems and disks they al­
ready have, so backward compatibility " 
like that seen in Arnlyn and Drivetec high 
density systems that can read both old and 
new diskettes will be important. 

Technological advances in many as­
pects of magnetic recording media will 
provide alternatives for extremely large " 
storage capacity in small spaces. Ini­
tially, products that can make use of ex­
isting head , channel and drive technol- ~ 
ogy may have an advantage. But over the 
long term, changes will probably come 
about in every part of disk and tape 
drives to support each of the schemes "­
that can provide both economy and 
capacities. D 

How useful did you find this article? 
Please write in the appropriate num­
ber on the Reader Inquiry Card. 

Very Useful . . ....... 612 
Useful . . . . ......... . .... . . 613 
Somewhat Useful . . . . 614 
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Introducing 
Xycom's VMEbus Product Line. 

A Better Mousetrap. 
Our "better mousetrap" 
offers you some attractive 
bait: increased productivity 
through use of state-of-the­
art VMEbus hardware for 
data acquisition and control. 
The fact is, our new VMEbus 
modules are loaded with 

extra value: in systems 
architecture, in product re­
liability, and in customer 
support before and after 
the sale. All enhanced by 
fifteen years of intensive, 
industrial microcomputer 
experience-with thousands 

Write n on Reader Inquiry Card 

of successful installations 
worldwide. 

So go ahead. Beat a path 
to our door today and ask 
for our new VMEbus bro­
chure. After all, everybody 
deserves a better mouse­
trap, don't they? 



Right: Tmining simulator from Litton's Applied 
Technology Division alerts air crews they are 
being illuminated by hostile radar, permitting 
pilots to take electronic countermeasures. 

Below: The Excellon XL-5 machines are used 
at Northrop's Defense Systems Division to pre­
pare circuit boards for airborne electronic 
countermeasures systems. 

Defense Electronics And 
Industry Synergism 
by M.R. Hanrahan 
Departments Editor 
Megan Nields, Research Assistant 

The scope of military electronics is 
broadening as the push for advancement 
creates collaborative efforts between 
commercial enterprise, university re­
search, and the Department of Defense 
(DoD). It is estimated that approximately 
40 % of all EEs are involved in commer­
cial defense labs or defense research pro­
jects. The Reagan Administration's Stra­
tegic Defense Initiative (SDI), with a $2 
billion R&D budget, is expected to funnel 
funds into the electronics industry at an 
unprecedented rate. Those companies 

100 

manufacturing high-speed, high-capacity 
computers using parallel processing 
stand to benefit greatly from continued 
DoD support of programs such as VHSIC 
(Very High-Scale Integrated Circuits) 
and Gallium Arsenide research. If Con­
gress approves the 13 % budgeted raise in 
DoD spending levels, more than $35 bil­
lion of military electronics business will 
open up. 

VHSIC Origins 
The VHSIC program was established on 
the premise that high-throughput signal 
processing VLSI would meet defense re-
1 iabil ity and environmental require­
ments . The original goal was to run a 

pilot-line of processors containing 
250,000 gates, operating at clock speeds 
of at least 25 MHz, and performing sev­
eral million to several billion operations 
per second. The processor chips were to 
perform with a functional throughput rate 1< 

of 10 13 gate-Hz/cm2 at a .5 micron size. 
This technology, when inserted into 
existing military hardware would with­
stand radiation up to 10 11 rads /cm2 . 

Built-in testing at the chip level was incre­
mental to the program's success. Speed 
and circuit density were to be obtained by '"" 
scaling down ICs, reducing channel 
length and oxide thickness, decreasing 
supply voltage, and developing new types 
of system architecture and software . 
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MIL-STD-883. 

4SS-3127 

~SP~GUE Saying your products are reliable is one thing. Making them that way is another. 
Sprague has been manufacturing high-reliability, high-voltage, high-current power 

~MEE~ interface circuits and power linear products for many years. These ICs are available in 
r .I. ~ hermetically-sealed packages, screened per MIL-STD-883. Both glass/ceramic (cer-DIP) and 

CRITICAL NEEDS 
glass/metal side-brazed packages are available. Write for 
Brochure WR-198 to Technical Literature Service, 

• Sprague Electric Co., 637 Marshall St., I I 
Nonh Adams , Mass. 01247. For applications assistance, phone Walter J. Sullivan at 617/853-5000. 

a Penn Central unit 
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The overall goal of machine intelligence 
will be supported by developments in key 
areas of artificial intelligence, GaAs-based 
systems, and signal processing. 

Phase I VHSIC contractors were bid­
ding for work in the areas of NM OS, bulk 
CMOS, CMOS on SOS, and bipolar 
technologies for the design and fabrica­
tion of chips for application-specific mil­
itary systems. The original VHSIC con­
tracts were bid on by IBM , Texas Instru­
ments, Honeywell, TRW, Hughes, and 
Westinghouse. Each contractor manufac­
tured a different brassboard for insertion 
into existing military hardware, and each 
developed a unique approach to develop­
ing the VLSI circuit. The NMOS devel­
opment has been undertaken by IBM, 
while Texas Instruments will use NMOS 
for memory devices and Schottky TTL 
for signal processing. Honeywell is re­
searching dielectrically isolated bipolar 
technology and TRW is working with 
triple-diffusion bipolar and p-well 
CMOS. CMOS in SOS (sapphire) re­
search has been undertaken by Hughes. 
Westinghouse devices will be based on 
bulk CMOS technology. Phase II of the 
VHSIC program should see the attain­
ment of submicrometer geometries pack­
ing 100,000 gates per chip at throughput 
of 10 13 gate-Hz/cm2 . Bidders on Phase I 
have been joined by RCA Government 
Systems Division , and E-Systems (a 
Western Electric subsidiary). 

Maintaining VHSIC 
Funding for the VHSIC program has re­
mained at the '84 budget level of$120 mil­
lion as transitional difficulties from lab to 
actual weapon system are occurring. The 
VHSIC goal of a 1.25 micron silicon chip 
is expected to increase computing power 
100-fold. Program expenditures include 
more funding for CAD tools and capabil­
ity testing with hopes for a .5 micron chip 
by the late 1980s. DoD standardization 
will attempt to address the denser chips' 
susceptibility to EMP (Electromagnetic 
Pulse) and radioactivity in the military 
environment. 

rector, is heavily dependent on VHSIC 
work in high speed parallel processing. 
NASA has designed the MPP (Massively 
Parallel Processor) which consists of 
16,384-bit processing elements in a 128 
x 128-bit configuration. Nanosecond 
speeds are obtained for the real-time op­
eration required for radar and image pro­
cessing applications. 

The DoD's ambition for the VHSIC 
program is for its use as an incremental 
building block in the next generation of 
weapons and communications systems 
based on state-of-the-art microproces­
sors and supercomputers. High-density 
complex silicon devices and superfast 
radiation-hardened gallium arsenide ICs 
are expected to fill the military's high­
performance requirements . 

GaAs: DoD's Protege 
Its promise of very high speed and poten­
tial for size reduction in fabrication has 
positioned gallium arsenide ICs as the 
basis for future military weapons. As 
the once-futuristic substance becomes 
commercially acceptable, development 
of GaAs as the alternative to silicon ac­
celerates. One of the primary characteris-

tics considered when choosing materials • 
for circuit design are electron mobility 
and insulation. GaAs offers an electron 
mobility about four to five times faster 
than that of silicon. The electrons can be 
moved at higher speeds and lower vol­
tages than silicon. In weaponry that 
demands tremendous amounts of energy, f 
these factors are critical . 

Because of gallium arsenide's insulat­
ing properties, the switching time be- ~ 

tween devices is extremely fast. The ca­
pacitance is lower with gallium arsenide 
circuits when attempting to run signals 
over a substrate. The need for special in­
sulating designs is eliminated and super­
fluous interaction between devices is 

(" 
minimized. The rugged military environ-
ment requires these characteristics when 
meeting the need for maintainability and 
availability in the battlefield. 

Commercial/Defense Synergism 
H. Warren Cooper, Manager of Sol id ~ 

State Systems at Westinghouse's Defense 
and Electronic Systems Center described 
the "Commercial/Defense Synergism" 
occurring in GaAs technology at the 
IEEE Conference On Technology Policy 
earlier this year. Planned military appli­
cations of GaAs include airborne and 
ground radar systems, instrument land- .. 
ing systems, satellite communications, 
expendable jammers, channelized re­
ceivers and various forms of electronic 
warfare. DoD's DARPA (Defense Ad­
vanced Research Project Agency) has 
based its Advanced On-Board Signal 
Processor on GaAs where it will be used ~ 

in conjunction with the Air Force in a 
Strategic and Tactical Array module for 
space-based radar systems. The Multi -

.. 

Signal processing, deemed "the great­
est challenge to the electronics industry" 
by Dr. Leo Young~ a DoD Research Di-

Information on a hostile aircraft is digitally transmitted in real time to forward battle teams on 
Litton's C31 Briefcase Terminal . 
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n a sizes, shapes, 
colors and configurations. 
You need high performance, innovative 
design data displays. Contact Audiotronics. 
We have what you need. In 3'; 5'; 7'; 9'; 12'; 14'; 
15'; 23" and 5" x 9'; monochrome and color, 
integrated (neck-mounted), chassis, kit or 
cabinet. And if we don't have what you 
need, we'll design it for you. 

Using our basic displays, our engineers 
become your engineers. They custom design 
a display for your specific application, 
meet ing your particular system design 
requirements. 
Just give us your specifications and we'll 
solve all your display problems. And 

we'll deliver on time, when you want them. 

Audiotronics has been solving problems for 
almost 30 years, designing thousands of 
custom data displays for important customers 
like you, both large and small. Call us today. 
Turn our engineers loose with your display 
system problems. 

AUDIOTRONICS 

North Hollywood 
California 91605 
(818) 781-6700 
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Voice And Image Tested In MAGIC Cockpit 
With the advent of integrated electronics displays in advanced 
cockpit design , the role of dynamic mockups is becoming in­
creasingly important. The human factors researcher can now 
evaluate dynamic computer-generated formats and real-time 
interactive control methods in preliminary crew station design 
phases. 

Microcomputer Applicat ions of Graphics And Interactive 
Communication (MAGIC), being developed by the Air Force's 
Flight Dynamics Laboratory, is a simulation device of a single­
seat , generic "cockpit" currently being used to test integration 
of voice control and pictorial formats technology. Voice con­
trol will allow the pilot to command certain aircraft functions 
with the use of voice alone (no hands), and pictorial formats 
provide the capability to combine and present information 
from a number of sensors to the pilot in a simple, easy-to­
understand format. 

The MAGIC Cockpit tests the integration of voice com rols and image 
fo rmatting. 

At the core of MAGIC are four microcomputers based on the 
S-100 bus and the Intel iAPX 86 microprocessor with a total of 
1.4 Mbytes of system RAM. The MAGIC hardware is controlled 
by a highly modular software package written in Pascal. The 
speed of Pascal MT-86 makes coding in assembler unneces­
sary except for the interrupt driven 1/0 drivers which must in­
teract directly with the operating system. 

voice response mode is being examined to determine under 
what conditions it is more effective than the manual response 
mode using multifunction control switches. 

The flexibility of MAGIC as an evaluation tool is further en­
hanced by a software design which allows certain sections of 
the software, such as the logic tree, to be changed simply by 
modifying a data file rather than changing any of the code 
itself. 

MAGIC provides expandable graphic capability, dedicating 
a specific processor entirely to graphics. It is possible to 
expand and upgrade graphic capability by simply adding cir­
cuit boards which increase the number of bit planes and colors 
which can be displayed at one time. Videodisc images such 
as terrain maps, status, systems status, engine status, emer­
gency procedures, and tactical situation displays can be dis­
played "as is" or overlayed with dynamic images generated by 
the graphics processor. 

Both manual and voice mode interface can be used with 
either conventional , menu-driven (branching) logic or the less­
conventional tailored logic to interact with the aircraft. The 

beam Integrated Solid State program un­
dertaken jointly by NASA and the Navy 
is also built on GaAs technology. NASA 
has also developed a 20 to 30 GHz satel­
lite communications link us ing GaAs de­
vices. The overall potential ofGaAs lies 
in its capabi lity for ultra high-speed AID 
conversion at the multi-bit level. 

The commercial follow-up on the DoD 
GaAs initiative has been slow, due to 
concerns as to the feasibility of GaAs. In 
comparing cost, the silicon wafer is 
$1.00/in2 or about $6.00 per wafer. 
GaAs is $30.00/in2 or approximately 
$300 per wafer. Most of its value as an 
IC is in its processing and packaging, 
not in the raw material. DoD is planning 
on costs to come down, as they did with 
silicon, when GaAs becomes more read­
ily available. 

GaAs Technology 
In evaluating the transition from silicon 
to GaAs, certain GaAs characteristics 
may be questionable for military environ­
ments. GaAs is brittle and tends to be a 
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poorthermal conductor. Unlike silicon, 
GaAs is composed of two elements which 
may behave differently under the same 
environmental conditions. GaAs has no 
nat ive oxide and is inherently less avail­
able than silicon. 

Successful digital and analog circuits 
fabricated in GaAs MESFETS (Metal­
gate Schottky Field Effect Transistor) 
hold the most promise for the military 
production environment. Depletion­
mode MESFET devices have larger cur­
rent drive capacity, a larger logic voltage 
and faster operating speeds. They do 
consume more power and are limited to 
medium-scale integration levels, yet may 
soon achieve large-scale integration den­
sities. The depletion-mode device is less 
risky to construct because of its simpli­
city. It normally exists in an "on" state, in­
dicating that current is flowing through it. 
Consequently, the device requires higher 
voltages for operation . 

Enhancement-mode GaAs devices are 
more precise, yet more complicated to 
fabricate. The enhancement-mode de-

vice normall y exists in an '·off' state, as 
in typical silicon circuits. Less power 
and voltage swing is required to operate 
enhancement-mode GaAs circuits, thus 
making the job of cooling a computer 
system much easier. Enhancement-mode 
GaAs FETs have achieved LSI levels and 
are very near VLSI levels. 

DARPA has been accepting proposals 
on GaAs gate array development for use 
in communications systems and weap­
onry. Private industry has been called 
upon to develop up to 10,000 cell gate 
arrays for a DARPA pilot program . 
DARPXs Advanced On-Board Signal Pro­
cessor will require a radiation-hardened 
4000-gate array. In response, Texas In­
struments began by designing a 1000-gate 
array in a bipolar GaAs process. 

In the area of memory, GaAs I Cs are 
used to develop kilobit static RAMs for 
applications in space surveillance and 
those that require radiation hardening. 
GaAs I Cs are also employed in high-level 
signal digitization at a multi-bit level 
resolution . Gigasample/sec analog-to-
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Adapting Commercial ICs To Military Requirements 
Commercial integrated circuits have matured out of the orig­
inal developmental devices of the '60s (which only the military 
could afford) to the point where production quantities of ad­
vanced integrated circuits are available for less than $1. 

Failures may be inconvenient in a commercial application, 
or a financial burden in industrial applications. Only after the 
technologically advanced commercial part has been demon­
strated to be reliable in the commercial application , can it be 
applied to military or other high-reliability applications. Mili­
tary integrated circuits feature tighter levels of quality control 
and traceability, extended operating temperature range, and 
environmentally secure (hermetic) packaging. All of these add 
to unit cost but should significantly increase the expected reli­
ability. This is usually done without any change to the basic 
integrated circuit chip. 

As shown in the Typical Product Flow, a single batch process 
produces both commercial and military integrated circuit 
wafers. Those wafers exhibiting the required characteristics 
for low and high-temperature operation, and with tighter elec­
trical limits, are sorted out for military end-use. All IC die are 
visually inspected for mechanical defects with military parts 
being inspected to tighter limits. Hermetic packaging for mil­
itary uses includes extensive environmental testing to ensure 
high reliability. Improved confidence in the reliability can then 
be obtained by burning in the IC. This is done by operating the 
device at a higher than normal temperature to cause any 
"weak links" to fail. Recently, because of warranty costs and 
brand reputation, even inexpensive commercial ICs are often 
being burned in. 

Final testing is performed to assure that only quality parts 
are shipped to the customer. Commercial devices may be 
tested at room temperature only. Military devices are also 

Wafer Fabrication 

100% Probe @ +25°C 

Commercial Product 

Functional Tests 
@ +25°C 

Ship Ship 

Military Product 

Hermetic Package Assembly 

Functional Tests 
@ -55°C, +25°C, +125°C 

Electrical Tests 
@ -55°C, +25°C, +125°C 

Ship Ship 

Figure 1: Simplified IC Product Flow showing four basic levels of 
reliability. 
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Figure 2: Example of Sprague BiMOS monolithic integrated circuit 
illustrating very-low power MOS logic ("sman"functions) combined 
with high-power "muscle"functions. 1his device is an 8-bit serial 
input, parallel output latched peripheral power driver. Each output 
is rated to JOO V and 500 mAfor driving LED displays, incandescent 
lamps, thermal printheads, relays, solenoids, or other power loads. 

tested at high and low limit temperatures. Depending on spe­
cific customer requirements, many combinations of operating 
temperature, package, reliability level , etc. are generally 
available. 

Military hermetic integrated circuits are not without cost , 
however. The increased unit price is obvious. Not so obvious 
are the performance trade-offs. Increased operating temper­
ature is obtained at increasd leakage currents and , perhaps 
of most importance with todays power I Cs, allowable package 
power dissipation is reduced . 

Digital logic and low-level linear circuits are often designed 
for maximum efficiency (minimum power) and there is mini­
mum difference in operation between the plastic package and 
the hermetic devices at normal operating temperatures. 
Modern "muscle" chips are now being used in commercial ap­
plications which both control significant amounts of power 
(> 1000 W) and must also dissipate power. In these applica­
tions, the standard hermetic device must be used at a reduced 
output power rating in order to obtain even a reasonable 
expected lifetime. Recently, because of increased required 
power ratings, monolithic integrated circuits have become 
available in flange-mount hermetic T0-3 cans for improved 
power dissipation in military and high-reliability applications. 

Each end application has a unique set of operating condi­
tions, design objectives, and user requirements. It is impor­
tant that the designer understand the differences and trade­
offs between the various levels of integrated circuits. 

Consumer applications must use lowest-cost and some­
times "state-of-the-art" technologies, while commercial service 
requires low-cost components with reasonable life under rea­
sonable working conditions. Military applications usually 
require hermetic integrated circuits for operation under severe 
environmental stress with high reliability, maintaining life 
support systems which require the highest reliability avail­
able.-F. Raymond Dewey, Sprague Electric Co., Integrated 
Circuit Operations, Worcester, MA 
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digital and digital-to-analog converters 
are being developed by many aerospace 
and electronic instrument companies. 

Ultimately, GaAs will offer the mili­
tary electronics industry !Cs capable of 
ultra-high speed, lower power dissipa­
tion, the ability to operate over a wide 
temperature range and resistance to 
radiation. 

Strategic Computing 
Advances in supercomputers have, in ef­
fect , been driven by the need for sophis­
ticated weapons design . Issues common 
to all involved in supercomputer devel­
opment are access problems, building 
the next generation, and artificial intel­
ligence. These issues are of particular 
concern to the military electronics in­
dustry, as the need exists to create com­
puters which magnify the power of stra­
tegic and tactical weapons. Defense sys­
tems must control a series of complex 
machinery in relatively abnormal oper­
ating environments. 

Roberts. Cooper, Director of DARPA, 
cites three areas of development in super­
computers that will evolve. Exceedingly 
fast signal processors will assess imagery 
and real-time image understanding ne­
cessitated by advanced weaponry. Sym­
bolic processors used as processing over­
lay for semantic memory will contain 
human knowledge aflowing systems to 
operate autonomously. And general pur­
pose processors will manipulate sym­
bols, ideas, and concepts. 

DARPP:s Strategic Computing Program 
has been described by Cooper as "long 
and arduous" with a slated 7-10 years for 
mature technology to be incorporated 
into weapon systems. The overall goal of 
high-performance machine intelligence 
will be supported by key areas of devel­
opment. Expert systems will code and 
mechanize practical knowledge, as well 
as application-specific knowledge. Arti­
ficial intelligence will facilitate speech 
recognition, machine vision, and natural 
language commands. System develop­
ment environments will be characterized 
by simplification of rapid system proto­
typing and experimental refinement. 
Computer architectures will be enhanced 
by methods for using concurrence in par­
allel systems. 

Current DARPA projects span a spec­
trum of performance requirements. Au­
tonomous systems requiring human ca­
pabilities to sense, reason , plan and navi­
gate are being built into cruise missiles, 
advanced undersea vehicles , and land 
vehicles, such as tanks. Autonomous 
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systems will interpret current solar and 
situational information to determine nec­
essary actions for the vehicles under their 
control. "Pilot's Associates" are systems 
that would collaborate with and assist a 
pilot by responding to spoken commands, 
executing orders by drawing on specific 
aircraft, sensor, and tactical knowledge 
stored in memory. A large amount of 
computational power is necessary to acti­
vate surveillance sensors; interpret radar, 
optical and electronic intelligence; and 
prepare appropriate weapon systems. 
Battle management systems will allow 
military commanders to interface with 
weapons systems through natural lan­
guage commands. 

DARPA's work on high-level program­
ming languages fostered ADA, the stan­
dardized defense language. DARPA plans 
at the device level may produce fabrica­
tion techniques that will allow VLSI cir­
cuits to be produced with a 3-D structure, 
in which circuits are placed on top of one 
another. Radical improvements in pack­
ing densities may be attained. 

Conclusion 
As the battlefield becomes more diffuse 

and dynamic, the model of future war­
fare will lie in the sophistication of its 
electronics. Agencies such as DARPA 
are funding research whose results are 
incorporated into the fifth-generation 
project- artificial intelligence, parallel 
computing, speech understanding, and 
natural language programming. The 
Commercial-Defense support of GaAs 
technology has gained momentum as evi­
denced by Cray Research's decision to 
base the next CRAY on GaAs !Cs. Ad­
vances in integrated opto-electronics and 
mosaic infrared processes will allow 
"staring" not scanning surveillance. The 
requirement of expert systems will grad­
ually upgrade intelligence sensors, voice 
recognition , distributed data processing, 
and large data storage capabilities offer­
ing easy access . D 
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Electrostatic and Vector 
Plotter Developments 

by Michael Cashman, 
West Coast Technical Editor 

Everyone who is even remotely familiar 
with the computer industry knows that tre­
mendous advances continue to be made 
in electronics and semiconductors, the 
brains and hearts of today's systems. Un­
fortunately, these advances tend to push 
developments in other important sec­
tors of systems design somewhat into 
the shadows. 

