


Feast your I/Os on this. 
Unplug the old. Plug in the new. Bit Pad 1\vo. 
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. Telep 
022-31-39-40. 



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. 
Western Sales Office: 
Telephone: (408) 737-9978. 

Data cube 
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ININAGE 
OFSTINDAlONE . 
WORKSTATIONS, 
IT ISNT ENOUGH . 

FOR A WORKSTATION 
;~~ m STANDALONE. 



It's a well-accepted dictum that the 
bigger the technical problem, the more compute 
power needed to solve it. A valid reason for engi
neers and scientists to demand their own stand
alone computers and the processing power that 
comes with them. 

But experience tells us that the 
results of one person's efforts are inevita
bly meant to be shared with other 
people. A requirement that even 
the best standalone computers 
fail to meet. 

One com

workstations without isolation from co-workers 
and their data. 

DOMAIN processing also delivers 
something else uncommon to standalone com
puters. A family of compatible workstations. 
They range from high performance color units 

for demanding applications such as solids 
modeling to monochromatic worksta
tions for applications like software 

engineering. 
Adding to DOMAIN's 

range and choice are more 

puter company has 
successfully solved this 
apparent dilemma. Apollo. 
Instead of simply building 
standalone computers, we've 
engineered DOMAIN® 
processing. A computing 
environment that adheres to 

Our workstations don 't stand alone 
because you don't work alone. 

than 300 applications from 
the world's best software 

suppliers. Applications that 
cover electronic design, mechan

ical design, computer integrated man
ufacturing and much more. Letting 

you automate entire develop
ment processes rather than 

individual tasks. 
our belief that both processing power and 
the ability to share that power are equally 
important in measuring a computer system's 
true value. 

Thus DOMAIN combines dedicated 
32-bit workstations in a computer system that 
lets users transparently share both information 
and resources across a high-speed local area 
network. Logically offering the advantages of 
both timesharing and dedicated computers with
out the drawbacks of either. Timesharing without 
a terminal case of limited power. Dedicated 

While these facts no doubt attest to 
the efficacy of DOMAIN processing, it's also 
reassuring to know that the DOMAIN network 
even connects to other computer systems via 
industry standard protocols such as X.25 and 
ETHERNET.® Of course DOMAIN supports 
the UNIX® software environment as well. 

A reminder that it's because our work
stations don't stand alone, that we do stand alone. 

Call (617) 256-6600 x4497. Or write 
Apollo, 330 Billerica Rd., Chelmsford, 
MA 01824, MS 17. 

a pol lo 
ETHERNET 1sa ref(1s1ered 1r<1dem;irk o( XtTox Corl>oratlnfl 

tlNIX 1sa trademark of BE'll Telephoot-1..abor.ttones. Inc 
IX>MAIN 111 a rei;c1strn•rl trarlt•mark of Apollo Lnmput,•r lrK 
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PC Network Compatibility Promotes Versatile Systems 
by Julie Pingry 

IBM's well-supported network scheme will likely spawn activity similar to the crush after the introduction 
of the IBM PC itself. 

Magnetic Tape: Filling The Secondary Storage Gap 
by Bob Hirshon 

From low end to high end, the tape industry is undergoing unprecedented activity. Today the industry 
demands removable secondary mass storage for systems using fixed disks for primary mass storage. 

Machine Vision - Coming Of Age 
by Gregory MacNicol 

The ability of a computer to see, identify and make a decision rapidly is critically useful in manufac
turing, scientific analysis and identification. 

Unlocking The Mysteries Of Gate Array Design, Part II 
by Ronald Collett 

Using an engineering workstation to design a gate array has its merits, but users should be aware of 
the pitfalls that lurk ahead. 

Systems Architect's Guide to UNIXNMS 
by Dave Wilson 

UNIX has always been a good match for a system software development environment since it provides 
a file system targeted at that environment. VMS is targeted towards a much broader range of applica
tions and has a much wider variety of file system characteristics. 

Digital Design 1984 Editorial Index 
Compiled by Sherri Mack and Winnie Jenkins Rubino 

A complete listing of all feature articles published in Digital Design during 1984. 

ON THE COVER 
The huge installed base of personal computers has revolutionized the way people work; but compared to multiuser computer 
systems, individuals lack access to common information. With local communication capabilities, PCs will be even more useful. 
IBM's announcement of a network for their PC products may provide further impetus for the trend to link small systems together 
into local area networks. Typical components of a LAN for PCs include computers, file servers, interface boards, diskettes, 
coaxial and twisted pair cables and working blueprints for installation. Photo courtesy Novell , Inc. 
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DIGITAl!S NETWORKING. 
All OPEN WINDOW TO 

DYNAMIC MARKET GROWTH. 
If you want to significantly 

enhance your OEM product 
offerings and enable your prod
ucts to fit in easily with your cus
tomers' distributed computing 
environments, consider the ad
vantages of Digital Network 
Architecture. 

path for you and your customers. porate the best price performance You can communicate with main-

No other company offers a 
wider range of efficient network
ing options tailored to OEM re
quirements. And no other com
pany does so much to help you 
and your customers achieve the 
full benefits that networking can 
provide. 

With Digital as your OEM 
supplier, you 'll have the products 
you need to make local and wide 
area networking an essential 
part of your marketing plan. And 
that opens up an endless growth 

DIGITAL NETWORK 
ARCH/TECTUR&, YOUR 
WINDOW TO TnE 
WORLD. 

components in your systems. 

D!GITIH NETWORf<. 
ARCH ITEC TUR.£ 

Digital Network Architecture · - ~, 

(DNA) is the most comprehensive 
communications strategy yet 
developed, and currently imple
mented in proven, deliverable 
products. It supports several 
communications technologies. 
And it can accommodate future 
standards as they emerge be
cause DNA is implemented in a 
layered structure consistent with 
the ISO Open Systems I ntercon- . 
nect model. 31'}~ ~'•• 

As an OEM, DNA gives you H~f 
tremendous marketing and prod- r~ ' ,~:-·r: 
uct opportunities. You can incor-

© D1g1tal Equipment Corporahon. 1984 D1g1tal. the D1g1tal logo. DECnet, ProfeSS1ona!300 Series. MicroVAX I and VAX are trademarks of 01g1tal Equ1prnen1Corporat1on 

frame systems. You can match the 
technology to the job. And, most 
importantly, you can keep pace 
with your customers' distributed 
processing needs as they 
develop. 

DECnet™ software lets you 
link Digital 's systems in both local 
and wide area configurations. 
It supports high-speed local area 
network communications using 
Ethernet. And it provides gate
ways to allow Digital 's computers 
to communicate with other ven
dors' systems over private lines 
or packet switched X.25 net
works. This means you can tailor 
your products to fit in with your 
customers' current and future 
networks. 



BENEFITS FOR different vendors. Ethernet was available for pre-sales consulta- from Digital part of your product 

YOUR USERS. designed with this fact in mind. tion and installation assistance. line, send in the coupon below or 

BENEFITS FOR YOU. Today, Ethernet-based networks And our world-wide service orga- contact your Digital Sales Repre-

The benefits you and your 
are proliferating across all appli- nization can provide all the on-site sentative or a Digital Authorized 
cation segments - such as CAD/ network maintenance your Industrial Distributm Or call 

customers get by incorporating CAM, ATE, factory automation customers require. 1-800-848-4400, ext.139. 
Digital 's networking capabilities and medical applications. 
are virtually unlimited. Digital 's networking systems BEST ENGINEERED 0 Please send more information about 

First of all , your systems can MEANS ENGINEERED Digital Network Architecture and 
allow Ethernet to be part of a DECnet. 

incorporate recognized industry single-source solution for your 1DAPtAN. 0 I'd like the whole story about OEM 
standards. Such as Ethernet OEM installations. And DECnet The communications sys- networking opportunities with Digital. 

(IEEE 802.3 specification), X.25, gateways provide highly lune- terns implemented as part of Please have your representative call 
today. 

and others. tional links to other non-Digital Digital Network Architecture, like 
In addition, our growing set communications environments. all Digital hardware and software -------

of network-based products, products, are engineered to 
Name 

In short, DNA and Digital 's 
including a distributed database products do the most to ensure conform to an overall computing Title 

system, allow your single systems that your systems will fit in with strategy. This means our systems Company 

to easily grow into networks. Your both new and existing networks. are engineered to work together Address 
applications can access remote easily and expand economically. 
data and other resources trans- WE'LL BACK YOU Every system we make - from C>ty 

parently, with no extra develop- WITH TRAINING the Professional™ 300 Series State Zip 

ment required. AND SUPPORT. workstations, to our MicroVAX l'M Telephone Ext 
This means that, with Digital, If you're already a Digital supermicro, to our high-end 

your systems are in an excellent OEM, you know the advantages VAX'M computing systems - can Send to: Digital Equipment Corporation, 
77 Reed Road, HL02·1/E10, Hudson. MA position to be widely used in of Digital training and support. It's cooperate using DECnet soft- 01749. 

your customers' computing second to none in the industry. ware. Only Digital provides you 
environments. We can give you the skills to with a single, integrated com put- THE BEST ENGINEERED 

ENGINEERED configure, market, install and ing strategy, from chips to 32-bit COMPUTERS 
IN THE WORLD. 

FOR SUCCESS service local and wide area net- systems, and direct from desktop 

IN MULTIVENDOR works effectively. We'll help you to data center. 

~omoomn .. ENVIRONMENTS. make the most of our networking For more information about 

Your products need to com- products in your systems. how you can make networking 

municate with equipment from Digital representatives are 
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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 1I1000 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. Tlx: 846-81399. 

· ··· ··==.::I 
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The OB68K/VME 1 is a VME single board 
computer, designed to respond to your high 
performance control applications. It incorporates 
a fast 12.SMHz 68000 CPU, and 16 sockets 
(8 pairs) for RAM and I or ROM. The board can 
handle up to 112K of RAM or 512K of ROM. 
Other features include: 
• (2) RS232C Serial I /O Ports 
• (2) 8-Bit Parallel 1/0 Ports 
• (2) Timer/Counters 
• System Controller . . . and much more. 
Our extensive quality control procedures give you 
a highly reliable product backed by Omnibyte's 
two year limited warranty. 
Software available for the OB68K/VME 1 includes 
the optional VME 1 BUG"monitor/debugger and 
a variety of other packages. 
Find out more about our OB68K/VME 1. Write or 
call our Sales Department for our free data sheet 
or send $10.00 for a detailed technical manual. 
Contact our Marketing Manager, Peter Czuchra. 
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1. High Speed (MicroCAD Software) 

4. 9 Bit Planes (Courtesy WSI Inc., Bedford, MA) 
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2. Dual Display Modes (Energraphics Software) 

5. 16.SM Color Shades {Courtesy Catherine 
Del Tito, Wave Graphics) 

3, Simplified Processing (AutoCAD Software) 

6. High Resolution (Courtesy University of North 
Carolina at Chapel Hill, Depts of Computer 
Science and Radiology) 

Six reasons why professionals 
continue to choose Vectrix 

for quality IBM XT/PC graphics. 
processor frees your computer to con
centrate on other tasks. 

But that's not all. Our 9 bit planes 

What you will find most surprising, 
however, is the price. Our VX/PC 
Board Set was designed with the OEM 

in mind. So when comparing the 
~ ,....,,. , - • • J , 11!!51 -· ----•. -- ~ :.\ 

Even though IBM offers a color 
graphics card, professionals still choose 
Vectrix. It's not surprising. Especially 
once they've seen us in action. Profe 
sionals know that our VX/PC Board 
Set delivers the quality and perfor
mance they need for serious color 

~ ....... ~ . . -
graphics. 

performance of Vectrix with the 
competition, check the price 
too. You'll like what you see. 
For more information, contact 

The VX/PC Board Set provides 
advanced features that help simplify 
sophisticated graphics design. Besides add an extra dimension of sharpness and 

Vectrix Corporation, 2606 
Branchwood Drive, Greensboro, 
North Carolina 27408. Phone (919) 
288-0520. Telex 574417. displaying 512 simultaneous colors clarity to your image that must really be 

from a palette of 16.8 million, the seen to be appreciated. That's why it's not 
VX/PC supports an extensive library of surprising to see Vectrix color cards in ~ 
on-board graphics macros for ease of applications such as medical imaging, ' lectnx• 
programming and fast design, as well weather satellite data mapping, com- ~ V\ 
as full emulation of the IBM color puter aided design and drafting, and 111111111 THE COMPUTER GRAPHICS COMPANY 

card. And, an on-board 16-bit micro- graphics arts, to name a few. 
IBM XT, IBM AT, and IBM PC are trademarks of International Business Machines Corporation, White Plains, NY. 
MicroC.AD lS a trademark of lmagimedia Technologies, Inc., San Francisco, CA. 
AutoCAD is a trademark of AutoDesk. Inc., Sausalito, CA. 
EnerGraphics is a trademark ofEnertronics Research, Inc., St. Louis, MO. 

Distributor inquiries welcome. 
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FORCE COMPUTERS 
System 68000 VMEbus 
Single board solutions for 16/32 bit "open systems" 
in industrial, business, and scientific environments 

If your application requires advanced technology available in production quantities 
if quality, reliability, and price/performance ratio are the major criteria for supplier selection 
- then compare our product portfolio with other alternatives. 

• Three CPU's for most applications from intelligent 1/0 controllers to multiuser/ 
multitasking environments with powerful UNIX* or real time operating software PDOS* 
and up to 1 M byte of on-board memory: CPU-1 B, CPU-2, CPU-3. 

e Two DRAM Boards: 512KB and 2MB; two SRAM Boards: 128KB and 512KB. 
RAM/ROM Board: 512KB (max.); DRAM-1, DRAM-2, SRAM-1/2, RR-1/S/E 

• Mass memory interface boards with either direct control of up to seven 
drives 0/'JFC-1) or intelligent VMEbus interface to SASlbus with DMAC (SASl-1). 

• Six-channel serial 1/0 board wit~ Multi-Protocol-Communications-Controller (SI0-1). 

• 32-channel parallel 1/0 boards either optically isolated (1 OOOV) with DMAC 
(OPI0-1) or TTL-level with 64 mA drive capability signals (PI0-1). 

• Intelligent high resolution graphics subsystem (master/slave) with resolution 
of 1024 x 1024 pixels and up to 12 bits of pixel depth. Powerful graphics operation 
through local 68000 MPU in parallel with 7220 graphics controller(s) GDC-1 M/1 S. 

• Winchester/Floppy drive modules with up to 80M bytes: WFMOD-20/80. 

• Auxiliaries: Backplanes, chassis, power supplies. 

• A variety of Software Products, e.g.: 
PDOS* - Real-Time, Multi-Tasking, with Basic interpreter, 

Pascal, Fortran 77, and C Compilers. 
COHERENT* - UNIX* V. 7 compatible with C Compiler, Pascal and Fortran 77 in 

preparation. 
• UNIX* - System V, Multi-User, M·ulti-Tasking. 

• In development: memory boards with byte parity and 32 bit addressing; 
dedicated LAN-Controller; high performance communication 1/0. 

Supported by a worldwide network of distributors and representatives, 
FORCE Computers is recognized by its customers (and competitor~) as the leading 
supplier of 68000NMEbus board products. 
•poos is a trademark of Eyring Research , COHERENT is a trademark of Mark Williams Co., UNIX is a trademark of AT&T. 

Consider, compare, and contact: FORCE COMPUTERS, INC. 



• FORCE COMPUTERS INC. 
2041 Mission College Blvd. 
Santa Clara, CA 95054 
Phone (408) 988-8686 
Tix 172465 
Telefax 408 980 93 31 

FORCE COMPUTERS GmbH 
DaimlerstraBe 9 
D-8012 Ottobrunn/Munchen 
Tel. (089) 609 20 33 
nx 524 190 forc-d 
Telefax (089) 609 77 93 
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'Write, call , drop in or 
communicate in any way 
you see fit, but let us 
know where you sta nd .' 

EDITOR'S COMMENT 

The Secret Is Out 

W hen I accepted the position as edit~r-i~-~hief 
of Digital Design, I had some m1sg1vmgs. 

It's not the most successful magazine in the industry 
and has been in the position of an also-ran for most 
of its 14 year history. Nonetheless, I knew that 
something was happening to the magazine because 
it had been improving for a year-most noticeably in 
the last six months. But despite those good signs, I 
still expected to find the editorial staff in disarray. 

Instead, I found the best kept secret in trade maga
zine publishing: the staff is the brightest, youngest, 
most energetic and technically competent group of 
editors that I have ever worked with. Working long 
hours, they remain dedicated to the task of making 
Digital Design the best in the industry. It is my job to 
make it easy for this enthusiastic group of editors to 
do their best work and to provide the best editorial 
coverage available. 

Good editorial coverage is achieved, very simply, 
by serving our readers' professional needs. It is not 
so simple, however, to recognize the real needs of the 
readers. Although that is the key to editorial success, 
it is probably the hardest information to come by. 

All controlled circulation magazines, of course, 
claim to know exactly what the readers in their par
ticular market niche want and need. They base their 
positions on readership studies, industry knowledge 
and, less apparently, old-fashioned guessing and edi
torial whim. Studies alone are not sufficient, and 
good intuitive editorial judgement is needed to set a 
magazine apart from its competitors. . 

Whether a magazine serves the reader or not, its 
success will depend on whether the advertisers are 
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convinced that it does. And, of course, the best way 
to convince potential advertisers is to actually serve 
the readers-to give them what they need. Only very 
fat, successful magazines can afford the luxury of not 
serving their reader's interests; and such self-decep
tion cannot go on forever. Eventually, it catches up 
with them. Consequently, Digital Design has no 
choice. We must find out what our readers need 
and do the best we possibly can to fulfill their 
expectations. 

What do the design engineers who read Digital 
Design need to know and how should it be organized? 
We have formal readership studies and focus groups 
to help us with the answers but we need dialogue with 
the readers. Write, call, drop in or communicate in 
any way you see fit, but let us know where you stand. 

During the coming year we will make a number of 
changes to Digital Design. Most of these will be 
developed from what you've already told us but 
some may be experimental. Anything can be done or 
undone, within the limits of common sense, but we 
need your feedback to keep us on the right track. 

With some help we can make this the best design 
magazine in the industry. We have a staff that is 
knowledgeable, eager and ready to turn Digital 
Design into the best-read magazine around-with a 
little help from our friends-the readers. 

John Bond, Editor-in-Chief 
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D.A.T.A. BOOKS® are like having 18 
researchers at your f ingertips ••• 

If you 're an electronics engineer, 
chances are you've already heard 
about DAT.A. BOOKS. You may even 
be among the thousands of engineers 
who use one or more of our 25-plus 
publications daily. 

Whatever information you need for 
your projects, DAT.A. BOOKS have 
it. Electrical specs .. . logic drawings ... 
package design . . . device replace-
ment ... manufacturing sources ... 
and more. DAT.A. BOOKS reference 
over 852,000 types of products from 
nearly 1,000 major manufacturers 
worldwide. 

Our information is complete, 
accurate and up to date because we 
contact these manufacturers con
tinually to get the technical data you 
need to complete your project faster 
and more efficiently. We know the 
information you require because 

we've been in the business since 1956. 
Inside DAT.A. BOOKS, you'll 

find easy to use standardized perfor
mance specifications, block drawings, 
alternate sources of supply, functional 
equivalence data, manufacturer loca
tions and more. 

You'll save time and money by 
contacting only those manufacturers 
you really need to for the best price 
and availability. 

Your time is much too valuable to 
waste calling manufacturers and 
paging through out-of-date catalogs 
when you can have DAT.A. BOOKS 
do it for you! 

Publications include- Integrated 
Circuits: Digital ICs, Linear ICs, Inter
face ICs, Memory ICs, IC Functional 
Equivalence Guide, Microprocessor 
ICs, Microcomputer Systems, 
Modules/Hybrids and Audio/Video 
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ICs. Discrete Devices: Transistors, 
Diodes and Thyristors. Special 
Devices and Directories: Optoelec
tronics, Power Semiconductors, Power 
Supplies, Microwave, Master Type 
Locator, Microprocessor Software 
and Applications Notes. Discontinued 
Devices: Digital and Audio/Video, 
Interface and Memory, Linear, Tran
sistors, Diodes, Thyristors, Optoelec
tronics, Microwave and Type Locator. 

Call or write us today. Or contact 
the DAT.A. BOOKS representative 
nearest you. 

Toll-Free (800) 854-7030 
Inside CA, call (800) 421-0159 

al.ll.1~A., INC. 
P.O. Box 26875 
9889 Willow Creek Road 
San Diego, CA 92126 

O.A. TA.BOOKS Representative Listings: EAST: Motion Engineering, MA (617) 485-2144; Astrorep, NY (516) 422-2500, NJ (201) 826-8050; Motion Technology, 
DE/MD/DC/VA (800) 482-6318; Stegman Blaine, PA/WVA (513) 729-1969. SOUTH: Motion Technology, NC (800) 532-6849, TN/ SC/ GA/ AL/FL (800) 
482-6318; Blackburn Associates, TX/LA/ AR/OK (214) 692-8885, TX (713) 463-1354. MIDWEST: Stegman Blaine, OH/ KY (513) 890-7975, (216) 8 71-0520, 
(513) 729-1969; Enco Marketing, Ml (313) 642-0203; JHS Associates. IL/IN/ WI (312) 741-9070; J . F. Gleeson & Associates, IA/KS/MO/NE (913) 362-4422. 
WEST: System Sales of Arizona, Inc., AZ (602) 829-9338; SSA Inc. of New Mexico, NM (505) 881-8877; Dynatech , CO/UT (303) 773-2830; Applied Controls 
Northwest, WA (206) 775-2999, (509) 922-1762, OR (503) 257-7408; Leddy Associates. No. CA/NV /HI ( 415) 969-6313; Va rig on Associates, So. CA (213) 
322-1120, (714) 855-0233, (619) 576-0100. CANADA: Tech-Trek, (416) 674-1717, (604) 273-1800. INTERNATIONAL: (619) 578-7600 or TLK 910530606. 



Floppy Cisk With Narrow 
Read/Write Gap ,-~· 
Nippon Telegraph jointly 
developed with Tele-
phone Public Corp. a 31/z'' microfloppy 
disk drive with a 1.6 Mbit storage capa
city. Features of the floppy disk include 
a magnetic head with improved magnetic 
efficiency, a narrower read/write gap 
which overcomes accuracy reducing 
mutual interference and interchangeable 
specifications with previous models with 
77 tracks, a 14,000 bpi maximum bit den
sity and a 135 tpi track density. 

Department Cf Defense 
Requires LCGMARS 

More than 50,000 US manufacturers will 
be directly affected by the Department of 
Defense's requirement for application of 
bar code markings to material procured 
by the military. The Logistics Applica
tions of Automated.Marking and Reading 
Systems (lDGMARS) project for barcod
ing is expected to save the Government 
more than $100 million per year in inven
tory costs. 

Ultra-Short Light Pulses 

Using a laser and an IBM developed 
"I ight compressor'', IBM scientists claim 
they have generated the world's shortest 
light pulses. The ultra-short pulses (12 
femtoseconds) are made by alternately 
switching and compressing laser light. 
They can serve as a "strobelight", slowing 
or feeezi ng the apparent motion of mole
cules, atoms and electrons so that thei r 
extreme ly rapid interaction may be 
studied in detail. 

.JECEC "lb Revise 
CMOS Standard 

The Joint Electron Device Engineering 
Council (JEDEC) CommitteeJC-40.2 on 
HC/HCT Logic Standard plans to revise 
Standard No. 7 titled "Standard for 
Description of54/74XXXX, 54/74HCU 
XXXX and 54/74HCTXXXX High 
Speed CMOS Devices" to include higher 
speed families. The revised Standard, 
targeted to be completed by the end of 
1985, also includes an Ice value for HCT 
when inputs are at V IH, Schmitt Trigger 
type switching and hysteresis vo ltage 
standards, Hex level converter standards, 
DC standards for analog multiplexers 
operating up to 10 V. 
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Cipher Cata "lb Acquire 
Spectra Logic 

Cipher Data Products Inc. signed a letter 
of intent to acquire privately-held Spec
tra Logic Corp. for an undisclosed num
berof shares ofits common stock. Cipher 
intends to develop more intelligent 
memory subsystem products by combin
ing Spectra Logic's knowledge of peri
pheral controllers with its data storage 
devices. 

PA "Thchnology Forms 
Semiconductor Company 

PA Technology, the science and tech
nology division, of PA Consulting Ser
vices, formed a new semiconductor 
manufacturing company, Array Logic. 
The company will design and manufac
ture prototype and small vo lume semi
custom devices. Manufacture begins in 
March 1985. 

Corvus, NEC "lb Develop 
CMOS Single-Chip 
Controller 

Corvus Systems, Inc. ~ 
and NEC Corp. are " '~ 
jointly developing a CMOS 
si ngle-chip Omninet LAN contro ller. 
The one-chip controller will be manufac
tured and distributed by NEC to Corvus 
and its Omninet licensees and increases 
transmission speeds from l Mbit/sec to 
4 Mbits/sec. The one-chip controll er will 
be upwardly compatible with the current 
three-chip set. 

Paladin Software, 
VisiCorp Combine Forces 

Pal adin Software Corp. and VisiCorp 
signed a letter of intent to merge through 
an exchange of stock. The new company, 
named Paladin Software Corp., develops 
and markets personal computer software, 
including a range ofVisiCorp products. 

AMC Suspends 
IC Shipments "lb 
Government Contractors 

Advanced Micro Devices has suspended 
shipment of certain ICs purchased by 
government contractors until it can verify 
that all test procedures specified in the 
customers' source control drawings 
(SCDs) are being accurately fo llowed. 
Discrepancies between AMD's proce
dures and the customer's requirements 

were uncovered by an internal audit. 
AMD expects to have all SCDs reviewed 
and discrepancies resolved by the end of 

March 1985. • . ,.. ~ 
Winchester .. . . · 
CiskCrive 
Suppliers Merge 

Under a definitive merger agreement be
tween Vertex Peripherals and Priam 
Corp., Priam will exchange shares of 
newly issued common stock for shares of 
common and preferred stock held by 
Vertex shareholders. Priam currently has 
15.7 million shares of common stock out
standing, and plans to issue approxi
mately 7.12 million shares to current 
Vertex shareholders. 

Summit Peripherals 
Introduces 
Microfloppy Ciak Crive 

Summit Peripherals, Inc. plans to enter 
the 31/2'' disk drive market with a family 
of high performance, low power con
sumption 3 'h" microfloppy disk drives. 
The initial product, SuPer 100, is a I 
Mbyte microfloppy disk drive, designed 
for the new generations of desktop and 
portable computer systems. Slated for 
first quarter 1985 production, the SuPer 
100 will be followed by the introduction 
of higher capacity microfloppy disk 
drives over the next few years. 

Cata 1/01 

FutureNet Merger 

The acquisition by Data 1/0 Corp. of 
FuturcNet Corp. in exchange for 
2,006,030 shares of Data 1/0 common 
stock has been completed . In addition , 
approximately 154,000 shares of com
mon stock have been reserved to cover the 
exercise of stock options previously 
granted to FutureNet employees. 

Anritsu Enters ~ 
Peripheral Market ~ 
Anritsu American, a supplier oftest and 
measurement instruments for electronics, 
telecommunications and broadcast in
dustries, will join the computer peri
pheral market in its US operations with 
its family of ANSI/ IBM-compatible tape 
drives. The family of products comprises 
a series of compact, 'h" streaming mag
netic tape drives, a se:·ies of cartridge tape 
drives and a series of IOVi'' reel magnetic 
tape drives. 
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Mini-MAP makes it practi
cal to apply array process
ing to general-purpose sci
entific and engineering 
computing. 

Practical in terms of use: 
Mini-MAP's compiler allows 
you to program the array 
processor directly in FOR
TRAN. An assembler, a 
linker, and a debugger are 
also part of the package. 
Plus you can use our library 
of over 250 highly opti
mized scientific subroutines. 

Practical in terms of 
throughput: Because it is 
an array processor, Mini
MAP increases the computing speed of a mini or super
mini computer as much as 10 to 100 times. Where it takes 
a typical minicomputer minutes to perform tasks such as 
image rotation, Mini-MAP reduces interactive response 
times to seconds. Your computer may require hours to 
perform each step of a trial-and-error-process such as simu
lation, but Mini-MAP, can zip through in mere minutes. 
DEC, PDP· 11. LSl· 11. and VA X· I I a<e trademarks of Digita l Equipment Corp. 
Mini·MAP is a trademark of CSPI. 

Practical in terms of cost: 
Mini-MAP is available as 
an economical, four-board 
set or as a packaged sys
tem. Now, with Mini
MAP, OEMs can offer 
their customers a better 
product at lower costs. 
Mini-MAP's low power 
demands, small size, and 
high reliability make the 
package extremely attrac
tive. And end users will 
find our FORTRAN com
piler and other software 
tools minimize program 
development costs. 

Some practical things to 
know about Mini-MAP: 

32-bit DEC"' floating point format 0 Interfaces to DEC 
PDP-11, LSI-11, and VAX-11 series 0 Up to 16 MBytes 
of data memory 0 1024 x 1024 2-D FFf in 8.8 seconds 
0 Extensive software tools plus dedicated applications assis
tance including training, convenient parts depots, and field 
service staff support our worldwide installations. 
To find out how Mini-MAP can work for you, call toll 
free 1 800 325-3110. 

CSPI 
THE ARRAY PROCESSORS 

40 Linnell Circle, Billerica, Massachusetts 01821 • 617/272-6020 •TWX: 710-347-0176 
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New Standard Proposed 
For Computer Software 

The National Information Standards 
Organization, a committee of the Ameri
can National Standards Institute, has 
completed a draft standard for number
ing computer software. The group decid
ed against adopting any of the three iden
tifying systems currently being used by 
publishers and has devised a new system. 

In 1983, the committee identified 
10,000 producers of some 40,000 pro
grams. With numbers of that size, the 
committee decided that an adequate sys
tem must have the ability to handle 
99,999 organizations, and 9,999 products 
per organization. 

The proposed Standard Computer 
Software Number (SCSN) is a 13-digit 
number, which is coded to show the re
gistering organization, a 4-digitproduct 
number assigned by the publisher, a 
3-digit unit number that indicates version 
or operating system required and finally 
a check character to guard against im
proper data transcription ; (e.g., SCSN 
U013-1234-123-5). 

If adopted as a standard, the SCSN 
would appear on all packaging, price 
lists, promotional literature, catalog in
formation and manuals or instruction 
sheets. Copies of the draft standard may 
be obtained from NISO (Z39) , National 
Bureau of Standards, Admin. 101, Li
brary EI06, Gaitherburg, MD 20899. 

More Companie& Halt 
Shipment& "lb DOD 
Contractor& 

Schlumberger's Fairchild Semiconductor 
Division and Advanced Micro Devices 
are reported to have halted shipments of 
source control drawing devices to DOD 
contractors because of improper testing. 
The two companies join the growing 
ranks of semiconductor manufacturers 
who have run afoul of the Defense Logis
tics Agency's testing procedures. Texas 
Instruments and Signetics have also had 
to recall and retest thousands of special
ly designed circuits. 

Although DLA made public announce
ments about the first two recalls, officials 
have not acknowledged the Fairchild and 
AMO testing problems. A group of elec
tronics industry officials is working with 
DOD to try to devise methods less drastic 
than stopping shipments for dealing with 
testing deficiencies. 
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New Supercomputer 
Research Center 
Established By DOD 

The Department of Defense has awarded 
the Institute of Defense Analysis a $12 
million contract to set up a supercom
puter research center in Prince George's 
County, a Maryland suburb of Washing
ton, DC. The new center would be man
aged by the National Security Agency 
and would be an important part of NSA'.s 
signal intelligence, encryption and code
breaking work. 

Although most information about NSA 
is classified, observers believe that the 
agency is a prime user of supercomputers 
and that the new research center would 
investigate parallel processing techniques 
for decoding ciphers. 

The new research activity is distinct 
from the Defense Advanced Research 
Projects Agency (DARPA) and is not part 
of its strategic computing project, al
though officials of both programs say 
they will cooperate and will exchange in
formation . DOD has recently established 
another research center, the Software En
gineering Institute at Carnegie Mellon 
University in Pittsburgh. 

Conference Predict:;a 
Writable Drives Soon 

Industry analysts and market researchers 
attending the 1984 Videodisc, Optical 
Disk and Compact Disc Conference held 
in Washington last December offered 
some predictions and timetables about 
when various models of new optical 
drives will be on the market. Steven K. 
Sieck of Link Resources told conference 
attendees that he expects all major CD
ROM (compact disc-read only memory) 
manufacturers to have writable drives 
ready for the marketplace within the next 
year. Most are expected to fit the floppy 
disk footprint of a personal computer. 

Ed Rothchild , publisher of Optical 
Memory News, said IBM will have a 
writable 5 1.4" optical disk drive ready 
within the n~xt six months. AJthough 
speculation about IBM's interest in op
tical drives appears periodically in the 
press, Rothchild offers some new details. 
He says that the writable disk will hold 
only 100 Mbytes of data , instead of !he 
600 Mbytes possible on a mastered com
pact disk. One reason given for the dis
parity is that the write head cannot pack 
data as tightly as a mastering facility. In 

by Anna A. Armstrong 

addition, he says the thrust oflBM's en
trance into optical technology will be for 
the PC because it already has a secure 
hold on mass memory for mainframes. 

Rothchild also reported that Hitachi is 
demonstrating in private showings a pro
totype of a 5 'A" magneto-optical erasable 
drive and media. Shown to some analysts 
privately in Tokyo, rumors of the new 
drive prompted Hitachi to demonstrate 
the equipment to a very select group of 
preferred clients. The hybrid system, 
which requires a special pre-grooved disk 
with a magnetic film under a plastic 
coating, is similar to one underdevelop
ment by Matsushita. 

'nindon Accuses 3 Firms 
Of Infringing Patents 

Tandon Corp. has filed a Section 3'J7 peti
tion with the International Trade Com
mission in Washington and a civil lawsuit 
in the US rnstrict Court in Los Angeles 
against three firms it says have infringed 
on its floppy disk drive patent. Tandon, 
which is based in Chatworth, CA, says 
that Mitsubishi, TEAC Corp. and Sony 
Corp. have violated its patent No. 
4,151,573 which covers the 3 V2 " double
sided drive. 

The ITC scheduled a vote on the ques
tion of whether to investigate Thndon's 
claims for early January (results of the 
vote were not available by press dead
line) . If, as expected, the commission 
decides to conduct an investigation, then, 
by statute, the probe should be completed 
in a year. 

An attorney at the commission told us 
it is important to understand that if the 
ITC decides for Tandon it could act not 
just against the three companies named
but could issue a general exclusion order 
against all drives that fit the classifica
tion . And the commission has been told 
by Tandon that it believes a number of 
other companies may be involved . 

One reason why companies use the 
ITC procedure is that it offers US firms 
expedited proceedings, the attorney said. 
''.A company can get an answer and some 
relief in a year at ITC. A District Court 
case can drag on for three or four years." 

Tandon filed another petition in August 
1984 against a Korean firm, Gold Star, 
and its US distributor Format Corp. How
ever, Tandon officials emphasize that the 
two cases are not related. The Gold Star 
case centers on industrial espionage and 
sabotage, not patent infringement. 
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The MARS-432 32-bit. programmable. floating point anay Dl'ClffllM 
And with good reason. Because the MARS-432 has opened up a new 
world of speed. power and ease-of-use that's hard for anyone to resist. 

The MARS-432 already interfaces with some of this world's leading 
computers - DEC. Apollo. Elxsi - to provide users with a new level 
of computational power. Interfaces for other leaders such as IBM, 
Perkin-Elmer, and Gould/SEL are scheduled to arrive soon. 

Simply put. we're setting the direction in state-of-the-art 
array processors with features such as: 
Programming Ease 
All of the computational power of an array processor 
doesn't mean much if accessing that power requires 
days of tedious programming. debugging and repro
gramming. That's why we engineered the 
MARS-432 with an architecture specifically 
designed to support a FORTRAN compiler and 
a screen-oriented debugging system that 
make accessing and utilizing its raw power a 
very civilized process. 

The MARS-432 also provides: 
D A Microcode Development System for off-line program 

development. 
D An AP Run Time Executive Support Package (AREX) for 

simplified processor initialization, 1/0 operations, and array 
function executions. 

D Applications Libraries for math, signal processing, 
and image processing. 

Speed 
D Add and multiply times of IOOns. 
D Computational power of 30 megaflops. 
D Computes a 1024-point complex FFT in 1.lms. 
D DMA transfers at 110 bus rates of 20 megabytes/sec. 
D Data memory write or two reads in 1 OOns. 

or paging for uninterrupted processing during 110 transactions. 



HOW CAN THE 
WORKSTATION TWO DOWN 

FROM THE mp RIGHT 
RETRIEVE A FILE 

WITHOUT KNOWING 
IT WAS ENTERED ON 
THE WORKSTATION 

THREE IN FROM 
THEBOl IOMLEFT? 



It's a well known fact that most net
works require a user to know exactly where a 
piece of data is stored in order to retrieve it. Which 
means even systems designed to share data and 
programs place inordinate demands on the people 

who use them. Failing unforgiv
ably to make sharing anything 
short oflaborious. 

On the other hand 
there is Apollo. We believe 

= = = = = ..=-. that computer systems should 
aid engineers and scientists 
in their design efforts. Not 
tax them with unimportant 
details like remembering 
where a piece of information 
is stored. 