One such sector is the electromechani-
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cal aspect of systems design , and no other 
device has seen more impressive progress 
in recent years than the graphics plotter. 
Clear advances have been made in sim­
plifying designs , cutting component 
counts, upping performance and reliabil­
ity, and making them easier to use, all 
while prices have moved downwards. 
The result is that the plotter today with 
the same performance attributes (plus 
improved reliability), costs a small per­
centage of what it cost 10 or even five 
years ago. There were no pen plotters 

available for under $1 ,000 five years ago; 
now there is a good selection, primarily 
for business graphics applications. Engi­
neering-oriented units that cost upwards 
of $20,000 five years ago today sell for 
closer to $5,000, and top-of-the-line plot­
ters with greater speed , accuracy and 
reliability are more readily available than 
at any time in the past. The trend is clear, 
the engineering community cannot do 
without graphics plotters, and the busi­
ness systems user is increasingly willing 
to pay for graphics output. 
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While significant 
improvements in 

perf orrnance, price, 
reliability, and user 
friendliness can be 
seen in all shapes 

and sizes, industry 
sizzle is clearly 
concentrated at 

the low end. 

Applications Dictate 
Technology Choice 
This article will focus on recent develop­
ments and approaches in the two most 
common graphics plotter technologies: 
vector and raster. Other evolving technol­
ogies, including ink jet , thermal transfer 
and others, will be the subject of an up­
coming Advanced Technology Series in 
the July issue. 

Before describing recent technological 
developments, vector and raster plotter 
technologies need to be defined , and 
something said about their suitability for 
various applications along general lines. 

Vector plotters, pioneered more than 
25 years ago by the company that now 
calls itself CalComp, are still the most 
common type of device . These devices 
generate drawings a line at a time by us­
ing servo motors to move ink pen(s) 
across the drawing medium (most often 
paper). 

Raster plotters, by contrast, plot an en­
tire raster of information across a given 
plotter width simultaneously, which 
means that plotter speed is more a func­
tion of paper movement speed than of plot 
complexity. 

In general , vector plotters tend to pro­
vide higher throughput performance for 
relatively simple to somewhat complex 
plots , have better resolution and accur­
acy, and are somewhat less expensive 
than raster plotters. On the other hand, 
raster plotters can create extremely com­
plex plots in minutes that cannot be 
created on a vector plotter in many hours. 
Fortunately, both the vector and raster 
plotter manufacturers are working toward 
minimizing the disadvantages and maxi-
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Figure 1: Circuit layouts with up to 30 million elements are easily plotted using electrostatic plot­
ters, such as those produced by Versatec. 

mizing the advantages of their respective 
products. Let us examine some recent 
efforts in these directions . 

Flagship Of The Fleet 
The Versatec color electrostatic plotter is 
acknowledged by direct (other electro­
static) and somewhat indirect (raster) 
manufacturers as an impressive achieve­
ment. Now approaching one year after 
first delivery, it is still state-of-the-art for 
the industry. It can generate a full color 
E-size drawing 34" x 44" that is dry, 
odorless and ready to use in eight minutes 
with a resolution of 40,000 points-per­
square-inch. 

An interesting aspect regarding this 
plotter is how closely it is related to the 
black and white electrostatics that pre­
ceeded it, according to Product Manager 

Figure 2: Ca/Comp 
equipped the 1070 
Series Plotters with 
mini-sized sonar sen­
sors at the base of the 
vacuum columns to de­
termine when the paper 
loop in the column is too 
long or too short to act 
as a proper "buffer." 

PAPER 
FEED 

VACUUM 
CHAMBER 

VACUUM 
CHAMBER 

Barbara J. O'Connell. "The electrostatic 
engineering community knew it was 
possible to get color plots by simply us­
ing different toners. The problem that 
needed to be solved was one of color reg­
istration for acceptable quality." 

Versatec engineers solved this problem 
by having the plotter generate a series of 
rectangular marks (the internal jargon is 
railroad tracks) along the edge of the 
paper from beginning to end of plot dur­
ing the first pass. The next three color 
passes reference these marks. Constant 
monitoring of the railroad track references 
causes subtle paper position changes. 

Versatec, part of Xerox, claims to be 
exceeding sales forecasts for this plotter, 
priced at $98,000 but with OEM dis­
counts. It is said to be selling particularly 
well in CAD (especially circuit design) 

PAPER 
TAKE-UP 

CONTINUOUS ROLL MODE 
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ket share. 
Rush an 
mcom­

plete product onto 
1 the market, and 
you may end up with 
an inflexible system 

and dissatisfied users. 
With this in mind, Lexidata designed the new 

LEX 90 family to be as appropriate from a busi­
ness standpoint as it is technologically. 

TESTING 1, 2, 3. 
If you're presently planning an inte­

grated graphics system, you can count on 
the LEX 90 being ready. Really ready. 
And you can be sure our raster display 
systems have been thoroughly tested 

t to ensure maximum reliability and 
maintainability. 

Case in point: Refore any design 
~ is fmalized, our Advanced Manu­

facturing Engineering group 
makes certain we can manufac­

,. ture it cost effectively, thus making 
it more affordable for you. And our Design 

Assurance Engineering group tests and retests to 
assure the system measures up to the high per­
formance standards we set. 

During manufacturing, all our systems undergo 
rigorous component and board ATE testing 
and full burn-in. And should any trouble develop 
in the field, on-board diagnostics quickly detect it 
so you can solve the problem easily. 

BUY ONLY WHAT YOU NEED 
The LEX 90 family also makes good business 

sense because you only have 
to buy the functionality you 
need. And you can do so 
without compromising your 
technological standards. For 
example, we offer a Dual 
Resolution model with soft­
ware selectable 1000-line, 
30 Hz or 500-line, 60 Hz 
color, or both simultane­
ously on one screen. And 
we also offer flicker-free 
High Resolution color in a 
1280 x 1024 x 8, 60 Hz model. 

NO GROWING PAINS 
The LEX 90 family has room for 
growth as your application becomes more 
complex. And this growth won't jeopardize 

your software investments because its 
architectural standard permits the 

system builder to work with upwardly 
compatible sets. Furthermore, the 
LEX 90 is software compatible with 
Lexidata's existing Series 3000 products. 

The LEX 90 family. High quality, 
reliable and flexible. As a result, your 

users not only stay happy, they stay 
with you. 

For more information, call Lexidata at 
1-800-472-4747 (in Massachusetts, call 

(617) 663-8550). TWX 710-347-1574. 
Copyright 1984 Lcxidata Corp. All rights reserved . 

The new LEX 90 family. 
~LEXIDATA 

The clear choice in raster graphics. 

Lexidata Corporation, 755 Middlesex Turnpike, Billerica, MA 01865. In U !TED KINGDOM call : Lexidata Ltd. , Hook (025672) 
4334. In FRANCE call : Lexidata SARL, Rungis (1) 686 56 71. In JAPAN call: Lexidata Technical Center, Tokyo 486-0670. 
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Plotter Offers Graphics Update For IBM Users 
The ZETA 887 plotter from Nicolet Zeta Corp. (Concord, CA), 
provides IBM users with enhanced color graphics. This eight­
pen, high-speed drum plotter can plot on paper, vellum, high 
quality glossy bond and clear inking film for overhead trans­
parencies. Unattended plotting is done using roll or fan-fold 
paper. 

The plotter connects directly to an IBM 3274 or 3276 cluster 
controller in a BSC or SNNSDLC network via coaxial cable. 
It can plot EBCDIC or ASCII plot files downloaded from an IBM 
host computer and can operate on-line, off-line or remotely via 
communications lines. 

Two 16-bit integral microprocessors provide on-board in­
telligence. The ZETA 887 is also supported by a wide range of 
software packages. 

Write 300 The ZETA 887 and IBM cluster controller. 

and for use in geophysical exploration. 
Several semiconductor houses which use 
this plotter were contacted and were im­
pressed with the plotter; both with its 
technological achievement and the price. 
They claim the color capability greatly 
facilitates the optical checkout of circuit 
paths, so Versatec's claim that one semi­
conductor house discovered an error in a 
circuit plot that had defied detection for 
a year seems reasonable. 

Versatec's O'Connell is sanguine about 
the future of color electrostatic devices in 
particular. "The trend is toward greater 

complexity. The CAD industry today is 
generating plots containing from eight to 
20 million elements, (Figure 1) and the 
demand will soon be for the capability to 
handle 40 mill ion. The color electrostatic 
type plotter seems the only reasonable 
choice when talking about designs of this 
magnitude. Our research indicates that 
85 % of CAD and geophysical users want 
color plotting." 

The acceptability of the Versatec color 
electrostatic is being watched closely by 
traditional competitors. A spokesman at 
Benson (which acquired Varian's electro­
static printer plotter operation) implied 
that Versatec may not have this market to 
itself for long. "Give Versatec credit; that 
machine is a breakthrough product, but 
it's still a 200 dots-per-inch machine. 
Potential customers are telling us that 
they need 400 points-per-inch, and they 
want it at one-third the price of the Ver­
satec product. I think you'll see a product 
like that in the near future ." 

Electrostatic Plotters 
It may be that electrostatic plotters will 
always be more expensive than vector 
plotters, but their developers have not yet 
given up on the challenge. A way to lower 
the printing head costs of the machines is 
still being sought. If these products are to 
overcome their accuracy inferiority to 
vector plotters, more writing heads must 
be used , and heads make up a consider­
able portion of overall systems costs. One 
vendor stated that advances in robotics 

Figure 3: 77ie Hewlett-Packard 7550A may be 
the first plotter to break the 4G acceleration 
standard. 

may lead to significant reductions in the 
costs associated with manufacturing of 
plotter heads. 4 

Versatec has also introduced 400 dots­
per-inch capability in its new 7000 Series 
monochrome plotters. It operates at .4 ips 
and is rated at a maximum accumulated 
horizontal and vertical plot error of 
+ /- .15 % . Quantity one for the 7436 is 
$44,000 with first shipments slated for 
this month. 

Another nagging problem mentioned 
by the electrostatic manufacturers was 
that of paper. P'aper has water content that 
can and does vary, and not necessarily 
evenly or along the X and Y dimensions , 
or by batch . Versatec says that it now 
recommends a conditioned atmosphere 
like that of a DP center for its color elec­
trostatic plotter. Benson states that it is 
constantly working with the paper manu­
facturers on paper quality improvements. 
(It should also be noted that there are 
problems with film stretching, for the 
same fundamental reason.) 

Both major electrostatic plotter ven­
dors cited the potential for microproces­
sors and decreasing memory costs to 
decrease vector to raster conversion 
costs. 

Vector Plotters 
While e lectrostatic plotters continue to 
make tremendous advances, it is a fact 
that the great majority of images to be 
plotted are not as complex as those which 
electrostatics can plot with ease. The 
greater accuracy of vector devices, coupled 
with low cost units quite suitable for busi­
ness and some scientific uses, help ex­
plain why many times more vector plot-

(co111i1111ed 011 p. 119) 
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WE MAKE GRAPHICS EASY­
AND INEXPENSIVE. 

PERITEK SUPPLIES THE 
GRAPHICS HARDWARE AND 
SOFTWARE THAT WILL sn 
YOU FREE TO CONCENTRATE 
ON YOUR APPLICATION. 

We make cards that mate 
with standard buses and perform 
virtually all graphics functions. 
Using these cards and Peritek's 
extensive library of graphics sup­
port software, you can assemble 
a system for nearly any graphics 
application. 

Our compact modular designs 
often cut your costs in half. Provide 
for expansion. And protect you 
from technical obsolescence. 

Color dot graphics. One dual­
height 0-Bus* color graphics card 
can display 256 colors simulta­
neously from a palette of 16 million. 
(See it in the center above.) You can 
even get special effects-like ani­
mation-under proqram control. 

All for $29951 Similar cards 
that display 16 and 8 colors cost 
even less. 

Monochrome graphics with 
alphanumeric overlay. Imagine 
the information you can pack on 
a 1024 x 1024 dot graphics display 
that's combined with an alpha­
numeric overlay of 64linesx128 
characters. Windows make it pos­
sible to display several processes 
on different parts of the screen 
simultaneously Character sets 
are stored in RAM, so you can 
download special characters and 
symbols to suit your application. 

All this is on one of Peritek's 
dual-height cards. And it costs just 
$2995! Other cards with a whole 
range of capabilities may meet 
your needs at even lower cost. 

And the all important soft­
ware! This is what makes Peritek 
graphics so easy to use. You get 
qraphics utilities. Test pattern 

generators. Diagnostic routines. 
Image edit and paint systems. 
Dejagging routines to create 
smooth vectors. Many graphics 
primitives. And-perhaps most 
important of all - you get a stan­
dard software interface for 
programming your application, 
an interface mated to popular 
high-level languages like Fortran, 
C, and BASIC. 

Contact us now. We know 
you need to know much more. 
So write or phone Peritek 
Corporation at 5550 Redwood 
Road, Oakland, CA 94619. Phone 
(415) 531-6500. TWX 910-366-2029 

Write 71 on Reader Inquiry Card 

Peritek 
· 0 -bus 1s a trademark of 01g1tal Equipment Corporation 
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Figure 4: These original plots were generated on the Hewlett-Packard 7550A. 

(continuedfromp. ll2) 

ters are being sold today than electrostatic 
devices . Clearly, the vector plotter engi­
neers have not been standing still. 

The High-Accuracy, Engineering 
Oriented Marketplace 
This is the marketplace that was pio­
neered by a company that started out as 
California Computer Products more than 
25 years ago. As in most viable market­
places, customer demands for addition­
al capabilities caused separate product 
lines to evolve, which is also true for 
other vendors. Though it offers low-cost 
business graphics devices, CalComp, 
now part of Sanders, still focuses heavily 
on the high-accuracy engineering­
oriented marketplace. Here is an exam­
ple of how customer requirements can 
lead to a product that increases the com­
petitiveness of the vendor through the use 
of innovative engineering approaches. 

Market research told CalComp that 303 
of its users felt restricted in having to 
choose between a cut sheet plotter and a 
continuous-roll plotter. The toughest 
technical problem facing the engineers 
in developing what would become the 
la?O series of combination cutsheet/con­
tinuous-roll plotters was accurate paper 
tracking. One aspect of the problem was 
solved by borrowing the grit wheel ap­
proach taken by Hewlett-Packard sever­
al years ago for products oriented toward 
this same marketplace. The solution of 
another aspect of the problem is a little 
more intriguing. 

DIGITAL DESIGN •..JUNE 1984 

Conventional continuous roll plotters 
use optical sensors in the vacuum col­
umns to determine when the paper loop 
in the column is too long or too short to 
act as a proper "buffer." When the sensor 
determines that one of these conditions 
exists, it activates servo motors to feed to 
take-up paper as needed. The design of 
the combination cutsheet/continuous-roll 
plotter required a shortened paper path 
that was insufficient to serve as a buffer. 
Optical sensors simply couldn't deter­
mine the length of the paper loop quickly 
or accurately enough. 

The solution to this problem came 
from, of all places, the Polaroid SX70 
camera, which uses sonar as the basis of 
its automatic focus feature. Sonar sensors 
were installed at the bases of the two 
vacuum columns (Figure 2). Not only 
did this approach solve the remainder of 
the paper tracking problem , the sonar 
sensors have the additional advantage of 
not being affected by differences in the 
opacity of different plotting media. As a 
bonus, the sonar sensors are cheaper and 
are said to be more reliable than their 
optical predecessors. Both Nicolet Zeta 
and Hewlett-Packard have introduced 
combination cutsheet/continuous-roll 
plotters into their respective product 
offerings. 

This serendipitous engineering solu­
tion fits in nicely with what OEMs are 
demanding, says Trevor J. Lee, the la? X 
Product Manager at CalComp. "OEMs 
are demanding more simple devices . 

They want no more sophistication than 
that which is absolutely required to pro­
vide the performance level required." 
This was an observation made by most 
vendors interviewed . 

Both CalComp and Nicolet Zeta said 
that users and OEMs are demanding a 
greater number of connectibility possi­
bilities for their products . "Customers 
want the accuracy of these high-perform­
ance products, but increasingly they want 
to tie them into resource sharing net­
works," according to Bill Manos, Product 
Manager at Nicolet Zeta. This quickly 
turns into a software protocol problem 
that these vendors are moving to solve by 
expanding their involvement with 
software. 

Hewlett-Packard invaded the high-per­
formance engineering-oriented market­
place several years ago and is very com­
petitive with a complete vector plotter 
line. The grit wheel paper guiding ap­
proach taken by H-P with its 7580 line 
strongly motivated the competition. 

As a complement to the 7580 product 
line, H-P has just introduced a parti­
cularly interesting product. The 7550A 
(Figure 3) is a desktop eight-pen ll" x 17" 
device with 31.5 ips performance and 6G 
acceleration. This plotter may be the first 
with automatic cut-sheet paper feed, and 
is almost certainly the first unit capable 
of generating up to 99 copies automa­
tically and unattended (Figure 4). While 
these capabilities sound like the features 
of a business plotter, H-P feels that the 
7550A will find use in a large number of 
CAD and other engineering applications. 
The quantity one price of $3, 900 makes 
this product a strong contender for engi­
neering workstation duty. The interfaces 
are HP-IB (IEEE-488) and RS-232-C/ 
CCITTV.24. 

Both H-P and CalComp say that the 
trend toward easier to use, relatively 
high-performance, high-accuracy 
devices will be the key that unlocks a 
potentially large but virtually dormant 
market. Almost everyone assumes that 
almost all architectural firms of any sig­
nificant size use graphics plotters 
routinely. The plotter vendors say other­
wise. "When the price falls below $15,000 
for a user friendly product that doesn't re­
quire a dedicated on-site guru to run it , 
that market will take off;' says Bryan 
Butler, a Retail Sales Development Man­
ager at H-P. 

The Low-End Marketplace 
Color electrostatics and high perform­
ance vector plotters may be intellectually 
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Figure 5: The Houston Instrument DMP-51 features 22 JPS performance, 4G acceleration , 
26 Kbyte of built-in intelligence, and a resolution of.001". 

fascinating , but it's the "bottom lines" ven­
dors with products costing less than 
$5,000 (and sometimes under $1,000) 
which seem to be having the most fun 
these days (Figure 5) . Inside Hewlett­
Packard's Rancho Bernardo (near San 
Diego) plotter manufacturing facility can 
be seen hundreds of low-cost plotters 
ready for shipment. 

Reduced Parts Counts 
"The 'secret' to offering low-cost, reliable 
products that a vendor can proudly put its 
name on lies in reducing part counts," say 
H-P's Bryan Butler and James J. Raska , 
Products Manager at Houston Instru­
ment . An example of this given by H-P is 
that its 7470 two-pen graphics plotter con­
tains only one-fourth the number of parts 
of its immediate predecessor. When these 
types of reductions can be made, features 
that were previously limited to higher­
priced/higher-performance products 
tend to migrate downward. This would 
include user-friendly software and fea­
tures like pen capping, etc. For example, 
the aforementioned H-P 7470 features a 
one-piece platen , a one-piece pen car­
riage, and requires no manufacturing or 
field adjustments . Designing for low-
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power consumption makes it possible to 
do without a fan , for example. 

Houston Instrument's Raska sees the 
importance of parts count reductions in 
another way. "In this hotly contested low­
end marketplace, an hour of manufactur­
ing time can defeat one's best efforts. It's 
not enough to design the product with a 
lower parts count , it has to be designed 
from the outset to be as easy and quick to 
manufacture as possible." 

New types of products often necessitate 
new manufacturing and testing methods 
as well. H-P, for example, has gone to 
"strife testing" its low-end products. Strife 
testing is applied to components during 
the design process and selected units 
coming off the manufacturing line are 
required to cycle through 0~100° C 
"desert to arctic" conditions. 

Toward The Engineering 
Workstation 
Is there a place for a relatively inexpen­
sive and relatively low-performance on 
plotter on the evolving engineering work­
station? Every vendor interviewed said 
yes, but some vendors think that low-end 
means a $10,000 plotter. "That isn't what 
we're seeing;' says Houston Instrument's 

Raska . The price of that workstation has 
to be low to be sold in volumes, and HI ~ 

feels that the price component of the plot­
ting system cannot exceed 50 % of total 
systems cost." Every low-end plotter sup­
plier said that meaningful low-end engi­
neering applications are being performed 
on current technology plotters. They also 
feel that what is holding this market back 
is the absence of quality software. 

Jack Campbell, Product Manager at 
Western Graphtec (Watanabe Instrument 
Corp.) , states that his company places so 
much importance on the evolving CAE 
market that it has formed a separate divi­
sion. He sees the product really coming 
into its own in the 1985-1986 timeframe, 
and that companies without very low 
cost , reliable products will be also-rans. 

The Software Problem 
Finally, the software aspects of the • 
graphics plotter market must be address­
ed . "Systems end users are hungry for 
color graphics. They have them on their 
system CRTs ; they seem unwilling to go 
to non-color for the hardcopy," says West­
ern Graphtec's Campbell. "It is the so­
phisticated information processing soft­
ware packages that are selling the plot­
ters , packages like Lotus 1.2.3 and Con­
text MBA. It's up to the plotter vendors to 
ensure that these package developers are 
supplied with the software drivers for 
individual devices." As usual, the Euro­
peans were cited by several vendors for 
pushing standardization efforts . 

Western Graphtec's Campbell feels that 
much. has to be done before the plotter 
becomes anywhere near as popular as the 
system printer. "Stores, for example, don't 
like to stock plotters, and sales personnel 
don't like to demonstrate them. These 
products are intimately tied into the soft­
ware capabilities of systems, and sales 
people say they don't have the time to 
learn the packages. But I feel this must 
and will change." 

The constant improvement in design 
and engineering of graphics plotters in all 
performance categories will assist in this 
effort. 0 

How useful did you find this article? 
Please write in the appropriate num­
ber on the Reader Inquiry Card. 

Very Useful . . . 606 
Useful .. . 607 
Somewhat Useful ............... 608 
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Introducing a family of plotters ... 
all fast, and all friendly. 

Hewlett-Packards plotters bring 
you ease of use ... at a very afford­
able price. The HP 75808, for 
A-D size plotting, is $13,900.* 
The HP 75858, for A-E size plot­
tinx, is $16,900. * And the new 
HP 75868, for roll-feed and 
single-sheet plotting, is $21,900.* 
•Domestic U.S. prices only 

Hewlett-Packard drafting plotters ... 
so easy to use, 

they almost run themselves 
The plotters you don't 

have to babysit. 
Hewlett-Packards high perfor­
mance drafting plotters are 
designed to make your profes­
sional life a little easier. So you 
can concentrate on doing your 
job, not figuring out how to run 
your plotter. 

With the HP family of 
plotters, plotting has never 
been easier: 

• Operating simplicity. Just four 
buttons on the front panel run 
the entire plotter. And HPs joy­
stick control moves the pen 
quickly and effortlessly. 

• Quick and easy paper loading. 
Our no-fuss, no tape, loading 
methods make single-sheet paper 
loading as easy as rolling ~aper 
into a typewriter. And HPs 
streamlined, non-sprocketed 
roll media lets you load rolls in 
less than 60 seconds. 

• Compact and portable. All HP 
drafting plotters can be moved 
easily from one area to another, 

letting you share one plotter 
among several users. 

HP features let 
you forget the details. 

And our automatic features fur­
ther simplify plotter operation: 

• Automatic paper size sensing 
sets the correct margins for your 
paper automatically, so you'll 
never have to worry about "plot­
ting off the paper:' 

• Automatic pen capping pre­
vents your pens from drying out 
and skipping, because HP plot­
ters never forget to cap your pens. 

• Automatic pen settings 
always set the correct pen speed 
and force for the types of pens 
you're using- so you don't have 
to worry a0out these details. 

HP designed-in quality 
and reliability. 

And Hewlett-Packards designed­
in quality and reliability means 
plotting performance you can 
rely on, job after job. So your 

plotter will always be ready 
when yo~ are. 

Hewlett-Packard. 
Your best choice. 

Hewlett-Packard drafting plot­
ters bring you the plotting ease, 
performance and reliability that 
have made us leaders in the plot­
ting industry. So when you make 
the decision to go with Hewlett­
Packard, you know you've made 
the best choice. 

If youa like more informa-
tion about our . 
family of friendly 
draftmg plotters, 
write to: 
Hewlett-Packard, 
Marketing 
Communications, 
16399 W Bernardo Drive, ~~-111~L 
San Diego, CA 92127. 
Or call Craig Schmidt at 
(619) 487-4100. 

F//09 HEWLETT 
~~ PACKARD 
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Photo counesy Stratus Computer 

New Architectural Designs Push 
Fault-Tolerance Into The Market 

by Dave Wilson, 
Senior Technical Editor 

Although the concept of fault-tolerance 
has only recently attracted wide publi­
city, the idea has been around since the 
design of the first computer system. 
Many people believe that the ENIAC was 
the first stored computer built in the U.S., 
but its predecessor, the BINAC, was de­
signed specifically with high reliability in 
mind. Built with continuous checking of 
two identical processors, its purpose was 
to carry out ballistic calculations for the 
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military. Unfortunately for its designers, 
the individual processors used for the 
BINAC were built with vacuum tube and 
relay technology and each of them had a 
mean time between failure of seven min­
utes. Although this design was not very 
practical, it does indicate an early recog­
nition of the need for reliability. Today's 
fault-tolerant machines may be divided 
up between those that are suited for the 
commercial or business environment and 
those that are used in industrial environ­
ments such as process control. 

On-Line Systems Market 
The majority of the recent introductions 
have been aimed at the on-line systems 
marketplace. This market has emerged as 
one of the largest and fastest growing seg­
ments of the computer industry. There is 
a trend to move away from batch process­
ing to on-line, interactive processing, 
particularly in applications that consist 
of numerous transactions that must be 
processed quickly and accurately. This 
trend is fueled by the needs of many busi­
nesses to improve profitability in the face 
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of inflation and increased competition in 
>-1 their markets. 

The needs of this on-line transaction 
processing market place a unique set of 

• demands on the computer systems archi­
tect, since transaction processing appli­
cations have characteristics that distin­

"" guish them from other types of comput­
ing, such as small computational tasks. 
One critical requirement is computer sys-

• terns reliability. Users who need continu­
ous and instantaneous access to large in­
formation files typically need it 100 % of 
the time. Any system failure, no matter 
how brief, can result in serious financial 
losses and organizational chaos. Because 
continuous availability is important to on-

,,. line systems customers, another require­
ment is for on-line maintenance. Systems 
must be serviced or parts replaced while 
processing continues. A third critical 
need in the on-line environment is for 
data integrity, both in the individual 

Software 
Human Error 
CPU 
Other Hardware 
Environmental 
Other 

Table 1: Sources of system downtime. 

Key 

Auros Components 

[System Processes 

!Kernel 

!Message $VSi9m 

30% 
20% 
15% 
25% 
5% 
5% 

I 

Inter-Process & Inter-Cluster Messages 

Today's fault-tolerant machines may be 
divided between those suited for the 

commercial or business environment and 
those used in industrial environments. 

transactions and throughout the network 
that is frequently part of an on-line pro­
cessing system. 

To meet the demands of the above cri­
teria, many designers have proposed and 
implemented advanced forms of multi­
processor systems. One notable feature of 
some machines includes dynamic load 
balancing across a number of processing 
elements. This sort of architecture, al­
though expensive by present day small­
systems standards, will inevitably emerge 
at the low-end, endorsing many analysts' 
claims that by 1990 fault-tolerance will be 
everywhere. 

Unfortunately, in the UNIX world, this 
implies rewriting the operating system 
kernal to support a number of processors 
working concurrently. However, the ob­
vious advantage of being able to add pro­
cessing power incrementally to a system 
(irrespective of the fault-tolerant issues) 
is undoubtedly the driving force behind 
many current designs. 

Take, for example, the recent an­
nouncement from start-up Flexible Com­
puter Corporation (Dallas, TX) who plan 
deliveries of their Flex/32 system by next 
year. Able to support up to 10 32-bit NSC 
32032 microprocessors operating concur­
rently the system will be targeted towards 
OEMs with real-time applications. 

Sources of Downtime 
There are many sources of system down­
time. The figures given in Table 1 for 
typical sources of unscheduled downtime 
for transaction processing systems were 
derived from a paper presented by 
Stephen Jones of Synapse at the 26th 
IEEE Computer Society International 
Conference in 1983. The exact numbers 
vary widely among installations due to 
differences in hardware, maintenance, 
software, and operations. 

From these figures , it is apparent that 
downtime related solely to the CPU is ex­
tremely low. Furthermore, it may seem 

Figure 1: AUROS Interprocess and /ntercluster Communication. 
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Controllers 
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Tapes 

Printers 
Terminals 
Modems 

Figure 2: Architecture of the Sequoia Computer. 

strange that many designs go to such 
lengths to back up the CPU in case of fail­
ure. It must be realized, however, that the 
issues of fault-tolerance are related less 
towards what piece of a system fails most 
often, but towards the cost (in time and 
money) to the user should that piece fail. 
For example, disk failures occur more 
frequently than CPU failures, but many 
people have more than one drive in a sys­
tem anyway. 

Loosely Coupledffightly Coupled 
The architectural differences among fault­
tolerant machines currently on the mar­
ket defy any attempts at neat classifica­
tion. It is possible, however, to draw a 
broad distinction between those systems 
that are loosely coupled and those that are 
tightly coupled. 

In a loosely coupled system, processor 
clusters consisting of a CPU, memory 
and 1/0 processor are linked together by 
means of a dual interprocessor bus sys­
tem -an approach that is common to Tan­
dem (Cupertino, CA), Auragen (Fort 
Lee, NJ) and Tolerant Systems (San Jose, 
CA). In a tightly coupled system, the mul­
tiple processors may be linked through a 
shared memory, the design philosophy 
behind the Sequoia (Marlboro, MA), 
Synapse (Milpitas, CA) and Arete (San 
Jose, CA) machines. 

Loosely coupled systems do not incor­
porate redundancy at the CPU level. In-
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stead, each processor is kept in commu­
nication with the others across the dual 
interprocessor bus. If one processor fails, 
its workload is taken over by the remain­
ing processors. 

The entry-level Auragen system has 

The UNIX-based Eter­
nity 32-bit supermini 
fault-tolerant machine 
from Tolerant Systems 
(San Jose, C4). 

two processor clusters. Each cluster con­
sists of an executive processor module, a 
word processor module and a 1 Mbyte 
memory module. A processor cluster can 
be expanded to contain up to four disk/ 
tape processor modules, a maximum of 
four communications processors and up 
to 8 Mbytes of memory. A copy of the op­
erating system, in Auragen's case AUROS 
(compatible with UNIX System ill) runs 
in the executive processor of each cluster. 
The message system, which is part of 
AUROS, automatically creates a backup 
copy of every executing program. The 
backup does not execute, it simply re­
ceives and saves messages sent by the 
message system. These messages contain 
the same information that was sent to the 
executing primary process. If the pri­
mary fails, the backup can recreate and 
continue the work of the primary by pro­
cessing its stored messages. 

The message system also ensures that 
when a backup process begins executing, 
it does not resend any messages already 
sent by the primary. In this way, the 
backup hardware can do productive work 
during normal operation, because the 
message system only uses a minimal 
amount of system resources to manage 
messages for backup processes. 

Spreading the workload over several 
processors so that multiple instruction 
and 1/0 processing operations can be 
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FULL PARTNERSHIPS AVAILABLE. 

To get where you want to go in the OEM universe, choose a partner who can go the distance with 
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Interprocessor ommunications Bus 
8 Me ab tes Per Second 

Figure 3: Systems Block Diagram of the Arete 1000 machine. 

performed concurrently is also the ra­
tionale behind the Tandem design. Like 
Auragen, the operating system (in Tan­
dem's case Guardian) is distributed 
across all the processors in the system. 
The Guardian operating system provides 
continuous operation through the opera­
tion of fault-tolerant process pairs. The 
primary process is the active program. 
The backup process is a passive copy of 
the primary process and resides in a dif­
ferent processor. Before performing any 
critical functions such as updating a 
database, the primary sends its backup 
process a checkpoint message. The mes­
sage contains the data and processor 
status information the backup needs to 
complete the function should a failure 
occur. 

The second class of modularly expand­
able multiprocessor systems link the pro­
cessors together through a shared mem­
ory. This design approach is possibly the 
method best suited for load balancing, 
because at any given instant in time at 
almost no cost to the user, a program can 
be moved from one cluster to another. 
This is in contrast to the loosely coupled 
architecture where a program is commit­
ted to a cluster and to move it, the entire 
memory must be copied from one cluster 
to another. 

The drawbacks of the shared memory 
approach include contention for the re-

One of the latest entries into the fault-tolerant 
market is from Sequoia Systems (Marlboro, 
MA) . 
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source by a number of processors and the 
fact that memory becomes a single point 
of failure in the system. One way around 
the contention problem is to locate a 
cache memory in front of the CPU. In the 
Arete 1000 system, for example, each 
CPU has its own 4 Kbyte cache memory. 
This allows the CPU to run faster and 
since many memory accesses come from 
the cache, traffic across the processor 
memory bus is greatly reduced. 

The recognition that not all data are 
required by all of the processors and their 
executing programs, led Synapse to im­
prove the typical cache write-through 
technique. In a write-through operation, 
any write to a local cache results in the 
updating of main memory at the time of 

the write. Synapse uses a proprietary 
method to reduce the write-through traf­
fic by assigning a usage mode to words 
contained in cache and main memory. If .• 
the mode dictates that there is no need to 
perform write-through because of the 
local usage nature of the data the main 
memory copy is not updated, resulting in 
a significant decrease in main-memory 
system usage. 

By use of unique partitioning of the 
memory in a design, shared main storage 

• 
as a single point of failure can be mini­
mized. On the IPL 4480 machine from 
IPL Systems (Waltham, MA) main stor­
age is partitioned into 16 independent 
storage modules, each with two parts. .. 
Either part can fail without affecting the 
other part and any storage module can fail 
without affecting the others. Moreover, 
in the event of a storage module failure, 
the operator can bring on line the active 
spare module without waiting for the 
field engineer. 

Unique Architecture 
Although it also uses a tightly coupled ap­
proach the design methodology adopted 
by Stratus Computer (Natick, MA) is 
unique in the fault-tolerant marketplace. 
The Stratus CPU system component, for 
example, contains two sets of identical 
circuitry that perform every operation. 
The system component is itself dupli­
cated and the two operate in parallel. If 
the checking logic detects a component 
malfunction, the failed board is automat­
ically removed from service before erro­
neous processing occurs or before data is 
corrupted. 

In the original member of the Stratus/ 
32 family, the FT 200, the CPU itself is 
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comprised of two 68000's, because infor­
mation placed on a single 68000's stack 
is not sufficient for the same processor to 
recover from bus faults , although a sec­
ond processor can do so. Both of the lat­
est Stratus designs, the XA400 and the 
XA600, make use of the 68010 which per­
mits the design of a complete single pro­
cessor virtual memory system. To the 
user, of course, the FT200 machine ef­
fectively has only one processor, while 
the XA400 employs four and the XA600 
six. In the XA models each logical , inde­
pendent processor is capable of running 
a different program. 

Some unique features of the XA600 in­
clude a standard hardware arithmetic 
processor that is located on the boards 
with the 68010 that processes commercial 
instructions and provides IEEE floating 
point operations. It has been microcoded 
to handle commercial arithmetic and 
trigonometric functions . Each XA600 
processor is accelerated by a dedicated 
high-speed cache. Stratus claims that the 
largest performance benefits derived 
from the cache will be done to programs 
with compact, frequently used data items 
and small instruction loops. 

Conclusion 
Aside from the architectural merits of a 
particular design , there are some impor­
tant issues critical to the understanding of 
which market is most appropriate for a 
particular fault-tolerant vendor. For ex­
ample, is it possible to automatically add 
a new processor and get that much incre­
mental system performance without 
manual load balancing, file splitting or 
comprehensive returning? Can high data­
base performance be achieved without 
sacrificing the ease-of-use demonstrated 
by the newer database technologies, i.e. 
relational DBMS? Does the user have to 
specifically code database integrity and 
system recovery scenarios? Does the 
fault-tolerant vendor provide application 
development tools that significantly ac­
celerate development of systems within a 
particular target industry? 

In five years all computer systems will 
have a degree of fault-tolerance. Newer 
vendors must bring a great deal more to 
the marketplace than fault-tolerance it­
self to achieve staying power. D 

How useful did you find this article? 
Please write in the appropriate num­
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Making Fast Faster: 
The Design Of A Small 
Graphics System Enhancement 

by James R. Coyle 

It is widely accepted that color terminals 
are important because they permit more 
information to be displayed and under­
stood by an operator than monochrome 
terminals. One major market for displays 
is control industries whose product per­
forms constant monitoring and manage­
ment of a process. 

In process control, taking immediate 
action when a chemical interaction starts 
going astray can save a lot of money. 
Though color terminals became popular 
in the early 1970s, the market wanted ter­
minals to handle information faster, with 
a way to put up a new screen in less than 
two seconds. As one of the first to bring 
color terminals to the marketplace, Inte­
color had a large share of the control mar­
ket. With an installed base of more than 
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The FastScreen board RAM disk improves 
screen redraw for lntecolor's 8001 series color 
graphics terminals as much as three times. 

25,000 model 8001G color terminals that 
could be used even more effectively if 
faster screen updates were possible, a 
search began for ways to speed up the 
8001 series. 

Technology For Speed 
At about the same time that the control 
market needed faster color terminals , 
RAM disks were invented. The RAM 
disk is a disk drive emulator that solves 
the problem of wear and tear suffered by 
mechanical disk drives. Unlike conven-

Anew board 
designed to speed 
up terminals with a 
large installed base 
is worth the effort 
in meeting users' 
demands. 

tional disk drives, it also is relatively 
immune to extreme temperatures, dirt 
and vibration . It uses additional com­
puter memory as a temporary storage 
area for information. Its major advantage 
is its ability to speed up access to 
information . 

When implementing RAM disk tech­
nology in Intecolor products was first 
considered, the only available design was 
for the S-100 bus, with the complete sys­
tem fitting on one 511 XI011 card. The 8001 
terminals used 611 X 811 circuit boards. Re­
designing the layout to fit on the smaller 
board was the most difficult part of the 
development of Intecolor's RAM disk. 
This problem was compounded by a need 
for additional features to make the system 
really useful to the control industry. 

The original RAM disk design being 
converted to a smaller card was based on 
the Z80 microprocessor. The 8001 series 
used the 8080A, and in light of the large 
installed base of 8001G color terminals, 
thue RAM disk itself, as well as the board 
it was mounted on, had to be completely 
redesigned. 

James R. Coyle is manager of marketing ser­
vices for lntecolor. Prior to joining /ntecolor 
in 1977, he worked for Factory Mutual Engi­
neering. He holds a BS degree in electrical 
engineering from Florida University. 
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Circuit Details 
The complete design includes a 512 Kbytes 
dynamic type read/write memory (RAM), 
a set of programmable counters which gen­
erate the memory's addresses and a con­
trol system that coordinates all the func­
tions involved in memory operation, 
including the periodic recharging or 
refreshing of the memory's storage cells 
required for the maintenance of its data . 

The memory is organized as eight banks 
of 64K eight-bit registers. Each bank has 
eight type 4164-15 integrated circuits. The 
4164-15 contains 65,536 storage cells whose 
organization can be represented as a two 
dimensional matrix having 256 rows and 
256 columns. An eight-bit address is re­
quired to single out a row; another eight-bit 
address is required to single out a column. 
So, a total of 16 bits are required to address 
a single cell. 

The 16-bit cell address is furnished 
to the 4164's eight address terminals as 
two successive bytes. The first byte is 
accompanied by a strobe signal that 
enables the chip's row address decoder. 
The row address strobe remains present 
while the second byte is furnished . This 
byte is accompanied by a second strobe 
signal which enables its column address 
decoder. Data is read or written while 
the column address strobe is present , 
according to the state of the chip's write 
enable line. 

A bank of 64K eight-bit registers is 
formed by connecting the address, strobe 
and write enable terminals of eight 4164s 
in parallel and forming two eight-line 
data buses with the read and write lines 
from each chip. Accordingly, a 16-bit 
address picks eight cells (one in each 
chip) simultaneously. 

The complete array of eight banks is 
formed by tying the address and data 
buses of each bank in parallel. In addi­
tion , the row address strobe and write 
enable lines to each bank are effectively 
in parallel . 

The memory's read data bus is routed 
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to the inputs of an octal latch , and the out­
puts of this latch are connected to the lnte­
color system data bus. The memory's 
write data bus is tied to the outputs of 
another octal latch. Latches are enabled 
at the proper times by signals from the 
control circuitry. 

The main address counter consists of 
four latches connected in cascade. This 
counter provides a 19-bit memory ad­
dress for each read or write operation . 
The lower 16 bits of the address single out 
a register in any bank by specifying a row 
and a column. The upper three bits sin­
gle out the proper 64K bank by determin­
ing which is to receive a column address 
strobe. 

Prior to reading or writing a block of 
data, this counter is loaded with a start­
ing address by the system processor in a 
series of three 110 write operations . 

lntecolor's 8001 series 
color graphics termi­
nal showing a typical 
screen display. 

Three examples of output from the lntecolor 
Fast Screen. 

When reading or writing, the counter is 
incremented by the master column ad­
dress strobe at the end of each read or 
write operation . A continuous sequence 
of memory addresses is produced corres­
ponding in length to the number of bytes 
being read or written . _. 

A crystal controlled oscillator func­
tions as the RAM disk's timebase gener­
ator. The oscillator's output (9.619 MHz) 
is buffered and inverted , providing clock 
signals for a frequency divider/pulse 
counter and gating signals for a decoder. 
Output from the counter is used directly 
to clock refresh . '"' 

The refresh clock signal marks the 
limits of the RAM disk's basic operating 
cycle. This cycle occupies a total of 64 
periods of the clock oscillator, about 6.4 

' I • •: • ,. ~ 

' .,., ", " .. "" 'r" .. -

' - ' 
I I I / 1 / 

0 
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Figure /: The Fast Ware driver and Fast Screen board combination allows normal G operation 
of 800/G terminals at 19,200 baud, while the standard G unit operates at 9600 baud. 

microseconds. The first eight of these 
periods are devoted to memory refresh. 
The remaining 56 periods are available 
for response to a memory service request 
by the CPU. Response to a service re­
quest involves the generation of a com­
plete set of control signals and occupies 
between eight and 16 clock periods, 
depending on the timing of the request 
relative to the RAM di sk's internal 
functions. 

A refresh operation begins about every 
6.4 microseconds. A service request in­
volves the issuance of the RAM-disk's 
data port address and the activation of the 
system 110 read or write line. 

Because the RAM disk's operation is 
asynchronous with respect to that of the 

system CPU, special provision had to be 
made to insure that a service request by­
the CPU does not interfere with a 
memory refresh operation which may be 
in progress when the request is received . 

A Circuit Problem 
The completed circuit board has 95 ICs 
and 15 miscellaneous components on a 
48 square inch board . As a result of the 
complexity of the circuits and the relative 
compactness of the circuit board , the new 
card had a problem with increased noise. 
It showed up as a number of bits of infor­
mation being dropped intermittently. 

The 74Sl38 integrated chip was chosen 
to keep the design simple and compact. 
It had to function as a bank select and 
column address select driver. 

An important problem resulted from 
the fact that the 74SI38 drives several 
complex signals to a total of 64 different 
4164 RAM chips over a large part of the 
board. We had to check the rise and fall 
time and the noise level to each input of 
the 64 4164s. The magnitude of the noise 
problem became clear with the use of 
diagnostic software to detect the lost 
information. 