Consequently, 
our DOMAIN~ processing 

With DOMAIN processing • k h 
it doesn't matter where a environment as s no sue 
filewasenteredorstored. thing from users. Instead, 
DOMAIN gives product designers the most effi
cient distributed computer system they can get. 
The industry's only known example of 32-bit 
dedicated workstations, each with the compute 
power of a mainframe, that let users transparently 
share both information and resources 
across a high-speed local area network. All in 
an integrated system that combines the desir
able features of both timesharing and dedicated 

--

computers without the drawbacks of either. Time
sharing without a terminal case oflimited power. 
Dedicated workstations without isolation from 
co-workers and their data. 

It means that engineers, scientists, 
architects and other technical professionals can 
effortlessly share information and files. Never 
sacrificing individual power. 

With DOMAIN processing, 

__ J·· you can even share information with 
other computer systems. Almost 
as easily as you can within the 
DOMAIN environment. ~ .. . ,; 

111 
Each workstation on the 
DOMAIN network pro· 
vides transparent access 
to needed information. 

Today, DOMAIN 
processing runs more than 
300 of the finest third party 
application packages availa
ble. Applications that cover 
electronic design automation, 
mechanical design and engi-

neering, computer integrated manufacturing, 
even software engineering and technical documen
tation. So you can automate an entire development 
process. Not just individual tasks. 

If your product developers spend too 
much time searching for information and too little 
developing new products, we suggest you contact 
Apollo. And see how productive computing can 
be. Call (617) 256-6600 x4497. Or write Apollo, 
330 Billerica Rd., Chelmsford, MA 01824, MS 17. 

apollo 
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DEPARTMENTS/Systems 

UNIX-Based Portable Provides Multitasking 
For Instrument Control And Data Acquisition 

U sing UNIX in addition to 1/0 and 
IEEE-488 instrumentation ports on 

a microcomputer is a good base for in
strument control and data acquisition. To 
allow such a machine to be moved around 
in a lab or industrial environment, Hew
lett-Packard has burned the kernel of 
their HP-UX UNIX into ROM and built 
in a microfloppy disk drive, 9" electro
luminescent display and ink jet printer. 
The HP Integral Personal Computer is 
based on an 8 MHz 16/32 bit MC68000 
and has a 16-bit graphics processor as 
well as window and user-interface soft
ware in ROM to make the system easier 
to use. 

The entire system measures just over 811 

wide (at its widest) x 13" long x 16" high 
and weighs 25 pounds. Initial list price 
for the system is $4,995, including disks 
for HP-UX commands, utilities and 
applications. Since OS and other basic 
software are ROM-based , no hard disk is 
needed. The trade-off for eliminating the 
hard disk is that, except the kernel, soft
ware must run on floppy disks. 

A standard system comes with 800 
Kbytesof memory : 512K for user RAM, 
32 Kbytes for display RAM and 256 
Kbytes of ROM for the HP-UX, Win-
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dows and Personal Applications Man
ager software (though UNIX takes sev
eral Mbytes, this kernel takes only about 
lOOK). A ROM plug-in port allows OS 
versions to be upgraded easily. By using 
a copy to root command, any or all of the 
user RAM acts as a RAM disk. RAM 
disk allows rapid data access and looks 
like a second disk drive to applications 
that need two disks. 

According to HP, their HP-UX version 
of UNIX is optimized for l/O through 
real time extensions and soon, DIL 
(device-independent library) . Real time 
operation is especially critical for data 
acquisition and control applications; for 
this machine, HP defines real time as 
about 100 msec per interrupt. 

T he extensions provided include 
shared memory, memory lock, real time 
priority, sync file system, interval and 
time of day clocks and reliable software 
signals to assure that an interrupt put in 
when the processor is busy will not be 
lost. DIL provides subroutines for high
level language calls to instrumentation 
and will initially support HP-lB, Serial, 
GPIB and BCD devices. To provide an 
upgrade for existing HP Series 80 users, 
HP-UX Basic is offered as an option; C 
is another option available. 

Hewlett-Packard's Integral Personal Computer 
provides portability and enhanced real time 
and 110 features. 

As many as 14 instruments can be 
daisy-chained to the built-in HPIB inter
face. And, unlike some low-end porta
bles, the Integral PC has two expansion 
slots. Option cards available for 1/0 in
clude RS-232 , GPIB, HP-IL, BCD, cur
rent loop and a 300/1200 baud modem . 
The slots could also be used for 256K or 
512K RAM cards. 

Like the 68000 processor, peripherals 
built into the system are more powerful 
than the average portable's. The ink jet 
printer is quiet and prints 150 cps in 80 or 
142 columns. A 9" flat panel display of 
512 x 255 pixels gives 31 lines x 80 
characters. The hard-jacket 3 W' micro
floppy is used in other HP personal com
puter systems; each double-sided disk 
holds 710 Kbytes. The keyboard is de
tachable and low profile with the numeric 
pad included. For other forms of input , 
two human-interface loop ports accom
modate mouse, tablet or bar-code reader 
devices. 

Should a larger system be desired , a 
bus expander with five added slots is 
offered . Not only can more 110 cards be 
used , but memory expansion up to 5.5 
Mbytes is possible. With two bus ex
panders, 12 slots (two in the main chassis) 
are available for add-ons. Additional 
microfloppy and Winchester disk drives 
up to 55 Mbytcs can be added. Other 
peripherals that will operate with the 
Integral PC include daisy wheel, dot 
matrix and laser jet printers and HP 
model 7470/75 and 7550 plotters. 

With their inside track on the instru
mentation market, the need for a power
ful portable computer must be strong. 
The combination of multitaskmg UNIX 
software with real time features, built- in 
1/0 expansion slots and 488 interface 
makes this particularly suited to instru
mentation and control applications. Inte
gration of peripherals· into the package 
should provide a versatile tool for many 
environments. - Pingry 
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Without Compromise. 
The Modgraph GX-1000. 

D 1024 X 780 Resolution 
D 4010/4014 Emulation 
D 15 Inch CRT 

Write 74 on Reader Inquiry Card 

D 132 Column Text Display 
D VT100M52 Emulation 
D $2795 

Modgraph, Inc., 56 Winthrop st .. Concord. MA01742 (617) 371-1710 I ffi'lii!JHH;i I 
• 4010/4014 ore trooemorks ol Teklronl1. inc • VT100NT52 are trademarks of [)lgltol Eoulpmenl C0tPOl'OllOn • fhe Screen image Is courtesy of Comoutervis1on CorporollO"I 



DEPARTMENTS/Boards 

Multibus II Boards Support 
Advanced System Architecture 

S ince the introduction of the specifi
cation, it was obvious that the Mul

tibus II would allow the systems architect 
to implement a high performance multi
processing system. Now, the introduction 
of several Multibus II products from In
tel will allow the realization of that archi
tecture (Figure 1). The lineup is impres
sive. It includes a single board computer, 
several cache-based memory boards, a 
central services module and software 
support. 

The CPU board, the iSBC 286/100, 
utilizes the Intel 8 MHz iAPX286 and 
supports the iPSB bus features of inter
connect space, built-in self-test diagnos
tics and message-based interrupts. Multi
bus II interconnect space is a standard
ized set of read-only and software config
urable registers: the read-0nly registers 
hold information such as board type, and 
the software configurable registers allow 
read and write operations under software 
control. · 

The iSBC 286/100 board uses Multibus 
II interconnect space for dynamic soft
ware system configuration and remote 
diagnostics and testing. A software 
monitor can be used to dynamically 
change i LBX II bus memory sizes, to 
disable on-board resources , such as 
PROM or JEDEC sites, and to read if 
iSBX bus or PROM are installed as well 
as to access the results of built-in self-tests 
or user installed diagnostics . 

Resident firmware to support Multibus 
II's built-in self-test power-up diagnostics 
is supplied by on-board microcontrollers. 
These improve the reliability and error 
reporting and recovery capability of 
Multibus II boards . In a Multibus II 

Figure 1: Typical Multibus II system configuration. 
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New family of Multibus II products from Intel. 

system, external interrupts (originating 
off the CPU board) are messages over the 
bus rather than signals on individual 
lines. Message-based interrupts are 
handled by a Message Interrupt Con
troller located on a bus interface piggy
back module. This allows one interrupt 
line to handle interrupts from up to 256 
sources. 

The iSBC MEM/3X X family of mem
ory boards are dual ported with access to 

the interfaces of both the Multibus II 
Parallel System Bus (iPSB) and the iLBX 
II (Local Bus Extension). The four main 
subsystems of the iSBC MEM/3XX boards 
are the cache controller subsystem, the 
cache memory subsystem, the DRAM 
memory subsystem and the interconnect 
space subsystem (Figure 2). The cache 
memory system is designed around the 
32-bit architecture of the main memory 
system. The cache memory controller 
and the 8 Kbytes of SRAM cache mem
ory subsystems improve CPU to RAM 
execution to zero wait state read accesses 
over the iLBX II bus when data requested 
is in the cache. A cache hit takes 125 nsec 
with an 8 MHz iLBX II clock. Using this 
series of memory boards, the maximum 
system memory capacity based on one 
CPU board and 19 memory boards is 76 
Mbytes on the iPSB bus. (Similarity. the 
maximum iLBX II memory capacity is 
20 Mbytes.) The memory partitioning is 
independent of the iPSB bus interface and 
the iLBX II bus interface. 
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• CHUMs solve shortages 
by replacing LSTTL, HC, HCT 

and other scarce parts. 
• CHUMs save money and power by replacing MMI 

PALS® and MMI HALS®. 
• CHUMs save space on your PCB by consolidating 

"glue" logic onto a single chip 
• CHUMs save time- prototype in 4 weeks-full pro

duction in 8 weeks. 
CHUM stands for CMOS High-speed Universal 

Microarray. There are two products available: the 
CHUM-99 (22 pads), and the CHUM-180 ( 40 pads). Both 
have high-frequency performance, low power dissipa-

ing trouble getting a standard CMOS or TTL part, 
we'll integrate it on a CHUM and deliver pin-compa
tible samples in four weeks. If you're facing produc
tion with expensive and power-consuming bipolar 
programmable logic arrays, send us your equations 
and we'll put them on a CHUM. If you've run out of 
PCB and still have some random logic left over, send 
us your schematic and we'll send you back a CHUM. 
And that's just a few ways CHUMs can he lp your 
indigestion. 

So, if you 're facing a problem that's sta nding be
tween you and shipping product , 
give us a call at 408-279-2830. 

tion, and a wide power-supply range (3- 8 volts) . 0~'$ CHUMs can help you in many ways. If you're hav- \C~<t~ 

Chances are your friend in 
need will be a CHUM 
indeed ! 

MM! PALS® and MM! HALS® are 
registered trademarks of Monolithic 
Memories Inc. 

TUMS®(which you will probably 
need if you don't use CHUMs) is a 
registered trademark of Norcliff 
Thayer Inc. 

CHUMs™ is a trademark of Univer
sal Semiconductor Inc. 

------

~c\'t 
c-r."J~<;,~ 

UNIVERSAL SEMICONDUCTOR INC. 
1925 Zanke r Road, San Jose, CA 95112. 408-279-2830 Circle 17 on Reader Inquiry Card 



Boards contir<.Jed 

iPSB Bus 
Interface 

iLBXTM II Bus 
Interface 

Cache 
Controller 
Subsystem 

Interconnect 
Space 

Subsystem 

The iSBC CSM/001 Central Services 
Module is responsible for managing the 
central system functions of clock gener
ation, power-down and reset, time out 
and assignment of IDs defined by the 
Multibus II specification. The integration 
of these central functions in a single 
module improves overall board area 
utilization in a multiboard system since 

Cache 
Memory 

Subsystem 

DRAM 
Memory 

Subsystem 

these functions do not need to be dupli
cated on every board. The iSBC CSM/ 
001 module additionally provides a time 
of day clock and the interface to a Mul
tibus I link board. 

To allow the iRMX 86 Operating Sys
tem to work in a Multibus II environ
ment, Intel has released an iRMX 86 
Multibus II package that contains system 

CEPARTMENTS/So~ware 

Figure 2: iSBC MEM/3XX board block 
diagram. 

modules that replace portions of the 
iRMX 86 Release 6. All the functions 
available in the iRMX 86 operating sys
tem are available in the iRMX 86 Multi
bus II operating system. 

Applications in Real Address Mode 
are supported for the iSBC 286/100 board 
including support for the SCSI peripheral 
interface. 

Obviously, now that third party board 
manufacturers have working products to 
test in their laboratories, it will not be 
long before more Multibus II products 
appear in the marketplace. Although the 
VME bus has a lead at the present time in 
the 32-bit market , the number of Multi
bus I board vendors that may support 
Intel's new bus is certain to challenge that 
lead very quickly. 

-Wilson 
Circle 239 

Prioritized Job Scheduling In Operating System 
Allows Multiuser Plus Real Time Use Of PDP-11 

D EC offers several choices for PDP-
11 operating systems: the single

user RT-II , event-driven, fixed-priority 
RSX-II optimized for real-time use and 
RSTS round-robin fixed-slice time
sharing system. UNIX is another popular 
option for the PDP, offering an ideal pro
gramming environment; it is widely used 
for multiuser systems. There is some gap 
there, in which a demand of prioritized 
timesharing and fixed-priority for real 
time tasks is desirable. S & H Computer 
Systems (Nashville, TN) have honed their 
TSX-Plus operating system to respond to 
that combination. Version 5.1 of TSX
Plus runs on the DEC Professional 350 as 
well as the PDP and has enhanced sup
port for communication options. 

The heart of its ability is an Adaptive 
Scheduling Algorithm in which priorities 
arc dynamically set. according to both 
user-specification and status of a job. 
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TSX-Plus allows some tasks to have fixed 
priorities either high or low; the state of 
these jobs only influences priority when 
in a wait-state, and two tasks of the same 
fixed priority are scheduled round-robin . 
Fixed-high-priority status is meant for 
real-time programs; fixed-low-priority 
should be assigned only to background 
tasks. All regular timesharing tasks fall 
between these two. 

RSX-11 scheduling is event-driven; 
every task is assigned a priority from 1 
to 250, and runs according to both that 
number and the events which determine 
whether it can execute (wait states). The 
highest priority task in memory executes 
until a significant event occurs, i.e. , an 
l/O request. DEC does offer an option for 
round-robin scheduling on a priority 
range or all jobs during SysGen. Another 
option in RSX-HM and RSX-HM-PLUS 
is for a task to be made ·'checkpointable" 

r - - - - - -1 Highest Priority 
L ~~ ~~~O~Y_J 
I Interactive I 
r "N~ime7aciiv;--, 
I Wait Completion I 
r "Noo-ini~ciive -, 
I Compute Bound I 
rF°ixed L-;;-wPric;rrty I 
1- - waitstiites - -i 
I (Non-Executable) I ~ ______ _. Lowest Priority 

Figure 1: Five general priority levels are pro
vided with TSX-Plus; fixed high is for real time 
and fixed low is for only background jobs while 
three are for normal timesharing prioritization . 
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Workstations that integrate in-house 
systeins on every engineer's desk. 
Maximize Productivity. 
Control Data looked at the need 
to integrate the design, layout, 
analysis and logic smrnlation 
functions ... saw a way to place 
low-cost design tools in front of 
your engineers ... and devel
oped the Electronic Design 
Workstation. 
IBM PC Compatible. 
lfhe Control Data Electronic 
Design Workstation offers full 
IBM PC and XT compatibility 
and complete system integra
tion that can speed you through 
80 to 90% of your design tasks at 
about l/5th the cost of func
tionally equivalent systems. 

Broad Applications. 
SCALD Hierarchical Design Con
cepts at about l/4th the cost of 
conventional workstations ... 
and more: 
• Advanced Schematic Entry 
• Documentation 
• Logic Simulation 

36 State Multi-Level 
Simulation 

• Netlist Extraction: 
TEGAS • SPICE • ASPEC 
SYSCAP • SCICARDS* 

• Project Management 
Easy Custom Interface. 
All drawing and netlist files are in 
a readable ASCII file format that 

makes developing interfaces to 
your in-house codes easy. You 
can do it yourself or we can do it 
for you. 
Find out how you can integrate 
your system and put Electronic 
Design Workstations in front 
of your engineers. Call toll
freel-800-253-4004, ext.1430 . 
In Minnesota, call collect 
1-612-921-4400, ext. 1430. Or 
write Control Data, Electronic 
Marketing, P. 0. Box 0, Dept . 
HQW09A, Minneapolis, MN 
55440. 

'TEGAS 1s J rcg1,1cn·d lrJlknurk ofC.1lnu Dn .. Gl·1wrJI Ek1..1no: Co ql 
SYSCAP 1s J n: g1-;tcn:d rr.idcnurk ofRm. k.\\dl ln1crn.H1•H1Jl , lnl 
SCICAR()S i' .1 rcg1<;tl·rcd 1r;llknurk of.S..:h:nt1fo .. C.1kul.1t1011)>, lnl . 
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So~ware continued 

or able to be swapped out of memory 
when a task of higher priority requests 
the partition in which it is executing. 

UNIX is a timesharing operating sys
tem; tasks are assigned a priority and 
scheduled for execution based on how 
long they have executed since being swap
ped into memory and on the user-set bias. 
Here, jobs that are compute-bound have 
a lower priority than those waiting for I/O 
or recently swapped into memory. 

With TSX-Plus, priorities range from 
0 to 127; real time tasks are assigned fixed 
high-priority between 127 and a fixed 
PRIHI value. Background tasks are al
located from 0 to PRILOW. Normal
priori ty jobs between PRIHI and 
PRIWW are scheduled both by assigned 
priority and by external events affecting 
their state (Figure 1). Job state is the pri
mary factor in the scheduling algorithm . 
When a task receives a character from the 
terminal, it is classified as interactive and 
remains in that state until it has either ex
ecuted for a predetermined period of time 
(round-robin or time-slice) or performed 
an 1/0 operation (event-driven) . It is then 
rescheduled into the interactive-CPU 
state, just below in priority, but still 
higher than any non-interactive state. 

Interactive tasks that accumulate acer
tain number of time units (QUAN!) or 
perform more than a pre-set number 
(IN'TDC) ofl/O operations are reclassi
fied and put into the noninteractive com
pute-bo,und state (Figure 2) . Jobs that are 
noninteractive usually execute in a non
interactive compute-bound state; as they 
come out of a wait state (when the re
source needed is available), they go into 
a wait-completion state. Wait~completion 
is higher priority than the noninteractive
CPU state; a task remains in that state 
until it either executes for a set period of 
time (QUANIA) or goes back into a wait 
state. A non interactive job can be moved 
into an interactive state when it receives 
input from the terminal. 

Scheduling in TSX-Plus occurs on the 
basis of priority state and user-assigned 
priority of jobs in memory. If the highest 
priority job is not in memory, the algo
rithm searches down the queue. Mean
while, the job swapper must bring into 
memory the jobs with highest priority in 
an executable state. How much swapping 
must occur is, naturally, a product of 
memory size. Users may set a system 
parameter determining how long an exe
cutable job remains in memory. Appro
priate setting of this and the other system 
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System Overview 

Interactive States r------------------------------, 
I I 

r======~==~=~ J------------= l l 
I 
I 
I 

QUAN1 C 
TL ____________ I I 

- - -- - - - - - - -,L..---;--+----4 Terminal 
Input Done 

__ !!!!~~V!_ ~~B.£.U~ ~ r ____________ 1 

.L------------.L QUAN1B 
Interactive 

1/0 
Completion 

L=========--1J I 
.JNO 

QUAN1 
Non-Interactive States 

YES 

r------------------------------, 
I 

Non-Interactive High Priority ri-1 r=======::::_1 .L------------j_ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Non-Interactive 
1/0 

Completion 

T T 
L:==========-J 

QUAN1A 

NO 

YES 

Figure 2: How time-slice parameters (QUAN) and external events reclassify state transitions of 
nonfixed priority jobs in TSX-Plus. 

parameters regarding how long a job may 
execute and how many 1/0 operations arc 
allowed in an interactive state are espe
cially critical in smaller systems. 

While all of this scheduling handles 
interactive and timeshared applications, 
real time applications, wel I addressed by 
DEC's RSX, are placed in fixed high
priority under TSX-Plus. As a result, 
tasks like process control or monitoring 
al ways have priority over all other tasks. 
The interactive teatures arc similar to 
UNIX, for multiuser applications . In 

environments where most tasks are real 
time, RSX-II provides more priorities 
(0-250) for jobs. And the universality of 
UNIX has advantages in famili arity as 
well as optimum design for program
ming. The combination of fixed high
priority for real time and weighted. time
shared medium-priority for interactive 
jobs in TSX-Plus provides one system for 
a range of tasks. 

- Pi11g ry 
Circle 2'Y 
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Only 'Iliad makes Bypass Static Switch a standard on 
all Powerstar™ UPS units. 

ou could call it a switch in time, be
cause Triad's automatic Bypass 
Static Switch-a better-than-standard 
feature on all Powerstar uninter

ruptible power supply (true UPS) units
transfers and regulates incoming power 
automatically and instantaneously. 

Powerstar true UPS units provide instantane
ous power upon AC line power failure. .. prevent
ing potential damage and memory loss and 
protecting equipment from an overload inrush 
of current without shutting it down. 

The Bypass Static Switch is a vital feature on 
any true UPS unit. But only Triad's Powerstar 
offers it as a standard feature at no extra cost. 

Powerstar is at work constantly, providing a 
continuous, regulated line voltage flow to 
equipment.freeing any power line of electrical 
interference and glitches .. .and protecting equip
ment against damage and losses due to line 
voltage surges, failures and irregularities. 

Powerstar units ensure complete isolation 
from the power line. . .and provide up to an hour 
of battery back-up time to prevent loss of 
entries. When power fails, Powerstar saves the 
day .. .and the day's work. 

Another powerful incentive 
is its energy efficiency. 

Powerstar units are 90 percent energy
efficient or better; it runs up to 20 ° C cooler 
than most other UPS units. 

With output ratings from 250 to 2500VA 
.. .and an output load capability that's unsur
passed in the industry ... there's a Powerstar UPS 
unit designed and competitively priced right for 
small or large computers, point-of-sale tenni
nals, word processors and virtually any 
microprocessor-based industrial control. 

Triad also makes a full line of Linestar™ 
portable and hard wire constant voltage regu
lators (CVRs) to protect equipment and opera
tions from low voltages, power surges and 
transients .. . with the added feature of both com
mon and transverse mode noise attenua
tion ... and with output ratings ranging from 70 
to 30,000 VA. 

Powerstar and Linestar. .. two powerful ways to 
stop line voltage irregularities before they stop 
equipment. 

For unsurpassed quality, competitive prices 
and fast delivery, contact your nearest Triad
Utrad distributor, or write: Triad-Utrad, Stand
ard Products, 1124 E. Franklin St., Huntington, 
IN .46750, 219-35~6500, TWX 810-333-1532. 



MEET THE STRONGES 

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, ITL, 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* COO NT 

STD CMOS 3.6 µ 7.0ns 700-3900 
HCMOS 2.8µ 5.0ns 440-3900 
VHCMOS 2.3µ 2.5ns 2600-8000 

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

BIPOLAR 
POWER 

PROP DELAY GATE DISSIPATION 
TECHNOLOGY TIME* COO NT PERGATE 

LS TTL l.8ns 500 2.3mW 
LS TTL 1.9ns 240-1100 0.8mW 

LS TTL 0.95 ns 2000 0.65mW 

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



TEAM ON THE CIRCUIT. 
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 Bou~v~ard, Sant!! C@ra, CA 95051 · ( 408) 727-1700 
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DEPARTMENTS/Graphics 

Graphics Display Controller For CAD Fits On IBM PC 

As graphics demands increase, so 
does the burden of extensive com

putation from the host, which is often a 
microcomputer such as the IBM PC. Ex
ecuting advanced programs such as CAD 
and solid modeling can be a slow and 
arduous process simply because the ar
chitecture was not intended for graphics 
demanding applications. A solution is the 
use of dedicated hardware for executing 
graphics intensive functions that 1 iberate 
the host to do managerial chores. This is 
especially important for today's higher 
resolution multiple color graphics work
stations aimed at CAD and solid model
ing applications. 

The pervasive IBM PC and look-alikes 
are becoming popular for graphics func
tions, not because of its computational 
sophistication, but the ability to act as 
manager for various functions . IGC 
(Hauppauge, NY) makes a high resolu
tion graphics controller that mates easi
ly with the PC for CAD/CAM-related 
graphics. The RGC-1040 remote graph
ics controller displays 1280x 1024 pixels 
at 256 colors from a 16.3 million color 
palette. Through software, resolution can 
be changed to 25 other formats, such as 
I0,240 x l024 XI or l.280 x 8,192 X I 

which is excellent for CAD applications. 
Standard features are double buffering, 
overlaying and the ability to read/write 
and display during double buffering. The 
display formatter allows four indepen
dent windows to be revealed simultane
ously on the display. Pixel by pixel pan
ning is also possible, in addition to zoom, 
which can be incremented from one to 
eight times . 

Graphics commands are executed 
from a 68000 having 128K of RAM and 
128K of ROM which can be increased to 
256K. The RGC -1040 utilizes four 
boards: a graphics processor board, a 
pixel memory controller board and a 
video controller board. The graphics 
processor controller board interfaces 
with a number of hosts having a 16-bit 
parallel port , two RS-232 ports, and a 
VAX OMA DR-IW interface. A PC inter
faces with RGC-1040 with a high speed 
OMA interface. The data transfer avoids 
use of the 8088 attaining transfer rates of 
170K 16-bit words/sec. The graphics 
processor relies on a Versabus interface 
for data communication between boards. 
The pixel memory controller board con
trols raster timing and control and has a 
high performance state machine for vec-

DEPARTMENTS/CAD 

tor generation for solid, dashed or dotted 
lines. A FIFO inputs vector data while 
the vector generator draws the previous 
vector. The same board avoids memory 
matrix boundary problems during vector 
generation. The pixel data controller has 
the responsibility of controlling the non
vector generated data to the pixel mem
ory board and has six modes of operation 
for pixel fill, screen overwrite and read
ing and writing of pixel data. The same 
board has a display formatter that con
trols pan , zoom, flip and split screen 
memory. 

Panning and zooming can be time and 
execution intensive, however, so the 
RGC-1040 uses a feature of reading of 
raster scan technology called dynamic 
image memory organization (DIMO) for 
real time (I/30th sec) execution. This 
technique allows a user to organize the 
eight memory planes for best control and 
to use it as a high level command. Using 
DIMO, a user can store up to four images 
of the two page space. Each page has in
dependent overlay planes which allows a 
user to look at one view while the host up
dates the second page and its overlay. 

- MacNicol 
Circle 236 

Altera Allows Custom IC Development On PC 

Development of custom ICs and 
PLAs can be complex and ti me con

suming, especially when research time is 
included to calculate the right technology 
for the right function. Standard gate ar
ray development can take between 6 and 
20 weeks. The cost of programming can 
vary between $10,000 and $40,000 and 
usually requires a minimum order above 
1,000 parts . Altera Corp. (Santa Clara , 
CA) is offering a solution that is similar 
to the speed and ease in programming 
EPROMs. Using an IBM PC or look
alike as host. the Altera system can create 
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a logical equivalent of a TTL series cir
cuit. Better yet. the CMOS gate array is 
erasable. The erasable programmable 
logic device (EPLD) can be programmed 
and, if needed, erased by an ultraviolet 
light. EPROMs found great success in 
the past because the devices could be 
used both for development and produc
tion . The convenience of erasure and 
modification allowed the ability for bugs 
to be worked out and new revisions to be 
made easily. Altera is hoping that eras
able gate array technology will become as 
popular and convenient as EPROMs. 

The $1,250 system comes with a disk, 
manual, plug-in card, a box with the in
terface to the IC and two EP300 ICs. 
Each IC, which sells for $17 in hundreds, 
is a 20-pin, 300-gate array. The EP300 is 
equivalent to 15 to 17 TTL ICs. 

A newer version of the system is the 
EP1200 which has 1200 gates in a 40-pin 
configuration. Using the same technolo
gy, the CMOS chip dissipates 400 mW 
during operation and 15 mW during 
standby. Altera's EPLD technology al
lows similar speeds to bipolar TTL. The 
chips can run at 16 MHz having a propa-
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OVT-311GX,. 
~ONOCHROME 

TERMINAL 

~· 
\..'""'' o\sc.oul'l1 "'"1.. 30% s1E~f',f.\ 
G~f>.pH\C. t-l ut-l\1S· 

~ 
Now for the first time, one terminal 

gives you the mobility to draw on an 
entire universe of graphics software - both 

PLOT 10 and ReGIS- plus full ANSI text-editing! 

Introducing Qume's new QVT 311GX,. , the only 
monochrome graphics terminal that offers full com-

patibility with both Digital's VT 125 and Tektronix' 4010/ 
4014 series . .. for substantially less cost than either! The QVT 
311GX provides full bit-mapped graphics on a 14" non-glare 
white phosphor screen, with four shades of gray. There's an 
optional mouse device as well. 

As with all Qume terminals, the QVT 311GX is engineered to 
the highest standards of performance and reliability, and 
backed by our experience and resources as an ITT company. So 
whatever moves you make in the years ahead, you know we'll 
be there with expert service and technical support. 

For more information about the QVT 311GX 
and Qume's other graphics and alphanumeric 
terminals, or our full line of daisywheel printers 
and disk drives, call (800) 223-2479. 
Or write Qume Corporation, 2350 Qume Drive, 
San Jose, CA 95131. 
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CAD continued 

gation speed of 35 nsec. The EP1200 is 
$129 in JOO unit quantities, and second 
sourcing by Intel is currently available. 

In addition to the newer chip is soft
ware that increases programming prod
uctivity. Entry oflogical functions can be 
in the form of Boolean constructs, a net 
list, state diagram entry or schematic 
capture programs. The new software 
package, called A-Plus for Altera Pro
grammable Logic User System, allows 
use of all four methods oflogic entry. The 
fastest method is schematic capture, such 
as FutureNet's (Canoga Park, CA) 
DASH-I, which costs about $6,280. This 
allows the ability to create, build and edit 
schematics for entry into the Altera sys
tem for a working custom IC in one day. 
The cost of A-Plus is $2,500. 

Additional features of A-Plus include 
the ability to produce a resource utiliza
tion report which prints out the total 
amount of remaining logic on the chip. 
This is useful for optimization and chip 
creation telling the designer what is the 
best logical structure to use. A-Plus also 
allows partitioning specific logic ele
ments for test purposes. The software was 

The Altera Corp. Logic Programming System . 

written in C providing portability. As a 
result , the software is now available on 
Daisy System's Personal Logical Work
station, and plans are being made to port 
the software on the VAX series and sev
eral 68000-based systems. 

Software and hardware security is be
coming an important issue in new IC de-

CEPARTMENTS/ICs 

velopment. The problem with EPROMs 
is that the code is easily read and copied . 
Altera EPLD devices have a security bit 
option which prevents the reading of a 
device after it has been programmed . 

- MacNicol 
Circle 235 

Software Defined DSP Chips Take Expanding Role 

I ntroduced nearly two years ago, Texas 
Instruments' (Dallas, TX) TMS 320 

16/32-bit processor is finding increased 
use in many areas of the signal process
ing arena . Based on the unique Harvard 
architecture, which separates program 
memory from data memory, informa
tion is retrieved from both spaces simul
taneously. As a result of this concurrency, 
the chip executes instructions at a rate of 
five -million instructions per second 
(Figure 1) . 

In a strict Harvard architecture. the 
program and data memory are in two sep
arate spaces. and there is little commun
ication, if any, between the two. In Tl's 
implementation . however. additional 
hardware is implemented to transfer data 
between the two locations thereby allow
ing greater flexibility of the application 
software. 
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Of the near 60 member instruction set. 
90 % can be executed in a single 200 nsec 
cycle. In additon . a 16 x 16 parallel mult
iplier residing on the TMS 320can mult
iply two 16-bit numbers and produce a 
32-bit result in one cycle. 

PHOTO COURTESY BURR-BROWN 

Exceptional speed has pushed the 
TMS-320 into a recognized position in 
the single-chip DSP market against com
petitors like NEC, AMI and Intel. But 
with the DSP market burgeoning and the 
competition getting rougher, TI is not 
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Leading the way in 
touch technology 

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

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

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

Carroll Touch can lead you to the touch 
system that's right for your product. We 
design and manufacture hardware for a 
variety of standard monitors and terminals as 
well as custom designs. Get in touch with us 
to find out more. Circle 71 on Reader Inquiry Card 

Carroll Touch 
a subsidiary of AMP Incorporated 

In Touch With Technology 

P.O. Box 1309 
Round Rock, Texas 78680 
512 244-3500 Telex 881906 
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resting on its laurels. An enhanced ver
sion of the TMS 320 that offers speeds up 
to 13 MIPS, a 544xl6-bit RAM and 
multitasking capability is expected to be 
announced. The new chip, which is im
plemented in 2 .4-micron NMOS, is also 
reported to provide single cycle multi
ply/accumulate instructions. 

TI is not the only supplier looking to 
capitalize on this virtually untapped 
market, NEC (Natick, MA) is offering 
their µPD7281 Image Pipelined Proces
sor. This new DSP chip is the first YLSI
based datanow machine. Unlike conven
tional computer architectures, dataflow 
configurations are data-driven as oppos
ed to instruction-driven. Both the TMS 
320 and µ.PD7281 are designed to avoid , 
or at least mitigate, the von Neumann 
bottleneck, which can severely dampen 
performance. In short, dataflow architec
tures attempt to exploit the inherent 
para I le! ism of certain applications. (For 
a complete analysis of the von Neumann 
bottleneck and dataflow machines, see 
Digital Design Nov., Dec. 1984, CPU 
Architecture Series.) 

The most recent product to use the 
TMS 320 is Burr-Brown's (Tucson, AZ) 
VME-based SPVJOO fixed-point digital 
signal processing (DSP) board (Figure 
2). The new board is targeted for appl ica
tions requiring real time analysis such as 
advanced industrial instrumentation. 
Other applications include speech proc
essing, image processing, vibration 
analysis and digital filtering . (The TMS 
320 has probably gained the most nota
riety in voice recognition applications, 
which rely heavily on autocorrelation 
type algorithms.) 

The difference between this board and 
similar competing products is that the 
SPVIOO is software defined . This allows 
the product to be used in different signal 
processing applications by simply alter
ring the software. Manufacturers such as 
DSP Systems (Anaheim, CA) and Sky 
Computer (Lowell, MA) offer products 
that resemble the SPVIOO, but their 
boards are tailored with discrete multi
plier/accumulators from manufacturers 
like Analog Devices (Norwood, MA) 
and TRW (La Jolla, CA). Using such 
high performance hardware obviously 
provides maximum number-crunching 
speed but at a cost of decreased tlexi
bil ity. 

On the other hand , Burr-Brown is bet
ting on the flexibility of their board to 
challenge the competition. Since the 
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Figure 1. The TMS 320 
is based on a modified 
Harvard architecture 
that allows communica
tion between the pro
gram memory and data 
memory. Butsincethe 
two storage areas re-
main separated , both 
can be accessed simul-
taneously. 

SPYlOO is completely software depen
dent. however, functions such as FFTs 
will be executed at slower rates in com
parison to DSP boards that utilize dedi
cated hardware. Although , with the help 
of the TMS 320 and its built-in multipli
er. speed may not be such a formidable 
problem. 

Software for the SPVlOO resides in a 
4K x 16-bit RAM and 4K x 16-bit PROM; 
for data storage, the board houses a dual 
4K Xl6-bit RAM. With two banks of data 
RAM. the board's efficiency is fm1her in-

Data 

16 

~ .(1536x 16) 

~)*015-00 
16 

16 

Data Di - Bus 

creased since data held in one area can be 
accessed while data residing in the se
cond bank can undergo processing. 

Fourier transform software (64 pt , 256 
pt, 512 pt and 1024 pt) is currently avail 
able for the SPVIOO. Other application 
programs soon to be announced include 
finite impulse response filtering , correla
tion, convolution and Levinson matrix 
conversion. 

- Col/err 
Texas Instruments . ...... Circle 232 
Burr-Brown . . ... . .. .... Circle 233 

Local VME Address Bus 

. Local VME Data Bus 

Figure 2. Burr-Brown's SPV100 DSP board uses the Harvard architecture based TMS 320 which 
runs at five MIPS. The new board purports to offer the most flexibility among the competition because 
of its complete software programmability. 
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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-488 1/0 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 

Copyright© 1984, John Fluke Mfg. Co .. Inc. All rights reserved. Ad No. 4823-1722. 

For technical data ci rcle number _ 1_2 __ 

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 NDN
EUADPEAN COUNTAI ES: 
John Fluke Mfg. Co., Inc. 
P.O. Box C9090, M/S 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 

IFLUKEI =====® 
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New Designs Improve 
Performance Of Flash A/Ds 

F lash converters, or parallel analog
to-digital converters, have enabled 

systems architects to reach sampling 
speeds ofup to 100 MHz for resolutions 
of 6- to 9-bits. However, they are anything 
but user-friendly to systems architects un
familiar with the workings of analog 
parts. Their ultra-fast speeds can cause 
driving and timing problems which re
duce the I Cs performance to something 
far below specified sampling rate figures . 
Testing of flash converters, made difficult 
by those same speeds, also cause data 
sheets to present less than accurate speci
fications. As a result, implementing a 
flash converter becomes a difficult, and 
sometimes impossible, task . 