Another example of FastScreen's color 
graphics capabilities. 

One approach to solving the problem -
was to minimize the trace runs to each of 
the RAM chips. We had to be especially 
careful of the long runs, avoiding routing > 
them near other signals that generated 
noise, such as the memory read/write ' 
lines. These rraces needed more foil to 
lower overall impedance as seen by the 
driving chip. The lower impedance, in 
turn , lowers induced noise to the driven 
chip. • 

High quality Rogers flat-type capaci­
tors are inserted beneath the 4164 RAM ..., 
chips. Since they are flat, they help 
reduce noise on the power supply bus 
near each RAM chip. With the capacitors 
mounted so close to the 4164, noise pick­
up is reduced to almost zero. 

One goal was to avoid going to a four- 1'. 

layer board, which would triple board 
costs. An engineering time and cost in­
vestment was made up front to save costs 
in the long run . The results of extensive 
testing, showed that this up-front design 
strategy avoided the need for a four-layer 
board. 

The Driver Problem 
The remaining problem was writing the 
software driver that enabled the RAM 
disk to talk with screen RAM at a fast 
rate. To produce screen updates in less 
than a second, the data transmission rate 
had to be improved. Information needed ' 
to be exchanged at 40 Kbytes per second 
rather than 9,600 baud that most control 
applications were using. 

Since the 8080A, unlike the Z80, does 
not have block move and other micro­
coded instructions, in-line coding tech-

<'I. 
niques with multiple fetches and writes 
were necessary to prevent loop delays 
from slowing the driver considerably. 
Using in-line coding, 40 Kbytes per se­
cond can be transferred from the termi­
nal screen to the RAM disk . To achieve 
such a fast update speed, an extremely ,., 
critical look at the driver's control pro­
gram was needed to minimize the amount 
of code executed for any given operation. 

An 8080 emulator showed the section 
of the code on which the processor was 
spending most of its time. Time was allo­
cated on that basis, economizing the code ~ 
and maximizing information throughput . 
The software driver for the 8080A RAM 
disk is called Fast Ware (Figure 1). 

A special program was written for a 
host to test the driver as to whether those 
design changes produced the desired ef- , 
fects. Eight different versions of the 
driver were developed before the amount 
of code began to increase. This was the 
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point at which the incremental cost of 
improving the code exceeded the benefit 
from improving it. 

RAM Disk Advantage 
This RAM disk is a fully electronic disk 
drive emulator, designed for use in an 
Intecolor 8000 series terminal or desktop 
computer. It provides storage for 512 
Kbytes of data , a capacity roughly equi­
valent to that of a conventional 811 floppy 
disk recorded on one side with double 
density techniques. Since it does not use 
mechanical equipment, it responds much 
faster to access requests than does a 
conventional disk drive. 

As one board inside the terminal , this 
device provides speed and convenience. 
The RAM disk is designed for use in con­
junction with conventional disk drives 
rather than as a replacement for them . It 
uses dynamic read/write memory that 
holds data only as Jong as it is provided 
with power. Consequently, as a storage 
device, it does not provide the perma­
nance of a floppy disk and requires that 
information to be saved is backed up on 
either flexible or hard disk . This is not a 
problem for most process control users 

since they usually have their computers 
and terminals on uninterruptable power 
systems. 

Such backups need to be used only at 
the beginning and ending of an operating 
session. While a program is running, data 
can be transferred quickly between the 
RAM disk and system memory as needed. 

Tests conducted at Intecolor show that 
data transfers from the RAM disk to 
memory are about three times faster than 
transfers from a double density, 811 flop­
py disk drive (Figure 2). In a benchmark 
test, a floppy disk and a RAM disk were 
formatted and then loaded with a data file 
containing 50 Kbytes. This file was then 
moved first from the floppy disk to RAM 
and then from the RAM disk to RAM . In 
the first case, the transfer took about 8.8 
seconds. Using the RAM disk, the trans­
fer took 2.8 seconds. 

Clearly, more time is required to write 
data to a disk than is required to read data 
from it. In the case of the RAM disk , 
reading and writing are accomplished 
in about the same time. In other words , 
the RAM disk advantage over disk drives 
is obvious in transfers from memory to 
storage. 

BE/ Motion Systems Company introduces an economical optical encoder that never needs 
alignment. Installation is quick and effortless. 

Designing on Demand 
The single board addition to a color ter­
minal line, dubbed FastScreen , has in­
creased the performance of the 8001 ' 
series considerably. All of the people 
already using the 8001G terminals can put ~ 
up even complex new screens in Jess than 
a second with the addition of this RAM 
disk board. 

Changing the size and form factor of 
the board , microprocessor and software 
drivers to optimize existing RAM disk ,,.. 
technology for a specific line of terminals 
was a challenge. But the engineering time 
and effort in development has benefitted 
both the users of the installed terminals 
and the company. With minimal added 
cost, users get the speed they need, so the 
company can compete with newer color 1'. 

terminals through installed products. 0 
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MARKET TRENDS 

New Members Join Superminicomputer Families 

A range of new supermm1computers 
were introduced this spring to fill out the 
product lines of Digital Equipment Corp. 
(Maynard, MA) , Gould SEL, Harris 
(both of Ft . Lauderdale, FL) and Wang 
(Lowell, MA) near the time AT&T (New 
York, NY) announced their first comput­
ers. Harris' 60 adds to the low end of their 
line, while the DEC VAX-11/785, Gould 
Concept 32/'f? and Wang VS 300 are the 
most powerful of their respective super­
mini fumilies. AT&T introduced two 3B5s 
for lower and three 3B20s for higher end 
systems. One of the main features of all of 
the new systems is their compatibility 
with a family of minicomputers. 

Communications, cache memory and 
a combination of LSI and VLSI with 
bipolar-type logic are some issues men­
tioned by several of the announcements, 
including price/performance ratios. 

At the lower price range, Harris' 60 
(Figure 1) is aimed at up to 32-user dis­
tributed or networked computing and 
entry-level users. A single precision Whet­
stone speed of0.85 MIPS is achieved by a 
two-card CPU operating under VOS with 
a 6 Mbyte main memory card and a com­
munications controller. The unit contains 
an 80 Mbyte Winchester and 23 Mbyte 
1A" tape drive ; memory uses 256K RAM 
chips to fit memory plus error detection/ 
correction and diagnostics on one board. 
The basic compact system costs $69,500. 
Options include cache memory and Inte­
grated Scientific Arithmetic Unit (ISAU) 
boards. The latter is a hardware floating 
point processor using VLSI and gate ar­
rays to keep it to a single board . Commu­
nications include RJE and 3270 emula­
tion and X .25 networking for CPU-to­
CPU links. 

Communications in the form of a net­
work and RJE are important for AT&T's 
computers, as well . Speed and capability 
similar to the Harris 60 are provided by 
the AT&T 3B5/100 and 200, designed for 
up to 60 users. These use the WE 32000 
chip as CPU, for speeds of0.63 MIPS for 
the 100 and 0.8 MIPS for the 200. An 8 
Kbyte cache is standard, in addition to the 
8 Mbyte main memory. Peripheral stor­
age is in larger increments than the Har­
ris system, with 160 Mbytes unformatted 
per fixed drive and 48 Mbytes per remov­
able, as well as streaming tape backup. 
Though the footprint of these is larger 
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Figure 1: The Harris (IJ superminicomputer suppons multiple C4E graphic display systems and 
other design peripheral equipment. 

than the VLSI-intensive Harris 60 and 
the peripherals are not internal, the sys­
tem provides modularity, and the disk 
units can be stacked on the main cabinet. 
Typical list for the 100 is $57,000 and the 
200 runs about $73,000. All AT&T com­
puters run UNIX, of course, and though 
the family is new, UNIX's popularity 
makes it likely that a strong body of soft­
ware will be available for these machines. 

Harris and AT&T have compared these 
systems to DEC's VAX-111750. Mean­
while, DEC was introducing a new VAX 
for the high end of their line, the 11/785. 
The new system shortens 11/780 cycle 
time by one-third, to 133 nsecs, and uses 
Schottky logic for higher-speed swit­
ching. Other enhancements over the 780 
include 48 rather than 16 Kbytes of con­
sole memory, four times the cache space 
- 32 Kbytes - and RAM instead of 
ROM-based microcode. DEC touts the 
785 performance as 50 to 70 % better than 
the 780, and a field upgrade package is 
available for the myriad 11/780 users. The 
basic 785 includes 2 Mbytes memory and 
the CPU under VMS for $195,000; with 

options like the FP785 floating point 
accelerator in the same timing and tech­
nology as the CPU for $14,000, storage 
and communications options, a system 
can range to $399,000. Like software and ~ 
peripherals, communications are com­
mon to the VAX family, including 
DECnet, Ethernet and gateway packages. 
DEC's ULTRIX-32 version of UNIX will 
also run on the 785. 

An even faster cycle time than DEC's .. 
- 120 nsecs - is used in Wang's VS300, 
which has 32 Kbytes of cache, like the 
785. A pipelined processor, intelligent 
I/O and communications controllers and 
memory management allow Wang to 
claim speeds three times that of their VS 
100. Dedicated microprocessors in the • 
1/0 systems free the CPU from processes 
like disk and telecommunications links. 
The basic VS 300 cost of $170,000 in­
cludes 4 Mbytes main memory, console 
workstation, serial I/O controller and as­
sembler, and enhanced VS O.S. software, 
and will be available early next year. 
Wang's machines are known for data pro­
cessing, office automation and interactive 
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For stepper and commercial brushless de 
motors, call Jim Chandler at Murphy, NC 
(704) 837-5115 

Let the Clifton 
team develop a 
special motor 

for you. 
We'll build better performance 

into your product. 
Clifton Precision designs and custom builds fractional horsepower motors 
-in fact, we produce the widest selection of stepper, brushless, torque, 
permanent magnet, and miniature motors in the industry. Motors that im­
prove the performance of computer peripherals, robotic systems, machine 
tools, scientific instruments, and more. 

Our motors are specially designed to meet your particular needs. We can 
provide matched motor-transducer units with feedback systems such as 
encoders, synchros, resolvers, and tachometers. And we also provide mo­
tors that are 100% tested for "Zero-Defect" and "Ship-to-Stock" programs. 

We can build special small orders for your prototypes and we offer very 
economical large production runs. 

For your next motor, give us a call. While everything we make is special 
in one way or another, at Clifton, the special is routine. 

To discuss your motor application, 
call our motor experts. We respond. 

For permanent magnet motors, torque motors, 
synchros, resolvers, and other rotating com­
ponents, call Buck Wrenn at Clifton Heights, PA 
(215)622-1000 

[8 CLIFTON PRECISION® 
Litton 
Marple at Broadway , Clifton Heights, PA 19018 

Stepper Motors 
From size 8 to 23; step angles 
including: .9°, 1.8°, 1.875°, 3.6°, 15°, 30°, 
45° and 90°. Clifton's extensive 
selection offers high torque (to 170 oz­
in) and accuracy to 3' . Can be 
provided as matched motor-encoder 
sets. 

Write 88 

Permanent Magnet Motors 
Frame sizes from %" to 4". From ce­
ramic-magnet, alnico-magnet, to rare­
earth magnet designs, Clifton PM 
motors drive equipment ranging from 
computer peripherals, machine tools 
and robotics, to high performance 
missiles. 

Write 89 
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Brushless DC Motors 
Available as housed units or rotor/ 
stator sets. Clifton has one of the best 
track records for providing innovative, 
reliable designs that save production 
costs, save space, and provide the 
performance that critical computer 
peripheral , military, and industrial ap­
plications demand. 
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MARKET TRENDS 

transactions. This system supports up to 
192 workstations and printers, with en­
hancements for more planned. To serve 
engineering and scientific markets, an 
optional hardware floating point acceler­
ator increases performance. 

AT&T's 3B20 line includes up to 12 
Mbytes main memory with an 8 Kbytes 
cache, DMA and distributed 1/0 intelli­
gence. Storage is dual ported removable 
300 Mbyte and fixed 675 Mbyte drives. 
An interesting feature of all of the AT&T 
computers is that they require no air con­
ditioning or raised floors, a special ad­
vantage for entry-level minicomputer 
users. Other AT&T strong points are di­
agnostics, error recovery and other re­
liability insurance devices, as well as the 
popular UNIX O.S. The basic model 
3B20S costs $230,000, and the 20A up­
graded system costs $330,000 to incor­
porate parallel CPU and memory. A 
special dual-CPU version of UNIX op­
timizes the performance of the 3B20A, 
providing nearly a doubling of20S per­
formance. The third 3B20 system is a 

totally redundant fault-tolerant computer, 
in which modules are duplicated . 

The fastest of these new computers is 
Gould's Concept 32/97, ranging from 4.67 
MIPS to cover 10 MIPS with maximum 
options. They 97 line includes the features 
of other Concept models plus 16 Mbyte 
task addressing. The basic model 32/ 
9705 includes a single CPU, 4 Mbytes 
main memory and 32 Kbytes cache for 
$245,000. Field-installable enhancement 
modules include a multiply accelerator 
and an Internal Processing Unit (IPU) 
additional processor, which, when com­
bined, give a reported 10.08 MIPS Whet­
stone benchmark. Another module op­
tion is Shadow Memory; one to three of 
these 128 Kbyte units can be added for 
applications that cannot afford cache 
misses, but need to run at the cache rate. 
The 97 uses 10 K ECL logic and hardware 
memory management for full 16 Mbyte 
addressing by any of multiple tasks. The 
system runs under Gould's MPX-32 real­
time O.S., and they also offer a UNIX­
compatible UTX/32 program. 

DEC released suggestions of criteria for 
choosing a supermini in addition to price/ 
performance at the same time as their an- 1 

nouncement of the 11/785. The four other ... 
points the giant of the minicomputer 
world brought out are: software, network­
ing/communications, breadth of product 
offering and service and support. The par­
ticular memory configurations, software , 
environments and family compatibilities 
of these new machines may suit each sys- ,.. 
tern to various needs. Though all have dif­
ferent specs and different ways of imple­
menting the logic and speed, these other 
points are well represented by established 
companies. These new products continue 
to expand the range of minicomputers from ,., 
reliable vendors for the multi-user, com­
plex application markets that microcom­
puters cannot serve adequate! y. - Ping ry 

DEC 
Harris 
GouldSEL 
AT&T 
Wang 
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Partnership Produces OEM Optical Storage Products 

Since 1982, Control Data Corp. (Minne­
apolis, MN) and N.V. Philips (Eindhoven, 
Netherlands) have been collaborating in 
joint ventures to develop optical storage 
media and drives. The prototypes of me­
dia from Optical Media Laboratory in 
Eindhoven and Optical Peripherals Lab­
oratory in Colorado Springs, CO are now 
in field test, and the two parent giants 
have recently signed an agreement 
launching a new joint venture to manu­
facture and market optical data storage 
products. 

The ·new company, Optical Storage 
International, will continue to use the 
two labs for R&D under the new name, 
but the headquarters and manufacturing 
will be in Santa Clara, CA. Some media 
manufacturing will probably take place 
at a Philips plant in Blackburn, U.K. 
Amyl Ahola, currently VP of CDC's 
Magnetic Peripherals' Santa Clara Disk 
Division, has been named CEO for the 
new venture. 

Unlike the storage libraries announced 
by Storage Technology and Panasonic, the 
initial products will be single 1211 disks in 
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a cartridge drive about 5 1A 11 high , to fit in 
standard racks or relay cabinets. Another 
feature that will allow this drive to be in­
tegrated into systems is a Control Data 
Intelligent Standard Interface (ISi) to the 
computer, similar to a magnetic drive. 

Over one Gbyte of data can be stored 
on each side of the removable disks, with 
a laser diode used for writing and later 
reading. The laser diode read head uses 
technology similar to Philips' inventions 
used in Laservision and Compact Disc 
digital audio players. As with all current 
optical storage, the system is archival , or 
write-once read-only thereafter. But data 
stored optically with this system should 
have considerably greater than 10 years 
lifetime on the disk. 

Two tempered glass substrates with a 
thin separating air layer are bonded to 
make the recording disk itself. For pro­
tection and ease in handling, the disks are 
permanently encased in a cartridge that 
is inserted into the drive. Though only 
one side of the disk can be read at a time, 
the disk never leaves the cartridge. The 
entire drive, including power supply, 

error-correction circuitry and drive elec­
tronics are included in the 5 1A 11 high 
package. 

The capability to store Gbytes in com­
puter accessible format in a single slim ~ 

package is especially attractive for cen­
tral storage facilities. Fields like medi­
cine and geophysical exploration that 
generate screens of information so com­
plex as to exhaust traditional magnetic 
storage systems are a prime market for 
such optical drives. 

As was pointed out at the press an­
nouncement in New York and Eindhoven, 
a single 12" platter will hold as much as 
25 file drawers. The system is designed to 
replace paper, microfilm, magnetic tape 
reels and photographic files . As a pen_na-

1 
nent storage method , these early optical 
storage devices may not replace the re­
fined magnetic and semiconductor mem­
ory integral to systems, but ventures with 
the backing of such large firms hold 
promise for optical storage to become a 
vital new industry. -Pingry · 
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LSl-11 USERS: 
SIG fSDONE 

IT AGAIN! 
A 

LOW 
COST 

Q BUS SYSTEM 
ENCLOSURE 

NEED 51/4 " WINCHESTER DISK CAPACITY WITH 8" 
DEVICE BACKUP? The Sigma SA-H125 system en­
closure will provide the solution. The 51;4" enclosure 
includes a heavy duty switching power supply, a full 
8-row quad Q bus* backplane, mounting and power for 
a full sized 8" removable media device and a 51/4 " 
Winchester disk drive. The power supply supports all 

" standard 8" devices including tape transports from 
CDC, Kennedy, Archive, and Cipher OR the Iomega 
Alpha 10.5 OR standard and slimline 8" floppy drives. 

, 
SIGMA OFFERS a complete line of DEC* compatible 
products for the LSl-11 . 

Si,11••.-~ 
l,.h.J1r1••.-~li~J11• 
Sq~#e,.•~ 

FEATURES: 
* Full system capability in single 51/4 " chassis 

* Mounting and power for a full sized 8" backup device 
* Rackmount or tabletop 
* Operator switch and indicator panel 
* Full 8-row quad Q bus backplane 

* Forced air cooling 
* Power fail-detect and line time clock signals 
* FCC 110 connector panel 
* Rear door access to backplane 

CALL your nearest sales office for information on 
all products. 

3401 East La Palma, Anahe im, California 92806 
' Telex 298607 SGMA (714) 630-6553 

Orange CA (714) 633-0652 I 771-7320 I 639-5795 
San Jose CA (408) 985-911 2 •Arvada CO (303) 431 -0551 

Orlando FL (305) 628-8896 •Boston MA (6 17) 938-1310 
Minneapolis MN (612) 881-50 15 •Albuquerque NM (505) 294-5423 

• OEM Quantities Beaverton OR (503) 644-0304 • Houston TX (713) 690-8011 
• DEC Compatibility Irvi ng TX (2 14) 254-7025 •Alexandria VA (703) 838-0098 
· Reg istered tradem ark of D191tal Equipmen t Corporation Bellevue WA (206) 454-4600 • Quebec Canada (5 14) 331-5980 
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APPLICATIONS NOTEBOOK 

CMOS Display Drivers Interface Serially To Microcomputers 

The pervasiveness of the microprocessor 
was due to the increased number of sys­
tem functions that could be performed in 
a cost effective manner with a given num­
ber of silicon chips. This pervasiveness 
now continues as the ROM , EPROM , 
RAM and I/O functions are integrated 
onto the CPU chip. 

Cost effectiveness of the new applica­
tions for single chip microcomputers may 
be still measured by the number offunc­
tions performed by the number of chips 
but also by the number of pins required. 
Package size and number of pins is an im­
portant factor in product cost. 

Many applications require a digital dis­
play output to act as human interface 
communicating system data or status. 
Some applications requiring display out­
puts include: test instruments, industrial 
controls, automobile dash boards , set­
back thermostats , medial instruments , 
vending machines , and appliances. 

To increase system cost effectiveness , 
display multiplexing techniques were 
employed to reduce the number of out­
put pins required for multidigit displays. 
One approach outputs one line for each 
segment of the digit plus an enable for 
each digit. A second method uses an ex­
ternal decoder and outputs four lines of 
multiplexed BCD or HEXadecimal data 
plus n enable lines to enable 2m digits . 
Either of these approaches requires con­
siderable program space and execution 

Vee 

18 

Data-~Doo--~ 

Clock -~1""'3Doo~ 

osc 

time to provide the display update at a 
multiplex rate fast enough to avoid flicker. 
This reduces the processor throughput 
performance. 

Newly introduced CMOS display de­
coder drivers use a serial bus type of in­
terface to greatly reduce the number of 
I/O pins. More importantly they unbur­
den the processor from the multiplex 
service task and also greatly reduce the 
number of program (ROM or EPROM) 
bytes required to support the display 
function . 

In this article the software described 
takes advantage of two powerful bit 
manipulation instructions available in the 
6805 single chip microcomputers (Bit 
Clear or Bit Set) , to implement the serial 
interface. Recently developed micro­
computers of the 6805 family include a 
peripheral serial port (SPI) to simplify 
data transfer between chips, and also in­
terchip connections, using its three wire 
interface. The task of the software in the 
case of SPI interface is reduced even fur­
ther, and is only limited to load a data reg­
ister, indicating that a transfer is required. 

The MC14499 
The CMOS MC14499 multiplexed dis­
play driver is one of the devices aimed at 
making the interface between the MCU 
and LED display easier. Each MC14499 
can control up to 4 digits of 7 segment 
LED display plus a decimal point. This 

Segment Outputs 
14 dp 

9 

d 

b 

Figure 1: Block diagram of MC14499 Display Drive1: 
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requires only three lines from the micro­
computer (MCU): Enable (EN); Data 
(D) ; and , Clock (C) inputs. 

The multiplexing of the digits is per­
formed internally while the scanner fre­
quency is determined by an on-chip oscil­
lator. The oscillator frequency is deter­
mined by a single external capacitor 
(Cose). An external oscillator signal may 
also be used within the recommended 
range of 200 to 800 Hz to avoid flicker 
and digit overlap. Also included are a 
BCD to 7 segment decoder and output 
drivers to the led display. A divide-by- I 

four counter provides for nonoverlapping 
scanner waveforms corresponding to the 
four digits. The digit output buffers are 
short circuit protected CMOS devices . 