The flash converter circuit employs 
2 11 -l analog comparators to directly 
implement the quantizer transfer function 
of an AID converter. The trip points of the 
comparators are spaced I LSB apart by 
the series resistor chain and voltage refer
ence. For a given analog input, all com
parators biased below the voltage turn on; 
those biased above it remain off. All the 
comparators change states simultane
ously, making the quantizing process a 
one-step operation. The second step re
quires an ultra-fast decoder circuit to con-
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vert the logic output of the comparators 
to binary form. 

Since the entire conversion takes only 
two steps, the flash converter is faster 
than either successive approximation or 
integrating type AID converters. But , 
there are limitations to the method of 
parallel conversion not found in other 
conversion processes. 

One limitation is the large number of 
comparators required for even moderate 
resolution - whereas a 4-bit converter 
needs 15 comparators, an 8-bit flash con
verter requires 255, and so on. As a 
result, most flash manufacturers agree 
that achieving resolutions of over 9-bits 
for true flash converters will be difficult 
because of size, circuit complexity, and 
cost considerations. 

Matsushita has announced a IO-bit 
single stage converter; a chip, however, 
has yet to be seen. TRW's LSI Products 
(La Jolla , CA), the acknowledged leader 
in the flash converter marketplace, is cur
rently developing a simi lar bipo lar 
device. 

Two stage flash converters, developed 
with digital corrective subranging, will 
more than likely become the primary 
design for high resolution ultra-high 

TRW's new TDC1047, a 7-bit AID flash con
verter, operates at 20 megasamples per 
second. 

speed converters. Multiplexing two AID 
converters and their outputs may attain 
higher sampling rates, in addition to 
yielding a converter of higher resolution. 

Several manufacturers of flash con
verters have begun to design parts with 
this cascading trend in mind. For exam
ple, Siemens (lselin, NJ) produces two 
ECL bipolar devices, the SDA 5200N 
and the SDA 5200S which differ on ly in 
their method of overranging. When the 
5200N is overranged, the overflow bit 
goes high and data bits DI-D6 go low. The 
5200S overranging not only sets the over
flow bit high, but also leaves bits Dl-D6 
high . Motorola (Phoenix, AZ) also man
u facturcs two ECL bipolar converters 
which behavesimilarily (the MCI0315L 
and the MC!0317L) . 

The logical classification scheme for 
flash converters centers on the manufac
turing technology used: CMOS or bi
polar. Among the companies making 
CMOS flash converters arc RCA (Somer
ville, NJ) which uses the silicon-on
sapphire technique, Tel mos (Sunnyvale, 
CA), and Micro Power Systems (Santa 
Clara, CA). Some manufacturers em
ploying bipolar technology are TRW, 
Siemens, Motorola, Ferranti (Com
mack, NY) and Analog Devices (Nor
wood, MA) . 

The major difference between these 
two technologies is speed and power. 
CMOS devices specify much lower 
power dissipation figures, bipolar flash 
converters, higher sampling rate speeds. 
For those applications that require low 
power consumption and conversion rates 
of around 20 MHz and under, CMOS 
flash converters may be a good design 
choice. On the other hand , if power con
sumption is not a vital consideration for 
a system and the systems architect wants 
the highest conversion rates available (up 
to 100 MHz) , bipolar flash converters arc 
probably the ideal choice. 

Because flash converters arc so di ffi 
cult to implement , all of the rrianufac-
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turers offer applications aid to systems 
architects. According to the applications 
departments, the most common prob
lems for architects working with flash 
converters are grounding and power 
supplies. 

Since the converter is both an analog 
and a digital device, special care must be 
taken to separate and isolate the analog 
ground from the digital one, otherwise, 
digital noise interferes. Noiseless power 
supplies, within the power supply rail , 
are also critical in order for the converter 
to function to specfication. Clock timing 
is another important facet of an analog 
part which systems architects, now deal
ing primarily with digital devices, fail to 
consider. 

With the high speeds of the flash con
verter, the performance and the matching 
of the comparators used in the conversion 
circuit becomes critical. Signal level var
iations across the comparator network 
may cause the converter to yield codes 
which indicate that more than two signals 
were detected at the same time. There
fore, the latch time for a comparator must 
be as short as possible. Also, the compar
ators may not receive the convert com
mand simultaneously, causing them to 
latch on different portions of the chang
ing signal. 

Spec sheets are the basis for most of the 
complaints from converter users. There 
are so many parameters on the data sheets 
that users have a difficult time determin
ing which values are the most important 
to their applications. Many specs, such as 
linearity, are hard to comprehend, and 
there are still several typical specs listed 
that should be absolute ones. Extended 
temperature range testing is also difficult 
for the companies to perform. However, 
until better testing procedures are devel
oped for the ultra-high speed converters, 
those spec values will remain typical. To 
overcome this problem, many users have 
begun to do more testing and analyzation 
themselves on the devices. 

Finally, systems architects planning 
to implement flash converters should 
remember that , in general, parts from 
different manufacturers are not compat
ible with each other. Pin compatibility, 
indeed even supply compatibility, is 
rare. Input ranges for the various flash 
converters vary widely; level-shifting 
and gaining a signal for one flash con
verter may not ensure its correct input 
into another converter. Matching two 
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converters for subranging purposes is 
difficult due to aperture time differ
ences, and output drive capabilities also 
differ. 

Advances in flash converter technol
ogy may help the device to break out of its 
niche market. Hybrid converters may 

Read After Write 

ease the burden of the systems architect 
somewhat, and the further development 
of those hybrids may lead to a more user
friendly monolithic chip. But one thing is 
certain: At present, the flash converter is 
not a device for the fainthearted. 

-Meng 
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Magnetic Streamer 
Tape Heads 

Problem: To identify a reliable source that can talk the 
language. 

Solution: Call Vikron at (715) 483-3233 and talk to a 
sales engineer. 

It will take only a few minutes to dis
cover a supplier that can help you solve 
your streamer head problems. We'll 
work with you on special wear designs, 
wrap angles and contact pressures. 
Superior head performance is assured 
by careful attention to critical para

meters like crosstalk and 
crossfeed rejection. 

: - Your design requirements will 

help our sales engineers to suggest a 
"standard" head, modified standard, or 
a custom designed head. We will work 
with you until your heads are installed 
successfully and you are totally satisfied. 
VIKRON'S FAMILY OF HEADS in
cludes digital card reader heads, digital 
read/write heads and general digital 
heads, as well as a complete line of 
analog magnetic tape heads. 

·--------------------I FREE HEAD SELECTION GUIDE I 
I Name Title I 
I Company Phone I 
I ~- I I I I City State Zip I 
I Vi PO. Box 737 I 
I I KPON 520 Blanding Woods Rd. So I 

St. Croix Falls, WI 54024 

I Phone (715) 483-3233 
Telex 291099 

L-----------------------J Circle ';fl on Reader Inquiry Card 
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PC Network Compatibility 
Promotes Versatile Systems 
by Julie Pingry, Senior Editor 

T he huge quantity of installed personal computers has 
changed the way people work. But even the near
standard IBM PC does not lessen the need for shared in

formation and facilities. Over the past several years, local area 
network schemes have emerged which allow the PC to provide 
some of the advantages of large multiuser computers as well as 
standalone PC functions. Now that IBM has announced a 
broadband PC Network, the popularity and usefulness of net
worked PCs will likely soar. 

Sharing resources has been a major thrust behind PC net
working, especially since prices of high-capacity Winchesters 
and laser printers can rival that of a PC. LAN connections 
should be more than just that, however: file sharing is an im
portant asset of multiuser systems. On-line access to updated 
common information can enhance the efficiency of a group of 
people working on one project , and most LANs are predicted 

The IBM PC AT and PC Network hardware: Sytek supplies the adapter 
card and IBM is a licensee of Sytek's Local Net/PC protocols. 
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to connect departments of under 50 nodes. 
Most networks for PCs use a rigid disk subsystem as a disk 

server, with software for file server functions residing in the PC 
to which the disk is attached. At present, few file servers are 
configured in the disk subsystem. But with the introduction of 
the Sytek-devcloped PC Network from IBM (Boca Raton, FL) 
and Sytek (Santa Clara, CA) as well as MS-Network protocols 
from Microsoft (Bellevue, WA) , it may pay to put file server 
protocols in firmware in disk subsystems. 

IBM's well-supported network scheme will likely spawn ac
tivity similarto the crush after the introduction of the IBM PC 
itself. Application programs to run across the network , 
gateways into other networks, file, print and communication 
server software and subsystems will probably appear from 
many sources. 

The IBM PC Network 
Though there are many personal computer networking com
panies and schemes, it is a good guess that all of these will pro
vide gateways to or compatibility with the broadband IBM 
system. A brief overview of the IBM PC Network should help 
in clarifying the distance other PC LAN suppliers will have to 
go to remain IBM compatible. 

The IBM PC Network (Figure 1) connects IBM (or compati
ble) personal computers running PC DOS 3.1 , to be released 
soon. A Network Adapter board for the PC, AT, XT or Portable 
slots into every computer to be attached to the net. NETBIOS 
(Network Basic Input/Output System) ROM on this Adapter 
implements the Network, Transport and Session layers of soft
ware protocol (sec Digital Design , January 1985 for descrip
tion of the seven layers of OSI networking protocols). Each net
work. regardless of size, needs one Translator Unit , or broad-
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Dig Out 
With Moilel 70 PC. 

Cartridge Tape System 
Digi-Data's Model 70 PC cartridge tape system lets you back-up your 
PC's Winchester drive without getting buried in floppies. One cartridge 
holds 16.5 Mbytes of data, more than you can put on 51 floppy disks! 
And you can back-up your 10 Mbyte PC XT® drive in less than 15 min
utes of unattended operation . That is a small fraction of the time it 
would take with the PC's floppy, with you standing there changing 
disks. 

Our file-oriented structure makes it possible for you to back-up 
only what has to be changed on your disk. That saves still more time 
and storage capacity. 

70 PC comes ready to run on your IBM PC XT and most compati
bles like Compaq , Columbia Data Products and Eagle. Complete with 
controller board , driver software and cables . 

Digi-Data's products also include 1/2 inch and 1/4 inch start/stop 
and streaming drives and systems. 
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band headend, with connection hardware and broadband cable 
to interconnect network nodes (PCs) to the Translator Unit. 

Debates over the virtues of broadband versus baseband 
technology have been overshadowed by other issues. However, 
there are significant differences. Broadband systems are analog, 
and though tweaking and high costs are common in analog 
systems, the volume of broadband equipment used in the cable 
TV industry has produced reliable, cost-effective products. 
Digital baseband also uses coaxial cable, and the cable specified 
for Ethernet is relatively expensive. 

Few PC networks have used broadband; IBM purchased the 
technology from Sytek. According to Greg Ennis ofSytek, IBM 
chose broadband technology because the medium allows longer 
cable links than baseband, offering the potential for larger area 
connection. In addition, broadband cable can support many 
separate services simultaneously, so there is an installed base, 
and firms can view it as a utility, rather than an expense incur
red in conjunction with one product. IBM's translator, however, 
provides only one channel. So although the technology has the 
potential for many signals or combined channels for a high 
speed signal, the IBM PC Network per se does not. 

The Network Adapter board design (Figure 2) offloads the 
PC processor of most communication processing. Its Host In
terface Controller (HIC) and TTL bus receivers make the board 
look like an array of 1/0 spaces to the PC. An Intel 82586 
CSMA/CD LAN controller chip and Sytek Serial Interface 
Controller (SIC) together interface to the on-board RF modem 
and network. NETBIOS resides in an 8K x 8 ROM; other 
memory is used to store a permanent ID, Adapter for program 
and protocol information, and 16K X 8 of RAM is used for data. 
Significantly, the board also uses the Intel 80188 micropro
cessor, so the card is a powerful networking front-end . 

Since the system uses logical layers (as most networking 
schemes do), software may be more critical for interoperability 
than the hardware. NETBIOS and the basic protocol architec
tures, in particular the uppermost Session protocol , will be 
critical; IBM has proclaimed that NETBIOS will be the inter
face to all of their networking systems. 

Protocols included in the BIOS on the IBM Adapter, accord
ing to the ISO's OSI model, are levels 3 through 5. For Network 
(3) , the P-acket Transfer Protocol (PTP) provide's simple transfer 
services including routing and address location. It is used by the 
Transport (4) level protocols, for both virtual error-free con
nection, called Reliable Stream (RSP), and unacknowledged 
Datagram (DTP) transmission. These, in turn, are used by the 
Session layer, a network protocol level that has often been miss
ing or partially implemented. 

IBM's Session (5) level includes Session Management to 
allow users to connect to a name or named process; this uses the 
RSP. User Datagram Protocol (UDP) makes use of DTP for 
best-effort datagram delivery to an alias or named process. This 
level also includes Name Management (NMP) for linking alias 
names to network addresses and translating remote names to 
network addresses, and Diagnostic and Monitoring (DMP) . All 
commands between DOS and NETBIOS take a standard form, 
the Network Control Block (NCB). 

NETBIOS actually sits beneath PC DOS 3.1, so although the 
common BIOS seems intended for compatible software 
building, either may be the base for applications. The IBM PC 
Network Program interface to DOS uses Interrupt 21, (INT 
21H), INT 2FH and INT 2AH. The sections of particular in-
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terest for multiuser applications are INT 21H 3 D, or an extended 
open where specified access (read, write or read/write) or shar
ing mode (defining the type ofl/O other processes can do to a 
file, namely, compatibility, deny read/write, deny write, deny 
read or deny none) can be chosen and 50 for physically lock
ing and unlocking files. 

To assure that these locks do not adversely affect network ac
cess, both IBM and Microsoft protocols require all locks (under 
50) to be unlocked before a file is closed. IBM's concurrent file 
server software uses a utility to close and unlock files . Under 
Microsoft's protocols, closing a locked file is not allowed , but 
there is no similar server utility to prevent the condition . 

Some of the interesting features of the IBM PC Network are 
that each adapter can maintain 16 simultaneous two-way ses
sions and be addressed with 16 user-assigned names. Inclusion 
of name management at every node is also important ; many 
systems centralize this function . Especially with the popularity 
and power of the AT, provision for multiuser nodes is impor
tant. The layering of the protocols allows them to be used with 
other operating systems and network architectures as well . In 
addition , the built-in NETBIOS programming interface allows 
application programs to be smaller. 

Sytek claims that at the 2 Mbit/sec line speed, the protocol 
functionality on the adapter card allows application-to
application throughput in excess of 600 Kbits/sec. This is a 
notable improvement over the 150 Kb its/sec throughput if pro
tocols run within the PC itself. In fact, 600 Kbits/sec rivals the 
throughput of many Ethernet systems with a 10 Mbit/sec line 
speed. In reality, the line speed has Less effect on throughput be
tween applications than installation and software design . 

Sytek is licensing their LocalNet Protocols, on which the 
IBM Network is built , for $5,000 per specification package. 
System components from IBM are not expensive: the Network 
Adapter card is $695, and the Network Translator Unit is $595. 
Cable extension kits for more than eight users on the network 
are also available. 

Other PC LANs 
Several companies have already made inroads into the market 
for networking personal computers. Though compatibility with 
the IBM scheme will be a critical factor in their survival , many 
existing LANs will survive intact. During the next six months 

Figure 1: Block diagram of the IBM PC Network, with a server on the 
right and a workstation node on the left; all disk 1/0 requests go through 
DOS. 
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liault has been a torge no of V«Y satts-
fted customers, which means a large number of 
satisfied OEM's. But durability is only part of the 
Genicom 3000 printer advantage. 

The Genicom 3000 family of printers offers multi
model flexibility combined with single design sim
plicity to give OEM's real dollar savings with price/ 
performance matching for every customer. Parts 
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more. There's such a diversity of models, features 
and options, you can choose just the right printer 
and you don't have to pay for things you don't need. 

See how long you can keep your customers satis
fied ... with the long lasting, field proven printers that 
have earned the respect of OEM's nationwide-the 
Genicom 3000 family. 

Genicom corporation, One General Electric Drive, Waynesboro, VA 22980 In Virginia, coll 1-703-949-1170 
For the solution to your printing needs call 
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And AT&T, Columbia, Compaq, Corona, Eagle, TI Professional, 
QICSTOR-PLUS, PC-DISC, PC-BACKUP, PC-CARD, and PC-9 TRA 
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to a year, these firms will scramble to achieve NETBIOS and 
PC DOS 3.1 compatibility or internetwork gateways. 

Availability of the protocol license from Sytek will be key; 
with a copy of what resides in the NETBIOS of the IBM adapter, 
some software developers will not need to go to the operating 
system. The Microsoft protocols could also play an important 
role; these have been developed in conjunction with Intel, and 
are operating system and hardware independent . They are de
signed to provide application-level compatibility with the IBM 
PC Network for networking companies and software 
developers . 

The MS offering is not, however, identical to IBM's protocols. 
These dffferences limit communications compatibility between 
MS and PC protocols. Microsoft needs to implement some form 
oflower level network protocols because many of the network 
systems they are targeting for sales do not have all of the pro
tocol levels implemented in NETBIOS. The IBM Redirector is 
Microsoft's design, but server software is not the same. 

Both MS and PC Network software treat the file/print server 
as an application and provide separate redirector software for 
the server node in addition to the redirector and utilities for each 
node. Unlike IBM's protocols, the MS-Net File/Print server 
does not allow concurrent applications. This can be a drawback 
in relatively slow server functions like backing up data or print
ing. IBM also offers a high level interface through DOS to the 
NETBIOS uppermost (Session) layer. 

Microsoft will probably purchase a license to make their pro
tocols fully IBM-compatible. But meanwhile , MS-NET is 
allowing many PC LAN vendors to keep up. Some of the com
panies who announced MS-Networks before the end of 1984 
are: Corvus Systems (San Jose, CA), Proteon (Natick, MA) , 
3Com (Mountain View, CA) , Orchid Technology (Fremont, 
CA), Davong Systems (Sunnyvale, CA), Nestar Systems (Palo 
Alto, CA), Ungermann-Bass (Santa Clara, CA), Interlan (West
ford, MA) and Western Digital (Irvine, CA). This list includes 
some of the leading firms in the networking business; some, but 
not all, focus on only personal computers. 

Many of these firms' systems have characteristics that might 
be advantageous. 3Com, for example, uses Ethernet. By adher
ing to this international standard, the system is compatible with 
standard networks of other types of equipment. Another leading 
PC LAN company is Novell (Orem, UT); though their system 
operates on twisted pair, it uses a proprietary network operating 
system efficient enough to make throughput speed exceptional. 
Corvus and Xcomp (San Diego, CA) also operate over low cost 
twisted pair. Multivendor PC networking, including Apple and 
others, is another potential bonus of Corvus' Omni net. 

For PCs and other machines, Proteon uses a token-passing 
scheme, now recognized as a performance boost for applica
tions requiring assured access to a line. Nestar has long hit the 
high-end of the PC network market with token-passing PLAN 
products aimed at 50 or more user nodes per network . The 
MIL-1553 bus is used for Standard Data's (Pompano Beach, FL) 
network , which can also hook up S-100 bus machines. 

Large OEM agreements like 3Com's with Xerox and 
Ungermann-Bass' with GE should keep some PC networking 
firms strong. Installed base may help some of these companies 
through familiarity and the need for network expansion . And 
shou ld a customer turn coat and go to IBM, most systems will 
be compatible. 

As for software, Software Connections (Santa Clara. CA) has 
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Figure 2: The IBM PC Network Adapter includes an 80188 micropro
cessor RAM , ROM and standard Ethernet-compatible 82586, in addi
tion to the RF modem, host (HIC) and serial (SIC) interface control 
circuitry. 

already declared support of the IBM dictates. Look for com
panies like Micro Data Base Systems (MOBS) (Lafayette, IN) 
and others to bring out products this year. as well. Now that 
there is a standard interface to PC networks, multitasking ap
plications will be far less risky. 

Because IBM's PC DOS was not designed for multitasking, 
many networking schemes have used semaphores to allow file 
locking and shared data . Several dozen application packages 
have been written for the more popular of the PC networks that 
use this type oflogical file locking. Now that IBM is providing 
physical locking in DOS 3.1, more elegant forms will be 
poss ible . 

Disk/File Servers 
In addition to the software and hardware changes needed to 
communicate effectively between PCs, file, print and com
munication servers are critical. Currently, most servers avail
able for PC networks consist of software to run in a PC (pref
erably the AT for all but the smallest networks) plus a hard disk 
or subsystem . The IBM scheme also uses one PC as both server 
and node. 

Nearly all networking companies offer servers for their 
systems. As communication companies, however, most are not 
using terribly innovative or high-performance disk systems. 
Those firms offering very low cost networks may even provide 
software for a standard PC AT, with no additional disk storage. 
For larger networks, disks as large as several hundred Mbytes 
may be used. Many PC networks allow each node to request 
space on the shared disk with inadequate management. 

The people at Novell feel their tile server will help them com
pete. They define a file server as one in which the server itself 
manages the shared disk and one in which the indi vidual PC 
nodes on the network manage access to the disk as a disk server. 
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The perfect keymodule for thousands of demanding, 
high-speed word and data processing applications 
worldwide. And, it's ready now to meet 1985 Safety 
Regulations. At the lowest cost of any full-feature 
keyboard switch. 

The proven contact concept-crossed knife edge 
gold contacts-provides high contact area force and 
eliminates closure interference by contaminants. 
Contact resistance is very low: typically 24 milliohms. 

The innovative yet simple design of the MX 
results in an extremely low profile, easy operation, 
clean IC logic signals, long life (5 x 107 switchings) 

and low power consumption. The new MX is one of 
the most reliable and lowest cost keymodules 
available. 

You can get the MX with several options, inch).ding 
LED's, double contacts, angled stems, two poles for 
two functions-as single keymodules or as standard 
or custom keyboards designed to your specifications. 

It is creative engineering such as this that makes 
Cherry the cost-effective headquarters for keymodules 
and keyboards. Your design task will be easier with a 
partner who uses the latest technologies to solve your 
specific interface problem. Contact Cherry today. 

CHERRY ELECTRICAL PRODUCTS CORP. 3631 Sunset Avenue . Waukegan. IL 60087 • 312/578-3500 

Circle 24 on Reader Inquiry Card 



IC/ BOARD/SYSTEMS APPLICATIONS 

Intel Introduces VLSI Controller 
Specifically For PC LANs 
At the lower bit rates of networks de
signed for PCs, a single chip can now 
provide the physical and data link level 
control that requires three chips (one 
not yet available) in higher-speed LAN 
controllers. The 82588 from Intel (San
ta Clara, CA) in a 28-pin DIP includes 
a programmable CSMNCD controller, 
Manchester or NRZI encoder/decoder 
and collision detection logic for net
works operating at 1-2 Mbits/sec. 

Like Intel's 82586 LAN processor 
ch ip for 10 Mbps Ethernet or Cheap
ernet systems, the 82588 is program
mable. In this case, the options are de
signed for control of the two network 
schemes backed by the giants: IBM 
PC Network and StarLAN proposed 
by AT&T. For the IBM/Sytek "optimized 
broadband" network, the chip sup
ports 2 Mbps NRZI encoding/decod
ing and SDLC framing . For a base
band system like StarLAN, 1 Mbps 
Manchester code and end-of-carrier 
framing can be selected . Other pro
grammable parameters include slot 
time (or worst case turn-around time) 
for different distances, address 
length, interframe spacing and station 
priority. 

Two modes of collision detection are 
supported to lessen chances of unde
tected transmission problems. Code 
violation checks incoming bits for ad
herence to NRZI or Manchester code 
schemes. Bit comparison is a signa
ture analysis: a node listens to the sig
nals it transmits on the receive chan
nel and checks them for a match. The 
latter method is particularly useful for 
systems with separate transmit and 
receive channels, like the IBM and 
StarLAN systems. 

A feature of the 588 used before in 
the 586 is buffer chaining. So that 
short frames do not waste the rest of 
large storage spaces, buffers are short 
(100 bytes) . Longer frames are stored 
in several buffers linked together. The 
586 links buffers automatically, but in 
systems using the 588, the CPU must 
specify the buffer start address. Still , 
making the most of buffer space is crit
ical for PC systems with limited 
memory. 

Both high-level software commands 
and direct hardware interface to Intel 
80188 or 80186 microprocessors ease 
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In a system based on the 80188, the 82588 requires no TTL to interface to the processor. 

interface to the chip . No low-level 
driver software must be written ; the 
CPU invokes high-level commands 
such as Transmit, Configure and Diag
nose directly. A 16 byte FIFO provides 
efficient use of bus bandwidth , and no 
wait state operation is possible on an 
8 MHz bus. 

The FIFO and data link controller 
silicon is a direct duplicate of the older 
82586. Both chips are HMOS, and ex
perience with the 586 allowed rela
tively easy design of the IC. Allow
ances for various types of networks as 

well as direct interface to popular pro
cessors (Sytek/IBM boards use the 
80188 and 82586 now) should provide 
designers with good entry into LAN 
board design . Other target appl ica
tions include serial backplanes. 

A similar single chip for the physical 
and link layers of the Corvus Omni net 
should appear within the year. Late in 
1984, NEC and Corvus announced 
that such an IC is in development. In 
that case, the controller will likely be 
Omninet-specific. 
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Figure 3: U.S. Design's CSS-800 Winchester disk subsystem has many 
features useful for good performance on a network. 

In addition to server disk control, Novell's network operating 
system includes fi le server functions, rather than running file 
management as an application on top of DOS. The operating 
system has further been written for multitasking, allowing con
current operations in the server. 

In a recent announcement , 3Com has introduced a multi
function server, called 3Server. This 80186-based engine is 
dedicated to file, print and communication server functions. No 
keyboard, monitor or floppy disk drives are used, which cou ld 
be an advantage in both cost and reliability of the system. It does 
include a 36 Mbyte Winchester, 60 Mbyte backup tape, 512K 
RAM, print server for either para! lei or serial ports and remote 
mail and terminal emulation. Up to six additional 36-Mbyte 
disks as well as 384K for additional cache and port expanders 
can be added. The initial price for the 3Server is $7,495. 

Some disk subsystem companies are also attacking the server 
market. As long as IBM and other leading networks put server 
software in a PC, separate vendors for drives and networks may 
be common. Many drives offer only relatively good perfor
mance and capacity. But as networks grow and complex 
database and transaction processing software is adapted for net
works, better performance and capacity will be expected . 

Perhaps the most important storage subsystem feature for net
work performance is cache. If sufficient cache for several full 
tracks is available, every node requesting a disk read can expect 
relatively fast access to consecutive data. Emulex (Costa Mesa, 
CA), Priam (San Jose, CA) and other major disk subsystem 
manufacturers provide cache as well as built-in backup. 

To increase performance further, optimized (or elevator) 
seeking may be used. With several requests present at the server 
simultaneously, each requested sector or track can be read as 
the head passes that area. This speeds track seek, the major 
component of disk access time. A leader in this field is U.S. 
Design (Lanham, MD); they also offer cache with management 
(Figure 3) and features like dynamic relocation, so the most 
commonly used data is where access wi ll be fastest. 

Data interleaving on the disk is a common feature of products 
claiming to be in the server market. With this scheme, logically 
contiguous records are not physically contiguous on the disk, 
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but intermixed with sectors of other files, so data is not receiv
ed faster than the controller and system can buffer and use it. 
Interleaving can reduce head movement when requests from 
several controllers or for different files are received at about the 
same time. Though this can provide some speed advantages, 
they are not as great as those cache can afford. 

Access speed is one major network performance factor; 
another is backup. Built-in tape systems are almost essential to 
shared disks. Disk subsystem companies concentrating on good 
backup include Racet (Orange, CA) and Emulex. Using com
mands in the SCSI bus interface, Emulex's subsystems can copy 
disk to tape without host intervention. 

U.S. Design uses two controllers, one for the tape and one for 
the disk, so that backing up data does not affect disk perfor
mance or tic up the network. Since streamers are a disk dump 
type of backup, they can waste valuable line time if not managed 
correctly. File server utilities can allow selective backup even 
with streaming drives . Tallgrass (Overland Park, KS) uses a 
start-stop tape that, though slow, emulates floppy backup. 

Many of the performance features of network disk server 
systems are those common in single-user systems as well. Sunol 
Systems (Pleasanton, CA) touts run length limited coding 
(RLLC) in their 'Universal Networkjng Mass Storage Systems'. 
Each flux transition (or magnetized physical area) of an RLL 
encoded disk represents more data than the same area encod
ed with standard FM or MFM methods. Major drive companies 
also provide defect mapping, so the drive appears error-free to 
the host. This improves reliability and speeds handling of prob
lems. Ongoing mapping can be an even more important feature : 
as a disk deteriorates, all problems, new and original , can be 
avoided. 

The main features to look for in systems for networking are 
cache, access speed, backup and reliability. At some point , the 
limits of the standard PC as a server will provide further impetus 
for dedicated server boxes. Though IBM doesn't offer this, large 
networks can benefit from sophisticated subsystems now. 

Effective PC Networks 
Now that IBM has specified a networking system for its PCs, 
there is a de facto standard; this lends credibility to PC network
ing as well as impetus for a broad range of product develop
ments. But as with all areas of IBM compatibility, it may not be 
as easy as plug-and-play. 

Certainly OEMs of networks and systems will be digging in 
to the BIOS, DOS 3.1, Microsoft and Sytek specifications to 
become compatible. Already, the differences between the IBM 
and Microsoft protocols are apparent; as more work is done, 
as much incompatibility as compatibility may be fostered. 

Once internetworkjng is accomplished, users will likely need 
greater capability in servers. Dedicated server nodes with very 
high performance from both hardware and software will be re
quired. Servers for concurrent printer, disk and backup access 
should find markets as well. 

With silicon like the Intel 82588 for the IBM PC network 
already avai lable, developing compatible hardware products 
within market windows will be somewhat eased . Software com
patibility is more critical, and until Microsoft and IBM are com
patible, probably much more difficult. DD 
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Magnetic Tape: Filling The 
Secondary Storage Gap 
by Bob Hirshon, Contributing Editor 

F
or magnetic tape, a technology 
generally considered stodgy and 
unchanging, these are tumultuous 

times. From low end to high end, the tape 
industry is undergoing unprecedented 
activity. 

Not that the basic technology is under
going dramatic change; in fact, magnetic 
tape technology hasn't changed substan
tially in decades. But the computer in
dustry overall has changed. Today the in
dustry demands removable secondary 
mass storage for systems using fixed 
disks for primary mass storage. The in
crease in capacity of those disks demands 
a secondary storage system using media 
with high capacity and low cost per 
Mbyte. And of course, the more widely 
interchangeable the media is, in terms of 
both physical configuration and data for
mat , the better systems designers feel 
about specifying it. 

In addition to these overall industry de
mands, another force is shaping the fu
ture of tape drives: the increasing accep
tance of standard 1/0 interfaces, such as 
IPI and SCSI. These intelligent interfaces 
could make the difficult task of selecting 
and integrating a tape drive a simple mat
ter of plug and play. 

Standards Pros And Cons 
Standardization is both a blessing and a 
curse for the magnetic tape industry. 
When competing tape drive manufactur
ers agree on a common media and for
mat, the industry is assured of sufficient 
supplies of media from multiple sources 
and interchangeability of media between 

Bob Hirshon is Contributing E.ditor, Peri
pherals, for Digital Design and Editor
ln -Chief a/Memory Update (78 Oldham 
St., Pembroke, MA 02359. Tel. 800-962-
2001), a semi-monthly news journal of 
mass memory technology. 
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Figure 1: Magnetic tape otters the twin advantages of mature technology and lower cost per Mbyte. 
Here, an engineer tests high density tape at 3M's new Sagamihara, Japan facility. 

systems. When drive manufacturers set
tle on interface standards, it helps 
strengthen the tape industry overall by 
providing systems integrators with multi
ple sources of compatible drives. Without 
cooperation -at least at the data format 
level - magnetic tape could not command 
a leading position in secondary memory 
storage. 

On the other hand, standardization 
stifles innovation. While tape drive man
u"fac turcrs are free to add bells and 
whistles to their products, they are hand
cuffed to the basic drive standards. "Stan
dardization ... does not allow you to take 

quantum leaps in technology," says Larry 
Hemmerich , Vice President and General 
Manager of Cipher Data Products (San 
Diego, CA). "Disk manufacturers can put 
in thin film heads , and they can put in 
plated media and they put a box around it 
and the user doesn't care," he explains. 
"But when you are dealing with inter
changeable and removable media , then 
you can't go out and violate everybody's 
I ibraries and software distribution meth
ods. That's why the disk industry is able 
to revolutionize markets, while the sec
ondary storage market has to go through 
the evolutionary stage." 

FEBRUARY 1985 •DIGITAL DESIGN 



EASYTOOPERATE: touch sensitive 
switches and LED indicators with 
decimal readouts. Tape threading 
guides allow simple, fast loading. 

MAINTAINABILITY MEANS RELIABILITY. 
Keystone tape units need no field 
adjustments of any kind. 
No scheduled preventive 
maintenance either. 

AIR BEARINGS give better tape 
control, cut media stress and 
wear caused by spring
loaded guides and rollers. 
Tape rides on a cushion of air. 

GCRTAPE PATH. Unique, patented 
tape path (only13" ), solid-state 
tension sensing, and µP-controlled 
servos for precise high-density tape 
motion control. 

SIMPLE MECHANICAL DESIGN. 
No tension arms, vacuum columns, 
capstan motors or guide rollers. 

T H E K E Y 5 T 0 N E™ 5 E R E 5 
We designed the Keystone Serles with built-in diagnostics and maintenance 
features that make it simple to operate, easy to service, low In life-cycle costs. 
For more information, call your local Control Data OEM Sales Representative 
or write: OEM Product Sales. MNB04A. Control Data Corporation, 
P.O. Box 0. Minneapolis. MN 55440. 
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For systems integrators designing 
secondary storage subsystems, 
the major question will not be 
"Should I include tape drives" 
but rather "Which tape drives 
should I include?" 

The Primary And 
Secondary Storage Gap 
The difference between revolutionary 
and evolutionary product development 
has created a serious gap between pri 
mary and secondary storage devices. 
Rapid advances in rigid disk performance 
and capacity have outstripped slowly 
evolving tape drive technology. 

At the low end, the solution has been to 
incorporate secondary storage solutions 
originally intended for high performance 
systems into small systems. Consequent
ly, quarter-inch cartridge drives, origin
ally intended for minicomputers, find in
creasing use with small computers. And 

a. 

c. 

in some applications, half-inch , high per
formance tape drives originally designed 
for supermini and mainfame computer 
applications have been adapted for use in 
minicomputer, and even personal com
puter systems. 

At the high end, systems architects 
have had little choice but to remain com
patible with existing standards and wait 
for the next generation of drives from 
IBM , the traditional pacesetter for half
inch tape products. Designers working 
with systems that don't demand broad in
terchangeability of media and that can ac
cept a lower data transfer rate have the op
tion of selecting one of several high per-

Figure 2: In addition to drives not yet in production by DEC and IBM , four companies offer half
inch cartridge tape products. Megatape's new MT-500 stores up to 500 Mbytes on a single, book
sized cartridge (a). Rosscomp's Series 50 (b) fits into a standard 51/4" Winchester footprint and 
stores up to 190 Mbytes. Tandon's TM951 (c) also fits the 51/4 " Winchester footprint and stores 50 
Mbytes. Developed by Electronic Processors Inc. and second sourced by Memorex and Fujitsu , 
the 1110 (d) has a capacity of 130 Mbytes, operates in streaming or start/stop modes and uses an 
ESDI interface. 
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formance, but nonstandard half-inch car
tridge tape drives. These are offered by 
Rosscomp and Megatape, with another, 
called CompacTape, being developed by 
Digital Equipment Corp. working in co
operation with 3M. Lower performance 
half-inch cartridge drives are offered by 
Tandon and Electronic Processors Inc. 
(second-sourced by Memorex). 

Waiting For IBM 
Those choosing to remain compatible 
with industry standards have had to be pa
tient. For years, designers in both the 
IBM plug-compatible market and the 
OEM market waited for IBM to intro
duce an upgrade to their eleven-year old 
3420 drives , which have been over
matched by the Winchester drives they 
were meant to support. 

last spring, IBM ended the wait by in
troducing their 3480 half-i nch cartridge 
tape drive. The 3480 drives use a 4" X5" 
tape cartridge, chromium oxide tape and 
thin film heads. A recording density of38 
Kbits/inch , and a parallel , 18-track for
mat provide 200 Mbytes of storage per 
cartr idge. Tape speed is 79"/sec, and 
operation may be in either streaming or 
start/stop mode. Data transfer rate is up 
to 3 Mbytes/sec, streaming. To keep the 
drive streaming, there is a 512 Kbyte 
cache memory in the controller. 

However, although IBM ended one 
long wait - the wait to see what basic con
figuration they would choose for the next 
generation tape drives - a whole new wait 
has just begun . This is the wait for the 
specifics of IBM's drive, the wait for ac
tual products designed around the basic 
technology and the wait for adjunct prod
ucts extending the basic technology to 
other areas. Most important among these 
is a lower-cost serial-recording tape drive 
suitable for OEM applications , to aug
ment the original parallel -recording 
drive. 