Circuit Operation 
The MC14499 accepts a 20-bit serial data 
input, 16-bit for the four digits (BCD for­
mat), plus 4-bit for the decimal point 
selection. The input sequence is the deci­
mal point code (4-bit) followed by the 
four digits with the most significant digit 
first. 

A typical application of the MC14499 
is shown in Figure 2. The device is con­
nected to 3 I/O lines of Port A on a 6805 
microcomputer. In order to enter data, the 
Enable input (EN) must be low. The sam­
ple and shift of the data are accomplished 
on the successive clock edges (negative 
or trailing edge). Data is loaded from the 

Segment Decoder Output 

0000 n 1000 .-. u 0 
0001 1001 ·~ 
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• 
• A Single Source for All Your Cage, Enclosure and Card Needs . 

UL Recognized Card Cages 
We have more models than all our competi­
tors combined. Our Multi-Cage® line is con­
structed of durable anodized aluminum with 
a single mother board backplane, and is avail­
able in these 14 slot sizes: 3, 4, 5, 6, 7, 8, 9, 

FCC Class A Enclosures 

12, 14, 15, 16, 20, 24 and 26. All models 
are available with either 0.6" or 0. 75" card 
centers, and even wire-wrap cards are no 
problem. Multi-Cage® is electrically and 
dimensionally interchangeable with Intel's 
iSBC-80 cages. 

Memory & 
Prototyping Cards 
Electronic Solutions has 
nonvolatile Multibus 
memory with battery 
backup in sizes 
and prices just right 
for your system. Call 
us for speci­
fications on 
our CMOS 
RAM, Static 
RAM, 
EEPROM, 
ROM/ PROM/ 
EPROM, or 
1/0 Boards, to 
match your 
firmware per­
fectly. 

Choose from three different 
styles-Dan all-new 7 slot 
enclosure with room for two 
half-height 5114'' drives D a 
modular design 10 slot suit­
able for tabletop or rack moun­
ting D and a 12 or 15 slot 
rack mount. All have integral 
power supplies, easy card ac­
cess, and meet FCC Part 15 
EMI/ RFI requirements. 

Easy front card access on 7 
and 10 slot models, top 
access on 12 and 15 slot 
models. 

Our high quality systems 
development boards include 
standard prototyping models, 
slave interface boards with 
bus logic already built in, a 
master interface for use with 
8086 / 8088 Processors, and 
universal Multibus Extender 
Cards . 

THREE YEAR 
WARRANTY 

Multibus and tSBC-80 are trademarks of Intel Corp. 
Multt-Cage 1s a trademark of Electro111c Solut ions 

CALL OUR 
TOLL FREE 

800 NUMBERS 

Electronic 
Solutions 

9255 Chesapeake Drive, San Diego, CA 92123 
(619) 292-0242/ (800) 854-7086. In Calif. (800) 772-7086 
Telex II (TWX): 910-335-1169 

Write 73 on Reader Inquiry Card 



APPLICATIONS NOTEBOOK 

6805 MCU 

Vee GND 

Digit Outputs 
4 3 2 1 

Cose = 0.01 µF 
AL= 33-100!1 

Figure 2: A typical application of the MCJ4499. 

shift register into parallel latched when 
EN goes high (EN+ 1). While the shift 
register is being loaded the previous data 
is held in the latches and presented to the 
decoder circuitry. 

If the decimal point is used the system 
requires 20 clock pulses to load data , 
otherwise only 16 are required . Because 
the segment and decimal point drivers are 
internal, only current limiting resistors 
are required . The values can be chosen 
based upon segment current Ciseg), spe­
cified by the display manufacturer. 

External transistors or digit drivers , 
such as the MC1413, are required to han­
dle the digit current . Pull-up resistors are 

LED Display 

nnon 
uuuu 

4 

Digit 

7 

Segm 
Decimal 

Point 

MC14499 

Figure 3: Cascading MCl4499. 
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7-Segment LED Display 

Common 
Cathode 
Display 

connected to the 3 I/O lines of the Port A 
in the order to achieve proper logic levels 
between the M6805 MCU and the CMOS 
MC14499. 

It is a short simple program to output 
four digits since the M6805 MCU is not 
required to continuously refresh the dis­
play. The program is only required to up­
date the MC14499 shift register once new 
data is generated by the main program . 

A program listing will output digit in­
formation, in BCD form, one bit at a 
time, to the data input, clocking the clock 
input after the value has been inputted. 
The Enable (EN) input , allows the de­
signer to disable the MC14499 in some 

Data 

Clock 

LED Display 

nnnn 
j'j 0 0 0 

4 
7 

Digit Segm 
To Next 
Driver 

MC14499 
Enable 

cases, and use the Data and Clock lines 
for other purposes. It is possible to have 
several MC14499 chips connected to­
gether where a multiple display system _. 
is required and control each display in­
dependently, using Enable as a chip se­
lect line. The program shown reads the 
packed BCD data stored in two bytes of 
RAM , and then outputs the data in serial 
form . A similar programming scheme 
can be used with the MC6805 MCU or '" 
the MC68HCll . 

Cascading the MC14499 
In some cases a display system with more 
than four digits may be required. The 
MC14499 has the capability of being cas­
caded to form a multi-digit display as 
shown in Figure 3. The decimal point 
output is connected to the data input of the 
next MC14499 to achieve the cascade 
scheme. 

If a binary llll pattern is loaded into the 
decimal point latch, the output of the shift 
register is switched to the decimal point 
driver. Therefore, to cascade n four digit 
display drivers, a setup is used which will 
load the llll cascading pattern first : 

A. EN =0 (enable display.) 
B. Load 20-bit , the first four bits being 
1, using 20 clock pulses. 
C. EN =l, to load the latch . 
D. Repeat steps a thru C (n-1) times. 
E . (n*20) bits can be loaded into m cir­

cuits, with llll as a decimal pattern 
to continue cascading. 

Driving LCD Displays 
For low power applications the combina­
tion of a CMOS driver and a CMOS mi­
crocomputer such as the MC146805, will 
be the proper choice to control a LCD 
display. The MC144117 is fully compat­
ible with MC14499 driver. This allows a 
designer to use an identical interface 
technique without changing a single line 
of code in the program. 

The MC144117 will drive the LCD dis­
play in a duplex scheme providing the AC 
signals to the two backplanes and also the 
associated waveforms to the segments. 

Decoder drivers in CMOS technology 
provide a simple interface to microcom­
puters and multiple digit displays. The 
serial interface scheme allows effective 
utilization of the MCU I/O lines. 

Daniel Artusi, Motorola Semiconductor 
Products Sector, Phoenix, AZ 
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Engineers 

CAREERS 
THAT COVER 
THE RANGE OF 
CRUISE MISSILE 
SYSTEMS. 
General Dynamics Data Systems Division Western Center offers software engineers the 
opportunity to join the most advanced Cruise Missile Systems software projects in the industry 
today. 
We are currently extending our career offers to engineers with Avionics Software experience. 
Now you will have the chance to work on the full range of avionics and support software for new 
U.S.A.F. and Navy missile and guidance programs. 
These highly sophisticated projects include the following software design and development 
assignments: 

EMBEDDED AVIONICS SOFTWARE - realtime, multitasking: guidance, navigation and 
digital autopilot applications. High-order language structured experience with Jovial and design 
language methodology experience required; MIL-STDs a plus. 
SIMULATION SOFTWARE - realtime simulation of avionics systems. Realtime, 
FORTRAN experience required; experience with MIL-STDs and Harris computer hosted 
simulation software preferred. 
SUPPORT SOFTWARE - software tools providing a development environment for 
embedded avionics software, including: compilers, instruction level simulators, symbolic 
debuggers, design and code analysis tools and data base management systems. VAX/MYS and 
IMB/MVS experience preferred. 
We are looking for engineers with a Bachelor's degree and 2 or more years' experience in avionics 
and support software design and development. Positions are available at all levels, from entry to 
Senior Technical staff members. 
Join one of the most skilled software teams in the industry, working in modern dedicated, 
interactive software development facilities. You will be able to employ your talents and abilities 
to the fullest extent. This is your chance to become a member of an expanding organization with 
many opportunities for advancement. 
In addition to the many possibilities to improve your technical ability, we also offer excellent 
salaries, advanced educational opportunities for computer software professionals, and a 
complete benefits package which includes medical, dental, prescription drugs, stock savings and 
investment plan, life insurance and outstanding recreational/fitness facilitie5. 
If you qualify and are looking for a challenge, please send your resume with salary history, in 
confidence to: Director - Western Center, GENERAL DYNAMICS 
DATA SYSTEMS DIVISION, P.O. Box 85808, MZ 44-5150-242, San Diego, CA 92138. 

GENERAL OVNAMICS 

Data Systems Division 

An Equal Opportunity Employer/ U.S. Citizenship Required. 



NEW PRODUCTS 

ENGINEERING WORKSTATION 

With Logic Simulator 

The Expert workstation from Versa­
tec displays multiple windows on 
a 1024 x 808 pixel CRT. Each 

FAULT - TOLERANT COMPUTERS 

Based on Multiprocessor CPUs 

The XA 400 and XA 600 are software compatible 
with the Stratus/32 continuous processing system. 
The XA 400 CPU employs four logical , independent 
Motorola 68010 processors, each capable of running 
a different program. The XA 600 uses six logical , 
independent 68010s, each accelerated by dedicated 
cache memory and a hardware arithmetic proces­
sor. The arithmetic processor provides commercial 
and decimal arithmetic in addition to IEEE double 
precision floating point. Price is $185,000 (XA 400) 
and $270,000 (XA 600). Stratus, Natick, MA 

MULTI-USER SYSTEM 

Supports Seven Users 

• 
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The Mark zr is a multi-user minicomputer system 
which employs bit-slice technology, with a high­
speed microsequencer, to effect a 600 nsec instruc-

'144 

window represents a separate user task 
or application . The interactive hierarchi­
cal logic simulator enables the user to 
move between logic simulation and logic 
editing. The simulator uses an event­
driven selective trace algorithm and nine 
logic states. The simulator supports hier­
archical logic organization through the 
use of macros. A logic model is con­
ceived as a tree of macros, and each 
macro contains input and output nodes 
for connection to the next higher level as 
well as internal nodes. The simulator can 
evaluate 1000 elements per second and 
the engineer may choose the signals to be 
displayed, the granularity of the time 
axis , and options for debugging the de­
sign. Subwindows provide access to 
commands and parameters. Versatec, 
Santa Clara , CA Write 131 

tion time, and a 200 nsec RAM access time. The 
Mark zr supports seven users. Price is $10,000. 
Point 4 Data Corp., Irvine, CA Write 130 

MICROCOMPUTER SYSTEM 

Q-Bus Compatible 

The SMS 1000 Model 40 is a Q-bus compatible, 
Winchester-based microcomputer system that runs 
all system and application software developed for 
LSI-11/23 or LSI-11/73 CPUs. The system incorpor­
ates a foundation module which integrates the mass 
storage device controller, two serial communication 
ports, backplane circuitry, and the support monitor 
subsystem on one board. The system is available 
with 2.5 Mbytes of main memory and two serial 
communication ports are standard. Price starts at 
$5,800. Scientific Micro Systems, Mt. View, 
CA Write 134 

LOGIC DESIGN SIMULATOR 

Mainframe-Based 

The GenRad HIL0-2 High Speed Universal Logic 
Design Simulator is designed for the CAE 2000 on 
Apollo based computer-aided-engineering worksta­
tion. The device has applications in IC and PC board 
design, design verification, structural and functional 
modeling, detailed timing analysis, fast fault simu­
lation, and test validation. Price is $15,000-$20,000. 
CAE Systems, Sunnyvale, CA Write 143 

DISPLAY TERMINAL 

DEC Compatible 

The ADM 220 is a video display terminal which is 
ANSI X3.64 standard and compatible with DEC 
VT220, VTlOO and the VT52 terminals . The termi­
nal has a 80 or 132 column x 24 line display, split 
screen, and editing capabilities. Options include a 
14" display and multiple-page memory. Lear 
Siegler, Anaheim , CA Write 132 

CAE SOFTWARE 

For VAX Systems 

CAE Worksystem is software which runs under 
either the VAX/VMS or Berkeley UNIX 4.2 operat­
ing systems. The software provides a multiuser dis­
tributed database, allowing a design project to be 
partitioned into multiple segments. It is a user in­
terface with hierarchical command menus, pop-up 
menus and multiple overlapping viewpoints. The 
software includes a schematic capture package, a set 
of database extraction tools and the ability to be in­
terfaced with a variety of VAX machines. Price is 
$45,000. CAE Systems, Sunnyvale, CA 

IMAGING WORKSTATION 

512 x 480 Resolution 

Write 137 

The 32-bit DELTApro imaging workstation has a 
display resolution of 512 x 480 pixels. The 
DELTApro combines a color raster display, a 5 
Megaflop array processor and a 32-bit minicom­
puter with a shared 8 Mbyte memory as well as 
MEDICL, an imaging language. Applications in­
clude medical imaging, planetary geology, commer­
cial printing, and earth satellite resources . CDA, 
Waltham , MA Write 144 
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The Terrific Two's are here. 
Fairchild announces Two-Micron CMOS 

Gate Arrays. Available now. Today. Ready when 
you are. Gate-array complexities from 500 to 
6,000 gates. And well worth the wait. 

Minimum clock speeds of up to 40MHz. 
Internal gate propagation delays typically l.5ns. 
Carefully designed cell structures for higher 
silicon utilization. With a newer, more versatile 
I/O structure. 

There's more. Each of our arrays is fabricated 
on an advanced, oxide-isolated, fully implanted 
CMOS process. And each is personalized using 

GATE 
AllAY 

From Milpitas, CA. 

FAIRCHILD 

A Schlumberger Company 

dual-layer metal technology. Plus, every gate 
array comes with FAIRCAD~ our unique, fully 
integrated, interactive design system that lets 
you perform schematic capture, place, route and 
simulate cell logic functions while the computer 
performs the more laborious tasks. What's more, 
no software programming skills are needed. 

Fairchild Two's. The CMOS gate arrays 
you've been asking for. 

For further information on any of our 
advanced CMOS gate arrays, contact Fairchild 
Gate Array Division, 1801 McCarthy Blvd., 
Milpitas, CA 95035, (408) 942-2672. 

FAIRCAD is a trademark of Fairchild Camera and Instrument Coqioration. Fairchild Camera and Instrument Corporation. 

Write 92 on Reader lnauirv Card 



NEW PRODUCTS 

SUPER-MINICOMPUTER 

Supports 32 Users 

- •! -
b 3 
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The HARRIS 60 is a 1 MIPS super-minicomputer 
which handles multi-user applications. Supporting 
32 interactive users, the HARRIS 60 can perform 
decision support , CAD and software development 
applications at the same time. The Harris 60 has 
both a cache memory and floating point processor 
option . The basic system includes a two-board CPU, 
communications control !er, 80 Mbyte 8" Winches­
ter drive, 23 Mbtye 1/4'' cartridge tape drive, oper­
ator communications terminal and the VOS oper­
ating system. Price starts at $69,500. Harris, Ft. 
Lauderdale, FL Write 136 

FILE SERVER 

Uses Ethernet Or Proprietary LAN 

The 9740 disk:less computational node and 9760 
unison server are additions to the Cadmus 9000 line 
of distributed system models. Configured as either 
file servers or diskless nodes , the systems are de­
signed for use with Ethernet or Cadmus' proprietary 
fiber-optic LAN. The 9740 includes an MC68010 

146 

CPU, 1 Mbyte dual port RAM , and an Ethernet 
controller and transceiver units. The CADMUS 
9760 is built around the same basic configuration. 
Price is $8,900 (9740) and $45,900 (9760). Cad­
mus, Lowell, MA Write 129 

RACKMOUNT TERMINALS 

For Process Control 

The 6210 series of rackmount terminals includes one 
color alphanumerics terminal , and two color termi­
nals which combine alphanumerics and graphics. 
The R6210/0l , features VTIOO terminal emulation 
and meets ANSI 3.64 Standards. The R6210/21 has 
R6210/01 terminal features, and adds an overlay with 
four planes of bit-mapped graphics at 640 x 480 
resolution. The R6210/ll , has the same attributes as 
the R6210/21 in graphics mode. An optional display 
mode combines three planes of graphics overlayed 
with either one plane of alphanumerics or blink. 
Prices for the systems are: R6210/0l, $3,495 ; 
R6210/ll , $3,995 ; R6210/21 , $4,995. Ramtek, 
Santa Clara, CA Write 128 

MANUFACTURING PACKAGE 

Includes Variance Calculation 

Forman is an application software product for manu­
facturing, which includes real-time planning, inte­
gration of material and capacity plans and simula­
tion capabilities. The system can plan and report a 
manufacturer's subcontract operations as a part of 
the production process. Other features include ex­
panded variance calculation, shop floor control 
reporting and customer order interface to the master 
schedule. Forman operates on the IBM 43XX or 
30XX series hardware or on any System/370 com­
patible computer. Formation, Mt. Laurel , NJ 

Write 138 

CAD/CAE/CAM SOFTWARE 

For 32-Bit Processors 

Unigraphics II is an interactive graphics software 
package designed for 32-bit processors. The soft­
ware has an associative data base that links informa­
tion and automates the dimensioning of drawings 
and machine product geometries. Unigraphics II has 
Fortran-based post-processors, file management 
capabilities, drafting protocols and multisurface 
machining. McDonnell Douglas, St. Louis, MO 

Write 142 

BRIEFCASE-SIZED COMPUTER 

With Multiple Windows 

The Consultant is a briefcase-sized computer 
designed for use as a portable or desktop unit. It has 
a multi-windowing capability and an integrated soft-

ware package. The computer has an 8 x 40 bit­
mapped LCD display, and 32K of non-volatile 
RAM , expandable to 64K. ROM memory is 64K . 
Mass data storage is provided by a recorder, which 
is supported by a 1DS. Each tape can store 128 
Kbytes of data . Price is $995. Sord Computer, ~ 

New York, NY Write 140 

TURNKEY SYSTEM 

With Laser Printer 

The OPS-2000 is a bundled turnkey system which 
includes a 32-bit Motorola 68010 microprocessor­
based workstation, a laser printer, graphics control­
ler, and integrated software. The workstation has two 
Mbytes of main memory, a bit-mapped screen with 
900 x 1152 resolution and a mouse. Minimum disk 
storage consists of a 42 Mbyte Winchester disk drive 
and a 20 Mbyte streaming cartridge tape drive. 
lnterleaf, Cambridge, MA Write 133 

TEST SYSTEM 

For VLSI 

The mo Performance Test System tests and diag­
noses bus-structured digital VLSI printed circuit 
boards at their operating speeds in their native sys­
tem environment. The mo test system may be in­
terconnected to the unit under test in one of two con­
figurations; a bed-of-nails fixture or clipped directly. 
The mo includes memory emulation interface 
modules, and a 68000 microprocessor with 1.5 
Mbytes of memory. System software is a high-level 
test language executed on UNIX. Price is $105,000. 
GenRad, Concord, MA Write 126 
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THE GPC 1000. 

PRODUCTS CORPORATION 
7092 Industrial Loop 

Shreveport. LA 711 29 USA 
(318) 686-1600 Telex 750469 

''Tough Products For Industry'' 

For more information concerning Gamma Products, contact Sharon Russell, Marketing Communications. 
·reg TM-Digital Eq~nt Corporat.oo emtJates VT100 '"th AVO I COPYllGHT 1983 Gamma Prodtcts Corporat.oo 
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NEW PRODUCTS 

DIGITAL ANALYSIS SYSTEM 

For VLSI Verification And Test 

T 
he DAS 9100 Digital Analysis 
System from Tektronix is soft­
ware for VLSI verification and 

test. It creates a coupled relationship be­
tween the DAS 9100 and DEC's VAX 
host to implement chip test capability. 
The DAS 9100/VAX combination acts as 
a test and verification system that inter­
faces with other VAX-based engineering 
tools, such as logic simulators. Hard­
ware test functions are performed by 
modular instrument cards within the 
DAS mainframe, which in turn is inter­
faced to a VAX computer running under 
the UNIX operating system. Price is 
$1,000. Tektronix, Beaverton , OR. 

DISKETTE CERTIFIER 

For Floppy Diskettes 

Write 171 

The Model MDC-350 is a four-slot manual diskette 
certifier for sub-5 14" and 5 14 " floppy diskettes. The 
certifier detects media defects in high density floppy 
diskettes in the range of 10,000 bits/in for both 
sub-5 14 " and 5 14 " sizes. Missing Pulse Errors and 
Extra Pulse Errors can be detected in disks with dif­
ferent forrnats , number of sides, and recording den­
sities. The drives, available for user selection , in the 
Model MDC-350 are; a single-sided Sony 3.5" 
drive, a Tabor 3.25" drive, a half-height Drivetec 
5.25" drive, and an Amlyn 5.25" drive . Price is 
$40,000. Certel Inc., Fremont, CA Write 145 

148 

DISPLAY SYSTEM 

16-Character 

H TF c.r I [IF' 1.::E: -
The DP16B 16-character display system is an up­
graded electrical and mechanical replacement for 
the Burroughs SSD-1000-0041 and - 0061 self-scan 
display. The DP16B's nominal display brightness is 
200 ft Land power is 3 W. A jumper option selects 
data entry from left-to-right or right-to-left. The 
blue-green vacuum fluorescent 5 XI dot matrix char­
acters measure 0.35 H x 0.25 W " and are readable 
at distances of25 to 30 ft. Characters are loaded on 
an 8-bit parallel interface, whi le scan and refresh are 
handled by an on-board microprocessor with on­
chip memory. Price is $300. Atron , Toledo, OH 

UNINTERRUPTIBLE POWER 
SYSTEMS 
Portable Model 

Write 147 

This l.OkVA power system uses two separate DC 
power supplies to power the inverter and charge the 
battery. The 750 VA Mini-UPS is a portable, plug­
in unit which is designed to protect small electronics 
from all potential AC power line problems, includ­
ing blackouts. The Mini-UPS regulates output volt­
age to ± 3 percent of nominal , input frequency fluc­
tuations ofup to ± 1 60 Hz are regulated atthe out­
put to ± 0.5 percent Hz. Sola Electric, Elk Grove 
Village, IL Write 148 

MODEM 

14.4 KBPS 

The Codex 2360 is a 14.4 Kbps modem which uses 
the combined implementation of a custom VLSI sig­
nal processing chip set, Motorola 68000 micropro­
cessor and Trellis Coded Modulation scheme. The 

modem's control panel enables the operator to con­
figure , monitor and test the modem. Diagnostic tests 
include modem check, digital loopback , terminal 
loopback and self-test. The control panel monitors 
five CQMS line parameters, inc luding error prob­
ability readout. Codex, Mansfield , MA 

VIDEO CAPTURE SYSTEM 

For Graphics/Image Processing 

Write 156 

The PC-Eye Series 1000 is an IBM PC-compatible 
video capture system, designed for applications such 
as graphics/image processing. The interface board , 
occupies one IBM PC or XT expansion slot. Users 
can capture video images at 8 frames per second , 
which may be digitized with I or 2 bits of intens ity 
for the IBM graphics adapter or with 4 bits of in­
tensity for other compatible graphics adapter 
boards. The image is transferred at I Mbyte/sec. 
Successive frames may be captured and stored for 
post-processing. Price is $500. Chorus Data 
Systems, Hollis, NH Write 153 

HIGH SPEED PLOTTER 

Produces C- and D- Sized Drawings 

t 
The DMP-51 plotter produces C or D-size drawings 
at speeds of 22 in/sec with 4G acceleration and a 
resolution of .001 inches. The plotter has 26,000 
bytes of built-in intelligence and is compatible with 
existing DM/PL software programs. Both the 
DMP-51 and a mechanical /architectural version, the 
DMP-52 , with its 18" x 24" and 24'' x 36" paper 
size, are priced at $4,495. Houston Instrument, 
Austin , TX Write 150 
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1k FOR RELIABLE POWER 

NEW! 50-240W Multi-Output Switchers 
That Meet All Safety & Emissions Specs, 

And Are Price-Competitive with Linears. 

At last! A broad line of low power 
switchers that is priced competitive­
ly with linear power supplies. 

The new International-MITE 
Series offers you a broader selection 
of high performance, reliable power 
at low, low prices. 

Available in three basic config­
urations, the new IM Series is 
designed to meet or exceed the 
most stringent federal and inter­
national safety and emissions 
specifications. And every supply is 
made by LH Research, your best 
assurance of quality and reliability. 

• State-of-the-Art MOSFET Circuitry. 
• 130 Standard Models. 
• Three Basic Configurations: 

Enclosed - Base Mounted -
PC Card. 

• Four Basic Terminations: 

Barrier Strip - AMP/Molex -
Edge Card Compatible. 

• Regulated & Semi-Regulated 
Models 

• Designed to Meet UL, CSA, VOE 
and IEC Safety Specifications. 

• Designed to Meet VOE and FCC 
Emissions Specifications. 

• Automatic Shutdown and Restart 
on AC Power Surge* 

• Up to 8 Outputs Available. 
• 115V to 230V, User-Selectable. 
• Off-the-Shelf Delivery. 
· Avai lable 1984 

Ask for all the details on the new 
IM Series. It's a sure cure for your 
power problems. 

Call 714/730-0162 
Full Range of Modifications to 
Standards. High Volume Customs. 

Ill 
The Power Supplier. 

The World's Largest Manufacturer of Switching Regulated Power Supplies. 

LH Research, Inc , 14402 Franklin Ave., Tustin, CA 92680 · (714) 730-0162. 

Write 72 for Immediate Application. Write 29 for Literature Only. 

Jk FOR HEALTH 
INSTALLMENT FIVE 

By Lawrence Lee , MD 

Dr. LeesaleadingSouth­
ern California Internist, 
specializing in card io­
logy. He is a co-founder 
and board chairman of 
LH Research, Inc. This 
column is presented as 
a publ ic service for bet· 
ter understanding of 
topical medra problems 
and possible solutions. 

HERPES! 
SIMPLE PRECAUTIONS 
Our last four columns have generated a great deal 

of mail from concerned individuals . One of the most 
often asked questions comes from young couples 
concerned with the effects of this disease on their 
ability to have healthy children . 

They express a desire to start a family, but are 
fearful that a known (or possibly unknown) herpes in­
fection may harm their child . Should they go ahead 
with their plans? 

The answer is YES. You may have children so 
long as you take precautions. If either the father or 
the mother has had herpes, they should know that 
the infection cannot be transmitted to the child by 
blood - only by direct contact. If a parent suspects 
herpes, certain steps can be taken starting about two 
weeks before delivery. Diagnosis should be under­
taken ten to 14 days before birth , and specimens of 
the vaginal secretions taken two to three times dur­
ing this period . If positive, a Caesarian section 
should be performed to prevent the newborn from 
infection. If this precaution is not undertaken, and 
the newborn does come in contact with the infection 
during delivery, it could result in eventual disability 
or even death. The simple precautions covered 
above can help prevent this . 

In earlier columns, we discussed the fact that 
Herpes Simplex Type I (HSV-1) most commonly 
infects mucous membranes of the mouth, the skin 
around the lips and mouth, the eyes, and other skin 
areas above the waist ; while Simplex Type II (HSV-2) 
usually infects the genitalia, rectal area and other 
skin areas below the waist . These areas of infection 
by both types hold true in a majority of cases . 
However, we are seeing a minor amount of infec­
tions in which HSV-1 is found belowthewaist-pro­
bably attributed to the changing sexual habits of our 
present society . 

We've seen much concern expressed by in­
dividuals who have HSV-1 and are afraid of 
spreading it to other members of their family . The 
wisest approach is to avoid close contact (kissing , 
touching sores , etc.) while the infected person has 
skin or mucous membrane lesions. ACYCLOVIR 
has not beeen approved for treating HSV-1 at this 
time, although it is being used experimentally. It can 
be administered intravenously , topically or orally. 
While it appears more effective intravenously, more 
clinical trials will have to be performed until the best 
treatment is known, or if and when the FDA approves 
this drug for general use. 

In the meantime, my best advice is to take the sim­
ple precautions I have discussed, and practice good 
personal hygiene. Open discussion between parent 
and child may also be helpful in understanding and 
dealing with such diseases in contemporary society, 
and provide that ounce of prevention that could 
make the difference. 

The Power Supplier. 
This is the fifth in a series of columns by Dr. Lee on 

medical subjects of current interest, although perhaps not 
fully understood, by the public. If you have a question, 
please write Dr. Lee at LH Research, Tustin, CA 92680. 



NEW PRODUCTS 

DATA DISPLAY 

CAD/CAM Applications 

DOT MATRIX PRINTER 

120CPS 

The Model 1500977 15" raster-scan monochrome 
CRT data display. Available with composite video 
and TTL input, its applications include CAD/CAM, 
graphics, photo reproduction and display of alpha­
numeric data. Features include 1000 line horizon­
tal resolution, 30 MHz video bandwidth and hori­
zontal scanning frequency of 15.75 KHz. Audio­
tronics, North Hollywood, CA Write 146 

The Wide Carriage Imagewriter dot matrix printer 
is compatible with Apple II and Apple III personal 
computers. The Imagewriter prints in a 7 x 9 dot 
matrix at a rate of 120 cps. Featured are eight char­
acter fonts and variable resolution , pitch and line 
spacing. The printer uses friction-feed or adjusta­
ble-width pin-feed tractors. Price is $595. Apple, 
Cupertino, CA Write 163 

'150 

Now Get 
Total Mostek MDX 
Interchangeability 

And A Lot 
More ... 
For Less. 

You've used Mostek's boards. 
Now you have a better source 
for their CPU2A, SI02 and 
PIO. Boards with lower 
power, lower parts count, 

higher reliability and higher speed. 
The New Datricon boards off er 6 

MHz performance for the price of 4 MHz, 
or 4 MHz for the price of 2.5 MHz. Plus 
cost-saving features like 28-pin memory 
sockets that eliminate extra memory boards, 
and power-up reset circuits that work. Al­
ways. Glitch-free, even when power isn't. 

Evaluate Datricon's ACS-2A, Z80-
SI02 and Z80-PIO yourself. After all, you 
already have a second source. 

~l11trlc1111 
CORPORATION 

155 B Avenue • PO Box 488 
Lake Oswego, Oregon 97034 
TWX: 910 455 8184 

WEST: (503) 636-7671 • CENTRAL: (214) 991-7422 • EAST: (210) 747-2060 

Write 41 on Reader Inquiry Card 

ELECTROSTATIC PLOTTERS 

With Raster Data Translator 

The Versatec iUOO series electrostatic plotters, avail­
able in 36" and 44" media widths, plot at 400 points ; 
per inch. Using a raster data translator, they accept 
data at half resolution. Adjustable plot speed con­
trol permits operator or host computer to set speed 
from !Is ips to rated speed. Maximum accumulated 
error of a plot is ± 0.15 % , horizontal and vertical. 
Other features include rear-loading twin roll media 
supply spools, diagnostic keypad/display, darkness 
control/display, line enhancement, mirror imaging, 
and reverse imaging. Price is $47,200. Versatec, 
Santa Clara, CA Write 165 

POWER CONDITIONER 

Operates In Forward Transfer Mode 

The 800VA is a sine wave UPS operating in the for­
ward transfer mode. On loss of utility power, or if 
the A.C. line voltage drops too low, a transfer switch 
places the load on the inverter which is powered by 
internal batteries. On restoration ofutility power or 
when the A.C. line returns to proper levels, the load 
is retransferred back to the A.C. line. While oper­
ating on the A .C. line the load is protected from line 
noise or spikes by power conditioning circuitry. 
Price is $890. Nova Electric, Nutley, NJ 

Write 157 
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FIBER OPTIC LINK 

Duplex Asynchronous Operation 

The FI-DP232C fiber optic link has full RS-232C 
features. The design requires a standard RS-232 
source, and operating power is derived from the 
transmit data . A complete link consists of two 
modems, mounted to the two ends of a customer 
specified length of cable. The link is available in 
lengths of 10, 20, 50, 100, 200, 500, 1000 and 2000 
meters. It is EM! /RF! immune and has full duplex 
asynchronous operation from 75 bits to 20 Kb/s. 
Foundation Instruments, Dexter, NY 

v.i II TAPE SUBSYSTEM 

For Micro/PDP-11 

Write 160 

The DSD StacPac provides hard disk back-up to 
DEC's Micro/PDP-11 and other Q-bus based sys­
tems. The tape subsystem provides software distri­
bution , system boot, diagnostics load and existing 
data base upgrade in a footprint of 14" by 16. 25''. 
Based on the backplane DSD 8120 dual -wide con­
troller, the subsystem emulates DEC's TSV05/TS-ll 
tape subsystems, and employs a start/stop tape for 
use of all DEC back-up utilities. Price is $3,495. 
Data Systems Design, San Jose, CA 

Write 172 

SYNCHRONOUS DATA UNITS 

Interface to DDS Networks 

The DSU 500 Series of synchronous data service 
units permit users to access Digital Data Service net-

DIGITAL DESIGN • .JUNE 1984 

NEW PRODUCTS 

DISK AND TAPE CONTROLLERS 

For Data General's 6160 Series 

works. The units have combination data service/ 
channel service units and can interface on-premise 
data terminal equipment directly to DDS networks. 
The 500 Series is DDS-compatible in signaling 
characteristics, timing, format , and has the ability 
to respond to DDS control signals. Network trans­
parent, the series operates in full or half duplex 
modes and at switch-selectable data rates of2400, 
4800 and 9600 bits per second or fixed data rates of 
56K bits per second . Price is $850-$1,050. Racal­
Milgo, Miami , FL Write 164 

The Spectra 120 is single-board SMD disk and 'h" 
tape controller which emulates DG controllers when 
using 80 or 16 Mbyte drives. The controller attaches 
four removable pack or Winchester disk drives and 
eight formatted 1/2" start-stop or phase encoded and 
GCR streaming tape drives. It supports transfer rates 
of 2 MB/second disk and 800 KB/second tape. 
Spectralogic, Sunnyvale, CA Write 180 

The Most STD-Z80 
Power You Can Buy. 

Available No\\' As 
A Total Systetn 

Frotn 
Datri con. 
The STD-Z80 System is built 
around our powerful new 
6MHz ACS-80 board. With 
MMU addressing, 256K 16K 
paged memory, 2 serial ports, 
CTC, bytewide memory and 

APU. Compliments include the 
Z80-DR256 RAM board and the Z80-

IFDC - the most intelligent Floppy Disk 
Controller on the bus. With its own Z-80, the 

IFDC DMA's anywhere in 256K memory and 
supports mixed drive types from 3.5 to 8''. 

The new Z80-SI04 with quad RS232 I 422 
serial ports and the Z80-PI03 with 48 channels 
of open-collector I/ 0 complete the system. And 
we off er software too. CPI M and SPHERE. 

So don't be constrained. Call us now to 
arrange evaluations. 

~l11tric1111 
CORPORATION 

155 B Avenue • PO Box 488 
Lake Oswego, Oregon 97034 
TWX: 910 455 8184 

WEST: (503) 636-7671 • CENTRAL: (214) 991-7422 • EAST: (210) 747-2060 

Write 42 on Reader Inquiry Card 
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NEW PRODUCTS 

TAPE SUBSYSTEM 

Start/Stop Or Streaming Mode 

The 2920 PE/GCR Tape Subsystem can be used in 
either a 50 ips start/stop or in 100 ips streaming 
mode. In stop/start mode, the 2920 has a 5 msec 
average access time. When operated in streaming 
mode. the 2920 has a 20 msec nominal access time 
and a 50 msec repositioning time. An optional Per­
tee compatible tape interface facilitates 6250 bpi 
upgrades to older systems. Price in quantities of 100 
is $6540. Storage Technology. Louisvil le. CO 

Write 179 

5.25" WINCHESTER DISK DRIVES 

IBM-XT Compatible 

The Micro-Magnum 11/ 11 and Micro-Magnum llR 
are 5. 25" Winmchester disk drives with an ll Mbyte 
formatted cartridge. The 11/11 provides an addition­
a l II Mby tt: uf formatted storage on a sing le fixed 
drive. The drives have a track density of908 tpi and 
operate at 9254 bpi . The Micro-Magnum 11/11 drive 
is priced at $1,525, in quantities of 1.000 and the 
Micro-magnum llR drive. in the same quantities is 
$1,190. OMA Systems. Goleta . CA 

Write 217 

LASER DATA TRANSFER SYSTEM 

Synchronous And Asynchronous 

The Laser Data Transfer System is an optical 
modem for bi-di rectiona l transfer of data between 
two devices equipped with an RS 232 Serial Inter­
face . It permits synchronous transfer rates of76.8K 
Baud and asynchronous speeds of 19.2K Baud. 
When used with a multiplexer, the system can pro­
vide data transfer for 16 asynchronous lines. Data 
I inks do not necessitate cabling for routine commu­
nications between build ings and remote stations and 
can be ·adapted to voice data tra nsfer. Rothe 
Development . San Antonio. TX 

Write 182 

DIGITIZED TOUCH PANEL 

Provide X-Y Coordinate Output 

The TK-1000 Series of digitized X-Y touch panels 
are designed in capacitance technology which allows 
human touch to be detected on a transparent glass 
sensor. This method of touch detection provides an 
X-Y coordinate output with 100 pan resolution when 
a person touches the tempered glass faceplace. The 
unit consists of a faceplate . a 5" x 7" touch controller 
board , interconnecting cables and mounting hard ­
ware. Available in 12', 13" and 15" sizes. price is $585 
in quanti ties of 100. High volume discounts are avail ­
able. Interactive Systems, Newtonville. MA 

Write 181 

When the Fortune 1000 
converge in Dallas to buy 
integrated information 
systems ... will you be there? 

~ 

~" , *=-'« .... ~-~-- - - ----- - - -D I'm interested in attending 
the TNfECH rn '84 confer­
ence, October 8-9-10-11. 
Send details. 

The INfECHTM '84 audience represents 
over $100 Billion in office systems expencl­
irures. Join the prime audience of CEOS, 
Presidents, Vice-Presidents, Strategic 
Planners, MIS Directors, and the indus­
~ leading consultants; the professionals 
involved in the decision making process 
in integrating technologies for 

INTC 

their organi7.ations. 
INfECHnt '84 is the only confer­

ence and exposition dedicated solely to 
integrated infonflation systems. Join 
10,000 ded.~ion makers at the Dallas 
Convention c.entct; October 9-11. In 
the forum of the Fortune 1000. 

"'>:, 

Write 95 on Reader Inquiry Card 

152 

D I'm interested in 
attending the Exposition, 
October 9-10-11. 

D I'm interested in exhibiting 
at INfECHTM '84. 

Name 

Title 

Company 

Address 

Zip Phone 

INTECHTM '84 c 
National Trade Production, Inc. 

0 

2111 Eisenhower Avenue 
Suite 400/ Alexandria, VA 22320 

CALL (800) 638-8510 
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EMULEX TALKS DEC 
TWO-GIGABYTE PUSSYCATS . . 

One lean controller. Capable of taming up to four big, fast disks-making them look like a roomful 
of RM05 pussycats. Over two gigabytes of formatted on-line capacity-without changing a line 
of your VAX-111750 or 780 software. It's the new Emu/ex SC7000, the most powerful-and versa­
tile-disk controller ever developed. A single-board controller that can handle any mix of old 
and new SMD-interface drives: fixed or removable, 80 to 825 Mbytes per spindle, with standard 
or high-speed transfer rates of 1.8 Mbytes per second. 

BEYOND Al l LOGIC. 

You can map your physical disk surface into any combination of up to eight "logical" DEC drives 
(RM03, RM05 or RM08). Completely transparent, of course, to your VMS or UNIX software, 
application programs and subsystem diagnostics. But you can also break through these logical 
barriers and take full advantage of the new generation of higher density, higher performance 
drives. Host-readable SC7000 configurations allow you to write your own custom, self-configuring 
device drivers for non-standard disk capacities, cylinders, tracks and sectors per track . 

.... 'O OF/' ·n 
The new SC7000 disk controller is also a perfect match for the recently announced tri-density 
(GCR/PE/NRZIJ Emu/ex TC7000 tape coupler. Together they give you almost unlimited mass­
storage flexibility. With maximum throughput benefits and minimum parts inventories. Both 
single-board controllers can be plugged directly into any available Comet Memory Interconnect 
(CM/) slots in your VAX-111750 backplane. Or the same boards (with different switch settings) 
can be loaded into an Emu/ex V-Master chassis plugged into the terminator slot of your VAX-111780 
Synchronous Backplane Interconnect (SB/) bus. 

C TCHING THI= CAC. 'E' US 

Similar high-throughput features apply to another new Emu/ex product-the SC72 disk controller 
for PDP-11170 CPUs. Again, a proprietary bipolar microprocessor architecture supports disk 
transfer rates of 1.8 Mbytes per second. Again, too, the SC72 gives you a direct backplane inter­
face-via the PDP-11/70 cache bus-for high-speed DMA transfers between the host and any 
combination of up to four physical SMD drives or eight "logical" drives. All completely transparent 
to your PDP-11 software. But with a host of OEM and end-user conveniences: priority-level 
jumpers, 14-sector data buffer to minimize late data delays, switch settings for interrupt vector, 
address range and up to 32 combinations of pre-defined disk configurations. 

GSA Contract #: GSOOK8401S5575 

Write 64 on Reader Inquiry Card 

-~-
EMULEX 

3545 Harbor Blvd ., PO. Box 6725 
Costa Mesa, California 92626 

Toll-free (800) 854 -7112 , in Calif . (714) 662-5600 . 

'"VAX-11 , DEC, VMS and PDP-11 are trademarks of D1g1tal Equipment Corporation ™UNIX is a trademark of Bell Laborato ries . 