Half-Inch Serial Standards 
Specifications for IBM's cartridge are 
scheduled to be released to ANSI this 
quarter. This will allow drive manufac
turers to build mechanical drives based 
around the cartridge. But release of 
IBM's parallel recording format for the 
cartridge is still in the indefinite future, 
and as far as any se rial recording format 
is concerned, there is no indication that 
IBM is even working in the area. 

Consequently, tape drive manufactur
ers are taking matters into their own 
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When Irwin came out with the Irwin 110 and 210 tape drives, 
both of which fit 10 megabytes of formatted capacity in a 
DC-1000™ cartridge, a lot of people said we bit off more 
than we could chew. 

A lot of people ate their words. 
Now we're backing you up with the Irwin 125 tape 

drive-20 megabytes of formatted data on a DC-1000 
cartridge. 

The Irwin Recipe: Simplicity, Reliability, 
and Ease of Use. 
Because the Irwin 125 has a standard minifloppy interface, it 
daisy chains right onto your existing controller - without 
any additional cables, controllers or hardware. Add a simple 
software driver and an applications program for file transfer 
or streaming, and the Irwin 125 is ready to go. 

And if you are PC DOS compatible we'll provide you 
with all the software required-without charge! 

Irwin's closed-loop servo technology guarantees sim
pler operation, media interchangeability and greater relia
bility. With an error rate of 1 in 1011 and MTBF greater than 

12 ,000 hours, the Irwin 125 is one of the most reliable, trouble
free back-up drives available anywhere today. 

The Biggest Surprise is the Little Price. 
Best of all, the cost of the Irwin 125 tape drive is about the 
same as a floppy disk drive. Andjt provides from 20 to 40 times 
the storage capacity on a single cartridge. 

For those who don't need 20 megabytes of storage capac
ity, there's the Irwin 110, a 5 ~-inch half-high and the Irwin 
210, a 3 V2 -inch form factor. We put a big byte in every backup 
we build. 

If we've whetted your appetite, perhaps it's time you 
ordered a 125 tape drive for evaluation. 

Irwin Magnetics. We back you up with integrity. 
The DC-1000, 185 feet of .150" width tape, is a trademark of the 3M Company. 

Irwin Magnetics 
2311 Green Road 
Ann Arbor, Michigan 48105 
313/996-3300 
TWX 810-223-6050 
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hands, setting up a committee to develop 
first a serial format and then interface 
standards for drives using the 3480 car
tridge. This committee, called the Half
Inch /Tapc Cartridge (HI /TC, pro
nounced "High Tech") comm ittcc was or
ganized by Ray Freeman, Freeman Asso
ciates (Santa Barbara, CA), an industry 
consultant who performed a similar role 
in the formation of a standards commit
tee called QIC for quarter-inch tape car
tridge drives. The committee so far in
cludes Kennedy, Pertee, Wangtck, Xebec 
and Computer Periperals [nc. (a sub
sidiary of Control Data Corp.) as mem
bers and numerous other companies as 
observers. 

Notably, three of these companies 
Kcnnedy, Pertee and Wangtek- have al
ready purchased licenses from DEC for 
the DEC/3M CompacTape and arc work
ing with DEC and 3M to develop that for
mat as well . However, although DEC is 
working to make CompacTape an indus
try standard and , in fact, submitted a pro
posal to ANS I long before the release of 
IBM's 3480, many companies believe 
DEC's tape standard will serve primari
ly DEC computer systems. This sti ll 
makes it a significant format, consider
ing the size of the DEC-compatible mar
ketplace. Kennedy, Pertee and Wangtek 
see no conflict in working on both for
mats concurrently. 

One tape drive manufacturer working 
with neither HI/TC nor CompacTape is 
Cipher. They have a joint development 
agreement with IBM to develop tape 
drives using the 3480 cartridge; there
fore, they are obliged to wait for IBM to 
introduce a format. "We do not be! ieve we 
can put ourselves in a position of compro
mise." explains Hemmerich . He believes 
that tape drive manufacturers who try to 
develop a format independent of IBM 
may be taking a risk. "Let's assume those 
companies all get together, and they say 
·we're going to come out with a format' 
and then. four months later, IBM says 
'this is what we're going to use.' They're 
either going to have to have a secondary 
format that's IBM- compatible, or drop 
what they're doing." 

Freeman believes the risk is minimal 
since any announcements from IBM con
cerning format. at least in the near term. 
will be for parallel recording . "A parallel 
format would imply a plug-compatible 
product with the IBM 3480. and that's 
very large and very expensive. and ifs not 
the kind of product that OEM tape drive 
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Figure 3: Although critics claim that cassette drives are limited by low capacity, Memtec, a maker 
of digital cassette drives, has a different view. They predict that cassettes will be capable of stor
ing over 120 Mbytes by next year. 

buyers are looking for," says Freeman. 
"Serial recording would imply .. . a more 
compact, lower cost product." 

Hemmcrich, however, doesn't think 
IBM will allow standards to become 
established without them. "I believe their 
(IBM's) intent is to steer the marketplace," 
he explains. "Therefore, I do not believe 
that they wi ll allow it (the HI/TC effort) 
to get so far that it's going to damage the 
marketplace as opposed to building a new 
standard ." 

There is also a possibility that IBM 
may wait to see how the HI/TC effort de
velops and choose to incorporate some or 
a ll of the HI/TC specification them
selves. 

3M Cartridge Media Drives 
While IBM sets the pace for half-inch 
tape products, no one company domi
nates the quarter-inch cartridge market. 
In this market most of the key companies 
worked together in the Quarter Inch Car
tridge (QIC) Working Group to develop 
standards for streaming tape drives. The 
result was the QIC-02, a parallel inter
face between the streaming controller 
and an intelligent streaming cartridge 
drive; the QIC-24, a recording format for 
data on the cartridge; and the QIC-36, a 
basic drive interface for reading and 
writing of data and error detection and 
correction . In addition. the group devel
oped another basic drive intcrface-QIC-
44-which Tandberg Data and their sec
ond source partner Data Electronics Inc. 
use rather than QIC-36. Recently QIC 
announced the high capacity QIC-50 
recording format and a QIC-59 basic 

drive interface, which allow capacities of 
120 Mbytes. 

Cipher Data offers a low cost, low per
formance alternative to the QIC formats 
called FloppyTape. It simulates the data 
structure and physical interface of a stan
dard floppy disk drive. This allows de
signers to replace a floppy drive with a 
FloppyTape drive with a much higher 
capacity without having to change the 
controller. Only minor software modi fi 
cations are required. 

Cipher offers the drive as an OEM 
product called the model 526 and as an 
end-user subsystem, model 5210, consist
ing of a drive packaged with software and 
ready to plug into an IBM-PC/XT with 
out additional interface electronics. Alloy 
Computer Products (Framingham , MA) 
currently purchases drives from Cipher 
and offers a subsystem of their own call
ed the MT-25. AT&T is using the Floppy
Tape drives in their small business sys
tems. And to further promote Floppy
Tape as a standard for low end products , 
Cipher has announced they wi ll license 
the technology to any interested drive 
manufacturers. 

3M also offers a quarter-inch cartridge 
format. Their HCD-75 is a high-end for
mat which uses cartridges hard-format
ted at the factory. Simi lar in structure to 
a hard disk , the format uses 16 tracks, a 
directory structure and data blocks with 
"keys" that allow the user to identify and 
access individual records. 

Tallgrass Technologies and Hewlett
P.ackard offer a format called PC/T simi
lar to 3 M's but intended for persona l 
computer applications.PC/Tis charac-
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terized by GCR data coding, rather than 
the lower-density MFM coding used on 
HCD-75 and FloppyTape. Like HCD-75, 
but unlike either FloppyTape or QIC, 
PC/T has error correction integral to the 
data, allowing error correction on the fly. 
PC/T allows over-writing data without 
prior erasure, which means that files may 
be modified or appended and a directory 
can be maintained. Also, PC/T uses a 
single-gap head design, lowering head 
cost and eliminating one set of read elec
tronics . However, it is more costly than 
FloppyTape, and it doesn't support direct 
read after write, as do the QIC formats. 

"We've clearly demonstrated that you 
can achieve all the data reliability that you 
want without any read after write-essen
tially because of 3M's error correction 
techniques," claims Dave Allen, Presi
dent ofTallgrass Technologies, who de
veloped PC/T. "This is technology which 
3M has effectively contributed to the in
dustry. It's new, and the rest of the tape in
dustry is largely unaware of it and fre
quently skeptical about it; but the fact of 
the matter is, 3M's error correction tech
nique works. It's extremely reliable, and 
it's very appropriate to the cartridge en
vironment." 

Minicartridges 
Enter Spotlight 
Recently attention has turned from 3M's 
standard quarter-inch cartridge to an
other media from 3M: the DCI000/2000 
minicartridge. As late as last year, car
tridge drive manufacturers downplayed 
the significance of the minicartridge, 
claiming that it would find only limited 
use in specialized applications, such as 
field recording and data logging. Two 
factors have altered that forecast consid
erably. 

The first factor is the expected high de
mand for 31/i'' Winchester disk drives , 
along with a corresponding high demand 
for small format tape drives to back them 
up. Since standard quarter-inch car
tridges a re too large for 31/i'' footprint 
drives, most cartridge tape drive manu
facturers are now developing minicar
tridge drives to address the market. 

The second factor was 3 M's announce
ment of the DC2000 cartridge to be 
shipped later this year. The DC2000 
media resembles the DCIOOO, but uses 
quarter-inch tape rather than 0.15" tape. 
This will allow development of20-Mbyte 
and 40-Mbyte minicartridge drives 
suitable for backing up 31/i'' Winchesters 
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Figure 4: Dedicated 1/0 buses, such as SCSI and IPI , allow multiple peripherals to connect to a 
standard host bus adapter. 

with similar capacities. 
While a number of companies have 

built minicartridge drives for such ap
plications as data logging, until recently, 
only Irwin Magnetics (Ann Arbor, MI) 
built a drive for Winchester back-up. 
However, products have been announced 
by Tallgrass Technologies (Overland 
?ark, KS) and APTEC (Columbia, MD), 
and a variety of other companies have in
dicated that they are developing drives. 

The sudden burst of activity in the area 
has prompted the QIC group to devote it
self to working out standards to keep the 
young market from fragmenting . At the 
first meeting of the DCI000/2000 group, 
they decided to use the PC/T format as a 
working document from which to devel
op standards. Other formats under con
sideration were the QIC-24, the QIC-50, 
Irwin Magnetics' floppy-compatible for
mat and Cipher Data Products' Floppy
Tape format. 

"All the contenders were evaluated us
ing basically a decision matrix that pri 
oritized various features and weighted 
them as to desirability," explained Tall
grass Technologies President Dave Al 
len , who presented the PC/T format. "It 
was very gratifying; we felt as though the 
industry is finally starting to realize some 
of the advantages we've been trying to ex
plain these many months ." 

However, selection of PC/Tas a work
ing document for the QIC group does not 
mean that PC/T will become the QIC 

group's proposed standard . "They've 
elected to use the PC/T document as a 
working document rather than a sheet of 
blank paper. But that doesn't mean they 
endorse the document ," explains Free
man . "It doesn't mean that it can't happen 
either," he adds, "but it would be very 
presumptuous to assume that at this 
stage." 

Cassettes Offer Small 
Format Alternative 
Another contender for small Winchester 
back-up is cassette tape. Small enough in 
size for 31/i'' Winchester footprints and 
high enough in capacity (up to 40 
Mbytes) for 5 'A" Winchester back-up, ihe 
biggest stumbling block for cassettes is 
probably their name. Because of their as
sociation with low performance cassette 
recorders used with small personal com
puters, high performance cassette drives 
are often overlooked by systems archi
tects. This perception problem is so se
vere that one manufacturer - Memtcc -
refuses to use the term cassette with ref
erence to their product , preferring to call 
them "miniature reel-to-reel drives." 

In addition to their small size and high 
capacity, streaming cassette drives offer 
other advantages. Cassettes have a lower 
cost per Mbyte than any other media 
suitable for small Winchester back-up. 
They are currently being shipped in 
volume and have been extensively field 
tested . And, they conform to QIC and 
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SCSI standards, making them easy to 
integrate. 

The companies involved with cassette 
drives and media have a working group of 
their own called D/CAS. Currently, the 
group consists of Memtec , Raymond 
Engineering, TEAC , Verbatim and 
Braemer. 

Microwafer Fills Low End 
As cassette drives move upward in per
formance, a low cost alternative "Micro
wafer" from Entrepo, seeks to replace 
them at the very low end . Microwafer is 
a small cartridge containing a continuous 
loop of videotape. Capacity of the car
tridge is currently 128 Kbytes, with a 256 
Kbyte version to be available soon. Price 
of the drives, in OEM quantities, is be
tween $20 and $30. 

Microwafer technology was originally 
introduced five years ago by a company 
called Exatron, who sold a product called 
the "Stringyfloppy" drive. Entrepo took 
over the technology in 1983. "There was 
some big business for that product," says 
Entrepo President Robert McDonald , 
"but it turned out it didn't work very we! I. 
So we took it off the market , redesigned 
it completely and now we're putting it 
back out on the market. We're just start
ing to get people to have faith in the tech
nology again ." 

McDonald expects Microwafer to find 
a niche above standard audio cassettes, 
but below floppy disks in both perfor
mance and cost. "We'll try to get in there 
for about a third of what a floppy disk 
would cost." 

Currently, Entrepo offers the model 

Figure 5: Irwin Magne
tics' model 210 tape 
drive is the first to use 
DC100A-class minicar
tridges in a 3112'' Win
chester footprint . Inter
face is floppy compati
ble. 

101, which is the basic tape drive, and the 
model !ITT, which is the drive plus con
troller. In addition , they have announced 
a storage system called Quick Cassette 
for Commodore 64 and Vic 20 compu
ters. Suggested rctai I price of the system 
is under $85. 

1/0 Standards 
A growing trend in mass memory sub
systems is the use of standard I/O inter
faces such as SCSI and IPL Systems built 
around these interfaces allow the host to 
interconnect to a variety of peripherals 
through a standard host adapter (Figure 
4). Devices built to the proper specifica
tions should interconnect to the host and 
to each other without modification , re
gardless of device type. 

Both SCSI and IPI are expected to co
exist, SCSI serving the low- to medium
performance systems and IP! serving the 

BUSINESS CONFUTER MINICOMPUTER MAINFRAME 
PERSONAL SINGLE MlA..TI REGULAR SUPER REGULAR SUPER jcOMPUTER 
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Figure 6: The market application areas for the two ANSC interfaces, SCSI and IPI , are overviewed 
in this table. 
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medium- to high-performance systems 
(Figure 5). SCSI specifies an asynchro
nous data transfer rate of 1. 5 Mbytes/sec, 
and a synchronous rate of 4 Mbytes/sec. 
Maximum cable length is six meters us
ing single-ended line drivers, or up to 25 
meters using differential drivers. IPI has 
a transfer rate of 10 Mbytes/sec, with a 
double-byte transfer path and a cable 
length of 125 meters. 

SCSI tape drives are already widely 
available in nearly every product class . 
These include cassette drives. cartridge 
drives and half-inch tape drives. 

Stable Future 
At the low end, magnetic tape's low cost 
should assure its future . It is, and should 
remain , the cheapest removable storage 
media for low cost computers, electronic 
typewriters and other electronic instru 
ments. For mid-range systems, there arc 
few other alternatives to magnetic tape 
for secondary storage needs. Removable 
Winchester disks offer higher perfo rm
ance. but at a much higher media cost and 
with a lower capacity. And at the high 
end , IBM's commitment to magnetic tape 
assures its future well into the 1990s and 
beyond. Consequently, as has been the 
case throughout the history of the com
puter industry, designers can count on the 
fact that magnetic tape will be a part of 
most systems for a long time to come.co 

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

Very Useful ................... 607 
Useful . . . . . . . . . . . 608 
Somewhat Useful ....... . .. . ... 609 
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Magnetic Tape Drives: The Key Manufacturers 
Half-Inch Open Reel Telebyte Technology, Quarter-Inch cartridge Cassette Drives 
Anritsu , Circle 302 Circle 316 Archive, Circle 326 Braemer Computer Devices, 
Burroughs, Circle 303 Telex, Circle 317 Chiper Data Products, Circle 339 
Cipher Data Products, Thorn EMI Technology, Circle 327 Memtec, Circle 340 
Circle 304 Circle 318 Data Electronics, Inc .. Raymond Engineering, 
Control Data Corp, Half-Inch cartridge Circle 328 Raycorder Products Div .. 
Circle 305 (second source) Kennedy, Circle 329 Circle 341 
Datatape, Circle 306 North Atlantic Industries, Saylor Electronics, 
Fujitsu America, Circle 307 Digital Equipment Corp./3M Circle 330 Circle 342 

Honeywell Informations (no product available yet), Northern Telecom , TEAC Corp. of America, 
Systems, Circle 308 Circle 319 Circle 331 Circle 343 

Ibex Computer Corp., Electronic Processors, Inc. Data Park, Circle 332 
Circle 309 (Memorex) , Circle 320 Tandberg Data , Circle 333 Other Tape Formats 
Innovative Data Technology, Memorex OEM Equipment 3M, Circle 334 
Circle 310 Sales. Circle 321 Wangtek, Circle 335 Entrepo (128-Kbyte to 

International Business International Business 256-Kbyte Microwafer) , 

Machines, Circle 311 Machine (no product Minicartrldge Drives Circle 344 

Kennedy, Circle 312 available yet) , Circle 322 
Advanced Peripheral 

lnterdyne (10-Mbyte 
Megatape, Circle 323 to 40-Mbyte tape reel) , Perkin-Elmer, Circle 313 
Rosscomp, Circle 324 Technology, Circle 336 Circle 345 

Pertee, Circle 314 Irwin Magnetics, Circle 337 
Storage Technology, Tandon , Circle 325 

Tallgrass Technologies, 
Circle 315 Circle 338 

A number of companies offer a variety of tape drive options in nearly any configuration , ranging in capacity from 128 Kbytes to 500 Mbytes. 

More things wHl change in the next 8 
years than in the last 800 years. 

Thorn EMI is recognized worldwide for being 
leagues ahead of its competitors in the computer 
industry-the recognized leader in technology and 
quality control • Thorn EMI has earned an inter
national reputation for delivering on its prom
ises, rather than promising on its deliveries. From 
the data recording systems that have served 
NASAs Spacefab program from the very begin
ning, to the worlds best designed series of 1/2-inch 
streaming tape drives, Thorn EMI is the recog
nized leader in technology and quality. • Thorn 
EMI offers a choice of 3 models of 9-track, 1/2-inch 
tape drives, all IBM/ANSI compatible. The 8900, 
9800 and 9900 models all offer the highest 
reliability combined with low cost of ownership. 
• All are uniquely designed with interchangeable 
components, providing simplified maintenance 
and training and minimal spares holding. All pro
vide a total solution to the problems of Winchester 
disk backup . Thorn EMI's model 9800 is the 
world's smallest 1/2-inch streaming tape drive
again demonstrating that Thorn EMI is leagues 
ahead in technology. 
• Thorn EMI. Providing For The Future, Tuday. 

ThornEM.l-
Leagues Ahead In Tuchpology 

Circle 5 on Reader Inquiry Card 
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Machine Vision 
Coming Of Age 

-
by Gregory MacNicol, VVest Coast Technical Ecltor 

Shadowed by robotics, machine vision is now 
being recognized as a fast growing industry. 

This should be no surprise, as machine vision 
systems have immediate applications. 
The ability of a computer to see, identify 
and make a decision rapidly is critically 
useful in manufacturing, scientific 
analysis and identification. Associated 
with robotics, artificial intelligence (Al) 
and computer graphics, machine vision 
is one of the critical elements in making 
the system complete and functional. 

As the field of machine vision matures, 
new applications arise that were never 
before considered. Motion Analysis (Santa 
Rosa, CA) uses their Expertvision to 
automatically analyze intricate move
ments of microscopic organisms, humans, 
robots and even fish. But the number one 

62 

market of machine vision is the automo
tive industry. Machine vision holds so 
much promise that GM, for example, 
invested in four major players in machine 
vision for their "factory of the future." 
Ford Motor paid $2 million for 16% of 
Synthetic Vision Systems (Ann Arbor, 
Ml). The three major auto manufacturers 
plan on spending $600 million collec
tively over the next four years. Car manu
facturers of the future are expecting vi
sion systems that circumvent human con
trol. As the diameter of a drive shaft is 
drifting out of tolerance due to the wear
ing down of the cutting tool , the system 

can spot the change long before humans 
and automatically change the cutting 
tool. A major reason for their desire for 
direct involvement is to ensure that the 
systems are truly functional and not just 
research projects. They want to bridge 
the gap between factory-based users and 
laboratory-based development projects. 

The difficulty in understanding 
machine vision is often underestimated . 
Ten years ago when machine vision was 
just emerging, experts said that it would 
be only two more years before the process 
of intelligent vision in humans would be 
understood. Today it is still an enigma. 
Vision not only relies on identification 
but symbolic representation. The mystery 
is based on the difficulty in comprehend-

Above: (left) The CYTO 4 computer from Syn
thetic Vision Systems Inc. and (right) a pseudo
color image/flaw display. 
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The ltran 8000 vision inspection system is 
counting the rollers in an auto bearing. 

ing why the simple act of seeing is so dif
ficult to understand, not to mention 
implementing the process in a computer. 

The process is further complicated 
by the environment typical for machine 
vision. The workplace is more commonly 
a harsh industrial setting with poor tem
perature control , very poor power regu
lation , sparse lighting and nontechnical 
operators using the system. To make mat
ters worse, oil spray, metal flakes and 
varying light levels change the quality of 
the sensor data . A good systems integra
tor, nevertheless, has many good choices 
of components to integrate into a func
tional and reliable system. 

What Is Machine Vision? 
Machine vision , sometimes called com
puter vision, is the implementation of the 
pattern recognition process for the inter
pretation of visual data . Machine vision , 
thus includes hardware, optics, feedback 
control , software and systems integra
tion. There are five basic processes that 
incorporate machine vision: image input, 
sampling and quantization, preprocess
ing, feature extraction and object recog
nition . Advanced systems with simple 
closed loops provide feedback for focus
ing after sampling. The source data can 
originate from sources such as X rays, 
tomography, video cameras, 3D sources 
or radar. While vidicon cameras have 
been popular for some time, they suffer 
streaking from bright light sources . 
Second generation CCD solid state 
cameras are replacing them also because 
of their high bandwidth and direct digital 
output. This is important for rapidly 
moving objects. Sampling and quantiza
tion is critical and is dependent on the 
speed and quality of analog to digital con
verters that transform the information for 
the frame buffer. Preprocessing is used to 
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As the technology of 
machine vision matures, 
applications increase. 

adjust for contrast and average image in
tensity. Feature extraction and object 
recognition is only one of the intelligent 
functions of machine vision, which can 
also include identification, description, 
3D mapping and other complex opera
tions. Finally, all of this information must 
be useful , that is, easy for the end user to 
control and augment for an end goal to be 
realized . 

The problems that surround machine 
vision are not limited to the gruesome 
environmental conditions that are typical 
for installations. Most machine vision 
systems solve a very specific application 
problem. This means that most hardware 
and software is custom tailored and gen
erally not applicable for other situations. 
This can pose a serious threat to the sur
vivability of a company dedicated to 
machine vision. A system must be easily 
upgradable for future functions. Further, 
equipment should be compatible with 
other equipment , both electronic and 
mechanical. 

Another basic problem is software. 
Having similar problems in AI, machine 
vision also has to resolve ambiguous 
visual situations. For example, how does 
a system identify new parts or ones with 
different colors, or differentiate between 
surface blemishes and true failures? A 
serious and unresolved issue is 3D per
ception . A complex object with convex 
and concave artifacts can be very confus
ing to correctly identify. While simple 
solutions involve the rotation of the object 
or use of two or more cameras, the pro
cess that correctly identifies and qualifies 
is still a major issue. A solution may ex
ist for one object, but programming a 
solution for every object is unrealistic. 
This is related to a very basic aspect of 
mechanics involved with machine vision , 
lighting of the 3D object. A gray object 
on a gray conveyor belt must be lit in 
such a way as to not produce stark 
shadows and provide just the right diffuse 
lighting for the computer to gain all the 
necessary data . 

Still, the most important issue for 
machine vision to become real is making 
the system operate in real time. Real time 
systems which are used in automated 
applications, must provide pattern recog
nition at speeds fast enough to control 
manufacturing operations. General pur
pose computers are often taxed by com
plicated applications because of the com
plexity of the programs required to per
form the recognition process. Addition
ally, the motion of fast moving objects re
quires fast data capture and storage, 
requiring proper sensor equipment and 
AID converters. 

Applications of real time systems range 
from simple presence to robot guidance 
systems. Other applications include 
inspection , part recognition, quality con
trol , visual guidance and dimensional 
analysis. Secondary applications include 
part tracking, measuring, recognition 
and part location. 

The Bottleneck 
After the scene is digitized, translation of 
the data for analysis is next. The amount 
of data needed for a 256 x 256 image is 
65536 bits per bit plane, which if pro
cessed at 30 frames/sec is very demand
ing on the transformation process. 

The two steps of processing and ana
lyzing the data have shortcuts. Coverting 
each pixel into a binary value reduces 
data but at the cost of reducing the accur
acy of analysis. This is called global 
thresholding. Another method of reduc
ing the data to be analyzed is windowing 
the digital scene. Windowing eliminates 
unnecessary data and focuses only on 
relevant information . 

The most common method of data 
reduction is segmentation. This method 
divides the relevant areas and interpolates 
the surrounding data. Segmentation, like 
most data reduction schemes, also makes 
the data less accurate. One of the oldest 
algorithms for segmentation is the SRI 
algorithm, developed at SRI (Stanford, 
CA). It consists of about 50 global fea-
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tu res such as area and perimeter that are 
extracted from a binary image. Its popu
larity is being quickly replaced by newer 
algorithms, one of which is convolution 
that depends on the rate of light change 

· per pixel instead oflight intensity. Neigh
borhood processing depends on gray 
levels, where each pixel is treated as if it 
were a part of a group. This data reduc
tion process averages the scene into a 
group of regions. String encoding or run 
length encoding takes a scan line and 
determines whether the pixels belong to 
a specific region . Modifications to the 
generated tables can also determine verti
cal and diagonal regions. At Portland 
State University, researchers are apply
ing artificial intelligence to the SRI 
algorithm using rule-based representa
tion as derived from situation-action 
functions . 

Itran Corp. (Manchester, NH) uses 
gray scaling for 6 bits of resolution that 
gives the system 64 shades of320 x 240 
pixels. The final image is then pscudo
colored for highlighting and text. The 
frame buffer can hold up to eight 320 x 
240 images or one 1024 x 1024 image. 
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320x240x8 
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1024x1024x8 

Storage of eight images is especially use
ful because the system can accept eight 
camera inputs. Itran has chosen to use 
their own proprietary array processor 
chip to compute normalized correlations 
and carry out edge detection . The choice 
was based on factory environmental con
ditions and easy specific implementation 
of PALs. Using the 68000 and the 68450 
DMA , the Itran system is based around 
the YME bus. 

A reason why the processing remains 
a bottleneck is largely because the data is 
computed serially. Thus, a major trend in 
the image processing field is use of paral 
lel processing where large matrices are 
computed in parallel. Board level array 
processors also take part in increasing the 
calculation speed. Systems integrators 
have many choices of boards on common 
buses. The two most popular buses pres
ently are the Multibus for 16-bit opera
tion and the VME bus for 32-bit. 

As each system is vastly different from 
the other, tt is important to evaluate how 
a sy~tem is to be installed . While some 
manufacturers have distributers set up 
and program a system, other manufac-

High Speed Live Video Bus 

turers play an active role in configuring 
and programming a system. Machine 
Vision International provides a language 
called BUX, which allows customers to 
write their own programs. Clearly, the 
more complex and powerful a system is, 
the more complicated it will be to install . 

For the OEM developing machine 
vision products, there are many routes for 
configuring a powerful system without 
having to develop custom equipnient. 
This is very important for a fast moving 
technology. Imaging Technology (Woburn, 
MA) offers a full line of imaging boards 
and software for the Qbus and Multibus. 
Included in their product line is a frame 
buffer, analog processor, extraction 
module and analog processor. Available 
for the IBM PC is a frame grabber that 
accepts an RS-170 video signal at video 
rates and digitizes a 512 x 512 x 8-bit 
image at 30 frames/sec. 

Another supplier of imaging boards is 
Datacube (Peabody, MA). Pattern Pro
cessing Technologies (Minneapolis, 
MN) uses Datacube's YG-92 1 video
graphics board for their APP vision sys
tem. Resolution is 320 x 484 pixels at 6 
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Figure 1: Schematic diagram of the Model 8000 Vision Inspection Controller from ltran. 
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Control Automation's lnterVision 1000 vision system is a computer-based inspection system with solid state camera. 

bits deep, and the system has the ability 
to inspect 3000 parts per minute. Control 
Automation (Princeton, NJ) uses Data
cube's VG-121 controller and Multibus 
boards from Intel for their Intervision 
2000. Control Automation is also using 
an array processor board from Marinco 
(San Diego, CA) for fast video processing. 

Newer sensor chips are adding power 
to vision systems. Philips (Cologne, West 
Germany) has developed a 600 X 600 
pixel image sensor chip, where one half 
of the chip is used for pick-up and the 
other for storage. Surface area of the chip 
is 66mm2 (V2 11 diagonal). More impor
tantly, the chip does not suffer from burn
in and lag, typical problems from vidi
cons. The small size, rugged structure, 
storage capability and solid state perfor
mance is excellent for industrial 
environments. 

Vision Of The Future 
In the past, machine vision systems were 
used for simple pass/fail or quantity tests. 

ExpertVision by Motion Analysis Corp. inte
grates data collection , analysis and reporting 
into a single automated system. 
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Most vision systems today only do sim
ple inspection. If there is a problem, an 
operator intervenes. Machine vision sys
tems of the future are going to be radically 
different, not because of profound under
standing of human vision, but because of 
closer ties between the laboratory and the 
factory floor. One of the goals is closed
loop systems where the machine vision 
system is an integral part of the whole 
process. As parts go out of alignment, the 
vision system will spot the flaw and re
solve it in several ways. It will be able to 
spot the problem, identify the type of flaw 
and oversee a complete process to reso
lution. It will act as an intelligent eye for 
a robot arm to manipulate the part for 
closer inspection and guide the arm for 
binning. GM is planning an impressive 
automated factory in Saginaw, MI from 
the ground up with machine vision capa
bilities and process controls for control
ling robots and machinery. GM is also in
terested in AI, investing $3 million for 
13 % of Tech knowledge (Palo Alto, CA) . 

As computational issues remain a 
bottleneck, help is coming in the form of 
silicon. Hitachi introduced their HD 
61840R image processing chip which 
can process a 256 x 256 image in 10.9 
msec. They are representing a major 
trend in image processing where data 
stream processing, pipelining and paral
lel processing are being used for real 
time, video rate computation. NEC, too, 
has a single chip image processor capable 
of five million instructions/sec. Touted as 
a non-von Neumann , the µPD7281D is 
data driven with the pipeline and can be 
cascaded for better performance. Sys
tems architects can get help utilizing the 
7281 through available software support 
such as an assembler, simulator and a 
program library. 

Another new demand is networking. 

The system of the future will be able to 
take data retrieved from other systems or 
other data bases and create new histo
grams for advanced or new tasks. It will 
also be able to compile the data in other 
useful forms such as failure rate or fac
tory volume. Machine vision is based on 
information gathering, and the informa
tion has greater importance than pass/fail 
tests. 

If machine vision is to meet its expec
tation , it will be necessary to alter its 
course. Faster and better general purpose 
computers are not the answer. Instead, 
new approaches to data processing and 
image processing will become dedicated 
and implemented in silicon. Further
more, new architectures will be neces
sary to handle parallel processing, data 
flow processing and finite state analysis. 
Additionally, a rtifi cia l intelligence 
research is getting closer to helping 
understand the visual process as well as 
implementing the process of visual com
prehension . Not only should the vision 
system be able to accurately identify a 
part, but also describe the contents of a 
room it has never seen. 

Vision systems of the future will be 
based on modular components. Systems 
integrators will be able to choose, modify 
and target specific answers to specific 
problems through the use of common 
buses, standardized 1/0 and networking 
protocol. The new generation of machine 
vision systems will be able to perform in 
real time with greater intelligence. DD 
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Unlocking The Mysteries 
Of Gate Array Design, Part II 
by Ronald Collett, Sr. Technical Editor 

S uccessful gate array design on a 
workstation requires an under
standing of the potential prob

lems. In Part I of this series (January, 
1985), we described the CMOS gate array 
to be designed as well as the goals to be 
achieved. This report covers some of the 
potential stumbling blocks designers 
should be aware of before undertaking the 
task. 

Thus far we have found no single crip
pling flaw in the design cycle. Instead, 
there are many smal 1 problems that have 
the potential to seriously delay the pro
ject. All design projects are filled with 
these types of small problems, regardless 
of whether it is an IC, printed circuit 
board (pc board) or even a higher level 
implementation. However, designing a 
gate array on a workstation is likely to be 
a new experience for most design engi
neers. Thus, the solutions to the inevita
ble small problems, which are easily 
handled in a pc board design, are not 
necessarily resolved as quickly in a gate 
array. (A flowchart of the typical design 
cycle is shown in Figure 1.) 

Whose Gate 
A rray To Select 
One pitfall to avoid is choosing a gate 
array vendor who offers array sizes that 
are separated by more than 500 gates 
(i.e. , a vendoroffering arrays with 1000, 
2000 and 3000 gates) . The potential prob
lem is subtle, so the best way to appreci
ate the situation is to look at a typical 
design scenario. 

Suppose a circuit requires approximately 
1600 gates, and a vendor offering both a 
2000- and 3000-gate array is selected. 
It appears logical to choose a supplier 
whose chips provide the level of integra
tion necessary to accommodate the cir
cuit. However, this is only a preliminary 
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estimate of the number of gates needed ; 
it does not adequately address the possi
bility of slightly expanding the amount 
of circuitry to be put onto the array. 
Additional test circuitry, for example, is 
often added well after a design has begun. 
Furthermore, how many designs proceed 
through the development cycle without an 
engineering change notice (ECN)? 

In nearly all gate arrays a maximum of 
90 % of the gates can be utilized. The 
remaining 10% are used for wiring chan
nels when the chip is routed (and in most 
cases, this number is really 15 % to 25 % ) . 
Although predefined wiring channels are 
carved out on the array, additional paths 
are often necessary; thus , a certain 
number of cell locations must be seized . 
As a result, if we assume that only 85 % 
of the gates can be used and we selected 
a 2000-gate array, then already we have 
decreased our original array size by 300 
gates and are left with only a 100-gate 
margin . 

Assume that during the course of the 
design cycle we decided to implement 
some additional logic requiring 200 more 
gates. We now have an 1800-gate circuit 
that must fit onto a 1700-gate array. At 
this point we would use the next highest 
available array - 3000 gates. Our gate 
requirement would certainly be met , but 
of course a 3000-gate chip is more costly. 
Once we switch to a bigger array, the cost 

remains the same whether or not the extra 
gates are utilized . We could put more 
logic on the array, but additional logic 
usually requires more I/O pins and a 
large, more expensive package. Thus, 
we are faced with an important decision 
when we jump to a 3000-gate chip: Should 
we increase the size and cost of our cir
cuit by using the additional gates and add
ing more I/O pins or save l/O costs and 
waste hundreds of gates? Neither alterna
tive is appealing. 

If a supplier who offered arrays with 
2000, 2500 and 3000 gates had been 
chosen from the start, we could have 
switched to the chip with 2500 gates and 
the problem would have been immedi
ately solved. Although some gates would 
undoubtedly be left unused , the waste is 
far less than that in a 3000-gate chip. 

Cell Library Vs. 
O ff-The-Shelf 
Using a cell library on a workstation is 
virtually the same as searching through 
a TTL or CMOS data book . LSI Logic's 
library is compatible with Val id's Scald
system I and a single command is all that 
is required to access a logic function . 

An important factor, often hidde n 
when using a cell library in conjunction 
with a workstation , is the number of logic 
functions (macros) that can be accessed 
via the workstation . For example, a gate 
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If you design semi-custom logic on engineering 
workstations like Daisy;" Valid"' and Mentor:" 
we can help you go from scratch to silicon a lot faster. 

That's not just a promise. 
It's our track record. 
We're LSI Logic Corporation. Our CAD software 

has guided more than 600 gate array designs from 
the drawing board to the assembly line. 

With a 95% hit rate, first time out. 
Just see your Wyle or Hamilton/Avnet distrib

utor. They stock our Software Data Book'" macrocell 
libraries and Design Verifier Software'" both of which 
can turn your workstation into a powerful design 
center. 

See a demonstration soon. 
And start turning hit-and-miss into a hit . 

LS/LOGIC 
CORPORATION 
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array vendor may offer a library of 300 
functions on their proprietary CAD/CAE 
system but only 100 for a workstation. In 
many instances, only those that are most 
popular arc ported to the workstation. 
With this in mind, investigate which 
macrofunctions are offered on the in
house CAD/CAE system versus on the 
workstation. 