NEW PRODUCTS 

AC POWER SOURCE 

Verifies Output Voltage 

The KB Series AC power source provides indepen­
dent verification of operating output voltage, fre­
quencies, currents, and phase relationships. Mea­
surements are reported on a front panel fluorescent 
display and watchdog functions are carried out by 
self-diagnostic circuits that make reports via the dis­
play and host interface. Programming is done by the 
keyboard or host computer and allows for incre­
menting and decrementing of the output values with 
user definable resolution. Military programming 
requirements are met. Behlman Engineering, 
Carpinteria . CA Write 161 

STREAMING TAPE DRIVES 

500 Mbyte 

'I 

The MT-2000 family consists of two 500 Mbyte 
streaming tape drives which use a book-sized car­
tridge of 1/2" wide magnetic recording tape. The 
MT-2210 and MT-2220 drives operate in a 200 or 
500 ips streaming mode and a SO ips start-stop 
mode. The data transfer rate at 200 ips is 240 
Kbytes/sec. When operating at 200 ips, they can 
back up 500 Mbytes in 36 minutes. A 24-track, bit­
serial , serpentine format is used with a packing den­
sity of9,600 bpi. Data is encoded into a 4/5 GCR for­
mat. MegaTape, Duarte , CA Write 174 

154 

CENTRONICS INTERFACE SELECTOR 

Allows Daisywheel Access 

The Model 311 Paraswitch connects two Centronics 
parallel ports to a master port. With Paraswitch com­
puters can share one printer, or one computer can 
access either of two printers; a dot matrix or a let­
ter quality daisy wheel. The Paraswitch switches 36 
signal leads used in the Centronics connector which 
is accomplished by a rotary switch that provides 36 
fo rm C contacts. Price, in quantities of 100, is $156. 
Telebyte, Halesite, NY Write 158 

TEXT AND GRAPHICS LASER 
PRINTER 

Desktop Configuration 

The Imagen 8/300 is a desktop, nonimpact page 
printer with a speed of eight pages per minute at a 
resolution of300 dpi. The printer works with many 
host computers running UNIX and using document 
composition systems such as troff, TeX and Scribe. 
The 8/300 emulates daisy wheel and line printers 
and Tektronix 4014. Price $9.950. Imagen, Moun­
tain View, CA Write 167 

LINE PRINTER 

For Text And Graphics 

The P1351 line printer has the capability for down 
loadable fonts, letter quality text, and high resolution 
graphics. The 132-column Pl3Sl produces letter­
quality work at 100 cps and dot-addressable graphics 
at a density of 180 by 180dpi. The Pl351 has a con­
densed print mode that allows for 226-column for­
mats, accommodating large spreadsheets and sav­
ing paper during large data dumps. Toshiba, 
Tustin , CA Write 173 

DAISYWHEEL PRINTER 

Operates At 30 To 40 CPS 

*r -- -- t 

The Series 36 daisywheel printer is designed to 
operate at 30 to 40 cps. Its all purpose interface 
includes RS 232 C, IEEE 488, and Centronics. A 
12 bit parallel interface is also available. The Series 
36 has automated printwheel recognition plus a con­
trol panel that allows unattended operation. Price 
is $1 ,595. Diablo Systems, Freemont , CA 

Write 169 

COMMUNICATIONS PROCESSOR 

Supports All Formatting Capabilities 

The MC-80/602 communications processor emu­
lates an IBM 3271, 3274-SIC, 3276 and models I 
and 2 communications controllers. The device con­
verts a KSR device or asynchronous ASCII host into 
an IBM 3277-1 , 3277-2 , 3278-2 terminal commu­
nicating with the IBM host using the EBCDIC BSC 
protocol. Full screen mapping is performed by 
the MC-80/602 and data displayed on the KSR ter­
minal is the same as an IBM 3277/3278 display sta­
tion . All screen formatting capabilities are sup­
ported . Price is $1 ,650. Innovative Electronics, 
Miami , FL Write 155 

FIRMWARE ENHANCEMENT 

Supports File Sharing 

The Option 660 is a firmware enhancement for 
Series 3000 Winchester disk subsystems to support 
file sharing among two or three HP-computers. The 
firmware resides in the series 300 disk controller 
that arbitrates the use of a common data storage area 
in the hard disk. Each computer requests access to 
that area through its own port. Connection to the 
hard-disk subsystem is by standard HP-IB cables. 
No additional hardware is needed as long as the dis­
tance from the computer to its disk port is 20 meters 
or less. Price is $480. Bering Industries, Fre­
mont , CA Write 154 
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256 Kbytes on-board memory to store 
downloaded programs and buffer data 

High-speed DMA transfers 
with host processor 

Eight programmable, serial 
communications ports (expandable 
to 20) support multiple 
asynchronous and synchronous 
protocols at speeds up to 
612 Kbaud 

15 Kbytes PROM 
contains Boot Loader, 
Self- Test routines and 
Debugging firmware 

DEC MICRO/T-11 
processor engine 
executes the 
PDP· 11 instruction 
set 

Single 
hex-size 
card plugs 
into any 
UNIBUS 

*Q-Bus version 
available soon. 

DEC, PDP, MICRO/T-11 , UNIBUS and VAX 
are trademarks of Digital Equipment Corporation 

Write 80 on Reader Inquiry Card 

Discuss your requirements 
with us. Call today: 
(619)565-1865, ext. 246 

or write to: 

!ii1npact: 
ASSOCIATES1 INC. 

5520 Ruffin Road 
San Diego, California 92123 



NEW PRODUCTS 

MULTIPOINT MODEMS 

For Signal Processing Applications 

Models HD9600FP (9600 bps) and HD4800 (4800 
bps) are point-to-point and multipoint modems. 
which are used in both d ia l-up and leased- line net­
works. All four modems are implemented with sin ­
g le processors and genera l purpose micro proces­
sors which perform functions such as sc rambling/ 
descrambling, modulation /demodulation. encod-

Part of the complete family of 
DY-4 STD cards, the 
DSTD-168 offers many 
unique features resulting in 

reduced overall cost to the system 
designer. The card supports dynamic 
refresh compatible with Z80 transpa­
rent refresh thus allowing use of high 
density quarter megabyte memory 
cards (DSTD-328). The DSTD-168 sup­
ports popular Z80 peripheral chips. 

D 68008 CPU (68000 software 
compatible) 

D Two RS-232C serial channels 
D Two independent baud-rate 

generators 
D Two 28-pin bytewide sockets for 

RAM/EPROM/ROM 
D 8, 10, 12.5 MHz versions 
D Full lM Byte addressing 
D S/W controlled shadow on-board 

memory 
D Three counter-timer channels 

DY-4 Systems offers a comprehensive 
line of STDbus cards, including pro­
cessor, I/O , memory and peripheral 
controller capabilities, based on Z80, 
8088 and 68008 processors. 

ing/decoding. filtering , equali zation and timing 
recovering. Hitachi Denshi , Woodbury. NY 

Write 219 

AUTODIAL MODEM 

With Statistical Multiplexing 

The CDS 224 is a 2400bps fu ll duplex modem 
equipped with a stati stical multiplexor. Designed for 
interacti ve and batch traffic. the CDS 224 is com­
patible with CCITT recommendations, and is avail ­
able in an inte rnati ona l mode l. The modem's stati s­
tical multiplexor provides three RS-232 ports. The 
CDS 224 can detect if a remote modem is a Bell 2l2A­
type. and will adapt its speed and modulation accord­
ingly. Price is $1 .695 and quantity discounts are ava il ­
able. Concord Data Systems. Waltham. MA 

Write 216 

DY-4 SYSTEMS INC. 
888 Lady Ellen Place 
Ottawa, Ontario, Canada 
KlZ 5Ml 

U.S. Sales Office 
1475 S. Bascom Ave . 
Suite 202 

European Office 
Solbakken 48, DK-8450, 
Hammel , Denmark 

(613) 728-3711 

156 

Campbell CA, 95008 
(408) 377-9822 

(06) 96-3624, 
TLK 60938, (Dendy DK) 

Write 82 on Reader Inquiry Card 

KEYBOARD PHONE SOFTWARE 

IBM PC-Compatible 

Dial-A-Dex is IBM PC and PC compatible support 
software for the keyboard phone. Features are mail 
merger, ca ll usage reporting and a note pad area. 
Additional software is avai lable for dBase, A lpha 
Micro. MarketFax. and UN IX use rs. The keyboard 
phone consol idates all telephone functions at the 
keyboard of the personal compute r or terminal and 
connects to an RS-232 port of the computer or ter- f 
minal. Price is $199. Voad Systems, Los Angeles. 
CA Write 149 

ROBOTIC SYSTEM 

2.5 Second Placement Time 

The C HAD ECA IOI robot system inserts nonstan­
dard components into a PC board. The system can 
handle parts from 0 to l '/2" and place them in .05" 
spacing between components. The average time for 
placement is 2 1/2 seconds from grip to release , with 
a repeatabi lity of .001''. System includes end effector, , 
robot, software and base. Price is $60.000. Chad 
Industries, Orange. CA 

Write 178 

DY-4 SYSTEMS INC. 
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THERMOELECTRIC HEAT PUMPS 

For Cooling Diode Lasers 

Device perfo rmance is assured by the high quality 
polycrystalline bismuth telluride manu fac tured by 
Yam The product line of thermoelectric heat pumps 
from Yaro Semiconductor includes both single and 
multiple stage dev ices. The dev ices have a cooling 
capability range of -94°C to Tl 0 C. Customer sup­
port includes them1al analyses. heat pumps designed 
to meet special requirements. system packaging ser­
vices. and spec ial power suppli es. Varo Semicon­
ductor. Ga rl and . TX 

Write 152 

MASS STORAGE DEVICE 

Additional Space For Internal Controllers 

The Discovery 1604 Storage Array permits config­
urations between half-he ight nappies and full-height 
Winchester hard di sks. and accommodates four 
5 'A" Wincheste rs plus four mininoppies or super­
min inoppies. A power sequencer powers up the 
Wincheste rs sequentially, and space fo r two inter­
nal controlle rs is prov ided . The Discovery 1604 is 
avail able in desktop or rackmount versions. Price 
is $3.700 - $6.075. Action Computer, Pasadena. 
CA 

Write 166 

6502 64K COMPUTER-CONTROLLER 
The model 83-230 single board computer 
has 55K of dynamic RAM . up to BK of 
EPROM, four parallel ports, 1 serial RS232 
port. and four timers. This 4.5" X 6.5" 
computer uses the 44 pin AIM bus. This 
computer was designed to be used as an 
industrial controller. A2716 monitor EPROM 
is available for $19.95. Bare board for 
$49.95 or assembled and tested for $299.95. 

John Bell Engineering, Inc. 
1014 Center Streel 

San Carlos. CA. 94070 
(415) 592-8411 

Write 97 on Reader Inquiry Card 
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POWER SUPPLIES 

Telecommunications Applications 

Thi s se ries of sw itcher lines conta in 34 models 
ranging from 40 to 250 w fo r applications in instru­
mentation and control systems. telecommunications 
and small computer systems. The newest 12 mode ls 
are output dev ices and meet VO E. IEC. and UL 
requirements. VOE-approved components are used 
where required . as are the appropriate safety spac­
ings and insul ati on systems. The emiss ion limits of 
FCC Docket IITT80 Class A. and VOE 0871/6.78 
Class A are also met. Power-One, Camarill o, CA 

Write 177 

DISTRIBUTED CONTROL SYSTEM 

For Industrial Process Control 

The distributed cont rol system des igned for indus­
trial process control . merges KineticSystems' hard-

Reliable 

NEW PRODUCTS 

ware with Aim industrial software packages. Based 
on CAM AC interface standard , the system has appli­
cations in factory automation, temperature moni­
toring, and automated testing. Fiber-optic transmis­
sion is over a 5 Mbit data highway and permits 62 
remote stations. KineticSystems, Lockport , IL. 

Write 170 

STATISTICAL MULTIPLEXER 

With Modular Firmware 

The TC-500 intelligent stati stical multiplexer in­
cludes the FlexPak . modula r firmware card. Flex­
Pak allows users to fi eld upgrade the ir units with 
Com Des ign software releases. The enclosure can 
be configured from 4 to 32 channels. It has network 
monitoring, statistics gathering. and diagnostics. 
Options inc lude a supervi sory port . synchronous 
channels. and integral 4800 or 9600 bps modem. 
Price is $1.700. ComDesign, Santa Barbara, CA . 

Write 168 

& Versatile 

MJ 
Series 
You have 

reliable perfor­
mance and custom 

design versatility with 
Bowmar's MJ Series 

miniature joy sticks. 
Standard benefits include: •All metal functional and 

structural parts • Replaceable potentiometers • Propor­
tional rate control • Simplified field repairs. 

Add to this Bowmar's long-term leadership in design 
and production. Choose MJ Series joy sticks for a vari­
ety of your needs. Contact us today. 

~-BOWMAR INSTRUMENT CORPORATION/Aerospace Division 
8000 Bluffton Rd . • Fort Wayne. IN 46809 • 219/747-3121 

Write 94 on Reader Inquiry Card 
157 



NEW PRODUCTS 

PROPRIETARY 
MICROPROCESSORS 

16-Bit Dual Data Bus Structure 

T he V-Series from NEC is a 
group of high-performance 
proprietary microprocessors 

TRACE MODULE 
For Analysis of 80186-Based Systems 

The TMDA 80186 subsystem is designed for ana­
lysis of the Intel iAPX 186 by tracing and recording 
microprocessor bus activity at the machine-cycle 
level and displaying it in mnemonics. The TMDA 
80186 is used with Dolch's LAM 4850A and 64300 
logic analyzers, and connects into the pod inputs of 
those instruments. It connects to the system under 
test through a plug-in cable and a buffer probe that 
houses the iAPX 186 microprocessor chip in a lead­
less chip carrier. Price is $3.800. Dolch Logic 
Instruments, San Jose, CA Write 214 

DISK DATA SEPARATOR 

MFM Decoding 

The DP8460 is a monolithic disk data separator chip 
which incorporates on-board PLL control circuitry. 
The chip is designed to be implemented in either 
the disk drive or disk controller section of the disk 
system . The DP8460 is designed for 3.5". 5.25". 8", 
and 14" hard disk drives. high density noppy disk 
drives, and optical disk drives. Features include 
MFM decoding, the ability to detect an MFM miss­
ing clock and 2-to-15 Mbit/sec data rates. In addi­
tion the separator has a power consumption of 500 
mw, max and 300 mw typical. In quantities of 100 
to 999, price is $25.75. National Semiconduc-
tor, Santa Clara . GA Write 191 

158 

designed in CMOS technology. The 
V20 is an 8-bit microprocessor with an 
8-bit external bus and 16-bit internal 
bus, and the V30 is a 16-bit micropro­
cessor with a 16-bit external and inter­
nal bus. Features of the series include 
a 16-bit dual data bus structure for the 
internal bus, dedicated hardware for 
memory access related operations and 
an instruction set which consists of IOI 
instructions. Along with the native 
operation mode, an emulation mode is 
available. With standby functions, 
clock supply to the majority of circuits 
is stopped, and power consumption in 
standby is reduced. Prices are $75-
$90. NEC, Mountain View, CA 

Write 215 

HCMOS MICROCOMPUTER 

8-Bit Architecture 

The MC68HC04P2/P3 are two HCMOS 8-bit 
single chip microcomputers which contain a CPU, 
on-chip clock, ROM , RAM, 1/0, and timer. Fea­
tures include low power HCMOS, stop and wait 
modes and 8-bit architecture. The MC68HC04P2/P3 
are pin compat ible with the MC6804P2 and contain 
32 to 128 bytes RAM. The microcomputers have 
memory mapped 1/0 and 1024 to 2048 bytes user 
ROM. The devices have options such as 20 bidirec­
tional 1/0 lines with TTL or TTL/CMOS interfaces. 
Motorola, Austin . TX Write 208 

ETHERNET INTERFACE 

Connects 48 Terminals 

The CS/1-HSM high-speed multiplexed host inter­
face system is a front -end processor connecting 48 
terminal sessions from other nodes on an Ethernet 
LAN to a VAX over a single high-speed serial line. 
It consists of Bridge's Communications Server/ I 
(CS/I) network interface system incorporating a 
HSM interface card linked via a single RS422 cable 
to Bridge's hex-size Unibus host adaptor board 
inside the VAX . The CS/1-HSM may be located up 
to 500 meters away from the host system. Price 
is $16,500. Bridge Communications, Cuper­
tino. CA 

Write 188 

MICRO-CPU 

PC Compatible 

The FE Model 6410 series of micro-CPUs are IBM­
PC compat ible and have the option of a noppy disk 
controller and/or monochrome video display con­
troller integrated on the CPU board. The 2-layer 
boards include 64K or 128K of parity checked 
RAM , 32K of EPROM space, parallel printer port , 
serial port , IBM PC compatible keyboard port and 
three IBM PC compatible expansion slots. BIOS 
software included in the EPROM supports PC­
DOS, MS-DOS, CP/ M 86 and Concurrent CP/ M. 
Price is $275. Faraday Electronics, l"alo Alto, CA 

CMOS MULTIPLIER 

16 x 16-Bit 

Write 211 

Bipolar performance at CMOS power requirements 
is how the MPY-16IMI 16 x 16-bit parallel multiplier 
wi ll be marketed. The device is a two's complement, 
unsigned magnitude or mixed mode device. It is pin­
for-pin compatible with TRW's MPY-16HJ. Multiply 
time is 170 nsand power consumption is 150 mw at 
5 volts. International Microcircuits, Inc., Santa 
Clara, CA Write 190 

TRACK/HOLD AMPLIFIER 

10 µSec Acquisition Time 

The MN373 is a high-resolution, track-hold ampli­
fier which is compatible with DIP packaged 14-16 
bit A/D converters. Dynamic specifications include 
IOµsec maximum acquisition time, I ns aperture 
jitter, and 400kHz small-s ignal bandwidth. 
MN373's ± 0.25µV /µsec maximum output droop 
rate enables the device to hold signals to the 14-bit 
level for up to 2 .4msec and to the 16-bit level for up 
to 600µsec. l"ackagec! in a 14-pin, ceramic dual-in­
line. the MN373 is TTL compatible. Micro Net­
works, Worcester. MA Write 210 
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ARTIFICIAL 
INTELLIGENCE 

and Advanced Computer Technology 
CONFERENCE/EXHIBITION 

April 30, May 1-2, 1985 •Long Beach Convention Center• Long Beach, California 

Focussing on commercial and industrial applittdi011$ 
of Artificial Intelligence 

Fifth Generation Compf,Jters 
Cognitive Modelling 
Speech Recognition 
Al Languages including USP 

and Prolog 
Image Processing 
Al in: Aerospace 

Automated .Manufacturing 
Systems 

Robotics 
Defense Systems 
Microcomputers 
Medicine 
Computer Graphics 
Business 
Office Automation 

Organized by: 
r.;;:::u'\ Tower Conlerence 
u:::J llaliagement ~ 

331 \I/est Wesley Sbftt 
Wheaton. IHinOis 60187 
f312} 668-8100 

O Yes, I'm interested. Please send additional information . 
Name ____________ _ 

Title ____________ _ 
Company ___________ _ 

Address ___________ _ 

City ____ _ State __ Zip __ _ 

Phone ____________ _ 

Mail to: Tower Conference Management Company 
331 West Wesley Street, Wheaton, IL 60187 _......._ ________ ~~---------'-- - - - - -- - - - - -- - - - - __ __. 



NEW PRODUCTS 

GRAPHICS CONTROLLER 

For DEC LSl-11 Bus 

The GC-20 Graphics Controller is designed for use 
with high resolution monitors on DEC LSI-II mini ­
computers. The controller consists of two standard 
DEC quad boards ; the GI-20 graphics interface 
board and the RM-20 refresh memory board. It gen­
erates a 1024 x 1024 interlaced image and emulates 
the Tektronix 4010. 4014, and 4065 terminals. Oper­
ating in either a programmed 1/0 or a OMA mode. 
it uses an on-board 68000 microprocessor and is 
supported by a 128 Kbytescratchpad RAM and a 128 
Kbyt.e EPROM firmware set. Dataram, Cranbury. 
NJ Write 207 

INTERFACE 

For Multibus-Compatible Computers 

The GM796-4 is designed for coupling <lat.a conver­
sion systems lo Multibus-compatib le computers. 
This interface features four data ports and a data 
transfer rate of250K words/sec. The maximum ad­
dress ing capability is one Mbyte. Operational fea ­
tures include DMA and programmed 1/0 modes. 
The GM796-4 may be controlled by 8 bit or 16 bit 
CPU's in the bus master. Functionally. the interface 
is a smart type device that has nine hardware/soft­
ware operating modes; bus control, bus data , bus 
address, interrupt circuit , 1/0 decode. st.atus. DMA 
control , and input and output circuits. Price is 
$2 .950. Preston Scientific, Costa Mesa . CA 

PROTECTION CIRCUIT 

Operates At 15 Amps 

Write 193 

The MPC2005 is Motorola's first SMARTpower II 
device, a technology that combines high-speed 
CMOS logic and high-current TMOS vertical power 
structuring on a single chip. Capable of discharg­
ing capacitors with peak currents of 150 amps. the 
MPC205 can operate at up to 15 amps of continu­
ous anode current. When voltage exceeds 6.2Y. or 
the junction temperature rises over 125°C, the 

160 

device trips and removes voltage from the system. 
In quantities of 100 price is $4.50. Motorola Semi­
conductor Products Inc., Phoenix , AZ 

CMOS CONTROLLER 

For NMOS, CMOS DRAMs 

Write 205 

The 82C03 peripheral chip from Intel controls and 
refreshes arrays of NMOS or CMOS 64K bit dy­
namic RAMs in microcomputer systems and on 
memory expansion boards. The 82C03 is pin and 
function compatible with Intel's bipolar 8202A and 
8203. The 82C03 performs multiplexing of 
row/column memory addresses. generation of 
strobes usetl by RAMs to latch their addresses in ­
ternally and initiation and control of memory refresh 
cycles. It also provides arbitration between simul­
t.aneous requests for memory access and refresh and 
acknowledgement to the system CPU when mem­
ory-access cycles begin. Price is $35 in 100-piece 
quantities. Intel Corp., Santa Clara , CA 

Write 192 

SINGLE BOARD COMPUTERS 

Multibus-Compatible 

The MSC 8017 and MSC 8014 are two Multibus­
compat ible single-board computers based on the 
6MHz Z80B processor. Each board provides 128K 
of dynamic RAM controlled by four memory maps. 
Both SBCs feature 24-bit address recognition. pro­
grammable 110 configurations for multit.asking 
applications, parallel and serial 1/0 ports. eight-level 
interrupts and sockets for 32K of EPROM. The 
MSC 8017 provides three programmable parallel 
ports (24 lines). and the MSC 8014 has one serial 
port and six parallel ports (48 lines) . Price is $1.116 
in s ingle quantities and $781 in OEM quantities of 
50 to 99. Monolithic Systems, Englewood. CO 

Write 196 

SINGLE BOARD UNIX SYSTEM 

1 Mbyte RAM 

The HK68A single board UNIX system has 512 
Kbyte or I Mbyte of RAM and includes Winches­
ter and t.ape I/F, and eight serial ports. The board has 
two iSBX 1/0 expansion plugs. quad channel DMA, 
M MU. 32Kbytes of EPROM , user programmable 
LEDs and dipswitches , as well as three program­
mable 16-bit counter/timer channels. Heurikon sup­
ports UNIX System Ill and V with drivers for Ether­
net , SDLC/ HDLC. and floating point processors. 
Heurikon Corp. , Madison . WI Write 209 

Erratum 

The photo accompanying the de­
partment article, "Disk Backup 
Saves Space and Power" on p. 28 
of Digital Design's March 1984 
issue is incorrect. The correct 
photo (above) shows 3M Corpora­
tion's HCD-75 Data Cartridge Sys­
tem with SCSI interface. 

In the April issue of Digital Design , 
the ad for HDL Research Labs on 
page 64 had an incorrect phone 
number. Their correct number is 
713-896-8582. 