If some particular! y important models 
arc not offered on the workstation, but do 
exist on the in-house CAD/CAE system, 
the customer should urge the vendor to 
port them to the workstation's library. 
Customers themselves can build these 
models from primitives, but for complex 
functions like ALUs or unique counters 
it can be a truly laborious chore. When 
constructing these high level functions, 
they cannot be haphazardly built and 
thrown into the library. Instead , they must 
be simulated and thoroughly checked for 
timing errors. A customer paying any
where from $10,000 to $75,000 for NRE 
expenses plus additional costs for the cell 
library should not be burdened with the 
task. 

The Propagation 
Delay Trap 
Since CMOS is a highly load dependent 
technology, very careful attention must 
be given to the circuit's timing as well as 
the tools used to verify the timing . This 
includes device propagation delay, fanout 
delay and wiring delays. Propagation 
delays of functions found in a cell library 
may not be fixed because these delays are 
dependent upon how the array is routed . 
Looking at it from another angle, con
sider the situation when using an off-the
shel f counter for a board-level design. 
The gates that comprise the counter are 
wired inside the chip in a defined manner 
such that the various delays from one gate 
are within fixed range. Thus, the total 
delay time of that particular counter can 
be anticipated when put on the board . 

In comparison, when a counter is used 
on an array, the various logic gates that 
make up the counter are not necessarily 
located in a single area of the chip. As 
illustrated in Figure 2 , sections of the 
counter's logic could be located at one 
corner, while other portions may be found 
at the opposite corner. Essentially, the 
auto place-and-route algorithm needs this 
freedom of scattering the logic around the 
array to maximize the number of gates 
that can be automatically routed. 

SB 

System Definition 
And Partitioning 

Generate 
l+--'"'"""---+lrest 

'----.-~ Vectors 

Bank 
Annotation 
Of Wire 
Delays 

-------- ------1 
NO 

I 
I 
I YES 

Design-Rule 
Check; Re-Analyz 
Circuit Using 
Actual Wire 
Lengths 

L ________ _ 

Figure 1: The typical 
gate array design cycle 
is exemplified by the 
flowchart ; however, 
some slight variations 
may exist among ven
dors. Note the dotted 
line separating the 
front-end from the 
back-end of the cycle 
marks the dividing 
point between those 
tasks traditionally per
formed by the cus 
tomer versus those 
done by the IC vendor. 

Metalization 
(i.e. lnterconnect1----~Test Wafers 
Transistors) 

Introducing varying propagation 
delays is not likely to cause a complex 
timing problem unless the CMOS array 
is fully packed with logic and is expected 
to operate at high speeds (above 20 
MHz) . When this situation arises, the 
router must make the wires as short as 
possible but it has great difficulty in 
doing so due to the lack of cells available 
for wiring channels. As a result, longer 
delays will be created and paths that are 
not viewed to be critical in the eyes of the 
design engineer may become critical 
when the chip is undergoing layout. 
(Critical paths are signals that demand 
minimal delay between devices.) 

Typically, when the design is ready for 
input to the automatic place-and-route 
software, critical paths are defined speci
fically to the layout program and are 
routed first. Suppose, however, that a 
particular signal within a counter is not 
identified as critical, since under conven
tional design practices the delay through 
such a device might be assumed to be 
approximated to within a tolerable value. 
When the router begins to partition and 
interconnect the array's transistors, it is 

Ship Chips 
To Customer 

indifferent to whether displacing the 
counter's flip-flops throughout the chip 
causes excessive delays which were 
assumed to be somewhat fixed. So unless 
a signal line is designated as a critical 
path , the counter could end up having an 
excessive propagation delay. 

Although it seems intuitively obvious 
that simply identifying the signal line as 
a critical path relieves the problem , qnly 
critical paths that are noticeable will ini
tially be spotted by the design engineer. 
And of course designating every signal in 
the design as a critical path is self
defeating, if not absurd. 

This would not be a difficult problem 
if it occurred once or twice during the 
design cycle's layout phase, but if the 
array is densely packed and is supposed 
to operate at high speed, it could happen 
at a multiplicity of nodes and introduce 
a slew of timing problems. So, the end 
result might demand that a larger array be 
chosen to accommodate the speed and 
density requirements. With a larger array, 
the router has more freedom to adjust 
wire lengths for the chip's high speed 
paths since more cells can be used a!> 
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Figure 2: In layout A, signals CLEAR, 01 and 02 are specified as critical 
paths and accordingly are wired with minimum delay. In contrast. they 
are not designated as such in layout B; therefore the router randomly 
introduces wiring delays. And since this ripple counter is a pre
assembled model in the cell library, recognizing the counter's internal 
paths as potentially critical is not obvious. 

wiring channels. As noted earlier, larger 
arrays come with higher price tags. 

A second solution would be to switch 
to a faster array, but this is usually more 
expensive than raising the gate count. 
Moreover, most CMOS array vendors do 
not offer chips above 20 MHz. LSI Logic, 
howeve r, claims that their high speed 
CMOS array series provides speeds up to 
40 MHz . Of course, another option 
would be to change to a bipolar technol 
ogy; but, this is also more expensive and 
has many drawbacks. 

LSI Logic has taken action to at least 
warn designers of this routing problem 
by developing a software program called 
the Design Verifier. The cost of the op
tional program is $28,000. (There is also 
a monthly maintenance fee that amounts 
to around $2,000 to $3,000 per year.) The 
Verifier estimates the percentage of wires 
that can be automatically routed. With 
this tool , potential wiring problems can 
be resolved before routing. In addition, 
the software calculates the number of 
gates actually used and contains a statisti
cal database of the timing delays associ
ated with propagation, wiring and fanout. 

Statistical wire length data is one of the 
more important features the Design Veri
fier provides. When timing analysis is be
ing performed on a circuit, the Verifier is 
used to model the wiring delays that will 
eventually be introduced into the circuit. 
Although the system is not foolproof, 
(since it is based on probabi lity theory 
and statistical analysis), it does offer the 
designer a way to more effectively ana-
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lyze a circuit's timing. (In Part III of this 
series, March 1985, we will examine the 
Design Verifier more closely.) 

The Back 
Annotation Problem 
Comprehensive timing analysis is crucial 
to the success of any gate array design . 
After the circuit has been fully simulated 
and undergone a thorough timing analy
sis on the workstation, it is sent to the ven
dor for routing. The routing software 
typically completes 803 to 95 3 of the 
job and leaves the remainder of the task 
to the design engineer. In most instances, 
if the remaining unconnected wires are 
not too difficult to route, LSI Logic will 
do it for the customer. However, in the 
case of a monumental job, the customer 
will be forced to route the remaining 
gates or reconfigure the troublesome cir
cuits. After the routing is finished , the ar
ray's actual wire lengths are calculated. 

Back annotation of actual wire delays 
is the most signi ti cant shortcoming of the 
interface between LSI Logic and Val id 's 
workstation. Back annotation, in this 
context, means that those post-layout ac
tual wire-lengths can be downloaded 
back to the workstation so that a 100 3 
accurate timing analysis can be per
formed on the workstation. Presently, 
this empirical wiring data can be used 
only in conjunction with LSI Logic's 
mainframe - not on the workstation. 

Timing analysis is accomplished prior 
to layout as well as after layout. Pre-layout 
timing verification can be executed on the 
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workstation, and as mentioned earlier, it 
is based on statistical wire-lengths (if the 
Design Veri tier is used). But to ensure the 
chip will function properly once it is 
committed to silicon, a timing analysis 
that utilizes the actual wire lengths is per
formed. This is usually executed by the 
vendor on their mainframe-based 
CAD/CAE system. (LSI Logic has an 
Amdahl system that runs at 4.3 MIPS) . 
The issue is whether the post-layout tim
ing analysis can be performed on both the 
workstation and vendor's mainframe. 
The IC supplier should certainly run the 
analysis first on their system, but if tim
ing problems occur, the customer should 
have the opportunity to rectify the prob
lems using his workstation. 

lfno timing errors arise after the circuit 
is re-analyzed using the actual wire 
lengths , then the issue is moot. If timing 
problems are detected , however, the cus
tomer will indeed be forced to make some 
alterations in the circuit and then re
check the circuit's timing. Since, at the 
present time, the post-layout analysis can 
be done only on the LSI Logic's main
fame, workstation users must travel to an 
LSI Logic design center to rectify any 
timing problems, or link up to LSI's sys
tem via a modem. Of course the user 
must be familiar enough with the syntax 
of the LSI CAD/CAE system to perform 
the analysis. This situation is not unique 
to LSI Logic and Valid; it is an indus
try-wide problem and the burden rests on 
the gate array suppliers. 

Correcting problems using the IC ven-
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dor's CAD/CAE system may not be as 
easy as it sounds since the design engi
neer probably has been working solely 
with the workstation and may have very 
little experience, if any, on the foreign 
CAD/CAE system. Therefore, the design 
engineer will likely go through a short 
learning (or relearning) period to become 
familiar with the system. 

Manually entering the actual timing 

Figure 3: Using the "sizing" technique on 
Val id's Scaldsystem I, we were able to fit nine 
8-sheets of logic onto a single page. However, 
as illustrated in the resulting one page sche
matic, neither the logic nor the interconnec
tions are represented in a conventional style 
which causes difficulty in understanding the 
circuit's operation . At the same time though , 
using the "sizing" technique increased simu
lation and compilation speeds by 300% . 

IN 
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Using an engineering workstation 
to design a gate array has its 
merits, but users should be aware 
of the pitfal Is that I u rk ahead. 

delay data of each node in the circuit is an 
alternative, but this is even less favorable. 
Although , Valid's Scaldsystem I allows 
timing delay values to be placetl on in
dividual wires and nodes, imagine how 
long it would take to enter this data for a 
circuit containing 10,000 nodes. Even 
more significant, there is a high probabil
ity of human error when doing this chore. 
And there is a strong chance that such an 
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error would be extremely time consum
ing to track down . Clearly, for a large cir
cuit, thi s is not feasible. 

On the brighter side, LSI Logic plans 
to introduce a software program that 
automatically back annotates the wiring 
delays to Valid's workstation . The pro
gram is expected to be available in the 
second quarter of 1985. Since this inter
face problem surely exists between other 
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IC suppliers and workstation manufac
turers, determining whether a particular 
IC vendor offers such a software package 
is strongly recommended . 

Simulation On 
The Workstation 
Much time is spent simulating the circuit. 
However, the design must first be com
piled into a format that is compatible with 
the simulator. The amount of time that the 
system expends on compilation is directly 
related to both the size of the circuit and 
the manner in which it is described . On 
the Scaldsystem I , schematics can be 
entered in either of two ways. The first 
method is exactly the same as if a design 
engineer were drawing the circuit - each 
wire and logic element is sketched. When 
drawn in this fashion, the schematic is 
said to be entered "flat ." 

The second way is to streamline the cir-
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cuit description by using certain com
mands to describe a function, instead of 
actually drawing the function . A 16-bit 
bus, for example, could be shown as a 
single wire with the term "16B" placed 
on it. This kind of streamlining can be 
applied to all portions of the schematic 
where repetition exists. Another example 
might be six flip-flops that are being used 
as a register. Instead of drawing all six 
flip-flops, only one needs to be shown , 
and a "6B" would be placed next to it. 
This is known as "sizing" the schematic. 
There are other syntax commands avail
able that offer the design engineer simi
lar capabilities, but these are better left 
for the design manual. 

At first glance it may seem that the only 
reason for having this capability is to re
duce schematic entry time. Assuming the 
workstation user is proficient at using the 
machine, this is certainly true. The sig-
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nificant time saving, however, comes 
during the compilation stage. 

The workstation compiles the data two 
to three times faster when the schematic 
is entered using the sizing method. In our 
design, the schematic was entered on two 
separate occasions. First done in the flat 
style, the system compiled the drawing in 
45 minutes ; the machine also required an 
additional 30 minutes to prepare the data
base for simulation. When the compila
tion was completed, 600 Kbytes of mem
ory were used and nine B-size pages were 
needed to illustrate the logic. (Note: Our 
circuit is roughly estimated to be approx
imately 1400 gates.) 

The second time the schematic was en
tered , the workstation's sizing capabilities 
were used. Compilation of the logic was 
accomplished in 15 minutes, preparation 
for simulation took 10 minutes , 150 
Kbytes of memory were used and the en
tire schematic fit onto one B-size page. 
Judging from this benchmark, using the 
sizing properties to enter a schematic is 
almost mandatory. 

A drawback to using this faster method 
is that the logic can be somewhat difficult 
to decipher when represented in this 
manner (Figure 3). Since many of the 
logic elements are not illustrated graph
ically, a netlist is the only way to get a 
point-to-point description of the circuit. 
Unfortunately, this problem becomes 
tedious during the circuit's debugging 
stage. Like most design engineers, we 
were accustomed to seeing the logic fully 
illustrated. 

Training Courses 
Training courses are one of the most 
important aspects of designing a gate 
array with a workstation and should not 
be viewed nonchalantly. Typically, the 
charge for a one week course is about 
$1 ,500. Ifwe include the price of travel as 
well as the engineering time lost , the true 
cost of one of these courses ranges from 
$3,000-$6,000. 

We enrolled in both Valid Logic's (San 
Jose, CA) workstation course and LSI 
Logic's (Milpitas, CA) design course. 
Each lasted for a week and was taken at 
the firms' Boston facilities. LSI Logic 
also offers a one-day course that covers 
material concerning their cell library 
when ported to Valid's workstation . 

Studying the design manuals several 
weeks before attending the course is a 
must. Otherwise, absorbing several vol
umes of information in a week is virtually 
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impossible. We recommend requesting 
the course notes and manuals beforehand 
as well as inquiring about which sections 
arc most important to study. (If LSI Logic 
is your vendor, request the CMOS 
Macrocell manual. lf you plan to use 
Valid's Scaldsystem I, request Volume I of 
the design manual and look over the tim
ing verification and simulation sections.) 
This is especially true in the case of the 
workstation. 

Operating Valid's workstation requires 
no prior knowledge of UNIX although a 
UNIX background would be very help
ful . All necessary UNIX commands are 
covered in the course, but this overview 
is hardly adequate to fully exploit the 
flexibility that the operating system offers 
in typical design situations. 

Prior to attending either the worksta
tion or gate array course, familiarity with 
your circuit is invaluable. Knowing this 
beforehand may be impossible, but if you 
have a clear idea of how the logic is to be 
implemented , questions posed can relate 
directly to how the circuit is to be imple
mented when using the workstation and 
cell library. 

We found the Valid Logic course was 
well presented and organized . Plenty of 
time was allotted for hands-on experience 
and the instructor had a strong apprecia
tion for the design problems typically 
encountered by systems architects and 
engineers. Consequently, most questions 
were adequately fielded . 

Part Ill Preview 
In Part III of this series we will report on 
the timing verification aspect of the de
sign and analyze the difference between 
LSI Logic's Design Verifier and Valid's 
timing verifier. Since the former costs an 
extra $28,000, we will compare its capa
bilities with respect to Valid's offering. 
We will also look at other workstations on 
the market and make some comparisons 
among the various features. The remain
ing stages of the design cycle will be 
scrutinized, and we will offer some gen
eral guidelines for the designer as well as 
our own conclusions about designing a 
gate array on a workstation. co 
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LETTERS 

To the Editor: 

In the "Editor's Comment" section of Digital Design's November 1984 
issue, you present a dictionary definition of a silicon compiler. You define 
it in a box at the top of the page as, "1. a nebulous term used to describe a 
system that automatically synthesizes integrated circuits. 2. a term pri
marily used for marketing hype:· 

This definition, though obviously tongue-in-cheek, concerned me. After 
reading the entire piece, however, I realized that I was in complete agree
ment with what I believe you were attempting to say. It is a fact that there 
has been a great deal of positive response (including Digital Design's 
August article entitled "Silicon Compilation: A Revolution in VLSI Design") 
to the introduction of silicon compilation as a tool to help systems engi
neers design efficient VLSI chips and get products using those chips to 
market sooner than their competition. 

The widespread demand for such a tool has crowded the design-automa
tion market with a number of companies offering what they call a silicon 
compiler. I agree with your point that the prospective buyer should under
stand exactly what is meant by silicon compilation and just what each 
company offers; however, the way that point is presented in your piece 
suggests that all existing silicon compilers are nothing more than market
ing hype. 

We don't think this is true. Silicon Compilers Inc. was founded in 1981, 
based on the work done by Dr. Carver Mead and Dr. David Johannsen at 
the California Institute of Technology. Mead sits on our board of directors, 
and Johanssen, who is credited as the inventor of silicon compilation , 
is a vice president and a major contributor to the work we are continuing 
to do. 

We have been shipping the industry's first "real" turnkey silicon compiler, 
the Genesil™ 400 Silicon Development System, since October of 1984. 
The prototype of that system has been used to rapidly design commer
cially successful chips, including Digital Equipment Corp:s MicroVAX™ I, 
Seeq Technology's 8002 Ethernet Controller and the RasterOp Graphics 
Con~roller used in Sun Microsystems' SUN 2 workstation line. The results 
are there to be measured . 

Our definition of silicon compilation is not nebulous, nor is it hype. We de
fine a "real" silicon compiler as a system that, given a definition of re
quired functionality by a user who need not be an integrated circuit 
designer, produces a complete integrated circuit design. Such a system, 
to be complete, must include integrated simulation and timing analysis to 
ensure that the resulting design will perform as desired . Anything else 
would be, not as you put it, a "garden variety silicon compiler;' but rather 
"not a silicon compiler at all:' 

We agree that, despite all the writing being done about this new technolo
gy, there is still great confusion in the marketplace. We suggest, however, 
that to aid in clearing up this confusion, the design community avoid plac
ing all of the competing companies into any one category. Instead, we 
hope they will strive to understand the key criteria that differentiate "real" 
silicon compilation from those products that simply exploit the term "sili
con compilation" - and measure all market entries against that criteria . 

Sincerely, 

Phil Kaufman, President 
Silicon Compilers Inc., San Jose, CA 
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Systems Architect's 
Guide To UNIXNMS 
by Dave Wilson, Executive Ecitor 

0 ver the past few years, the in
dustry demand for a standard 
operating system has led to the 

widespread use of UNIX. Today, differ
ent factors trigger interest in the UNIX 
operating system, many of which are 
more marketing issues than technical 
considerations . For instance, since 
numerous college graduates have gained 
experience with the UNIX operating 
system, a given engineering operation 
may find it easier to locate UNIX pro
grammers than individuals with knowl
edge of a proprietary operating system , 
such as VMS. Or, it may be that the porta
bility issue, moving the operating system 
from one processor to another, is con
sidered important. Unfortunately, the 
marketplace afters so many different ver
sions of UNIX, the idea that UNIX can 
provide portability is somewhat mis
placed. These different versions emerged, 
primarily because users put pressure on 
systems manufacturers to provide en
hancements that were not supported by 
the original release from AT&T. 

UNIX has always been a good match 
for a system software development envi
ronment since it provides a file system 
that is targeted almost exclusively at that 
environment. VMS, on the other hand, is 
targeted towards a much broader range of 
applications and has a much wider vari
ety of file system characteristics. 

user with access to the kernel services 
either with prewritten commands and 
programs or by facilitating the writing of 
programs. Some of the general aspects of 
these systems are similar. Both have hier
archically organized file systems and ter
minal handlers with similar capabilities 
and functionalities . However, other details 
of the system are widely divergent. Sev
eral features of VMS, such as dynamic 
loading and shared libraries , UNIX 
lacks , and some features of UNIX, such 
as pipes and device independent 110 and 
Job Control, VMS lacks. The grammar 
of the command languages are almost 
completely different in detail , as are the 
file naming conventions, most command 
names, editors, language dialects and 
specific philosophies of system design . 

Every time sharing system has its own 
idea of what commands are acceptable to 

Prlv11eged Images 
Images Installed With Privilege 
Other PriY1ieged Images 
Images Unked With The 
System Symbol lllbte 
• FHeSystern 
• Informational 

Utihhes 

Run·Tlme 
llbrlly 
(Spec1hc) 
•FORTRAN 
•PASCAL 
•PL/I 

its command reading program. The func
tion of a command interpreter is to exe
cute the commands that the user enters. 
On the VAX/VMS, there are two com
mand language interpreters, DCL (Digital 
Command Language) and MCR (Monitor 
Console Routine). The chief difference is 
the way they treat indirect files. 

The command interpreter on the UNIX 
system, known as the shell, comes in two 
varieties-the Bourne shell (after its 
author) and the C shell which provides 
many more features and options. Some 
computer systems have a simple and 
effective interactive command inter
preter, but they lack the ability to pro
gram sophisticated command sequences. 
Other computers have elaborate com
mand level programming languages but 
no provisions for simply running a pro
gram . The UNIX operating system corn-

Program OeveloPment Tools 
•T~EditorS 
•Linker 
•MACRO Assembler 
• System Message 
•Compiler 

Run.Time 
llbn11y 
(General) 
•Math Ubtary
•String 

Mamp\rlauon 
•Screen 

FormattJog 

u 

Assor!ed Utilities 
•SORT 
• !'lie Manipulation 
•HELP . 
•DIRECTORY 

Both VMS and UNIX are interactive 
time sharing systems, in which the user 
types a command and receives a response 
from the operating system. They resem
ble each other much more than either 
resembles IBM's TSO time sharing 
system. Both systems are based on a 
kernel that performs file management, 
process scheduling and 1/0 services . 
Running outside the kernel is a command 
language interpreter that provides the Figure 1: Layered Design of the VAX/VMS Operating System . 
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More sophisticated features 
are being added to UNIX that 
make it more VMS-like. 

bines both abilities in the shell. 
One difference between Version 6 and 

Version 7 of the UNIX system is the she! I. 
The Version 6 shell is a good interactive 
command interpreter but a weak pro
gramming language. The Version 7 shell 
combines all of the Version 6 interactive 
features with a better programming lan
guage. Nevertheless, neither UNIX nor 
VMS is a truly interactive program devel
opment tool. With the exception of inter
pretative languages such as BASIC and 
APL, the task of program development 
still involves preparing a source program, 
running a compiler program on the 
source file, linking an executable file and 
running it. 

The major development language on 
virtually all UNIX systems is the lan
guage C. Almost all UNIX system soft
ware is written in this language, with only 
small critical sections resorting to assem
bly language. This strategy has resulted 
in the number of UNIX implementations 
on different microprocessor families. 
The Berkeley distributions ofUNlX pro
vide other languages such as Fortran 77, 
Lisp and APL. DEC now supports the C 
language and offers it for both VMS and 
VAX Ultrix, a Berkeley version of 
UNIX. 

The kernel is the memory resident por
tion ofan operating system. Compared to 
other operating systems, the UNIX sys
tem kernel provides a relatively small 
repertoire of services. The UNIX kernel 
consists of two major parts-the process 
management section and the device man
agement section. The process manage
ment section allocates resources, sched
ules processes and honors process requests 
for service. The device management sec
tion supervises the transmission of data 
between the main memory and the peri
pheral devices. The device management 
section for a given computer contains a 
module for every peripheral device that 
is attached to the computer. Each time a 
computer is attached to a new type ofl/O 
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peripheral, a program module has to be 
added to the device management section. 
Whenever the UNIX system is moved to 
a different type of computer, the device 
management section has to be largely 
rewritten because different computers 
usually have different peripheral devices 
with different control principles. 

The kernel also maintains a set of 
tables that coordinate the actions of the 
interrelated threads of execution. Most of 
the kernel's work concerns maintaining 
and modifying these tables. Like UNIX , 
the VMS operating system kernel also in
cludes a process management section and 
a device management section as well as 
a memory management subsection. 

The I/O subsystem consists of device 
drivers and their associated data struc
tures, device independent routines within 
the executive and several system services. 
The scheduling and process control sec
tion selects processes for execution and 
removes processes from execution that 
can no longer execute. The scheduler also 
handles clock servicing and includes 
time-related services. Possibly the most 
important part of the VMS kernel is the 
memory management subsystem. 

Currently, AT&T's UNIX System V 
does not support virtual memory. Unless 
the user implements UNIX with Berke
ley enhancements, it is impossible to run 
up to anything larger than the physical 
size of memory in the system. But with 
VMS, as its name implies, the concept of 
virtual memory has always been an im
portant one. 

The main components of the memory 
management subsystem arc the page fault 
handler, which implements the virtual 
memory support of the VAX/VMS oper
ating system, and the swapper, which 
allows the system to more fully utilize the 
amount of physical memory ava ilable. 

From the users point of view, UNIX 
and VMS file systems are organized 
similarly, in that both systems present the 
files as a hierarchical tree structure. This 

tree structure contains a root directory 
that is simply a special file containing the 
name and address of other files. The 
directory is said to contain other files. 
Since these files can also be directories, 
the cnti re structure can be represented as 
a directory tree. 

In VMS, there are several directory 
trees, one for each mounted disk volume. 
In UNIX, there is only one directory tree, 
with each disk volume represented as a 
subtree or directory somewhere in that 
tree. Beyond this, the two systems are 
nearly identical in their file hierarchies. 
However, the way a user refers to a file or 
names a file differs greatly between VMS 
and UNIX. In UNIX a directory is always 
referred to in exactly the same way as any 
other file. In VMS, however, the distinc
tion between directory-as-directory and 
directory-as-file can lead to confusion . 

Record locking has been a major prob
lem with the UNIX system for some time. 
Two users may access the same file and 
write to it at the same time, scrambling 
the information contained within it. The 
/usr/group, an independent body for the 
UNIX community has, however, pro
posed a file locking technique that will be 
adapted in the future by AT&T. One of the 
features of UNIX is the association of all 
the I/O hardware with special files . Ac
cess to I/O hardware itself mimics access 
to ordinary disk files. Each I/O device 
has at least one special file. A program 
can access a special file in order to actual
ly access the 1/0 hardware . 

In many ways VMS is a more adult 
operating system than UNIX. Many of 
the features that make UNIX more 
"VMS-like," such as real-time processing 
and virtual memory capability, have 
come out of Berkeley. This has created 
two different types of UNIX in the mar
ketplace, UNIX System V and Berkeley 
UNIX. Also, VMS, a proprietary oper
ating system, is a lot further down the 
road in terms ofbei ng able to support ad
vanced computing features. A main em
phasis at DEC has been to support VAX 
clusters or the connection of a number of 
VAXes and mass storage controllers in a 
multiprocessing environment. Several 
new features of VMS Version 4.0 in 
troduced the provision for increased data 
sharing and enhanced data and system 
availabilty. 

A distributed File System, for exam
ple, allows all VAX processors in a 
cluster to share disk mass storage. A dis-
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tributed Job Controller provides a form 
of load balancing across processors since 
a batch job distribution algorithm num
erically balances the batch jobs over the 
VAX processors. The advantages of dy
namic load balancing and dynamic load 
splitting are obvious to those designers of 
UNIX-based machines as well. 

In many cases, multiple CPU systems 
that feature fault-tolerant operation that 
are UNIX-based have been announced , 
but this has been achieved through a to
tally rewritten UNIX kernel. A totally re
written UNIX kernel may not have the 
same system calls as the original UNIX , 
and compatibility will be lost. A program 
ported from one environment will not run 
in another. Nevertheless, ifthe user on
ly interacts with the shell and utilities, a 
rewritten kernel may provide enough 
similarity between the original UNIX to 
be considered compatible. In this in
stance, the portability of the UNIX oper
ating system is more with the program
mer than with the system itself. 

As well as supporting the VMS oper
ating system, Digital Equipment an
nounced a version of the UNIX operating 
system, Ultrix 32 for its range of mid- to 
high-end VAX family and Ultrix-32m for 
the Micro-VAX 1. The user command 
language interface for the Ultrix-32 
system is provided by two user-selectable 
command language interpreters - the 
Version 7 Bourne Shell and the Berkeley 
C Shell. Programming languages include 
C, Fortran 77, Pascal, FranzLisp and 
UNIX assembler. 

The Ultrix-32 has two line-oriented 
editors and a screen-oriented editor. The 
system provides a file transfer utility as 
well as a backup/restore, file system inte
grity checking and bad storage block 
handling capabilities to protect stored 
data. The Ultrix-32m is the newest mem
ber of Digital's family of Ultrix products 
that currently run on larger machines. 
The product brings the Ultrix-32 operat
ing system to a microcomputer environ
ment , enabling users with larger systems 
to expand programming operations to the 
low-cost Micro-VAX l computer. Ultrix-
32m has compatibility with Version 4.2 
of Berkeley 4BSD, Ultrix-I. I Vers ion 2, 
and AT&T System V. 

Ultrix-32m is a subset of Berkeley 
4BSD UNIX and is supplied with two 
command language interfaces , UNIX 
Version 7 Bourne shell and Berkeley C 
shell. Version 2 .0 of Ultrix-II was an-
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nounced concurrently with Ultrix-32m . 
The new version has been improved to 
provide hardware support for the Micro 
PDP-11/73 computer system. In addition, 
Digital announced Version 1.0 ofDEC/ 
Shell, a command line interpreter that 
provides users with an interface similar 
to the interface on a UNIX V7 operating 
system. To a user, the DEC/Shell environ
ment appears like the V7 Bourne Shell. 

Over halfoftheexisting licensed UNIX 
systems are based on the Xenix operating 
system from Microsoft that is based on 
the UNIX Version 7 and System III . 
Offering the same features as System V, 
it has allowed a UNIX-like environment 
to be implemented on personal com
puters. DEC also offers support for its 
Professional 300 workstations in the form 
of the VENIX operating system. The 
VENIX product is based on Version 7 
and, like the XENIX system, includes 
some functions of the System V version . 
VenturCom , developers ofVENIX, also 
offers layered application software to run 
under its VENIX system, such as spread-

VERSA bus 
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sheet, wordprocessing and relational 
database programs. 

Undoubtedly, UNIX is gaining a great 
deal of impetus in the marketplace, main
ly, because there is a need for a portable 
operating system. The enhancements 
coming out of Berkeley have done a great 
deal to make the operating system more 
flexible and user-friendly. It would ap
pear the Berkeley version of the operat
ing system is becoming a standard in the 
scientific and technical environment. 
UNIX has a great deal of catching up to 
do before it rivals the sophistication of the 
VMS operating system from DEC. En
hancements that are and will be made in 
the future seem to point to more VMS
like features being incorporated. DD 
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Market. Fault-tolerant machines may be suitable for the 
commercial or business environments or the industrial 
environments. June, pg . 122. 

Parallel Processing Meets Computationally Intensive Re
quirements. As Al applications increase, computational 
requirements will be staggering and the use of multiple 
processors will be inevitable. April , pg. 122. 

Process Control: Intelligence Moves To The Factory Floor. 
To compete with the low labor cost and huge production 
volumes of offshore industries, US companies look to 
computer technologies for help. Sept. , pg . 74. 

UNIX Standards Move To The Forefront. UNIX has various 
implications for the entire computer industry including 
OEMs, users, value-added resellers and manufacturers. 
Feb., pg. 122. 

Graphics-------------
Designing Printed Circuit Boards From The Workstation. 
The newer generation of CAD products for PCB layout 
are designed to optimize the use of not only computer 
power, but also the knowledge and skills of the board 
designer. April , pg . 86. 

Device Level Intelligence For Graphic Systems. There is 
a need to off-load graphics functions from the over-bur
dened host to the graphics device. May, pg . 98. 

Display Processors-Where Fast Isn't Fast Enough. New 
display processor technologies offer graphic designers 
an ever increasing choice of possibilities for creating the 
next generation of low cost , high performance computer 
graphics systems. July, pg. 94. 

Graphics Research Points Toward Fifth Generation Sys
tems. Different applications of graphics have individual 
requirements which create disparate design approaches. 
Jan ., pg. 68. 

Industry Review: Building Graphics Systems From The 
Board Level. The graphics board integrator is faced with 
a major choice: which system interface bus to use. Aug. , 
pg . 46. 

Industry Review: Graphics Terminals. Describing the 
design changes in graphic terminals is difficult because 
of the great diversity of performance and functionality. 
Feb. , pg. 42. 

Inputting Graphics By Digitizer. Manufacturers of digiti
zers are working to make input more intelligent and ac
curate as well as allowing previously complex data to be 
input in a similar fashion. April, pg. 102. 

Making Fast Faster: The Design Of A Small Graphics Sys
tem Enhancement. A new board designed to speed up 
terminals with a large installed base is worth the effort in 
meeting users' demand . June, pg. 128. 

Microcomputer-Based CAD Provides Low Cost Design 
Tools. Product developments and associated upgrade 
devices provide micro-based CAD systems with perform
ance levels rivaling those of more expensive dedicated 
systems. Jan ., pg . 74. 

(continued on p.86) 
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PRODUCT INDEX 

To help you find the products that you need, we've compiled a subject index of the ads and new products that appear in 
this issue. Organized by general product area, the listings include the name of the manufacturer, the page on which the 
product appears and a circle number for additional information on that product. Bold type indicates advertised 
products. 

Page Circle Page Circle Page Circle 
# # # # # # 

Computers/Systems Data Terminals Components 
Apollo Computer 2,3, 2,3 Modgraph 23 74 Fujitsu Microelectronics 30,31 

20,21 Qume 33 1 Hytek Microsystems 'if1 32 
CSPI 17 60 Falco 98 211 TRW C3 20 
Control Data 27 lntecolor 98 173 Altera 101 132 
Data 1/0 103 Liberty 96 163 AMO 100 133 
Datacube 1 4 Motorola 98 179 Analog Devices 100 146 
John Fluke Manufacturing 37 12 Burr-Brown 101 131 ,195 
Heurikon 8 11 Hitachi 100,101 136,196 
Numerix 19 6 Communications Intel 101 197 
Whitesmiths, LTD 75 47 Digital Equipment Corp. 6,7 54 

Mostek 100 154 
Cericor 95 226 GTE CommunicatiL 4S 57 

NCR 94 130 
CompuPro 95 164 Apollo Computer 95 225 

Tektronix 100 134 
Daisy Systems 94 148 Communications 

Western Digital 100 126 
Datavue 96 158 Research Group 104 219 
DEC 96,97 165,215 

Canoga Data Systems 98 176 Power Supplies 
First Computer 96 159 Emu lex 95 229 Triad-Utrad 29 35 
Hewlett-Packard 95,97 228,240, Fairchild 98 177 

213 Fujitsu 98 178 Boards MOB 96 168 
NCR 97 167 

lnfotron 98 210 
Advanced Computer 3Com 104 204 

Oki Semiconductor 96 212 Solutions 49 25 
Paragon Technology 96 216 John Bell Engineering 103 8 
Raster Technologies 96 166 Software/Firmware Electronic Modular 
Sun Microsystems 96 161 Systems 73 53 
Stride Micro 97 214 LSI Logic OT 33 Force Computers 12,13 58 
Tandy 97 162 Advanced Computer Omnibyte 10 16 
Virtual Microsystems 95 227 Communications 105 192 OMTI Scientific 
Wayne Kerr 97 218 AMF Logic Sciences 105 224 Micro Systems 51 26 
Zilog 96 160 Burr-Brown 105 223 Science Applications 105 

CSI 105 220 Vectrix 11 22 
Mass Memory Control Data 104 190 Able Computer 94 222 

Alloy Computer 44,45 19 DEC 105 191 Adaptec 102 206 

Control Data 53 Fluke 105 181 Colby Computer 104 156 

Digi-Data 41 23 Intel 104,105 189,186 CompuPro 103 157 

Imperial Technology 107 15 Paragon 104 187 Datacube 103 149 

Irwin Magnetics 55 31 T-Cubed Systems 104 185 dy-4 Systems 102 169 

ThomEMI 61 5 Teradyne 104 221 Emu lex 102 199,202 

Vikron 39 37 Torrie 104 188 ICM 102 203 

Panasonic 98 180 Unisott Systems 105 182 Ikon 102 201 ,205 

Sumitomo 99 209 Unisource Software 105 183 Intel 103 147 
MetraByte 104 152 

Input/Output Micro Memory 103 150 

Atron 101 41 
I Cs/Semiconductors Mostek 102,104 200,151 

Carroll Touch 35 71 NEC C4 46 NEC 103 153 

Cherry Electrical Products 47 24 Universal Semiconductor 25 17 Plessey Microsystems 102 207 

Summagraphics C2 30 Analog Devices 101 194 Western Peripherals 102 198 

General Electric 101 143 Zendex 103 155 

Printers/Plotters Monolithic Memories 100 128 

Genicom 43 57 
Motorola 100,101 144,193 Test Equipment 

Houston Instrument 9 36 
Oki Semiconductor 100 138 And Instrumentation 

Star Micronics rrl 40 
Teledyne Semiconductor 100 127 

Gould 96,104 21 7,184 
Calcomp 98 208 
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OEM Decision MakErs 

"Only the Invitational Computer 
Conferences bring the latest 
OEM computer and peripheral 
products to your front door 
You11 fmd 
us there!" 
A nd you'll find other top 
I\ OEM manufacturers, 
such as IBM, Control Data, 
DEC, Fujitsu, NEC and 
Seagate, to name a few. 

In their 14th year, the 
"OEM Only" Invitational 
Computer Conferences bring 
you, the volume buying deci
sion makers, together with 
the key suppliers of com
puter and peripheral prod
ucts. The recs, a series of 
ten, one-day regional shows 
are convenient to where you 
live and work. The social 
business setting makes it 
easy for you to meet poten-

tial suppliers one-on-one, 
and attend high tech semi
nars of your choice. As an 
invited guest. there is no 
cost to you. 

Hear what the OEM manu
facturers have to say, learn· 
more about their products, 
and remember, you may 
attend "by invitation only" 

1984/85 U.S. ICC Locations 

Sept. 6, '84 
Sept. 25, '84 
Oct. 10, '84 
Oct. 23, '84 
Jan. 8, '85 
Jan. 29, '85 
Jan. 31, '85 
Feb. 26, '85 
Mar. 19, '85 
Apr. 2, '85 

Newton/Boston, MA 
Southfield/Detroit, MI 
Cherry Hill, NJ 
Englewood/Denver, CO 
Irvine, CA 
Houston, TX 
Dallas, TX 
Ft. Lauderdale, FL 
Palo Alto, CA 
Nashua, NH I No. MA 

Call your local OEM supplier far 
your invitation or Jill out the cou
pon and mail to: 

B.j Johnson & Associates, Inc. 
3151 Airwqy Ave., #C-2 ~ 
Costa Mesa, CA 92626 
Phone: (714) 957-0171 ~ 
Telex: 188747 TAB /RJN ~ .... ~ 

Yes! I need an invitation to your"OEM Only" ICC. The nearest ICC to me is: ___ _______ _ 

I buy in volume: 

D Computers 
D Disk/ Tape Drives 
D Controllers II nterfaces 
D Terminals I Graphic Displays 
D Software 
D Printers 
D Memory Boards 
D Modems / Multiplexers 
D Power Supplies 

~amc 

Tull' 

.\ddr~ss 

Stall' Zip 

.Ylail TL': B. 1. 1c1 hnsc1n & :\ssc1Ciatcs. Inc .. 3151 1\ir'll'ay . .\\'Cnuc. #C-2. Cos ta ,\\esa. C.\ 92626 
Phc1 nc: (7 14\ %7-0171 Telex: 188747 T . .\B IRI:\ 002/85 



(continued from p. 79) 

lnterfaceDevlces----------
A Good Year For Keyboards. Making keyboards to stand
ard specifications is increasingly important; a phenom
enon brought about by the popularity of the IBM PC. May, 
pg. 90. 

Peripheral Interfaces Lower Cost And Boost OEM Per
fonnance. As more intelligence moves onto peripherals, 
the role of the controller is one of a simple CPU adapter. 
Feb., pg. 98. 

Integrated Circuits---------
Advances In Signal Processing Drive Speech Recognition 
Developments. An understanding of human speech prod
uction and perception processes are necessary for signal 
processing designs. Nov., pg. 72. 

Designer's Guide To Semi-Custom ICs. Semi-custom ICs 
lower a system's overall cost since the number of chips, 
PC boards, wires, connectors and assembly costs are re
duced. June, pg. 63. 

DRAMs And EEPROMs Offer New Applications For Micro
processors. DRAMs and EEPROMs are expected to 
compete in some applications areas. March, pg . 99. 

A Family Of 68000s Handles The High-End. As the 68000 
continues to drop in price, it has won a place in more 
business and personal computer designs. May, pg . 80. 

High-Performance Event Interface For A Microcomputer. 
As silicon technology advances to provide denser geom
etries, timer structures have become more elegant and 
powerful. Feb., pg. 110. 

Integrated Circuits: Advanced Microprocessor Designs 
Will Rely On OS Support. Programmable, semi-custom 
and custom logic will be used in the design of advanced 
computer systems. Feb., pg. 90. 

Integrating Hardware And Software For VLSI Design. 
Newer workstations are integrating the software nece
ssary to design advanced VLSI with faster and higher 
powered computers. Feb., pg. 72. 

Industry Review: Silicon Support For Solid Modeling. Gra
phic manufacturers are depending more on applications
specific VLSI to perform demanding tasks in solid model
ing. Sept., pg. 54. 

32-Bit ICs Enhance Array Processor Performance. The 
need for virtual memory support, increased memory 
bandwidth and improved precision means a growing de
mand for 32-bit performances. Dec., pg. 61 . 

32-Bit Microprocessors Support Parallelism And Cache. 
The implementation of pipelined architecture, cache 
memory and memory management on 32-bit chips is 
unique to manufacturers. Aug., pg . 96. 
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Silicon Compilation: A Revolution In VLSI Design. Silicon 
compilation is the realization of computers designing 
computers. Aug ., pg . 88. 

Designing With EEPROMs. Most EEPROM applications 
include single-chip microcontrollers, so the combination 
of EE PROM on-board was a predictable step in the evolu
tion of EEPROMs. Sept. pg . 108. 

Mass Storage ___________ _ 

Designer's Guide To Flexible Disk Drives. Floppy drive 
manufacturers report that rumors of their demise are 
greatly exaggerated . Feb., pg. 57. 

Designer's Guide To Winchester Disk Drives. Winchesters 
are becoming more reliable, resistant to severe environ
ments and realizing lower power requirements, lower cost 
and increased capacity. Nov., pg. 57. 

Intelligence Migrates Toward Small Systems Peripherals. 
There is a steady trend toward equipping disk storage 
subsystems with intelligence. March, pg. 92. 

Microfloppies Squeeze Their Way Into The Market. There 
are now dozens of companies with announced micro
floppy drives and few manufacturers producing media. 
Oct. , pg. 88. 

Mid-Size Winchesters Succeed Quietly. Despite the pop
ularity of 51/4" micro-Winchester disk drives, 8" and 14" 
drives continue to outsell 51/4" drives. Jan., pg . 62. 

PCMs Track The Leading Edge Of Winchester Technolo
gy. Plug-compatible manufacturers (PCMs) compete 
with IBM for both end-user and OEM market share. April , 
pg. 54. 

Refined Media Extend Magnetic Recording Capabilities. 
Refinements in materials and processes for manufacture 
are providing substantial increase in media capacity. 
June, pg. 88. 

Mass Memory For Tight Spots. Demand for higher per
formance PC and more compact desktops has spurred 
a demand for smaller, lower power disk and tape drives. 
Aug ., pg . 78. 

Optical Disk Technology Creates A New Class Of Periph
eral. Optical disks offer higher density than magnetic 
memory with more bits and more tracks per inch. Aug ., 
pg . 68. 

PowerSuppHes-----------
Designer's Guide To Uninterruptible Power Supplies. To 
ascertain the quality of the power output, it is necessary 
to have some fam iliarity with the nature of the problems 
that may exist. Aug ., pg . 59. 

Printers/Plotters----------
Color In Hardcopy Device Development. Most users or 
systems integrators are looking for a low-cost, reliable, 
high-quality, easy-to-use hardcopy device. July, pg . 80. 
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Electrostatic And Vector Plotter Developments.Advances 
have been made in simplifying designs, cutting compo
nent counts, raising performance and reliability, and mak
ing them easier to use. June, pg. 108. 

Dot Matrix Printers Approach Letter Quality. Dot matr ix 
printers emerge as intelligent devices for high speed, 
color graphics and word processing applications. Oct. , 
pg. 96. 

Industry Review: Demand Heightens For Color Printers. 
As output moves from monochrome to color, users place 
emphasis on devices that offer higher quality images. 
Nov. , pg. 48. 

·sottware---------------
Extensions And Perfonnance Improvements Keep Pascal 
Competing. Many in the industry feel Pascal isn't a very 
good example of structured programming when applied 
to "real world" programming problems. Aug. , pg. 106. 

Solid-State Memory Developments Continue Apace. The 
development of new types of memory promises to gen
erate improvements in computing . April, pg. 110. 

Software Strategies Control Micro Market. The principal 
issue separating the winners from the losers in the 
vendor shakeout will be the quality of the software. Jan. , 
pg. 90. 

Terminals--------------
Monochrome Terminals- Compatibility Vs. Emulation. 
The difference between compatibility and emulation can 
spell disaster to an OEM. Nov., pg. 78. 

Trends In Flat Information Display Technology. The flat 
CRT will likely enter the market in this decade, mainly for 
desktop and/or transportable computers. May, pg. 122. 

Test Equipmenf----------
Bypassing In-Circuit Test Of Microprocessor-Based 
Boards. In-circuit testing does everything that continuity 
testing does but more. March, pg. 106. 

Development Tools Take Aim At 32-Bit Chips. Although 
much has been published about the capabilities of 32-bit 
microprocessors, the market still belongs to 8-and 16-bit 
chips. Sept., pg . 86. 

In-Circuit Programming: A Solution To Several Design 
Problems. In-circuit programming allows the installation 
of blank EPROMs and PROMs onto the printed circuit 
board and after complete assembly, the entire board is 
programmed. July, pg. 84. 

1984 Salary Survey. Prospects for engineering profes
sionals remain bright, with predictions showing the de
mand will have increased 40% between 1978 and 1990. 
Dec., pg. 56. 

YOU CAN HAVE THE GUTS OF A LEADER 

Star Micronics is a 
leading manufacturer 
of high quality, high 
performance, printer 
mechanisms . 

I 
I 
I 
I 
I 
I 
L-------------1 

customer support. From 
pre-sale application 
assistance to immediate 
shipments. 

So if your OEM de
Now the Star line features ---------------.... sign needs a printer 

mechanism, give it the guts of 
a leader. A printer mechanism 
from Star Micronics. 

the very same mechanisms 
that are the heart of our highly 
successful Gemini series 
printers. So now our full line 
of mechanisms ranges from 21 
to 136 columns. 

In Star printer mechanisms 
you' ll discover our long
standing commitment to 
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product reliability. 
You'll find Star mechanisms 

easy to install, simple to inter
face , and trouble-free . All Star 
mechanisms feature user
replaceable print heads. 

One last point. The first 
thing you'll notice about Star 
is the depth and quality of our 

Circle 40 on Reader Inquiry Card 

IL ~ 
~~@lr.v -
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APPLICATIONS NOTEBOOK 

Signal Processing Without A Multiplier 

by Sidhartha Maitra and Munsi Alaul Haque, Advanced Micro Devices, Sunnyvale, CA 

Although multipliers and signal proc
essors with multipliers are becom

ing increasingly available, a novel and 
cost-effective alternate method is to use 
a logarithmic representation of the data 
and a high-density Read-Only Memory 
(ROM) for arithmetic. With this ap
proach , any general-purpose 8- or 16-bit 
microprocessor can be transformed into 
a real -time system that can process audio 
band signals. Figure 1 shows the basic 
system with the three main components: 
the AID, DIA in theAm7901A , the micro
processor and the high density ROM . 

Types of equipment and applications 
that currently use digital signal proces
sing, but do not need the high precision 
signal-to-quantization ratio (SQR) possi
ble with linear 16-bit multiplier-accumu
lators, include speech synthesis, speech 
compression, speech analysis-coeffi
cient estimation/pitch detection , spec
trum analysis, fast fourier transforms, fil
ters, echo-cancellation and modems. 

These signals must be able to be ade
quately processed by an 8-bit system. All 
voice-grade signals fa! I into this category. 
To ensure adequate SQR over a large dy
namic range, a logarithmic quantization 
is generally used for the 8-bit digital rep
resentation. The compression/expansion 

Analog In 

(companding) process (Mu-Law or A
L.aw) results in the same SQR as 12-bit 
linear quantization . 

The most cost-effective AID and DIA 
converters for the front end of telecom
munications, voice and modem systems 
are combination codec/filters (COMBO) 
chips that convert analog signals direct
ly to and from an 8-bit Mu-Law digital 
representation . The Am7901A, also 
known as the Subscriber Line Audio Cir
cuit (SLAC), is one such device. The 
SLAC performs the codec and filtering 
functions necessary for the analog inter
face of the DSP system to the analog 
world. 

Design Concepts 
Unlike other COMBO chips capable of 
performing the same function, the SLAC 
uses a high sampling rate AID and DIA 
converter that simplifies the anti aliasing 
fi lter. Internally, the SLAC uses digital 
signal processing and has programmable 
gain and filters in the receive and transmit 
paths. The settings and coefficients can 
be controlled by the microprocessor. 
This process control can be advantageous 
in speech processing applications be
cause pre-emphasis and de-emphasis fil
ters as well as gain adjustments can be 
made before the digitized signal reaches 

Am7901A 

Analog Out 

AM 8088 
Or Any 

_,... _ _ ,... General -

AM 27512 
Or Other 
Program 
Memory 

Purpose 
8-Bit 

Or 
16-Bit 
Microprocessor 

AM 27512 
Or ROM 
For Table 
Look-Up 
Multiply 

And 
Accumulate 

Data 
RAM 

Figure 1: General purpose signal processor using ROM look-up, microprocessor and A/D, D/A 
SLAC front-end . 
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the microprocessor. 
When digitized signals from the SLAC 

are processed with standard multi
plier/accumulators , they must be con
verted from the logarithmic domain to a 
linear representation . When performing 
the same operation via table look-up in a 
ROM, no transformation is necessary 
and the two 8-bit inputs for multiplication 
can form a 16-bit address for the answer. 
The key difference between a conven
tional I inear multiplier/accumulator ap
proach and the one proposed here 1 ies in 
the representation of the signal samples 
prior to, during and after the multiplica
tion operation. If the logarithmic domain 
look-up multiplication table is designed 
with care, the signal processing chain can 
preserve the SQR for all the intermediate 
stages between the input and the output at 
an equivalent 12-bit linear representa
tion. 

The task at hand will usually dictate 
whether the answer in the ROM table 
should be in the linear or the logarithmic 
domain. For instance, in filters with a 
large number of taps, one might wish to 
accumulate the sum of products as 16-bit 
linear values; the values can be accumu
lated in 16 or higher bit precision within 
the microprocessor. The microprocessor 
usually will be able to perform addition 
at speeds sufficient to keep up with the 
signal flow. When the answer is accumu
lated as a 16-bit linear result, the 
Am7901A also allows the option of crea
ting an analog output directly from the 
linear representation. 

If, on the other hand , filters are im
plemented with a smaller number of 
stages, it might be sufficient to operate 
with an 8-bit companded answer. For a I 
Mbit ROM , the other half of the table can 
then be reserved for the results of the ad
dition of two 8-bit, companded input 
values. Thus, ha! f of the table is used for 
multiplying and the other half for addi
tion . Using Am27512s, two EPROMs 
will be necessary for the complete multi
plication and addition tables. 

The advantage with such a scheme is 
that the data remains in the logarithmic 
domain from the point of conversion to 
the point of being sent back out to the 
SLAC chip for transformation to the an-
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APPLICATIONS NOTEBOOK 
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Figure 2: 300 Hz triangle wave used as input for simulation of a filter
ing application . 

Figure 3: Sample Finite Impulse Response filter's amplitude vs. fre
quency response (F5 =3600 Hz). 

alog domain. All arithmetic, multiplica
tion and addition, is performed by form
ing a 16-bit address from two 8-bit 
operands and using this address to locate 
the answer in the ROM table. 

The processing speed of the arrange
ment shown in Figure 1 is 1 imited by the 
slower of the microprocessor instruction 
cycle time and the ROM access time. Us
ing the set-up described, with an analog 
sampling rate between 8 and 10 KHz, a 
reasonably fast microprocessor (like the 
Am8088, running at 10 MHz) coupled 
with the 200 nsec Am27512s can perform 
approximately 100 multiplies and adds 
per input sample. In a speech compres
sion application, the simple system de
scribed here can operate in full-duplex, 
providing coefficient estimation, pitch 
detection and feedback synthesis. In this 
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application, an LPC-10 algorithm can be 
implemented with five ICs. As an added 
bonus, the general-purpose microproces
sor used in the system can be time-shared 
for housekeeping and interfacing chores. 

Experimental Verificatio n 
The potential power of table look-up sig
nal processing was experimentally veri
fied by computer simulation ofa simple 
filtering application. A 10-tap Finite Im
pulse Response (FIR) was convolved with 
a 300 Hz triangular wave. This convolu
tion was done two ways: 1) with floating 
point 32-bit precision for all arithmetic 
and 2) with Mu-Law representation of the 
data and the filter coefficients and a sim
ulated l Mbit ROM (16-bit input and 8-bit 
output) table look-up for multiplying and 
adding two 8-bit Mu-Law quantities . 

Figure 2 shows the input triangle wave 
and Figure 3 the low pass filter frequency 
response for the IO-tap FIR coefficients. 
Since the cut-off for this filter is at the 
fundamental frequency of the triangle 
wave (in this case at 300 Hz), the harmon
ics are eliminated by convolution with the 
FIR filter. As shown in Figure 4, there is 
only a very slight difference in the output 
of the filter with floating point calcula
tions and with table look-up arithmetic. 

Operations performed on analog voice 
frequency waveforms do not usually need 
more than I% SQR accuracy. In such ap
plications, a table look-up digital signal 
processing approach is less expensive 
than higher-precision linear multiplier/ 
accumulator implementations with com
parable performance. 

Circle 230 
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Figure 4: Graphs of a low-pass filter output, left: implemented with 32-bit floating point precision , and right: using Mu-Law representation and the 
ROM look-up multiplier/accumulator are very similar. 
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APPLICATIONS NOTEBOOK 

Dual 12-Bit DIA Converters Reduce 
Board Space By A Factor Of Two 

by Mark Logan, Analog Devices Inc., Norwood, MA 

Digital components have provided in
creased PCB density through the 

availability of 256K RAMs, program
mable array logic and increased func
tional density of microprocessors. DACs 
with multiple converters on the same IC 
save board space for designers. However, 
these have been limited to the 8-bit 
resolution range until the introduction of 
Analog Devices' dual 12-bit DIA con
verter, the AD7549. 

Improvements in CMOS technology 
have enabled Analog Devices to manu
facture two 12-bit CM OS DI A converters 
on one IC at a cost below two individual 
12-bit CMOS DACs with similar archi
tecture. By using high-speed digital logic 
circuits and the Linear Compatible 
CMOS (LC2MOS) process, multiple 
high-precision analog circuits can be in
tegrated on a chip. The AD7549 is a 
monolithic dual 12-bit current-output 
DIA converter, packaged in a 0.3" wide 
20-pin DIP. In addition to saving board 
space where two DACs are required, the 
on-chip data latches and control logic for 
microprocessor interface eliminate the 
need for external digital support chips. 

AD7549 

Control 
Logic 

Voo 

DACA 

DACB 

The DAC in Figure 1 consists of two 
12-bit converters, each with a DAC regis
ter, reference input, control logic and an 
input register structured in three 4-bit 
nibbles. Data from a microprocessor is 
loaded in 3 bytes for each DI A converter 
and then transferred to the DAC register. 
The microprocessor loads data_Qt using 
address lines AO, Al, A2 and CS (chip 
select) and WR write lines . A logic high 
level on the CLR (clear) input clears all 
registers. 

Figure 1: Block diagram of the AD7549 dual 12-bit DAC IC. 

The double-buffered structure allows 
both DACs to be updated individually or 
simultaneously using the UPD input. 
Precise matching and tracking between 
the two DIA converters is inherent since 
both are fabricated on the same chip. De
signers can now be assured of closely 
matched ladder resistances and gain 
errors. 

Each converter operates as a unipo
lar-2-quadrant or a bipolar-4-quadrant 
multiplying DIA converter when sup-

90 

plied with external reference voltage. 
Relative accuracy is guaranteed over the 
devices' full temperature range: ± ILSB, 
maximum , for A, 1 and S grades and 
± V2 LSB, maximum , for B, K, and T 
grades. All grades also guarantee mono
tonicity over three temperature ranges: 
0 °C to + 70°C, - 25°C to 85°C and 
- 55°C to + 125°C. 

A key specification. whereverthereare 
multiple channels on a single chip, is the 
channel-to-channel isolation and the 
digital crosstalk. The AD7549 exhibits a 
- 70dB channel-to-channel isolation 
reading . Digital crosstalk is a negligible 
IOnV-sec. 

Attention Readers ... Free Samples! 

Analog Devices will provide a free sam
ple of the AD7549 to the first 100 readers 
who write in their requests on company 
letterhead stationary. Only those re
quests submitted on company letterhead 
are eligible for these parts . 

Direct requests to : 
CMOS Converter Marketing 
Analog Devices Semiconductor 
804 Woburn Street 
Wilmington. MA 01887 
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An application in which the dual DACs 
in the AD7549 are an advantage is shown 
in the programmable gain/attenuation 
circuit in Figure 2. The gain of the 
amplifier in 2A is set by the ratio of the 
two resistors RA and RB. By replacing 
each fixed resistor with a DI A converter, 
a microprocessor can change the gain/ 
attenuation of the circuit. Figure 28 
shows how the two DIA converters on the 
AD7549 can be used as variable resis
tances. By loading DACs A and B with 
suitable codes, programmable gain/atten
uation over the range - 72dB to + 72dB 
can be achieved. The resultant gain ex
pression for the circuit with RwA= 
RwB is: 

Vour = -V RE FD/Os* 

0= DA=1 
0= 0 8 = 1 

*If 0 8 = 0, the amplifier is open loop. 

Dual converter design eliminates a 
number of error sources. Since the DACs 

APPLICATIONS NOTEBOOK 

Ra 

V - DA •V 
out- - De ref 

V = -&. 
out Rs •Vin 

2A 

Figure 2: Programmable gain amplifier using dual DAC; the gain of amplifier in 2A is set by ratio 
of the two resistors RA and R8 . The two DACs of the 7549 can be used to vary resistances. 

are on the same chip with gain error 
DA/DB, tracking in the same ratio elim
inates any drift errors. Previous circuits 
have always had to be trimmed to accom
modate the DAC ladder resistance which 
usually has a wide tolerance (from 8K to 
20K) . With RwA and RwB matched to 

better than l % , the circuit doesn't suffer 
from this problem. The circuit also has a 
constant input resistance of RwA . The 
two unused feedback resistors, RFBA 
and RwB are also precisely matched 
and could be used to provide other DAC 
code vs. gain relationships. Circle 231 

Small ECL Gate Array Improves Data Bus 
Performance Of FPS-264 Scientific Computer 

by Roger Rees, Floating Point Systems, Beaverton, OR 

0 ngoing architectural improvements 
are important to keep product lines 

competitive. Floating Point Systems 
(FPS) wanted to transform their basic 
Scientific Computer architecture into a 
higher performance ECL machine. The 
application of a small , specially designed 
gate array, the Fairchild FGE0020, was a 
significant aid in that design . The FPS-
264 enhanced IOOK ECL computer offers 
a minimum of 3.6 times the speed and 
twice the performance for the price of the 
earlier FPS-164. 

A requirement of this design was for 5 
nsec data transfers across a multisourced, 
multidestination Data Pad Bus (DPBS). 
Figure 1 graphically presents the physi
cal length and loading present on this bus. 
The propagation delay time of the bus is 
dependent on the length of the line, the 
transmission line impedence and the load-
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ing effects. 
The FPS-264 backplane interconnects 

are mostly of a stripline type, with an 
unloaded propagation delay of2.2 nsec/ 
footor4.2 nsec over the length of this bus. 
Initially, this appears to offer an accep
table timing margin compared to the 5 

nsec budget, but the stubs can have a cat
astrophic effect on timing. 

If the round trip propagation delay for 
the stub is less than the rise time of the 
signal, then the stub can be treated as a 
capacitive load. Assuming the stubs can 
be kept within this restriction and further 

Figure 1: Logical connections of the Data Pad Bus in the FPS-264. Meeting performance goals 
with the length and loading of this bus provided an engineering challenge. 
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approximating these capacitive stubs as 
evenly distributed IO pF loads along the 
bus, the resultant propagation delay is 3.0 
nscc/foot or 5. 9 nsec worst case delay for 
the loaded bus. This timing is over budget 
and the stub lengths had to be minimized 
to prevent further degradation . A 2" 
budget for stub lengths (excluding con
nector path length) was adopted as the 
shortest reasonable limit for the FPS-264's 
packaging technology. 

The biggest problem in meeting this 2" 
limit was presented by the bidirectional 
loads. Implementing a transceiver func
tion in IOOK ECL requires separate 
driver (100123) and receiver (100122) ICs 
which, for all practical purposes, prevent 
obtaining less than 2" stub lengths. Two 
I Cs also increase the capacitance of the 
stub load since the majority of the load 
capacitance is due to the IC package and 
physical etch. 

One solution is to use a single IOOK IC. 
At the projected chip volume, a pure 
custom part would not be cost-effective; 
however, it appeared that a gate array 
would be. The recent emphasis in gate 
array technology has been on density, but 
since this part would interface mostly 
with the standard lOOK family, a high 
density transceiver would have degraded 
performance by longer interconnect 
delays when laid out on the PCB. 

Since the FPS-264 has a multisourced 
bus, bus drivers must have 25 ohm drive 
capability and special low level output 
characteristics to avoid loading the line 
when they arc not enabled. The FG E0020 
gate array from Fairchild had the proper 
density, but it could not offer the exact 
function required by the design. Fairchild 
designers modified component values in 
the output drivers and eliminated temper
ature compensation on these outputs. The 
lack of temperature compensation was not 
a technical concern since output voltage 
levels are guaranteed within spec if the 
junction temperature is at least 25 °C. 
This requirement is easily met under the 
specified operating conditions for the 
FPS-264. 

The ground lead inductance of the trans
ceiver was a concern with this design. 
Most high speed !Cs use flat packages. 
leadlcss chip carriers or similar packag
ing techniques to reduce parasitic pack
age inductance and increase packaging 
density to achieve smaller interconnect 
delays. DIP technology was chosen for 
FPS-264. however. mainly to lower the 
manufacturing risks. 
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Figure 2: Transceiver logic diagram: although there is no inversion in the bus receivers to com
bat worst case switching currents and there are 12 unbalanced outputs, designers achieved accept
able performance levels with only three Vcca pins. 

DIP 12 

BUF22 

BUSS 

Figure 3: The actual performance of the FGE0020 transceiver gate array under worst case loading 
conditions with all six bits switching the same direction, all terminated and with added Vtt decoupling. 

Figure 2 shows a block diagram of the 
transceiver function as implemented in 
the FGE0020. Although it was recognized 
that having a logical inversion in the bus 
receivers would be most desirable to help 
combat the worst case switching current 
seen on the Ycca pins, the FGE0020could 
not accomplish this. As a result, the worst 
case ground current change in the Ycca 
pins is about 225 mA (68 ohm termina
tion resistors arc used throughout the 
FPS-264) . 

With this level of change in ground pin 
currents. lead inductance is very impor
tant for good performance. After consult
ing with Fairchild. FPS tested devices in 
both flat packages and DIPs and decided 
to use the DIP due to its impressive per-

formance. The waveforms generated 
under the worst case switching current 
condition are shown in Figure 3. 

In the system, the resulting modified 
FGE0020 exhibited a considerable im
provement in speed over standard IOOK 
parts. The bus driver propagation delay 
from the enable. input is specified at l.8 
nsec, worst case. The equivalent IOOK 
function would use a 100123, which has 
a 5.3 nsec maximum delay. This speed in
crease more than offsets the amount the 
transmission line delay was over budget. 
In fact, the use of this part probably saves 
close to 5 nsec in the maximum delay for 
DPBS transfers. 

Circle 234 
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ARTIFICIAL INTELLIGENCE 

April 30, May 1-2, 1985 •Long Beach Convention Center• Long Beach, California 

Al '85 was created to serve as a vi
tal link between the manufactur
ers and users of "high-tech" com
puters, software and accessory 
equipment found in the most ad
vanced applications of computer 
technology. 

The Exhibition . . . . 
Features displays emphasizing 
natural language programs, LISP, 
PROLOG, expert systems, visual 
recognition systems, automatic 
programming and the new gener
ation of computer hardware to 
house the new technology. 

'Phis is 

r-f.1 

For information on atten 

an ideal opportunity to see unique 
product demonstrations, to secure 
technical information meeting 
your company's needs, and to find 
solutions to difficult problems. 

The Conference J>rpgram . • . . 
Twenty carefully-selected techni
cal sessions and three panel dis
cussions cover practical aspects of 
AI in automated manufacturing, 

in the office, medicine, de
fense, aerospace ... plus 

recent developments in 
knowledge informa

tion processing, 

computer vision, LISP and 
PRQLOG languages, image proc
essing, and much more. Dr. Mur
ray Teitell, Chairman of the De
partment of Computer and 
Information Sciences, Northrop 
University, is General Conference 
Program Chairman for AI '85. 

Organised By; 
r:;:;;";i Tower Conference 
LI~ Management Co. 

331 W. Wesley St. , 
Wheaton, IL 60187 
(312) 668-8100 

Sponsored J,ly: 
Digital Design Magazine 

lt:..::!J Society for 
~ Computer Simulation 

,----- -----------------
1 TO: Tower Conference Management Co., 
I 331 W. Wesley St., Wheaton, IL 60187 A 

Please send information on registering for the 1985 
Artificial Intelligence Conference/Exhibition 

Please send exhibit information 

Nam<------ --------- - --

Title/Functio '------- ------
Company. _ _____________ _ 

Addres."----------------
City• ___ _ _ _ Stat . .,_ ___ Zip. ___ _ 

this coupon . . . or phone the or 
Phone Tele"---------

PHOTOCOPY COUPON FOR YOUR ASSOCIATES 



NEW 
PRODUCIS 
16x16 Bit Multiplier Chip 

T
he NCR45CM16 16 x 16 bitsingle
port multiplier chip performs 
successive multiply-accumulate 

operations at a 5 MHz rate. The chip can 
be directly interfaced to a 16-bit bus with
out additional logic, and can also be plug
ged into many existing microcomputer 

boards without extensive re-engineering 
or redesign of the system. Consuming 
lOmA (maximum), the NCR45CM16 is 
available in a 0.6" wide 24-pin plastic DIP 
and in a 0.3" wide 24-pin ceramic DIP. 
Price is $60 (plastic package) and $75 
(ceramic package). NCR, Dublin , OH 

Circle 130 

Upgrade For Older 
PDP-11 Computers 

T
he Microverter 73 LSI U/73 Unibus 
upgrade for ea rlier DEC PDP-II 
computers replaces the PDP-II 

Unibus processor and memory with an 
11/73 processor and Q-bus memory. It 
consists of a quad-width Microverter 
board, a dual width power regulator/ 
console interface board, a l Mbyte mem
ory board, an LSI-11173 processor board 
and a 9-slot backplane with four hex
width Q-bus slots and five Unibus slots. 
The board performs Q-bus to Unibus 

Personal Logician CAE System 

T
he Personal Logician AT CAE 
System includes design entry ca
pabilities and the Personal Daisy 

Logic Simulator (POLS) for design veri
fication . The system offers integrated 
design entry and simulation on an IBM 
PC-based system. The Personal Logician 
AT system can be networked with any 
other high-end Daisy workstation to 
share data via Ethernet. The system also 
includes 640 Kbytes of RAM , a 20 Mbyte 
hard disk drive and a l.2-Mbyte floppy 
drive. The two Daisy system families are 
fully compatible, use the same databases, 
user interface and can be connected on 
Daisy's network. The Personal Daisy 
Logic Simulator (POLS) will soon be 
available for the Personal Logician AT. 
Price is $25,000. Daisy Systems, 
Mountain View, CA Circle 148 
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signal conversion and handles the 22-bit 
memory mapping for 18-bit Unibus de
vices. With its Unibus mapping registers, 
the Microverter 73 is recognized as a 
PDP-11/44 by the system software. The 
Microverter 73 system resides in an older 
PDP-II computer chassis in the space left 
vacant by the old processor boards, mem
ory and backplane. It is applicable for 
PDP-11/34, ll/34A, 11/04, ll/05 and 11/60. 
Price is $9,950. Able Computer, Costa 
Mesa , CA Circle 222 
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COMPUTERS/SYSTEMS 

MULTIUSER 80286-BASED 
BUSINESS SYSTEM 

The CompuPro 286 16-bit multiuser business com
puter system is based on an 80286 microprocessor 
featuring 8-bit slave processing capabilities. It com
bines the 80286 CPU for 16-bit operation with 
CompuPro's Z80-based slave processor unit to 
simultaneously perform all 8-bit slave processing 
tasks. The CompuPro 286 accomodates four users 
and can be expanded to as many as 14 users. The sys
tem comes standard with 512 Kbytes of main 
memory, an 800 Kbyte 5.25" floppy disk drive, a 40 
Mbyte 5.25" hard disk, one parallel and one Cen
tronics printer port and four serial ports. Price is 
$9,995. CompuPro, Hayward, CA Circle 164 
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EXPANDED COMMUNICA
TIONS GATEWAY 

Offering bi-directional text file transfer capabilities 
with a variety of remote host mainframes, the Do
main Networking RJE Access Gateway allows users 
on an Apollo Domain network to access remote en
vironments using a KMW protocol converter. The 
RJE Access Gateway software emulates IBM's Hasp 
and the standard 2780 and 3780 environments; the 
software and protocol converter can be implemented 
on one workstation within the network. Price is 
$1 ,800. Apollo, Chelmsford, MA Circle 225 

DATA SWITCH SYSTEM 

Supporting 180 terminal-to-computer port 
connections, or 360 lines, the OSOi CommXchange 
data switch is compatible with any async terminal. 
Expansion units can be added for an additional 480 
connectors, or 960 lines. With speeds ofup to 9600 
bps on all lines, bandwidth rate is 6.336 mpbs. 
Emulex, Costa Mesa , CA Circle 229 

32-BIT MULTIUSER SYSTEM 

Permitting up to 32 users, this 32-bit multiuser 
system (Model 550) features floating-point CPU, 
up to 10 Mbytes of memory and an enhanced HP
UX operating system. A second and third CPU can 
increase the throughput up to 2.7 times the rate of 
one CPU. Four software packages are available. 
Price is $19,425-$36,325. Hewlett-Packard, Palo 
Alto, CA Circle 240 

NEW PRODUCTS 

DESIGN AUTOMATION 
SYSTEM 

The CDA 5000 design automation system is built on 
complexity management techniques developed by 
artificial intelligence research. The system supports 
hierarchical logical design , including the ability to 
design top down or bottom up, through multiple 
levels. The CDA's integrated database allows rule 
checking to be done as· the design is created . 
Cericor, Salt Lake City, UT Circle 226 

LOTUS ON AN MV/1000 

A hardware and software combination, the Bridge 
System provides microcomputer functionality as a 
central system resource. A terminal connected to the 
host mini can act as a dedicated micro and run appli
cations like Wordstar, dBase II and Lotus 1-2-3. 
Host-system processing, utilities and peripherals are 
available to Bridge users. Virtual Microsystems, 
Berkeley, CA Circle 227 

EMULATOR 

Available as a subsystem to the HP 64000 logic de
velopment system, the 64194S emulator supports 
design and development of products based on the 
146805G2 microcomputer. Featuring real-time trans
parent emulation of microprocessor-based systems, 
these HP 64000 emulators run controls, feature sin
gle-stepping, display-and-modify registers, dis
play-and-modify emulation memory, command-file 
operation and more. Price for the 64194S 146805G2 

FREE 1985 Digital Design 
Svstems Architect Calendar 

JUI Yau Have Ta Do: 
Write your comments on how Digital Design serves 
you professionally. Send it on company letterhead and 
include your name, title, and shipping address. 

What We Will Do: 
Ship you a unique 
1985 Systems Architect Calendar AT NO CHARGE!! 