In the April 1984 feature "Inputting 
Graphics by Digit izer;' the Micro 
Control Systems 3-D digitizing sys­
tem is incorrectly referred to as 
electromagnetic. The system is 
actually electromechanical. 
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EVALUATION SYSTEM 

Provides In-Circuit Emulation 

The G65DS-150 evaluation system is for designers 
who want to use the G65SC150 communications ter­
minal unit in their products. The CTU is a single­
chip CMOS microcomputer that merges modem 
and line-signaling capabilities with the intelligence 
and programmability of a 65SC02 microprocessor. 
The evaluation system provides real-time in-circuit 
emulation and program for the CMOS CTU when 
used with a 6500-series microprocessor develop­
ment system. GTE Microcircuits, Tempe, AZ 

Write 213 

DISK AND TAPE CONTROLLER 

Data General-Compatible 

The ZDF-1 is a dual function controller which is 
compatible with DG's Nova/Eclipse Series mini­
computers and has emulation of DG 6060, 6061 , 
6067 and 6122, 6160, 6161 disk subsystems and DG 
tape subsystems 6021 and 6125. The ZDF-1 runs 
under ROOS and AOS operating systems. Up to four 
disk drives and eight tape drives are controlled by 

t functionally dedicated microprocessors. Data trans­
fer rates of2 Mbyte on disk drives and 1 Mbyte on 
tape drives are supported . Price is $4,195. Zetaco, 
Eden Prairie, MN Write 212 

10 MHz COMPUTER BOARD 

Multibus Compatible 

The Am97/8605/0JO is a plug-in and software com­
patible upgrade for the Intel iSBC 86/05. The board 
features serial and parallel po rts, three 
counter/timers, 8K static RAM , sockets for 64K of 
EPROM , an interrupt controller, and three SBX 
connectors. The SBX connectors enable a variety 
of SBX modules to be plugged into the connectors 
to change the board's functionality for meeting spe­
cific applications. In quantities of one to nine, price 
is $1,995. Advanced Micro Devices, Inc. , 
Sunnyvale, CA . Write 203 
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INSTRUMENTATION CONTROL 

For VMEbus Computers 

The GPIB-1014 computer interface allows users to 
implement VMEbus computers as general instru­
mentation system controllers. The interface can be 
used as an !EEE-4R8 Talker, Listener. or Controller. 

NEW PRODUCTS 

It supports normal and extended talker and listener, 
serial and parallel poll , service request and remote 
programming functions. The GPIB-1014 uses a 
Hitachi HD68450 LSI DMA controller with a 
DMA data transfer rate of 500 Kbytes/sec The inter­
face has 24 bit addressing and programmable selec­
tion of the Address Modifier Codes. Price is $1,295. 
National Instruments, Austin, TX 

VT125-AA VT100 
w/Graphics 

$2,745. 

Write 201 

VT1XX-CB VT125 Kit 
$1,455. 

VT240's w/Country Kit 
$1,650. 

WE CAN DELIVER NOWll 

R 
s 

P.S.: VTl 00-AA 
now $1,295. 

SCHERERS 
6145 SCHERERS PLACE' 

DUBLIN, OHIO 43017 
(614) 889-0810 

* *SCHERERS*SCHERERS* 

Write 79 on Reader Inquiry Card 
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Capabilities 

Kennedy Company offers you opportunity based on 20 years of successful 
technological leadership. Our capability in developing and manufacturing 
trend-setting computer memory products can be part of your bright future. 

In Products: From reel-to-reel tape peripherals to Winchester disk 
drives and format controls, Kennedy products span 24 to 360 megabytes. 

In Integrated Manufacturing: We develop, design, test and manu­
facture all of our final products: printed circuit cards and magnetic read­
write heads to sheet metal parts. This means our engineers have control of 
quality at every step and have flexibility and opportunity in design and 
prototyping. 

In Immediate Opportunities: 

Analog Engineers 
ATE Engineers 
Quality Engineers 
Mechanical Designer 

Manufacturing Engineers 
Product Management 
Software Design Engineers 

In Affordable Living: Located 30 minutes east of downtown Los 
Angeles, we're surrounded by attractive, affordable residential locations 
which are near mountain and desert recreational areas and numerous 
college campuses. 

In Benefits: We offer excellent compensation and a benefits package 
which includes a generous paid holiday/vacation schedule, continu­
ing educational support, insurance and retirement plans, and relocation 
program. 

Make the most of your career. Apply to Kennedy Company, Attn: Jiii 
Salvo, 1600 Shamrock Ave., Monrovia, CA 91016. An Equal Opportunity 
Employer. 

KENNEDY • ALLEGHENY 
INTERNATIONAL 

NEW PRODUCTS 

CONTROL BOARD 

18 Counting Modes, 16 Interrupts 

The Codar M-Timer is a counting module that has 1-
15 programmable counter/timers and 16 levels of 
user-definable interrupts. Designed for real-time 
data acquisition and industrial control applications, 
the M-Timer is implemented on a dual-wide LSI-II 
module, and is compatible with DEC LSI-LI proces­
sors and the Micro-VAX I, as well as 68000 Q-Bus 
systems. The timer uses three Am9513 timing con­
trollers and two Am9519A interrupt controller cir­
cuits. Each Am9513 contains five 16-bit counters. 
Price is $875. Codar Technology, Longmont, CO 

DISK CONTROLLER 

Q-Bus Compatible 

Write 197 

The PM-DCVJ2 provides DEC RL02 emulation 
when used with SMD-interface Amcodyne 7UO car­
tridge disk drives. Memory addressing is 18- or 
22-pin direct, with 32-bit error checking. A self-test 
function is activated on power-on. Each controller 
can accommodate one physical and four logical 
drive units. It accommodates sector capacities of 128 
16-bit data words, and a formatted subsystem maxi­
mum capacity of 42 Mbytes. Price is $1,950. Plessy 
Peripheral Systems, Inc. , Irvine, CA 

Write 195 

CPU VME BOARDS 

For Real-Time Industries Control 

The CPU-IB and CPU-2 are CPU boards based on 
the 68000 microprocessor and the VMEbus. The 1 

CPU-IB board is a SMD based on the 68000 16/32-
bit microprocessor, and available with an 8 MHz or 
10 MHz processor unit. It has memory options of 
128 Kbytes or 512 Kbytes of local dynamic RAM . 
The CPU-2 is designed for applications in real-time 
industrial control . It can be supplied with the 68000 
or the 68010 and is available with an 8 or 10 MHz 
processor unit , has buyer-selectable dynamic RAM . 
configurations. Prices are $1,295 (CPU-18) and 
$1,795 (CPU-2). Force, Santa Clara, CA 

SMD DISK CONTROLLER 

80186-Based 

Write 186 

The CH-5643 controller handles four disk drives 
and conforms to the SMD interface. The controller 
has unrestricted 24 bit addressing with an 8 or 16 bit 
data bus and serial or parallel priority is standard. 
Defective mapping and transparent alternate selec­
tion of either tracks or sectors and an automatic 
dump and restore capability are included. The 
CH-5643 is based on the Intel 80816 bit micropro­
cessor. The controller contains 16 Kbytes of PROM , 
32 Kbytes of static RAM and a high speed 
sequencer. Symbicon, Amherst , N.H. 

Write 189 
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STD Bus Catalog. This 12-page catalog from 
Applied Micro Technology details STD Bus board 
and systems level products. Functions discussed 
are processor, memory, I/O, special function and 
video. Separate categories on its line of main­
frames, disk subsystems, integrated systems, soft­
ware and cables are included. 
Applied Micro Technology Write 266 

Instrumentation Catalog. This 36-page 
catalog from Honeywell Test Instruments Divi­
sion describes their instrumentation product line. 
The catalog covers six groups; oscillographic 
recorders, imaging recorders, signal conditioning 
units, magnetic tape systems, industrial systems 
and special products. Photographs and descrip­
tions are included. 
Honeywell Write 252 

High Density Storage Brochure. This 8-page 
brochure from Spacesaver Corp. covers high­
density mobile storage systems in the EDP 
environment. 

The brochure provides information, graphics 
and system design for storage, including magnetic 
disk packs/cartridges, computer printouts, micro­
film/microfiche, magnetic tapes and other related 
media. 
Spacesaver Corp. Write 265 

OEM Products Catalog. This 36-page catalog 
of peripheral equipment from Control Data con­
tains information and specification charts for its 
flexible , 3 V2", S 1A ", 8" cartridge, and module 
family disk drives ; intelligent standard interface; 
and \4 " cartridge and 112" streaming tape drives. 
Covered are thin film heads, metallic media , ver­
tical recording and automated material handling 
and manufacturing. 
Control Data Write 270 

A/D Converters Application Note. This 
six-page application note from !LC Data Device 
Corp. discusses techniques for interfacing AID 
converters with microprocessors for different data 
rates. The note points out that the key factor in sim­
plifying the interface is to recognize the 1/0 
category that is most appropriate for the ADC. It 
presents a study of interfacing the 12-bit ADC 
having conversion rates in the popular categories 
between 2 us and 100 us. 
DOC Write 269 

RG Chip Resistors Bulletin. This 4-page 
bulletin from the Resistive Products Division of 
TRW offers product specifications for its line of 
RG chip resistors. The bulletin includes perform­
ance data such as characteristics, limits , and test 
methods. Tape packaging specifications, order­
ing information , and color band identification is 
furnished through illustrations. Photograph and 
outline drawings which provide dimensional 
information are also included. 
TRW Write 263 
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NEW LITERATURE 

Plasma Display Brochure. This brochure 
from Plasma Graphics describes its 120 flat panel 
display. Features are self scan with memory, a 480 
x 250 pixel matrix with 40 drives and 137 driver­
to-panel interconnections. Also included are 
photos and a specification chart. 
Plasma Graphics Write 267 

Semiconductor Product Guide. This 
16-page guide describes the ULA family of bi­
polar arrays from Ferranti Electronics. The family 
comprises gate arrays for systems of 100 to 10,000 
gates, digilin arrays combining digital and linear 
funct ions on the same chip, and linear arrays. 
Descriptions include diagrams and specification 
charts. A separate price sheet is attached . 
Ferranti Write 273 

Keypads/Membranes Switches Brochure. 
This four-page brochure from Mantex Corp. 
describes products for designers and buyers of 
membrane keyboards and switches. Various con­
struction and options are featured, such as tactile 
feel, PC board construction , embossing, asso­
ciated microelectronics, complete assemblies and 
stock switches for prototype use. 
Mantex Write 257 

Electronic Materials Catalog. This 10-page 
catalog from Electro-Science Laboratories 
describes thick film materials cermet conductors, 
and resistors and dielectrics. Materials for surface 
mounting include solder pastes and organic adhe­
sives, and the catalog also lists materials for pack­
aging, hybrid circuits, flexible circuits, pc boards, 
optoelectronics, sensors and high frequency 
applications. 
Electro-Science Write 255 

Graphics Software Guide. This guide from 
Hewlett-Packard Co. describes eight graphics­
software packages, which enables Apple personal­
computer users to produce charts and graphs on 
HP 7470A and HP 747SA graphics plotters. Each 
data sheet has a description of the software pack­
age, sample plots to illustrate the graphics capa­
bility, a list of hardware requirements and order­
ing information with the suggested retail price. 
Information on connecting the HP graphics plot­
ters to the Apple Ile and Apple III is also provided. 
Hewlett-Packard Write 253 

Future Technology Report. This 48-page 
book from AT&T Bell Laboratories looks at the 
expanding power and availability of technology. 
Some of the topics discussed are selection and 
storage of information by intelligent machines, use 
of speech to operate machines, continued increase 
in the intelligence of microelectronic chips, fiber's 
capacity to carry more information, and advances 
in software systems that control computer 
equipment. 
AT&T Write272 
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NEW LITERATURE 

ADA Brochure. This 16-page brochure Al sys. 
Inc ., di scusses ANSI standard ADA computer 
language. It inc ludes the history of the languagc·s 
development. benefit s of its use. and reasons for 
it s probab le adopti on in both military and 
non-mi litary applications. 
Alsys Write 254 

Boards and Systems Catalog. This 16 sec­
tion catalog from Matrox Electronic Systems 
describes its line of boards, card cages, color 
monitors. keyboards. color graphics tem1inals and 
systems. Data prov ided includes descriptions, 
technical specifications. block diagrams. eight 
application notes and ordering in fo rmation. 
Matrox Write 271 

.~ 
DVM Application Note. This application note 
from Teledyne Semiconductor outlines a software 
and CMOS LSI combination that fo rms a 3-!4 digit 
DVM . Application note 22 (AN-22) desc ribes 
how a system·s measurement range can be ex­
panded by combining a 13-bit , microprocessor 
compatib le CMOS LSI AID convener with soft­
ware and a CMOS display driver. The system can 
operate at speeds of up to 30 read ings per second 
and allows interface functions to be performed by 
one LS I microprocesso r interface chip. 

Trace Control Application Note. This ten­
page application note from Gould , Inc . . Design 
& Test Systems Division, describes its Trace Con­
trol feature deve loped fo r the Kl05-D logic 
analyzer. The note explains how Trace Cont rol 
operates using a command language that permits 
which samples to save and those to disregard . 

164 

Teledyne Write 260 

Audiovisual and Video Product Catalog . 
This 12-page catalog from Audiotronics Corp. 
describes its line of ATC computer and data mon­
itors. CCTV video monitors, multi -image pro­
grammers, tape recorders. Tutorette audiocard 
readers and programs, record players. head­
phones, listening systems and accessor ies. Also 
contained are photos. specifications and prices. 
Audiotronics Write 250 

Gould Write 259 

Signal Conditioner Catalog. This 16-page 
summary catalog from Precision Filters. describes 
the company"s line of electronic signal condi ­
tioners. Characteristics of ult ra-high performance 
fi lter systems. frequency band translators. ampli ­
fiers and preamplifiers are desc ribed. The catalog 
offers system option and filter se lection guides. 
and features compari son tables fo r ga in ranging 
amplifier systems. 
Precision Filters Write 251 

RESEARCH INSTITUTE 
UNIVERSITY OF PETROLEUM & MINERALS 

DHAHRAN, SAUDI ARABIA 
NEEDS 

Digital Electronics Repair Technicians for expansion of the facility fo r instrument repair, ma intenance and calibration. 

Candidate background shall include: 

* Bachelors or Associate Degree or equivalent military/technical training 
* Minimum four years on-hand digital experience on micro-mini computers, peripherals, data acquisition systems, 
micro-processor controlled test instruments 
*Trouble-shooting and repair capability to component level 
(Experience with current model minis, micros, and GPIB a b ig plus.) 

Salary is competitive. Benefits include annual repatriation, housing and transportation allowance. 

Candidates possessing the above requirements, need only apply to the address listed below w ithin one week of the 
release of this advertisement, furnishing detailed resume of educational qua lifications and experience, attaching 
copies of degrees and transcripts, giving names and addresses of four referees, including present employer, if possible, 
and present position held. 

University of Petroleum & Minerals 
Houston Office 

5718 Westheimer, Suite 1550 
Department 189 

Houston, Texas 77057 
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NEW LITERATURE 

~LAMBDA 

Systems and Options Summary Docu­
ment. This document from Landmark Graphics 
Corp. is a Systems and Options Summary which 
describes three workstation configurations. Also 
described are options, third-party software , terms 
and conditions of sale , field support services, 
environmental requirements, and maintenance 
requirements . 
Landmark Write 261 

System Reference Guide. This sixty-page 
product catalog from Cambridge Digital Systems 
describes the company's DEC, NCR and UNIX­
compatible systems and software. Chapters cover 
areas such as DEC and UNIX operating systems 
and layered products; fully integrated Q-bus. Uni­
bus and Multibus systems and components; mass 
storage and tape drive subsystems; terminals and 
printers; and hardware and software support ser­
vices. System configurations are described . 
Cambridge Digital Systems Write 278 

Product Catalog. This BIW cata log from 
Micro Power Systems contains nine sections of 
microcircuit product information for 1984. Prod­
ucts discussed are converters, DIA and AID; 
prec ision operational amplifiers, analog switches 
and multiplexers and custom LSI. Diagrams, 
specifications charts, application notes and order­
ing information are also included. 
Micro Power Systems Write 264 

Computer Dealers Directory. This Directory 
from American Business Directories. Inc. lists 
business names. addresses, zip codes, telephone 
numbers and franchise information for 22,368 
computer dealers. Information . compi led from 
the Yellow Pages of telephone directories , is or­
ga ni zed a lphabetically by state and c ity. 
American Business Directories 

Write 277 

LME Lambda Brochure. This 8-page brochure 
from LISP Machine Inc. describes the LMI 
Lambda computer and the software supplied with 
it. The LMI Lambda is a next-generation ma­
chine that can be configured with LISP and UNIX 
co-processors in a high-speed , multi -processor 
bus, enabling the two processors to execute 
concurrently. 
LISP Machine Write 276 

Computer Supplies Catalog. This 82-page 
catalog and buye r's guide from lnmac lists over 
2.500 computer-related supplies and accessories. 
Products inc lude disks, ribbons, print wheels, 
paper, glare sc reens for video terminal s and 
cables. Product descriptions feature photos, speci­
fications and pricing information. 
lnmac Write 262 
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WHERE TO MEET 
THE MOST OEM'S AND 
SYSTEMS INTEGRATORS 
FACE TO FACE TO FACE ... 

Meet them at a Mini/Micro. 
It's the one computer trade event that focuses 

enti rely on computer design needs. That means you , 
as an exhibitor, can deal face to face with a prime 
concentration of OEM's, designers, systems 
integrators and software developers. On your own turf , 
but in their backyard ; Mini/Micros are held regularly in 
the prime markets. 

And many run concurrently with other high-tech 
electronics shows. That gives you extra value in the 
form of crossover attendees . 

So if you 're after OEM 's and systems integrators, 
be at a Mini/Micro. For complete information , call toll­
free : 800-421-6816. In California, 800-262-4208 . 

Meet OEM's and systems integrators where they live. 

Sept. 11-131984 Mini / Micro Southwest Dallas 
Mid con Dallas 

Oct. 2-4 1984 Mini / Micro Northwest Seattle 
Northcon Seattle 

Feb. 5-7 1985 Mini / Micro West Anaheim 
Mar. 5-7 1985 Mini/Micro Southeast Atlanta 

Southcon Atlanta 
May 23-25 1985 Mini / Micro Northeast New York 

Electro New York 

Sponsored by regional chapters of 
IEEE and the Electronic Representatives Association 

M ..,t. 
~~ : /, Mini1Micro 

FOCUSING ON THE OEM 
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CALENDAR 

July 3-5 
The European Computer Communications 
Conference & Exhibition. London, England . 
Contact: Online Conference Inc., Suite 1190, 2 
Penn Plaza, New York , NY 10121. (212) Z79-8890. 

July 9-11 
EUROSAM'84. Cambridge, England . Contact: 
Richard Jenks, T.J. Watson Resea rch Lab., PO 
Box 218. Yorktown Heights, NY 10598. (9 14) 
945-i233. 

July 9-12 
1984 National Computer Conference. Las 
Vegas, NY. Contact: AFIPS, PO Box 9658, Arl ­
ington , VA 22209. (703) 558-3613. 

July 10-13 
Database Management Systems - Mini , 
Micro and Distributed Applications Course. 
San Diego, CA . Contact: Integrated Compute r 
Systems, PO Box 45405, Los Angeles, CA 90045. 
(213) 417-8888. 

July 11-15 
The National Symposium and Workshop on 
Optical Platforms/Exhibit. 1-luntsvillc, Ala­
bama . Contact : SPIE , PO Box 10, Be llingham, 
WA 92827. (206) 676-3290. 

July 17-20 
Designing with 16-Bit Micros Course. Washing­
ton , D.C. Contact: Integrated Computer Systems. 
PO Box 45405, Los Ange les. CA 90045. (213) 
417-8888. 

July 23-25 
1984 Summer Computer Simulation Confer­
ence. Boston , MA. Contact: Dr. William D. 
Wade, Wade Engineering. PO Box 849, Hunting­
ton, NY 11 743. (506) 271-6073. 

July 23-27 
1984 Joint International Symposium and Exhi­
bition on Medical Images and Icons. Arlington, 
YA . Contact: Symposium on Medical Images, PO 
Box 639, Sil ve r Spring. MD 2090 1. (301) 
589-8142. 

July 23-27 
SIGGRAPH '84. Minneapoli s. MN. Contact: 
Richard Mueller, Cont rol Data Corp .. PO Box 0. 
Mail Zone HQC02 D. Minneapolis. MN 44330. 
(612) 853-5615. 

July 24-27 
Digital Image Processing Course. Washington, 
D.C. Contact: Integrated Computer Systems, PO 
Box 45405, Los Ange les. CA 90045. (2 13) 
417-8888. 

July 30-August 2 
7th International Conference on Pattern 
Recognition. Montrea l. Canada. Contact: !C PR 
Secretariat. 3450 University St., Montreal. Que .. 
Canada H3A 2A7. (5 14) 392-6744. 

July 31-August 3 
Database Management Systems - Mini , 
Micro & Distributed Applications. Washington, 
D.C. Contact: Integrated Computer Systems. PO 
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August 6-8 
Personal Computers in Business and Govern­
ment - The Micro-Mainframe Connection. 
Washington, D.C. Contact: Nationa l Institute fo r 
Management Research. PO Box 3727, Santa 
Monica, CA 90403. (2 13) 450-0500. 

August 14-16 
Database Administration and Data Resource 
Development. Boston , MA. Contact: Softwa re 
Institute of Amer ica , Inc .. 8 Windso r St ., An­
dover, MA 01810. (617) 470-3 880. 

August 19-24 
28th Annual International Technical Sym­
posium on Optical and Electro-Optical Engi­
neering/Instrument Display. San Diego, CA . 
Contact: SPI E. PO Box 10. Be ll ingham, WA 
98227. (206) 676-3290. 

September 16-20 
Compcon Fall '84. Arl ington, YA . Contact: 
Compcon Fa ll '84, PO Box 639, Sil ver Spring. 
MD 20901. (101) 589-8142 . 

September 26-28 
Eurocon '84, Sixth Conference on Electro­
technics: Computers in Communication and 
Control (IEEE et al. ). Tokyo. Japan. Contact: F. 
Haras hima. Institute of Industri a l Science. Uni ­
vers ity of Tokyo. Roppong i. Minato-ku. Tokyo, 
106 Japan . Te le. 03-402-623 1. 
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