Send comments to: 
Jamie Rose 
Digital Design 
Morgan-Grampian Publ ishing Company 
1050 Commonwealth Avenue 
Boston , MA 02215 
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NEW PRODUCTS 

is $3,800. Hewlett-Packard, Palo Alto, CA 
Circle228 

Q BUS BASIC BOX SYSTEMS 

The Basic Box System includes the MDB 800 series 
chassis, a DEC 11 /12 Plus CPU and MDB memory 
modules in sizes of256 or 512 Kbytes on dual size 
boards or a I Mbyte RAM module on a quad size 
board. A 5 'A" high chassis can contain 11 /23 Plus 
CPU. 1.5 Mbytes of main memory and 32 DZII 
compatible multiplexer ports, an SMD disk con
troller and a line printer controller, all using connec
tors mounted on the rear distribution panel. Price 
is $4,545-$5,920. MOB, Orange, CA Circle 168 

GRAPHICS TERMINALS 

The Freedom 240 Graphics/ANSI Video Display 
Terminal and the Freedom 210 Graphics/ASCII 
Video Display Termi nal feature 14" 132-column 
alphanumeric displays. The Freedom 240 is DEC 
VT220/VTIOO and Tektronix 4010 and 4014 com
patible. The Freedom 210 is compatible with the 
Freedom 200 and emulates the Te leVideo 950, 
ADM 31 and Tektronix' 4010 and 4014. Both ter
minals feature 665 x 288 pixel resolution. 4096 x 
4096 addressability, and drawing speeds faster than 
the VT240 graphics terminal. An amber screen is 
optional. Price is $1,295 (210) and $1.395 (240). 
Liberty, San Francisco. CA Circle 163 

MULTIUSER/MULTITASKING 
COMPUTER 

The Datavue 4000 system, designed fo r OEMs, in
cludes 80186 and Z80 processors, 512 Kbytes of 
RAM expandable to I Mbytc, up to 80 Mbytes of on
line storage, four serial RS-232C ports and one Cen
tronics port. and Concurrent DOS. Six simultane
ous users are supported. depending upon avai lable 
memory and systems requirement~. Optional boards 
on the DV4000 provide eight additional RS-232C 
ports. The Z80 8-bit processor included wit h the 
16-bit 80186 allows an OEM to convert 8-bit appli 
cation code to 16-bit code in stages. Price is $4,995. 
Datavue. Norcross , GA Circle 158 

PCB CAD SYSTEM 

The IOOAR is a 16-bit stand-a lone workstation. the 
third generation of the Model 100. It is equipped with 
schematics. autorouting. design rule checking 
software, and a rastnesting technique to aid compo
nent placement. The system can design boards of up 
to20' x 20"with 200 16-pin equiva lcnt ICs with64 
colors and layers. Screen resolution is 512 X 512. 
Hardware consists of a system console. keyboa rd, 
VT-100 type terminal. 14" color monitor. line printer. 
proprietary graphics board and digitizer tab let. The 
CPU is the DEC LSI-11/23+ with tour serial ports. 
Options include a 20 Mbytes Winchester, modem. 
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digitizer, pen plotter, UPS and mo re . Price is 
$4,500. Paragon Technology, Pleasant Hill , CA 

Circle 216 

Z-SCAN 80 EMULATOR 

The Z-Scan 80 emulator ru ns at speeds up to 80 
MHz. It can operate as a standalone or on a host 
system such as the VAX, or Zilog's 8000 super
micros. Operation, which can be set on the Z-Scan 
at 4, 6, or 8 MHz, is transparent. The Z-Scan 80 pro
v ides a real-time emu lation from mappable 
memory, a llowing designers to develop programs 
without a target system , through 32 I Kbyte blocks 
or mappable memory. The emulator inc ludes a 4K 
by 32-bit b lock of RAM. 4,096 trace cycles can be 
handled by the Z-Scan 80's trace facility. Based on 
the Z8001R CPU, the Z-Scan 80 interfaces 2 RS-232 
serial ports to the host computer and CRT terminal. 
Price is $6,695. Zilog, Campbell , CA Circle 160 

CMOS SINGLE-CHIP 
MICROCOMPUTER 

The new 8-bit single-chip CMOS microcomputer 
permits users oflhe Oki Semiconductor 80C48 and 
80C49 to double or quadruple on-board RAM or 
ROM capacity without changing the instrnction set. 
The 80C50 is upward op-code compatible with 
HMOS devices supplied by Intel, NEC and others. 
It can execute the same instruction set that is used 
wi th the HMOS 8050device, but the 80C50offers 
an additional 13 instrnctions. The 80C50 is a static 
device that has an operating frequency range from 
Oto6 MHz and a Vee rangeof2.5 V to6.0 V. When 
operating at 6 MHz, the 80C50's Vee range extends 
from 3.5 V to 6.0 V. Price, in quantities of 100, is 
$11.50. Oki Semiconductor, Sunnyvale, CA 

Circle 212 

MULTIUSER SUPERMICRO 

The Spiri t 73 supermicrocomputer addresses up to 
4 Mbytes of parity MOS memory. It uses the DEC 
PDP-11173 processor and runs on DEC RSTS/E. 
RT-11/TSX-Plus. RSX-llM or RSX-ll M-Plus oper
ating systems. Spirit 73 leatures 40 Mbytes of on
line disk storage inc luding a 20 Mbyte removab le 
disk cartridge. The processor includes a MMU with 
22-bit addressing capability (4 Mbytes). Spirit 73 
is available in a clamshell. pedestal-style that opens 
along the fu ll length of the un it. and a standard rack 
mount unit. Price is $17.000-$25.000. First Com
puter Corp .. Westmont. IL Circle 159 

LOGIC ANALYZ ER 

The K205 logic analyzer offers 48 channels al 100 
MHz. It features 16 independent triggering decision 
levels with four commands in each level. Four deci
sions can be made every 20 nsec. The K205's 
tolerance compare feature can analyze logic circuits 
by comparing timing sequences against stored 
references. The auto save feature displays transient 
noise on all channels and a latching scheme main
tains fu ll channel width and memory depth when us
ing glitch mode. Three separate measurement input 
sections monitor independent circuit clocks for 
multiprocessor systems. Price is $14,000. Gould, 
Santa Clara, CA Circle 217 

HIGH-END COMPUTER 

~~.1 il~ 
i~ ,,__ 
The VAX 8600 is approximately the same physical 
size as the VAX 111780 and has almost the same 
power requirements. It uses customized ECL gate 
array semiconductor technology, a dedicated 
memory bus, write-back cache and a pipelined 
operation . The VAX 8600 can provide 32 Mbytes 
of main memory, 160 billion bytes of on line storage, 
up to 512 communication lines directly and more 
with the addition of Ethernet LAN support under 
DECnet , 4 bill ion bytes of program address capacity 
and support for the Unibus, DR780 and Massbus 
general purpose 1/0 interfaces. Cycle time on the 
VAX 8600 has been reduced to 80 nsec compared 
to the 200 nscc cycle time on the VAX 111780. Price 
is $576,000-$970,000. DEC, Maynard, MA 

Circle 165 

3D GRAPHICS SYSTEM 

The Model One/3 80 is a 3D graphics system 
designed to provide local manipulation and realistic 
shaded display of3D objects. The system features 
local 3D 32-bit floating point transformations with 
perspective, upto4 Mbytcs local display list. local 
light source modeling with variable surface pro
pcrites. local hidden surface removal and full col
or smooth shading, flicker-free 1280 x 1024 re so
lution at 60 Hz. up to 24 bits of image memory for 
true color. and full size 16-bit depth buffer. Price is 
$41 ,500. Raster Technologies. North Billerica. 
MA Circle 166 

WORKSTATION 

The Sun-2/50 workstation operates without a loca l 
disk. Several diskless machines can share the disks 
of a Sun-l /120FS or Sun-2/170 filcserver. Demand 
paging is handled by a network over the Ethernet to 
mass storage on the fileserver. The Sun-2/50 CPU 
is MC680IO-based operating at 10 MHz with no wait 
states. The memory management design allows for 
I to 40 Mbytes of physical memory and up to 16 
Mbytes of virtual address space per process. The 19' 
high-resolution (1152 x 900). 66 Hz non-interlaced 
disp lay. provides a flicker-free image . Price is 
$9.900. Sun Microsystems. Mountain View. CA 

Circle 161 
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MS-DOS COMPUTER 
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The Tandy IOO(h dc,ign and 360K noppy d i'k for
mat allow it to run off the shelf IBM PC ,oftware 
including Lntus' 1-2-3. Ashton -Tate\ dBase 111 and 
Multirrn;;e International\ Multimate. as well a' 
Tandy\ Deskmatc program. The Tandy 1000 ac
cept' up to three IBM PC plug-in option cards and 
memory is expandable to 640K. Monochrome and 
color graphics to 640 x 200 dot resolution are built 
in. as arc parallel printer. joystick and light pen 
ports . The Tandy 1000 also features composite 
audio/video and RGB outputs. Display modes are 
userselectableat40or80characters x 25 lines. The 
computer uses an 8088 16-bit microprocessor oper
ating at 4.77 MHz and comes with a noppy disk 
drive. Price is $1.199. Tandy. Fort Worth . TX 

Circle 162 

VAXSTATION I 
WORKSTATION SYSTEM 
The VAXstation I 32-bit single user workstation 
system incorporates the MicroVAX I and provides 
VAX/VMS resources in a desk unit. including hrgh 
resolution graphics and multi-windowing capabili
ties. The VAXstation I supports GKS (Graphics Ker
nal System) and can be connected to DECnet/Eth
ernet computer networks. The system features a 60 
Hz noninterlaced 19" screen display with a 960 X 

864 resoiution . The VAXstation I also consists of a 
I Mbytc processor. IK x 2K bitmapped video 
RAM . RX50 dual 400 Kbytc 5 'A'' diskette drive. 
RD52 31 Mbytc 5 'A" mini-Winchester-technology 
disk and mouse. Price is $21.095. Digital Equip
ment Corp .. Maynard. MA Circle 215 

125 MHZ STATE AND 
TIMING ANALYZER 
The HP 64610S timing/state analyzer features real 
time. transparent state analysis to 125 MHz. timing 
analysis to 400 MHz in fast-sample mode, 200 MHz 
for wide-sample. dual threshold and glitch modes. 
8. 16. 24 or 32 input channels for sync or async 
analysis. three modes. each with 4K memory. and 
fast sa111ple mode with 8K mc111ory, pattern and tran
sitions triggering. compare mode for matching 
against sample measurement. and postproccssing 
of measuremcrw. for sequence triggering up to four 
levels deep. calculating statistics. and marking 
defined events. The HP 64610S analyzer is install 
ed in HP 64000 system development stations . Price 
is $7-$20.000. Hewlett Packard. Palo Alto. CA 

Circle 213 
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68000-BASED 
MICROCOMPUTERS 

The 440 and 460 are additions to the Stride 400 
Series of microcomputers. Both systems feature a 
10 MHz 68000 processor. 256 Kbytes RAM. 640 
Kbyte 5 'A'' noppy disk storage. 10 (440) and 15 
Mbyte (460) Winchester hard disk sto rage. VME 
bus. JO RS-232-C ports . battery-backed real-time 
clock, Omninet LAN hardware, Liaison network 
software, p-system Version IV.2 operating system 
and a Centronics-parallel pon. The460also features 
a VME expansion card cage. Some options for both 
micros include a 12 MHz 68000 processor. RAM 
expansion to 2 Mbytes (440) and 3 Mbytes (460). 
memory management unit and more. Price is $5.900 
(440) and $8.900 (460). Stride Micro. Reno. NV 

MULTIUSER 
BUSINESS SYSTEM 

Circle 214 

The Tower XP is an addition to NC R's UNIX-based 
family of multiuser bu>ine'5 sy>tems. The new 
>ystem includes the 'ame interface module> as the 
Tower 1632. including 5 'A" (ST506) and 8" SMD) 
disk drive interfaces. Multibus. 'A" cartridge tape 
drive (QIC II) l/Fs and communication l/Fs for low
order and high-order communications. It also fea 
tures networking capabilit ies. inc luding SNA. X.25 
and LANs. power failure recovery with battery 
backup. a MMU with error check and error correc
t ion. a separate memory bu> and extensive diag
nostic,. including concurrent and onlinc remote 
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support. Price is $19.495. NCR . Dayton . OH 
Circle 167 

COLOR PCB CAD SYSTEM 

The Artworker III is a stand-alone. benchtop. tur
nkey CAD system that offers capabilities for both 
schematic design and PCB layout of analog and 
digital boards. The Artworker III separates design 
and layout functions into two software packages. The 
14" high resolution monitor displays the schematic 
or PCB layout in fu ll size and 8 colors and the 9" 
monochrome monitor shows size. mode. X-Y coor
dinates. etc. The Artworkcr II I comes with a full
sized ASCII keyboard. separate numeric keypad. 
separate function keys and a joystick. Data is stored 
and retrieved by a dual floppy disk system with a 
combined capacity of2 Mbytes. Price is $22.000. 
Wayne Kerr. Woburn. MA Circle 218 
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PERIPHERALS 

2400 BPS DIAL MODEM 
The Fl935D two-wire full duplex modem operates 
at 2400 and 1200 bps. The unit is compatible with 
CCJTT V.22 bis at 2400 bps. The fall back speed of 
1200 bps is in full compliance with either Bell 212A 
or CCITT V.22. The F1935D has built-in automatic 
calling and answering functions, and pulse or tone 
dialing is selectable. Diagnostics include local 
analog and digital loopback, and remote digital 
loopback tests. The modem works with both sync 
and async terminals. Price is $995. Fujitsu 
America , San Jose, CA Circle 178 

RIBBONLESS COLOR INK
DOT PRINTER MECHANISM 

The Model 374040-column , dot matrix color ink
dot , ribbonless, impact printer mechanism prints 
and drafts in seven colors. It produces text and 
graphics at up to 480 dps dual density. The printhead 
design, by which the motion of the print wire clears 
ink from the wire path , reduces clogging and dry
ing problems. The mechanism's standard character 
font is 9 x 13 measuring l .82mm x 2.62mm. Ef
fective print size is 96mm x I92mm. Printing speed 
is 70mm/sec on an XY axis, IOOmm/sec on a 45° 
angle. Price is $50. Epson, North Hollywood , CA 

Circle 171 

DUAL-MODE PLOTTER 
The 1044 dual-mode plotter features eight pens and 
full-width plotting capability up to ANSI size E or 
ISO size AO. It operntes in cut-sheet and continous
rol I modes. The 1044 accommodates mechanical 
design , architectural , engineering and construction 
applications, integrated circuit design, printed cir
cuit board design and mapping. Features include an 
eight-pen turret with automatic pen-capping, an in
tegrated communications interface, non-volatile 
setup memory, automatic logon messages, self diag
nostics and a joystick. The plotter provides a resolu
tion of0.001'. Price is $11,995. Calcomp, Anaheim, 
CA Circle 208 

MOBILE DATA TERMINAL 

The KOT 480 mobile. wireless data terminal can be 
used as a dedicated radio system. or be incorporated 
into an existing radio system. Storage of up to 3.000 
characters in the RAM are dynamically allocated. 
Featuring a text area ofover20 sq. in .. the CRT can 
display upto480characters. formatted into 12 lines 
of 40 characters each . Two additiona l lines provide 
80 charncters of operational status information. The 
terminal display is designed for varying light con
ditions of the vehicular environment. Motorola . 
Schaumburg. IL Circle 179 

SB 

VAX-BASED LAN 

The Inplant LAN is designed to connect VAX and 
other computers to a variety of peripherals. devices 
and factory automation equipment. Jnplant uses 
Ethernet , broadbend cab! ing or fiber optic lines for 
physical transmission. It allows users to connect over 
1,000 terminals or devices, including smart equip
ment , to VAXs running the VMS operating system, 
via the LAN. VAX communications I/O processing 
is offloaded to network microprocessors. Connec
tions to each VAX are made through a single cable 
interface. Jnplant has virtual circuit capability, 
which allows connection to different computers, 
intelligent equipment, RS-232 devices and printers. 
Price is $750. Fairchild, Los Altos, CA Circle 177 

14-PEN PLOTTER 

The DMP-51152 MP 14-pen plotter features a reso
lution of .001", a maximum plotting speed of22 ips 
and a user-selectable acceleration rate of up to 4 Gs. 
The DMP-51/52 has two stables that hold seven pens 
each. The C and D size plotter also includes con
stant velocity control for uniform inking regardless 
of the angle of pen movement and an automatic self
capping feature to prevent pens from drying out. The 
servo-driven plotter contains built-in DM/PL intel 
ligence and can be interfaced with any computer fea
turing an RS-232C port . Houston Instrument, 
Austin. TX Circle 172 

DEC-COMPATIBLE 
COLOR TERMINAL 

The Coloffrend 210 terminal offers a low profile , 
detached keyboard and a one-touch tilt display. Its 
Color Key feature lets the user add color to existing 
black and white software without reprogramming. 
The terminal is compatible with DEC's VTIOO and 
any ANSJ X3.64 environment. It provides eight 
foreground and eight background colors and char
acter graphics. A foldovercapability permits view
ing of 132 column reports. Twenty-four keys are pro
grammable for 72 different functions. Price is 
$1.295. lntecolor. Norcross. GA Circle 173 

ENHANCED FAME II 
SMART TERMINAL 
The Fame II distribution terminal is now available 
with a DEC VT 102 emulation option, enabling 
users to use double wide and double high wide 
characters. Features include a standard 14" screen, 
an IBM selcctric-style keyboard correction key, 
ergonomic housing and 50 non-volatile user PF 
keys. The smart terminal offers DEC VT-100 and 
VT-52 modes and also features non-embedded 
video attributes. block mode. the capability to han
dle 24 lines by 80 and 132 columns and a 25th status 
line. It also provides full page soft setup screen, 
smooth scrolling. split screen and local editing. 
Falco, Sunnyvale. CA Circle 211 

3 1/2" MICROFLOPPY 
DISK DRIVES 

The JU-312, JU-322 and JU-362 3 1/2" microtlop
py disk drives offer storage capacity of250 Kbytes, 
500 Kbytes and I Mbytes (unformatted) and are 
104mm wide and 161mm deep. They are compatible 
with 5 114" floppy disk drive interfaces. Features 
include same or double the storage capacity of con
ventional 5 1/4'' drives, s ingle button disk ejection/ 
insertion, 3ms track to track access time (500 Kbyte 
and I Mbyte models) , low power consumption (3.5 
W in the read mode) and a direct drive brushless 
motor and a steel band. All units are compatible with 
3 1/2" disk media. Price ranges from $125 - $200. 
Panasonic, Secaucus, NJ Circle 180 

FIBER OPTIC INTER
PROCESSOR LINK 

The CBE-202 fiberoptic interprocessor link com
prises a parallel to serial multiplexer and a bus inter
face module (BIM) which plugs into the DEC back
plane SPC slot. A duplex fiber optic cable links the 
two multiplexers . The link operates at 250K 
words/sec and can be as long as 2K meters. The 
B!Ms are software compatible with any operating 
system that is compatible with the DEC DR 11-B or 
DRll-W modules . The link can be configured for 
Unibus to Unibus, Qbus to Qbus or Unibus to Qbus 
DMA transfers . Price is $4.500. Canoga Data 
Systems, Canoga P.ark, CA Circle 176 

PROTOCOL CONVERTER 

The VTS 361 Protocol converter can support one or 
two host lines , either direct connection or dial-up 
and can handle up to eight async devices. Devices 
and front-end processor links are su pported at 
speeds up to 19.2 Kbps. Features include menu
dri ven setup, passwo rd security, internal 
diagnostics, automatic speed detection , non-volatile 
EEPROM setup memory, and automatic log-on and 
inactivity disconnect. lnfotron Systems. San 
Diego, CA Circle 210 
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3 V2" AND 1.6 MBYTE 
FLOPPY DISK DRIVES 

The FDA-3000 Series 3 'h' and FDA-5400 Series 1.6 
Mbyte half-high floppy drives offer single or dou
ble density formats and full or half-high face plates. 
Other features include a direct drive D.C. Servo 
Spindle Motor, and Alpha-Winding steel belt head 
positioning mechanism, proprietary LSI Controller 
chips, LED photosensing and EMI/RFI shielding. 
Price is $130-$200. Sumitomo, Sunnyvale, CA 

Circle 209 

NINE NEW PRINTERS 

Nine models introduced by Dataproducts include 
three daisy wheel printers, four dot matrix printers. 
a check printer and the laser non-impact printer. The 
three daisy wheel models are the DP-20. DP-55Q 
and DP-55SQ. The DP-20 prints at 20 cps. and the 
DP-55Q and DP-55SQ print 55 cps. The four dot 
matrix impact printers are the 8011. 8021, 8051 and 
8(]71. The 8011and8021 are monochrome printers. 
Both the 8051 and 8(]71 offer color graphics capa
bility. All are IBM compatible. The NP24 employs 
solid state laser imaging technology and prints 24 
pages/minute and 300 dpi . The CP40 check printer 
prints 55 cps at 12 cpi. Dataproducts, Woodland 
Hills, CA Circle 174 

LETT ER QUALITY 
INK-.JET PRINTER 

The PT-90 ink-jet printer has a full letter quality print 
mode at four pages/minute (200 cps). eight page/ 
minute (400cps) printing speed in a draft mode. the 
ability to print on standard copy paper. graphics 
compatibility and versatile paper handling. It prints 
240 dpi horizontally and vertically and character 
resolution is 96 x 32 dots in a letter quality mode 
at 200 cps, and 48 x 16 dots draft at 400 cps. The 
PT-90 accepts plug-in interface cards for serial. 

DIGITAL D ESIGN • FEBRUARY 1985 

NEW PRODUCTS 

parallel or IEEE-488 ports . Various protocols in
cluding IBM compatibility and Diab lo 630 emula
tion are available. Price is $3,495. Siemens, Iselin , 
NJ Circle 175 

MICROPRINTERS 

The Model 860 XL microprinter is designed for data 
processing, graphics and office correspondence 
printing. It combines a 16" carriage, letter quality 
and data processing printing, graphics and customer 

removable font modules. Adjustable snap-in trac
tors are standard on the 865 and friction drive capa
bility provides vertical alignment for continuous 
forms. The 860 XL prints data processing and rough 
draft copy at 150 cps in a 9 x 9 matrix . Switching 
between draft and correspondence print modes is 
via a button on the control panel. The 865 prints let
ter quality at 35 cps in a 32 x 18 matrix, and draft 
at 150 cps in a 9 x 9 matrix. Both printers print 
Mosaic and Raster graphics and have standard 
parallel and serial interfacing. Texas lnstrunents, 
Dallas, TX Circle 170 

MULTI-CAGE® Card Cages 
for the MULTIBUS: 

MULTI -CAGE®: the industry standard 
Multibus card holder and backplane 
system. Designed for performance, built 
wth precision. 

Choose from the widest selection 
available from any manufacturer. The 
durable, anodized aluminum cages, 
featuring single mother board back
planes, are available in 17 slot sizes: 

3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 
20, 21, 24, and 26 slots. 

Choose from freestanding, horizontal 
and vertical rack mount cage designs. 
Choose card spacing of either 0.6 or 
0 .75 inch. There's even special slot 
spacing models for efficient use of 
three-level wire wrap or iSBX 300/340 
modules. Every model is UL-recog
nized. Multi-Cage is electrically and 
dimensionally interchangeable with In
tel 's iSBC-80 cages. 

Choose, too, from a huge variety of 
packaging options and accessories, such 
as P2 connectors and backplanes, Paral
lel Priority Resolution Circuitry 
(PPRC), cooling fans and power dis
tribution. 

Whateve r your Multibus packaging 
needs, give us a call on one of our toll
free numbers. You'll find the best se
lection in the industry, along with 
competitive prices, quick delivery, 

and an unmatched THREE YEAR 
WARRANTY on every Electronic 

Solutions product. 

Ii! Electronic 
•solutions 

and iSBC·80 are trademarks 
of Intel Corp. 

'*Multt ·Cagc ts a trademark 
of Electronic Solutions 

Call TOLL FREE 
(800) 854·7086 

in Calif.: 
(800) 772-7086 

9255 Chesapeake Drive 
San Diego, CA 92123 
1619) 292-0242 
Telex II !TWX): 910-335-1169 
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COMPONENTS 

WINC HESTER DISK 
DATA SEPARATOR 

The WD10C20 is a self-adjusting Winchester disk 
data separator and write precompensation device. 
It is designed for use wi th ST506 and the 
WDlOl0/2010 hard disk single-chi p con trollers. 
Available in a 28-pin DIP or QSM surface mount 
package, the chip can read or write MEM data al a 
5 MHz rate. The WDIOC20 incorporates proprie
tary CMOS technology to minimize power con
sumption on the hard disk controller. There arc three 
major functional sections w ithin the WDIOC20: a 
crystal controlled reference osci ll ator, data timing 
and precompensation circuits for write operations, 
and a phase-locked VCO for data detection and syn
chronization in the read mode. Price in quantities 
of JOO is $30. Western Digital. Irvine , CA 

32-BIT BIPOLAR 
PROCESSOR FAMILY 

Circle 126 

The first available members of the Am29300 32-bit 
bipolar processor family include the Am29323 
32-bit parallel multiplier, Am29325 32-bit fl oating 
point processor, Am29331 microprogram soquencer, 
Am29332 32-bit arithmetic logic unit , and the 
Am29334 four-port, dual access register fi le. The 
Am29300 family devices are fu nctionall y parti 
tioned building blocks. They feature sub-100 nsec 
cycle time, a symmetric instruction set, a 3-bus flow 
through architecture and complete interlocking fau lt 
detection. AMO, Sunnyvale. CA Circle 133 

ZSO MICROCOMPUTER CPU 

The MK3880-6 CPU allows 50% greater 
throughput than the 4 MHz MK3880-4. The MK-
3880-6 features arithmetic and bus control, a single 
phase system clock, +5V supply and on-chip 
dynamic memory refresh counter. It also features 
a vectored interrupt handli ng system for daisy-chain 
arrangement of a priority interrupt scheme. N
channel silicon-gate depletion load technology is us
ed in manufacturing the MK3880-6 CPU. The 
MK3880-6 microcomputer is software compatible 
with the 8080A CPU. Price, in quantities of 100, is 
$5.50. Mostek, Carrolton. TX Circle 154 

10 0 

256K EPROMs 

The HNm56G-25 and HNm56G-30 arc 250 nsec 
and 300 nsec ultra-violet EPROMs that arc organ
ized in 32K x 8-bit words. These NMOS EPROMs 
require 45mA in typical applications. The 2-micron 
geometry reduces the die size of the EPROMs by 
40%. The HNm56G-25 and HNm56G-30 are 
packaged in 28-pin , JEDEC-compatible ceramic 
DIPs. Price is $63 (HN27256G-25) and $57 (HN-
27256G-30). Hitachi, San Jose, CA Circle 136 

SIGNAL CONDITIONING 
MODULES 

Six signal conditioning modules offer system users 
a plug-in alternative to strain gage, dynamic voltage 
and power monitoring applications. The 3818 
modu le provides wide-band width signal condition
ing of strain gage sensors; the 3840 and 3B41 offer 
a 10 KHz isolated input capability to monitor powcr
line voltages or currents. Designed to plug into 
Analog Devices' 38 Series Signal Conditioning 
Subsystem , the modules expand the signal condi
tioning options for computer-based industrial mea
surement and control. Price is $175-$200. This 
release was run in the October issue of Digital 
Design with the improper photo. Analog Devices, 

Circle 146 

POWER MOSFET DRIVERS 

The TSC426, TSC427 and TSC428 dual drivers 
translate a TTL/CMOS low level input signal to an 
output voltage swing equal ling the supply. The4.5V 
to 18V supply voltage minimizes MOSFET conduc
tion power dissipation . The driver outputs swing 
within 25 millivolts of ground and the positive sup
ply. The TSC426/427/428 swing a lOOOpf load 18V 
in 30 nsec. Driver output impedance is 6f! with a 1.5 
amp peak output current. Input current is a lJLA. The 
CMOS drivers require 1/5 the quiescent supply cur
rent of the pin compatible bipolar DS0026 driver, 
8mA vs 40mA . Typical quiescent supply current 
with a 100 KHz switching rate is 5mA (CL lOOOpt). 
Price is $1.45 to $9. Teledyne Semiconductor, 
Mountain View, CA Circle 127 

BIDIRECTIONAL 
8-BIT INTERFACE 

The 54/74ACT646 interface device is pin and elec
trically compatible with existing LS-TTL bipolar 
interface circuits, and electrically compatible with 
existing HCT-CMOS circuits. The 74ACT646 com
bines two registers and two multiplexers for bidirec
tional data flow. Data can be stored or transmitted 
via the register. The multiplexers, acting as switches, 
transfer rea l-time stored data from one side to the 
other. The 74ACT646 has an output drive current 
(IOL) of 12mA, and operates up to 25 MHz in the 
commercial range. Maximum clock-to-output is 30 
nsec and maximum data-to-output delay is 35 nsec. 
Price is $8.58-$9.92. Monolithic Memories, 

Circle 128 

GaAs SEMICUSTOM IC 

The GaAs Quick Chip cell array can be used to build 
both high speed digital and microwave analog cir
cuits. It supports digital circuits with clock rates up 
to 2 GHz and analog circuits with bandwidths to 5 
GHz . The Quick Chip provides a level of perfor
mance for systems operation at clock rates above 500 
MHz. It can integrate subsystems that currently re
quire the use of a whole board of SS I ECL part~. and 
provides a three to five times speed advantage over 
current ECL circuits. Price begins at $55.000. 
Tektronix , Beaverton , OR Circle 134 

16-BIT MICROPROCESSORS 

The MSM80C88 and the MSM80C86 CMOS 
microprocessors are fully compatible with the 
HMOS 8086 and 8088 in terms of package, elec
trical characteristics and software. The 8-bit 
MSM80C88 and 16-bit MSM80C86 can execute 
current software on existing 8088 and 8086 system 
designs. All four of these microprocessors share the 
same set of instructions. Both microprocessors have 
a 20-bit address bus allowing access of up to 1 Mbytc 
of RAM. The MSM80C86 and -88 operate at 5 
MHz, guaranteed over the full temperature range, 
wi th typically 15 % of the system power dissipation 
of the equivalent HMOS system. Price in quantities 
of 100 is $36.75. Oki Semiconductor, Sunnyvale, 
CA Circle 138 

SINGLE CHIP 
MICROCOMPUTER 

The MC68HC11A8FN single chip MCU is upward 
object-coded compatible with the M6801 family and 
provides new 16-bit instructions to the instruction 
set. Features include 3V to 5.5V operation, 8 Kbytcs 
ofROM, 512 bytes ofEEPROM, 256 bytes of static 
RAM , a real -time inter rupt circuit, an 8-channcl 
8-bit AID converter and an 8-bit pulse accumulator 
circuit. The MC68HC11A8 also has an enhanced 
16-bit timer system with three input capture and five 
output compare functions. Price is $20. Motorola. 
Austin, TX Circle 144 

FEBRUARY 1985 • D IGITAL D ESIGN 



MONOLITHIC 
V/F CONVERTER 

The VFCIOO monolithic voltage to frequency con
verter requires no critical external components. The 
charge balance technique is used , but the critical 
reset integration period is derived from an external 
clock frequency. The VFCIOO eliminates the critical 
external one-shot capacitor which limits accuracy 
and drift from previous V/F devices . A precision 
laser trimmed input resistor sets a IOV full scale 
input voltage. The resulting function of the VFCIOO 
is internally controlled to0.5 % gain and 50 ppm/°C 
max dri ft. Nonlinearity is less than 0.2 % at 100 
KHz. An accurate SY reference is also provided . 
Price in quantities of 100 starts at $8.85. Burr
Brown. Tucson. AZ Circle 131 

ERASABLE PROGRAM
MABLE LOGIC DEVICE 

The EPl200 erasable reprogrammable logic device 
has 28 on-board registers, 236 product terms, on
board latches for the inputs, programmable 1/0 and 
product term sharing. The EPl200 incorporates pro
grammable architecture under EPROM control, has 
buried registers, variable product term distribution, 
global and local busing and two independent pro
grammable clocks. The EPl200's erasab le feature 
a ll ows generic testing prior to shipment. The 
EP1200 can operate at clock speeds above 16 MHz, 
whi le dissipating 400 mW in the active mode. Stand
by power dissipation is 15 mW. Price is $129.50. 
Altera , Santa Clara, CA Circle 132 

256K DRAMs 

The HM50464P and HM50465P DRAMs are 
organized in 64K 4-bit words for parallel transmis
sion of data. The HM50464P transfers data in page 
mode and the HM50465P uses nibble mode for 
faste r reading and writing. Both DRAMs are 
available in 120-, 150- and 200-nsec access times. 
In nibble mode, the HM50465P can read or write 
16 bits, 4 parallel bits in 4 sequential locations, in 
a total of 400 nsec on the fastes.t vers ion. The 
HM50464P and HM50465P are housed in 18-pin , 
plastic D!Ps. Both consume 350 mW whi le active 
and 23 mW while on standby. Price, in quantities of 
1-24 , is $75. Hitachi, San Jose. CA Circle 196 

12-BIT CMOS A/D CONVERTER 

The AD7582 is a four-chan nel. successive approx
imation 12-bit AID converter which guarantees 
maximum total unadjusted error of± LSB over its 
operating temperature ranges and a maximum con
vcrs ion time of 100 µ.s. The AD7582 is 
microprocessor compatible with byte-selectable in
terface to an 8-bit bus. The converter operates from 
+5 V and + 15 V power supplies and consumes 
maximum power of 150 mW. Maximum differential 
nonlinearity for all grades is ± 3/4 LSB. maximum 
full scale is ± 1/4 LSB and maximum offset error is 
± 1/4 LSB. The AD7582 is packaged in a 28-pin DIP. 
Price. in quantities of 100. is $32.50 to $92.37. 
Analog Devices. Norwood. MA Circle 194 
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MULTIPLYING D/A CONVERTER 
The AD562A 12-bit multiplying DIA converter has 
a maximum settling time of 400 nsec to 'h LSB (200 
nsec typical). It features fully monotonic over temp
erature range, binary coded inputs, selectable digital 
thresholds (CMOS/TTL), internal span resistors, 
output voltage ranges and 210 mW power consump
tion. The AD562AKD has an accuracy of ± 112 LSB 
( ± 0.01 % ) and a temperature range of0°C to + 70°C. 
The AD562ASD has an accuracy of ± 1/4 LSB 
( ±0.005 %) and a temperature range of -55°C to 
+125°C. Price, in quantities of 100-999, is 
$11.95(AKD)and$55 (ASD). Motorola , Phoenix, 
AZ Circle 193 

DIRECT MEMORY 
ACCESS CONTROLLER 

The 82258 ADMA controller is designed for micro
computer systems using the iAPX 286 microproces
sor, and systems based on the iAPX 86/186 micro
processor family. The controller has an 8 Mbyte/sec 
data transfer rate when used with the iAPX 286's 
pipelined architecture. The 82258 supports up to 35 
different data channels. Its four-channel design 
allows high speed data transfers on al l channels. The 
on-chip bus interface can be programmed to support 
the iAPX 286 bus and the multiplexed iAPX 86 
family bus, with a maximum memory addressability 
of 16 Mbytes for iAPX 286 systems. Price, in quan
tities of 100, is $170. Intel , Santa Clara, CA 

Circle 197 

2-MICRON CMOS 
STANDARD CELL CIRCUITS 

The ISC20000 standard eel I arrays use macro func
tions compatib le with the IGC20000 series gate 
arrays . The series uses a si licon gate CMOS process 
with 2-micron channel lengths and two-level metal 
interconnect. It featu res 1.7 nsec typical delay for 
2-input NANO, a 2.0V to 5.5V power supply range 
and fu ll -55°C to 125°C range. Up to 16K static 
RAM and up to 128K ROM is also included. The 
ISC20000 also provides more than 100 Flexicell 
functions for conversion of7400- and 4000-based 
designs. General Electric, Albany, NY Circle 143 

16-BIT DACS 

The DAC710KH and DAC711KH are 16-bit 
monolithic DACs which provide high resolution 
monotonic output transitions around bipolar zero. 
The DAC710KH provides ± 1 mA current output 
while the DAC711KH offers a ±IO V output. Both 
accept complementary binary coded digital input 
and are TTL. LSTTL. 54/74HC compatib le. The 
DAC711Kh adds a low noise. fast settling op amp to 
its single chip. Both models a re packaged in 
hermetic 24-pin ceramic dual wide D!Ps. Price. in 
quantities of 100, is $29. Burr Brown. Tucson. AZ 

Circle 195 
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BOARDS 

CACHE BUFFER COUPLER 

The Tape Di men ion IV CacheCoupler is a cache 
buffer coupler which emulates the DEC TSll tape 
subsystem. The TD-IV coupler contains a 64 Kbyte 
cache buffer and provides the interface for an in
dustry compatib le formatted streaming tape drive 
at 1600, 3200 or 6250 bpi at speeds up to 125 ips. It 
also supports start/stop tape drives at densities up 
to 6250 bpi and tape speeds of200 ips. The TD-IV 
provides total immunity to "data late" conditions of 
heavily populated buses while maintaining the tape 
at streaming speeds. Western Peripherals, Tustin , 
CA Circle 198 

MULTIBUS HOST ADAPTER 

The MBOI host adapter provides an 8-bit data path 
link between the microcomputer Multibus and the 
SCSI interface. It can be applied to the Multibus 
system as a standalone host adapter or as a compo
nent used with Emulex's micro-storage subsystems, 
including the Javelin. The MBOI can be configured 
for either serial or parallel bus arbitrati on through 
D1P switch selection, and responds to vectored and 
non-vectored interrupts. It can support 8-, 16- or 
24-bit 1/0 addressing with response time under 350 
nsec. It also supports 8- and 16-bit microprocessors. 
Power requirement is +5 V ±5 % at I.I amps max
imum . Price is $695. Emulex , Costa Mesa , CA 
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DIAGNOSTIC CARD 

The MK8151 diagnostic card is designed specifically 
for the MK8200 general purpose mass memory 
system fami ly. The MK8151 verifies that the 
MK8200 system is fu lly functional before it is placed 
online. The MK8151 features a test processor which 
can execute up to l2 different diagnostic algorithms 
and report any failures to its built-in diagnostic log. 
Operator-selectable scope loop tests can assist in iso
lating system problems. The user can communicate 
with the MK8151 via the control and display panel, 
and intt:gral RS-232-C serial link , or the front panel 
bus. Price is $6,500. Mostek, Carrollton, TX 

Circle 200 
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DR11-W EMULATORS FOR 
VERSA BUS AND VME BUS 

The 10083 and 10084 provide pin-compatible 
emulations of DEC's DRll-W parallel OMA inter
face which can link to the PDPll , VAX or any device 
with a DRll-W compatible interface. Both use DEC
style unified bus transceivers for all external signals. 
Byte swapping is provided with separate switches 
for OMA and programmed 1/0. The 10083, for 
VERSA bus computers, is available in etched board 
form. It uses the 32-bit features of the VERSA bus 
with a bus efficiency of an 8+ Mbyte/sec device. 
The 10084, for VME bus computers , has a transfer 
rate of 2 Mbyte/sec and bus efficiency of a 4 
Mbyte/sec device. Price is $2, 150 (10083) and 
$1,550 (10084). Ikon, Seattle, WA Circle 201 

MEMORY ENHANCEMENT 
BOARDS 

T he PC/ Memory Plus Clock board and the 
PC/Short Memory board provide memory expan
sion and functional enhancement for the IBM PC 
family and compatibles. The Persyst PC/ Memory 
Plus Clock is a full-size , multifunction board that 
supports up to 576 Kbytes of socketed RAM and oc
cupies a single PC slot. It features memory capacity 
expandable in 64 Kbytes increments, and a clock/ 
calendar with an on-board five year battery. The 
PC/Memory Plus Clock offers split memory ad
dressing , a software lock feature , and includes the 
Insta-Drive and the Wait-Less Printing software pro
grams. The PC/Short Memory board is a 4'' x 5" 
board which mounts in the short expansion slot of 
the IBM PC/XT or Portable to provide 384 Kbytcs 
of add-on memory. Board memory is available in 
five configurations , expandable in 64 Kbytes in
crements. Memory capacities of 128 Kbytes , 192 
Kbytes, 256 Kbytes and 384 Kbytes are switch selec
tab le. Price is $345-$1,145 (PC/Memory) and 
$259-$759 (PC/Short). Emulex , Costa Mesa , CA 

Circle 202 

LAN HARDWARE, SOFTWARE 

The LAN hardware product line includes the 
LANSlOO and SIOO bus LAN controller card, the 
WS80 processor board which converts dumb ter
minals into 8-bit intelligent workstations with on
board LAN capability, and the LAN PC controller 
card which allows integrating PCs and PC look
alikes into IC M's LAN. The MicroNet networking 
system links these hardware products. MicroNet is 
TurboDOS based. ICM's product line allows build
ing of multi-user networks with any combination of 
S-100 bus structured networks , IBM PCs or look
alikes and 8-bit individual workstations. ICM, 
Anaheim, CA Circle 203 

ONE MBYTE VME CPU 

The DVME102 68000/68010-based CPU card has 
two se rial RS-232C channels. optional 68451 
MMU. two 28-pin byte wide PROM sockets and one 
software controlled status LED. Byte parity gener
ation and checking is provided for on board DRAM. 
Two serial channels support either sync or async 
modes. and two independently controlled baud rate 
generators are provided . On board system controller 
functions include system clock, bus time out, single 
level arbiter, poweron and pushbutton reset. Seven 
interrupt levels are supported . Price is $5,063. dy4 
Systems. Ottawa, Ontario Circle 169 

HARDCOPYINTERFACE 
FOR MULTIBUS 

The limn Model 10085 is an interface which expands 
the hardcopy output potential of any Multibus com
puter system. It interfaces to Versatec electrostatic · 
plotter/printers, Imagen laser printers, Tektronix 
color copiers, and any Centronics-compatible de
vice. The 10085 uses all bipolar async DMA logic 
providing a board transfer rate of up to I Mbytes/sec. 
On-board diagnostic and device exercising is avail
able by flipping an edge-mounted toggle switch. Test 
patterns in PROM can be tailored to customer speci
fications. Price is $1,100. Ikon, Seattle, WA 

Circle 205 

CONTROLLER BOARD 

The ACB-4010 is a controller board capable of con
trolling hard-sector, removable disk drives. It has 
the features of the ACB-4000 controller, including 
non-interleaved operation for rapid data transfer and 
sector- level defect skipping. Combining the ACB-
4010 controller board with the llR disk drive pro
vides reliable data interchange at high track densities 
in app lications such as image processing and data 
logging. Price in quantities of 100 is $225. Adaptec, 
Milpitas, CA Circle 206 

16-BIT SINGLE 
BOARD COMPUTER 

The PME-68-IB is a VME bus single board com
puter with a 32-bit 68000 CPU (8 MHz optionally 
10 MHz)andupto512Kon board RAM . It features 
16 Kbytes firmware expandable to 64 Kbytes, 3 
serial RS-232-C 1/0 ports with jumper selectable 
baud rates from 110 to 38400 baud and a 16-bit 
parallel port . Furnished as a double Eurocard 234 
X 160 mm, the PME-68-IB provides 24 address 
lines, 16 data lines, priority bus arbitration , inter
rupt control, system clock generation and special 
control lines for data handling. All seven interrupt 
lines arc fully implemented. Plessey 
Microsystems, Pearl River. NY Circle 2fJT 
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SINGLE BOARD 
COMMUNICATIONS 
COMPUTER 

The iSBC 188/48 communications board distri
butes processing functions by offloading data from 
a host computer. It can function as a cluster con
troller, a front-end processor or a standalone system. 
The iSBC 188/48 board contains eight high perfor
mance 1/0 channels, dual-port RAM and sites for 
PROM/EPROM. The iSBC 188/48 board can pro
vide cluster control where communications func
tions are concentrated in a central area, act as a front
end processor and serve as a standalone communi
cations computer. It contains an 80188 micro
processor, four 82530 serial communications con
trollers that provide·eight channels of 1/0, 64 Kbytes 
of dual-port RAM and two universal memory sites 
accommodating up to 64 Kbytes of PROM / 
EPROM. Price is $2,995. Inte l, Hillsboro, OR 

NON-VOLAT ILE VME 
BUS MEMORY BOARD 

Circle 147 

The MM-6600C VME bus-compatible board pro
vides up to 256 Kbytes of non-volatile memory with 
a cycle and access time of200 nsec. Non-volatile 
operation is achieved with SK x 8 CMOS RAMs 
and on-board batteries. The board can use CMOS 
RAM and EPROMs. With no CMOS RAM, the 
MM -6600C ca n provide 512 Kbytes of 2128 
EPROMs and can also mix CMOS RAM and 
EPROM in equal proportions. Other features in
clude 24-bit random access address of up to 16 
Mbytes, address modifiers in EPROM that support 
both user and supervisory modes, module selection 
on IOOOH boundaries, single 5V supply @ 850 
mA, andoperatingtemperatureofOto +65°C. Price 
is $1 ,750. Micro Memory, Chatsworth, CA 

Circle 150 

VIDEO ACQUISITION AND 
DISPLAY BOARD FOR IBM PC 

Baby Blue Eyes (IVG-128) is designed to provide 
real-time video acquisition and display capabilities 
for the IBM PC family. Features include low-power 
consumption through CMOS components, 384 x 
512 x 8 bits/pi xe l resolution matching CCD 
cameras and 256 grey levels of pseudocolor from a 
pa lette of 16M colors. Two bands of 256 x 8 bit 
input look-up tables provide binary thresholding and 
gain linearity control. Six banks of8 bit LUT pro
vide pseudocolor RGB or greyscale transformations 
on output. The board is rated for +5V @ 2.9A 
(max), + 12V @ 0.25A (max). Price is $2,995. 
Datacube, Peabody, MA Circle 149 

IBM PC-COMPATIBLE 
VIDEO BOARD 
Based on a Motorola 6845 video display controller, 
the PC Video Board can be programmed to create 
a range of timing characteristics allowing connec-
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tion to color and monochrome display monitors . 
Featuring variable wait states, up to eight boards can 
be accessed independently with the PC Video 
Board . The board comes with 16 Kbytes of static 
CMOS RAM, 24-bit memory addressing and 16-bit 
addressing for 1/0 pons, and meets IEEE 696/S-100 
timing specifications. In the color display mode, the 
graphic screen offers 160 horizontal by 200 vertical 

8088-BASED CHANNEL 
COMMUNICATION 
PROCESSOR 

The ZADC-518 Multibus board set incorporates 
either a complete microcomputer system or an intel
ligent communications controller into a two-board 
set. The ZADC-518 offers eight 8088 controlled 
full-duplex communication channels. Each chan
nel has a software selectable protocol and baud rate. 
The board has async, character sync (monosync and 
bisync) and bit sync (HDLC, SDLC, CC!T X.25) 
communications protocol capability. Four channels 
can operate under high speed DMA control and four 
channels are medium speed interrupt driver chan
nels. The ZADC-518 communications capabilities 
are controlled by an 8088-based processor board . 
Price in quantities of 100 is $1,850. lendex, Dublin , 
CA Circle 155 

•••••••••••••••• 
: GJVortheast : 
• • • Radar R/D .. .... . .. . ........ $46k e 

Data Communications .. . ..... $45k 
• Artificial Intelligence .... . . . . . $50k • 
• We're your complete personnel service • e In the Northeast. All confidential , no e e resume needed & no fees. e 
• • 
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NEW PRODUCTS 

pixels in 16 colors using an alphanumeric 4 x 2 dot 
character box , 320 horizontal by 200 vertical pix
els in four colors, or 640 horizontal by 200 vertical 
pixels in one color and black. In the monochrome 
mode, the graphic screen features 320 or 640 hori
zontal by 200 vertical pixels. Price is $495. Compu
Pro, Hayward, CA Circle 157 

VOICE INPUT AND OUTPUT 
BOARD FOR IBM PC 

The SAR-IO Voice Plus is a fully integrated voice 
recognition and audio response plug in board for 
IBM PC. The voice recognition function uses a 
custom LSI chip set with 250 word capability. 
Spoken inputs are digitized and user defined ASCH 
outputs are sent to the PC. AD PCM chip digitally 
reproduces speech, as well as other sounds. The 
256K DRAM stores 65 seconds of audio response 
at 32 bps. Price is $1,495. NEC, Melville, NY 

Circle 153 

NEW LOW·COST 
EPROM PROGRAMMER 

Programs almost every MOS 
and CMOS EPROM and 
EEPROM on the market, from 16k 
to 256k for on ly $1,450 (U .S. list 
price) . Full-stroke keyboard • 
Large alpha display • Full editing • 
Intelligent algorithms • 32k x 8 
RAM • RS 232C • Remote control. 
Call (800) 547-4000 , Dept. 
108* * . 
• 'In Oregon 1-503-684·3000. Not upgradeable. 

DATAl/O 
10525 Willows Road N.E ., P.O. Box 97046 

Redmond, WA 98073-97 46 
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NEW PRODUCTS 

VME BUS 1 MBYTE 
MEMORY BOARD 

The MK75702 VME bus dynamic RAM board fea
tures a longword cache with typical read access time 
of 135 nsec on a cache hit , and 300 nsec on a cache 
miss. It is also available with or without parity gen
eration and checking. This board is capable of byte 
(8 bit) , word (16 bit) , or longword (32 bit) data trans
fers. The MK75702 contains a control and status 
register (CSR), which allows on-board option selec
tion by software and programmable starting address 
on any 4K boundary. Other features include 23-bit 
address and access and status LED indicators. 
Address modifiers are decoded in a PROM . Price 
is $3,500. Mostek, Carrollton, TX Circle 151 

IBM PC SINGLE-BOARD 
COMPUTER 

The Colby single-board computer is physically iden
tical to the IBM PC board. It offers integration on 
a single IBM -PC format eight 1/2" x 12" printed cir
cuit board. The board can hold up to 256K of RAM 
(using 64K RAM chips), 8 Kbytesof EPROM, and 
integrated floppy disk controller which can operate 
dual 5 1/4" floppy drives, an integrated SASI hard 
disk interface, an 8088 processor and an optional 
8087 coprocessor. Price is $569. ColJy Computer, 
Mountain View, CA Circle 156 

INTELLIGENT MODEM 
INTERFACE BOARD 

The Model MOD-MB intelligent modem for the 
IBM PC family and compatibles is Bell 212A and 
103 compatible and features auto dia l and auto 
answer. The modem's auto dialer can be instructed 
to dial either voice or data ca ll s. The board auto
matically selects DTMF tone or rotary pulse dial 
ing. There is an auxiliary RS-232C port standard for 
connecting a printer for hard copy. Price is $345. 
Metra Byte. Stoughton. MA Circle 152 

SOFTWARE 

UPGRADED SOFTWARE 
FOR DATA ACQUISITION/ 
SIGNAL ANALYSIS SYSTEM 

Version 1.2 is an upgrade of the Version I.I Instru
ment Operating System soft ware package for the 
DASA 9000 Data Acquisition/Signa l Analysis Sys
tem . The 1.2 IOS software transforms the DASA 
9000 into a transient recording workstation. In its 
8-channel configuration. the unit functions as a 
general purpose bench instrument with more signal 
handling capability than a dual-trace DSO. The 1.2 

104 

software al lows the user to trigger the signal digitiz
ing subsystem directly from the keyboard , to cap
ture and display selected snapshots of up to eight 
dynamic signals for examination, further process
ing and/or storage on disk . Subroutines built into the 
1.2 software allow users to command calculations 
on displayed waveforms. Price is $13,615. Gould, 
Cleveland, OH Circle 184 

RELIABILITY PREDICTION 
SOFTWARE FOR IBM PC 
The RelCalc 2 software package features the abi lity 
to automate MIL-HDBK 2 17D part stress proce
dure, part parameter entry and editing, part forms 
with menu windows for each field entry, global edit
ing functions , reports and pan library. Rel Cale 2 is 
appropriate for military and commercial applica
tions, proposal feasibi lity studies, design phase 
tradeoffs, fina l design predictions. cost reduction 
analysis and warranty analysis. Price is $1,500. T
CUbed Systems, Westlake Village, CA Circle 185 

CAD/CAM SOFTWARE 

The AIM (Artwork Input Module) software pro
gram allows the convers ion, merging and manipu
lation of printed circuit board and hybrid artwork 
from one file to another, regardless of the PCB CAD 
system on which it was created. The purpose of AIM 
is to read artwork data from magnetic tape and con
vert it into a Paragon-compatible database. AIM 
facilitates the updating of wiring and parts lists and 
design rule checking of the converted database. It 
requires a magnetic tape drive, 7' or IO', both offered 
by Paragon at 800 or 1600 bpi , and can be paired 
with any Paragon workstations. Price is $5,000. 
Paragon, Pleasant Hill , CA Circle 187 

SIMULATION 
SOFTWARE PACKAGE 

Torlog is a logic simulation software package which 
runs on engineering computers. Torlog simulates the 
logica l operation of a digital network . Modeling 
e lements are input clocks, standard and clocked 
gates and RO Ms. RAMs and PLAs. Standard logic 
levels are low, high , and indeterminate, with check
ing for spike conditions. To simplify data entry. 
groups of logic elements may be first defined and 
later repeated with se lected changes. Price is $6,000. 
Torrie. Scottsdale, AZ Circle 188 

ETHERSERIES SUPPORT 
FOR IBM PCAT 

The LAN hardware and software that support MS
DOS 3.0 are compatib le with networked IBM PCs, 
PC/XTs and compatibles, HP 150s and Tl Profes
sionals running MS-DOS 2.0 and 2.1. Using the 
EtherSeries product line , customers can I ink the 
IBM PC AT to products from multiple vendors for 
sharing networked a ppl ication software, disks and 
printers as wel l as sendi ng e lectronic mail. 
EtherSeries software permits the use of the PC AT 
as an EtherSeries network server and a fu ll func
tional workstation. 3Com, Mountain View, CA 

Circle 204 

BEHAVIORAL 
MODELING LANGUAGE 
With the addition of AD LIB behaviora l modeling 
language, Lasar Version 6 can perform true mixed 
mode simulation at any level. from device sub
modu les to entire systems. Lasar Version 6 is able 

to maintain simulation accuracy through a be
havioral model , because AD LIB supports four logic 
states: ls, Os, tristate outputs and Xs. The behavioral 
circuit module is evaluated by Lasar Version 6 at a 
rate 30-50 times faster than the equivalent structural 
representation. Functional timing characteristics, 
including minimum and maximum propagation de
lays and input timing constraints, can be assigned 
to a behavioral model using the Chronos timing lan
guage in Lasar Version 6. Teradyne, Boston, MA 

BASIC INTERPRETER 
STORED ON-CHIP 

Circle221 

The MCS BASIC-52 package includes the 8052AH 
chip and features eight-digit floating point 
ari th metic, a built-in capability to program an 
EPROM and EEPROM and a user accessible func
tion library. The floating point math capability 
allows control algorithms to be calculated directly 
using MCS BASIC-52 . The built-in EPROM and 
EEPROM programmer and a file management sys
tem let a programmer write a program and save it 
in an EPROM/EEPROM that is already installed in 
the target system. The tile management structure on 
the chip permits up to 225 programs to be stored in 
the EPROM/EEPROM. Price in quantities of 1,000 
is $45. Intel, Chandler, AZ Circle 189 

ELECTRONICS DESIGN 
SIMULATION SOFTWARE 

The SALT program, a logic and timing analysis pro
gram for chips, boards a11d systems, accepts input 
directly from Control Data's electronics design 
workstation, which allows entry of schematics, 
extract net li sts and design documentation. The pro
gram features dynamic circuit timing, automatic 
computation of fan and fan-out delays, multiple 
checkpoint restart. rapid recompilation ofnetworks 
through incremental compilation, classification of 
transistors as uni-or bidirectional .critical path deter
mination, output assertions and multi-level simula
tion. Control Data , Santa Clara, CA Circle 190 

COMMUNICATION SOFTWARE 
The 3B BLAST for AT&r's 3B Series minicom
puters links AT&T computers with any computer 
running BLAST software. A virtual fi le format 
tra nslates text file formats between operating 
systems. Binary data , operating system files, pro
grams, executable commands or text data can be 
transferred . BLAST operates out of standard 
RS-232 ports and on regular dial-up telephones. It 
uses async modems or can be directly cabled at 
speeds to 19.2 Kbaud. Price is $250+ 
(micros/minis) and $2,495 (mainframes). Com
munications Research Group, Baton Rouge. LA 

Circle 219 

DATA ACQUISITION AND 
CONTROL SOFTWARE 

ProGen software allows the user to program up to 
500 1/0 channels in batch processing. process con
trol and automated testing. Compatible with Fluke's 
2425 Measurement and Control System, ProGen 
features two separate disks for programmer and 
operator functions. No programming knowledge is 
required to use ProGen. It allows an application to 
be divided into task groups: each task group consists 
of related channels that can be priortized as neces
sary forthe given application. The operator disk is 
created directly from the programmer disk through 
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a selection on the main menu. ProGen automatically 
chains scan tasks together, performs limit checking 
and runs the defined procedures. Price is $2,990. 
Fluke, Everett. WA Circle 181 

CSI LINKS UNIX TO IBM 

The Access/SN A 3770 links UNIX systems to IBM 
mainframes through IBM's SNA. Access/SNA, 
written in the C language, can be used with UNIX 
System 3, UNIX System V and Xenix systems. It can 
connect any ASCII terminal to an SNA network to 
simultaneously support different types of printers 
and to perform the functions of 3270 cluster con
trollers. With the UNIX version of Access/SNA, 
single and multi-user UNIX systems can emulate 
IBM systems such as the 3274/3276, 8100 and "J"770. 
The UNIX version of Access/SN A can also co-exist 
with other UNIX products. Price is $75,000-
$100,000. CSI , San Jose, CA Circle 220 

TERMINAL 
SUPPORT SOFTWARE 

The Acces Network Virtual Terminal Service (VTS) 
software package permits transparent communica
tion between terminals and hosts on a network. It 
provides a uniform terminal interface that does not 
change due to operating system differences or ter
minal characteristics. Incompatibilities between ter
minals and hosts are resolved by Acces VTS through 
a translation to a single network terminal format. 
The interface is the same for any host terminal or 
network a user selects. Acces VTS also features 
intelligent buffering and flow control. Acces VTS 
currently supports the ASCII terminals on 
VAX /VMS and UNIX operating systems. Ad· 
vanced Computer Communications, Santa Bar
bara , CA Circle 192 

PASCAL COMPILER 

The Pascai-2 compiler was developed by Oregon 
Software for UniSoft's UNIX-based operating 
system , UniPlus. Pascai-2 programs can call sub
routines written in C or assembler, allowing the user 
to take advantage of existing UniPlus software. Pro
gram development tools include a high-level inter
active debugger and an execution profiler. The 
Pascal-2 compiler supports all capabilties of sta'n
dard Pascal and conforms to level one of the ISO 
71885. Pascai-2 features eight types of code opti
mization, global register allocation , common sub
expression elimination, expression targeting, array 
index simplification, range tracking, constant 
folding, dead-code elimination and short circuit 
evaluation. Price is $1 ,000. Unisoft Systems, 
Berkeley, CA Circle 182 

PROTOCOLS FROM 
INTEL AND MICROSOFT 

Intel and Microsoft have developed network soft
ware protocols that allow files to be shared concur
rently by multiple users on a LAN. The network 
protocols are fuilly compatible with IMB's PC Net
work. The protocols are the basis of the Microsoft 
Networks software that allow network file access 
among micros using the MS-DOS operating system. 
They will be used by OEMs building networked 
microcomputer systems for software development. 
transaction processing and data collection. The new 
protocols are hardware independent and can support 
systems based on Xenix. iRMX. PC-DOS and MS
DOS. Intel , Santa Clara, CA Circle 186 
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SOFTWARE FOUNDATION 
FOR FACTORY AUTOMATION 

The Baseway software package is designed to inte
grate industrial controllers with manufacturing 
applications. The package consists of three software 
components: the Shop Floor Gateway, Baseway 
Application Software Bus and Programmable 
Device Support. The Shop Floor Gateway is an 
intelligent hardware/software communication 
device, running on a PDP-II system which acts as 
a translator between specific shop floor devices and 
a host computer. The Programmable Device Sup
port software is a menu-driven application that is 
capable of uploading/downloading, reading/writing, 
comparing, documenting and maintaining a library 
of ladder logic programs. Price is $4,000. DEC, 
Maynard , MA Circle 191 

UNIX OPERATING 
SYSTEM FOR IBM PC/AT 

The Encore version is an update of the original Venix 
operating system (Venturcom, Inc.) and represents 
a second generation of high performance UNIX 
software from Unisource. The kernel and driver 
have been squeezed into 50 Kbytes so they reside 
permanently in main memory. The package contains 
Berkeley extensions (vi , termcap, more and C 
shell). real time capabi lity (raw 1/0, shared data 
segments, 1/0 page addressing and async 1/0), 
record-locking and graphics support (plot and graph 
for medium-and high-resolution graphics). 
Unisource Software. Cambridge MA Circle 183 

NEW PRODUCTS 

GRAPHICS SUPPORT 
PACKAGE 
Developed to provide an interface between the 
HSR-llB high-speed raster processor and applica
tions software compatible with Appl icon, Calcomp, 
Versaplot 7, and optionally Precision Visuals 
DI-3000 and GK-2000 graphics packages , the 
HSRCOL graphics support package for the Versatec 
ECP42 plotter handles all plotter control functions 
and transfers the color rasterization process from the 
host to the HSR-llB. This combination , called 
Speedcoior, provides increased color throughput 
and reduced CPU time for existing applications pro
grams. Speedcoior is an addition in AMF Logic 
Sciences' line of rasterizing products and simplifies 
support of the Versatec color plotter on IBM, Am
dahl , DEC. Perkin-Elmer, CDC and Gould SEL 
computer systems. AMF Logic Sciences, 
Houston , TX Circle 224 

SOFTWARE SUPPORT 
DISKETTE 
The PCI-4901-1 Software Support Diskette, PCI 
Soft, provides the user with a dedicated set of basic 
callable subroutines for operations of the PCI-4301 
series of instrumentation boards. The 5 \<\"floppy 
diskette allows the userto read and write directly to 
the 1/0 channels. The program incorporates a Ref
erence Table to define the l/O points, a BASIC Call 
Routine package and an Edit package for updating 
the reference table. It also provides thermocouple 
compensation and linearization. Price is $425. 
Burr-Brown, Tucson , AZ Circle 223 

VMEbus EXTENDERS 

OMA CONTROLLERS 

.. SAIVME-DR11WL $3,295 

8, 16, TRANSFERS 

DOUBLEWIDE FORM FACTOR 
MASTER AND SLAVE MODES 

INCLUDES 5 FOOT CABLES 

INCLUDES 2 EACH SAIVME

DR11W MODULES 

.. SAIVME-DMAL $3,695 

8, 16 AND 32 BIT TRANSFERS 
DOUBLEWIDE FORM FACTOR 

MASTER AND SLAVE MODES 

INCLUDES 5 FOOT CABLES 
INCLUDES 2 EACH SAIVME-DMA 

MODULES 

REPEATERS 

.. SAIVME·REPEATL S1,195 

8, 16, AND 32 BIT TRANSFERS 

DOUBLEWIDE FORM FACTOR 

SUPPORTS SLAVES ONLY ON THE 

REPEATED BUS 

SUPPORTS INTERRUPTS 

INCLUDES THREE 5 FOOT CABLES 

INCLUDES ONE MASTER AND ONE 

SLAVE MODULE 

ONE YEAR WARRANTY 
DE LIVERY STOCK TO 90 DAYS 

VME MICROSYSTEMS DIVISION 
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 

2109 W. CLINTON AVENUE 

HUNTSVILLE, AL 35805 
(205) 533 ·5900, X338 
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Technical Literature Package. Techniques for 
Time Interval Measurement are described in a set 
of four application notes and supporting technical 
data sheets from LeCroy Research Systems Corp. 
Discussed are how time measurement problems 
can be addressed by using modular, computer in
terfaced, precision, real-time and quasi real-time 
time interval meters, histogramming memories , 
and programmable, precision gate and delay 
generators. 
Lecroy Circle 261 

Microcomputer Board Data Book. This data 
book from Motorola describes 16- and 32-bit 
microcomputer board-level products. Chapters 
cover VME modules, VERSA modules, 1/0 
modules, operating systems, development sys
tems, system bus technical summaries, and 
customer support. Technical specifications, 
photos, charts, and graphs are also included. 
Motorola Circle 256 

Peripheral Power-Drivers Catalog. This 
12-page catalog from Sprague Electric Company's 
Integrated Circuit Operations describes the peri
pheral power drivers it furnishes in accordance 
with MIL-STD-883. Illustrated are 59 different 
integrated circuits intended for military and aero
space applications. 
Sprague Circle 260 

Membrane Switch Guide. This eight-page guide 
from EECO Inc. will help in the design of mem
brane switch panels. Contained is information that 
will aid the designer in communicating membrane 
switch requirements to the manufacturer. Dia
grams showing procedures, and a design checklist 
are also included . 
EECO Circle 262 

CIM Review. This quarterly journal from Auer
bach Publishers addresses aspects of computer 
integrated manufacturing systems from a stra
tegic planning and implementation viewpoint. 
Explored are the current and potential uses and 
applications. Offered arc recommendations on 
procedures, policies, and timing or decisions. 
Auerbach Circle 263 

Switching Power Supplies Brochure. This 
brochure describes a line of switching power sup
plies. Included are high-efficiency open-frame, 
modular, enclosed and miniature units for use in 
a variety of business, industria l, consumer and 
military products and systems. These rugged 
switchers operate at 110 or 220 Vac nominal , and 
provide single or multiple, low-noise, low-ripple, 
highly-regulated outputs at all common potentials 
from 2 to 28 Vdc. with power ratings from 25 to 
750 watts . 
Advance Power Supplies Circle 259 

AID, D/A Superposition Errors Application 
Note. This four-page note from ILC Data Device 
Corp. (DOC) defines AID and DIA converter 
superposition errors and is illustrated with exam
ples of these errors in various applications. Sug
gestions are included for identifying and elimin
ating or reducing superposition errors in each 
application. A table shows results of a typical 
linearity test. 
DOC Circle 250 

Microcomputer Software Catalog. This 
24-page catalog from Scienti fie Software Prod
ucts, Inc. describes scientific software for the IBM 
PC and Apple n computers, plus hardware, books 
and accessories for microcomputer users. All soft
ware in the catalog has been evaluated, and tech
nical support services are described. 
Scientific Software Circle 252 

Vision Products Brochure. This 16-page bro
chure from Chorus Data Systems discusses adding 
vision to personal computer graphics and data
base management systems. Covered are PC-Eye, 
a video capture system board; lmiGit, an icon
driven graphics system; and PhotoBase, a soft
ware package. Contained is information on appli
cations. ·ystem configuration and specifications. 
Chorus Circle 254 

VLSI Products Catalog. This six-page catalog 
on VLSI products for Digital Signal Processing 
from TRW LSI Products Div. offers applications 
on currently available multipliers, multiplier
accumulators, AID and DIA converters, storage 
products, and special func tion products. Also 
listed is avai lability or products. 
TRW Electronic Circle 251 

DC-DC Converters. This 48-page catalog from 
Power General contains technical data on its line 
of DC-DC converters. Products are organized into 
selection charts and are fo llowed by data sheets. 
Power General Circle 264 

CAD/CAE Implementation Book. Thi s 
288-page report from Electronic Trend Pub I ica
rions addresses the impact ofCADICAE upon the 
design of VLSI integrated circuits and the shift of 
rhe design control from the traditional IC manu
facturer to the end user. It is written for the design 
manager or the equipment manufacturers and 
deals with the application ofCAD/CAE tools and 
the impact on his design approaches and organiza
tion . Also profiled are CAD/CAE hardware and 
software companies. 
Electronic Trend Circle 253 
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Microcomponents Catalog. This 45-page 
catalog from Digital Equipment Corp. lists the 
16-bit processors, modules, chips, peripheral 
equipment and software that make up its Q-bus 
family of computer products. Described are oper
ational capabilities and principal applications of 
the MicroPDP-11 computer, LSI-11173, LSI-
11 /23-Plus and LSI-11/23 central processors, 
Falcon and Falcon-Plus single-board computers, 
as well as Jll and Tll chip-level microcprocessors. 
DEC Circle 257 

Telecommunications Data Book . This 
reference guide from Motorola Logic and Special 
Functions Div. provides technical data fo r the 
design engineer of telecommunications devices. 
Seven chapters offer information to aid in the ap
plication of devices and completion of systems us
ing its semiconductor products. Included are spe
cifications, applications notes and technical 
articles . 
Motorola Circle 265 

Microminicomputer Report. This 250-page 
book from Electronic Trend Publications ex
amines issues surrounding an increase in micro
computer utilization and the strategic impact on 
manufacturers and component suppliers. T he re
port looks at the technology and design trends 
driving the current 8-, 16- and 32-bit micro
mini increase, including a look at the corporate 
computer future for 1990. 
Electronic Trend Publications Circle 266 

Surface-Mount Components Brochure. This 
24-page brochure from Sprague Electric Co. 
describes its surface-mount components. These 
include multi-layer ceramic and solid tantalum 
capacitors, resistor networks, discrete semicon
ductors and integrated circuits. 
Sprague Circle 201 

Surface Mounting Directory. This directory 
from D. Brown Associates serves to help the elec
tronic industry keep up with surface mounting 
technology. Discussed are developments in prod
m:rnnd service avai lability, as well as trends in the 
technology. 
D. Brown Circle 268 

Pin Grid Array and Dip Sockets Catalog. This 
16-page catalog from Mupac Corp. outlines its line 
of PGA , DIP and SIP sockets plus lead less chip 
carrier adapters and test accessories. Also con
tained are specifications, photos, featu res, line 
drawings and ordering information. 
Mupac Circle 269 

DIGITAL DES IGN • FEBRUARY 1985 

~
mall er 
maller 
maller 
~~ =-TS 
Better 
Better 

Ever wish 
you could access 
data 200,000 

times faster on your 
IBM Personal 
Computer? 

Now it's possible ... with the new solid state 
MegaRam-PC Disc Emulator. 
(Worst case access time: 1.2 microseconds.) 
The MegaRam-PC boosts your IBM disc drive 
accesses by more than 200,000 times. Provides 
dramatically increased performance. Compared to 
a fl oppy disc, the MegaRam-PC red uces access 
time by 267,000. Or, compared to a hard disc, it's 
red uced by 75,000 times. 

Not only that, the MegaRam-PC 
increases data transfer rates by 30 times. 
(0.95 megabytes/second.) 
Lets you move files 30 times faster than with 
fl oppy discs; 1.5 times faster th an wi th hard discs. 

Just plug in the MegaRam and watch 
your wishes come true. 
With capacities from 0.5 to 8.0 megabytes, the 
MegaRam-PC is supplied with an 1/0 driver which 
install s into your IBM operating system. It responds 
like another disc drive and is compatible with 
exist ing software. A battery back-up option is 
available to protect stored data if input power is 
removed. A comprehensive error detection and 
correction option is also avai lable. 

~ Imperial Technology, Inc. 
I I I 831 S Douglas Street • El Segundo, CA 90245 
___ ,, Telephone (213) 536-0018 • Telex: 664469 

Circle 15 on Reader Inquiry Card 
107 



CALENDAR 

February 26-28 
Automated Design and Engineering for 
Electronics. Anaheim, CA. Contact: Show 
Manager, ADEE, 1350 E. Touhy Ave., Des 
Plaines, IL 60018. (312)299-9311. 

February 26-28 
Nepcon West '85. Anaheim, CA. Contact: 
Show Manager, Nepcon West '85, 1350 E. 
Touhy Ave. , Des Plaines, IL 60018. 
(312)299-9311. 

March 4-6 
Data Communications. Boston, MA . 
(Also in New York, NY, March 25-Z?). 
Contact: Data-Tech Institute, Lakeview 
Plaza, PO Box 2429, Clifton, NJ 07015. 
(201)478-5400. 

March 4-6 
Network Design. Boston, MA . Contact : 
Seminars, Educational Services - MS F019, 
Data General Corp., 4400 Computer Drive, 
Westboro, MA 01580. (617)366-2900. 

March 12-14 
Surface Mounted Device Technology 
Seminars. Milwaukee, WI. Contact : North 
American Philips SMD Technology, 
Seminar Dept. , 5855 N. Glen Park Rd. , 
Milwaukee, WI 53209. (414)228-7632. 

March 12-15 
Knowledge-Based Systems, AI & 5th 
Generation Computing. Washington, D.C. 
(Also in San Diego, CA, March 26-29). 
Contact : Ruth Dordick, Integrated Com
puter Systems, PO Box 45405, Los Angeles, 
CA 90045. (213)417-8888. 

March 21-22 
Second Annual International Conference 
on Artifical Intelligence for Robotics. Arl
ington , VA. Contact: Dr. Diener, IIT 
Research Institute, 10 W. 35th St., Chicago, 
IL 60616. (312)567-4376. 

March 21-24 
COMDEX/Winter. Anaheim, CA. Con
tact: The Interface Group, Inc., 300 First 
Ave., Needham, MA 02194. (617)449-6600. 

March 25-28 
IEEE Infocom '85. Washington, D.C. Con
tact: IEEE Infocom '85 Publicity Chairman, 
Room 1855, 160 Elgin St., Ottawa, Ontario, 
Canada KIG 314. (613)239-4510. 

March 25-29 
C Programming Workshop. Bellevue, 
WA. Contact : Specialized Systems Con
sultants, PO Box 7, Northgatc Station, Seat
tle, WA 98125-00ITT. (206)367-8649. 

ADVERTISER INDEX 

Advanc~d Computer Solutions. 49 
Alloy Computer . . . . . . . . . . 44,45 
Apollo Computer ..... 2,3,20,21 
Artificial Intelligence '85 . . . . . 93 
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Atron .. ....... ... ...... .. 101 

John Bell Engineering . . . . . . . 103 

Carroll Touch . . . . . . . . . . . . . . 35 
Cherry Electrical Products . . . . 47 
Control Data . . . . . . . . . . . . 27,53 
CSPI ................. .... 17 

D.A.T.A. Books ............ 15 
Data 1/0 . . . . . . . . . . . . . . . . . 103 
Datacube ...... . ..... . .... . I 
Digi-Data .......... ....... 41 
Digital Equipment Corp. . . . . . 6,7 

Electronic Modular Systems . . 73 
Electronic Solutions . . . . . . . . . 99 
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John Fluke Manufacturing . . . . 37 
Force Computers . . . . . . . . . 12,13 
Fujitsu Microelectronics . . . 30,31 

Genicom .... ....... . . ..... 43 
GTE Communications . . . . . . . 57 

Heurikon .................. 8 
Houston Instrument . . . . . . . . . 9 
Hytek Microsystems . . . . . . . . . 97 

Imperial Technology . . . . . . . . !ITT 
Interlogic . . . . . . . . . . . . . . . . . 77 
Invitational Computer 

Conference . . . . . . . . . . . . . . 85 
Irwin Magnetics . . . . . . . . . . . . 55 

LSI Logic . . . . . . . . . . . . . . . . . 67 

Modgraph . . . . . . . . . . . . . . . . . 23 

NEC .................... C4 
Numerix .................. 19 

March 26-28 
Vision '85. (Conference on Applied 
Machine Vision). Detroit , MI. Contact: 
Society of Manufacturing Engineers, PO 
Box 930, Dearborn, MI 48121. 
(313)Z71-1500. 

March 29 
Systems Network Architecture Exten
sions and Products Seminars. Denver, 
CO. (Also in Chicago, lL, April 12). Con
tact: CSI , 922 S. Sunnyvale-Saratoga Rd., 
San Jose, CA 95129. (408)725-1568. 

April 10-12 
Structured Techniques Using 4th 
Generation Languages. Chicago, IL. Con
tact: Digital Consulting Associates, Inc., 6 
Windsor St., Andover, MA 01810. 
(617)470-3870. 

April 14-18 
ComputerGraphics'85. Dallas, TX . Con
tact: National Computer Graphics Associa
tion, Suite 601, 8401 Arlington Blvd. , Fair
fax, VA 22031. (703)698-9600. 

April 16-18 
ATE Silicon Valley '85. San Mateo, CA. 
Contact: Morgan-Grampian Exposition 
Group, Two Park Ave., New York , NY 
10016-5667. (212)340-9780. 

OMTI Scientific Micro Systems 51 
Omnibyte . . . . . . . . . . . . . . . . . 10 

Qume .................... 33 

Science Applications . . . . . . . 105 
Star Micronics . . . . . . . . . . . . . '61 
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Triad-Utrad ...... .. ....... 29 
TRW ........ ..... ....... C3 

Universal Semiconductor . . . . . 25 

Vectrix .................... 11 
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