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UPFIOIT 
A 32-bit supermini is first to use 256-Kbit DRAMs 

Small size and high performance are combined in Data General's new 
Eclipse MV/8000 c superminicomputer. A 4-Mbyte version uses 256-Kbit 
DRAMs, claimed to be a first for 32-bit superminis; a 1-Mbyte model uses 
64-Kbit devices. For both, a 16-Mbyte system cache uses custom arrays 
with more than 2000 gates. This supermini fits into a 10.5-in. high chassis 
and can be mounted in a 19-in. wide rack; yet it can execute 1.2 MIPS and 
can support 5.6 Gbytes of mass storage. 

Designed in a cooperative effort between engineering teams in Westboro, 
Mass and Nippon Data General in Japan, the MV / 8000 c was announced at 
Autofact 5 in Detroit-because of its match to many industrial automation 
operations, one of three Data General targets for the future. (The other 
two are office automation and personal automation.) Its high 
computational speed fits the requirements for CAD workstations, 
continuous process monitor and control systems, high speed data 
acquisition, and distributed system networks. At the same time, Data 
General announced the Array Plus 2000 array processor for imaging, 

"' modeling, simulation, and other applications that require very rapid 
computation of large data blocks. 

Ten-MIPS transputers support Occam 
Designed for multiprocessing applications, a family of 16- and 32-bit 
microprocessors has been introduced by Inmos Corp (Bristol U .K. and 
Colorado Springs, Colo). Both the IMST424 (32 bits) and T222 (16 bits), 
dubbed transputers, contain a 10-MIPS processor, 4 Kbytes of 50-ns RAM, 
an 8-bit peripheral interface, and four 1.5-Mbyte/s full-duplex links. In 
addition, the T424 has a 32-bit, 26-Mbyte/s memory interface while the 
16-bit chip offers 17 Mbytes/s. The 32-bit transputer is made with a 
2-rnicron CMOS process to pack in 250,000 devices. A multiplexed memory 
interface on the 32-bit chip ties the processor to off chip mixed memory that 
is directly addressable to 4 Gbytes. A simple RISC-like instruction set speeds 
code execution. The architecture was specifically designed to support 
Occam, a concurrent programming language, although sequential 
programming languages such as Pascal and Fortran also run efficiently. 

Digital ac servomotor-controlled robot improves velocity control 
Called the "affordable electric robot,'' the IRI M50-E digital ac servo robot 

.. is controlled by digital signals generated by a proprietary monoboard 
containing eight microprocessors. According to International 
Robomation/Intelligence (Carlsbad, Calif), digital ac servo power provides 
improvements over de servomotors in robot motion velocity for more 
accurate path control. In addition, the electric robot will provide more 
graceful realtime control than the company's air servo-powered robot. 

Workstation expands CAE capabilities 
The prototype of an "ergonomic workstation" with high performance 
graphics that will be added to its ICEM (integrated computer aided 
engineering and manufacturing) line was shown by Control Data in its 

r Autofact 5 booth. Expected to start at about $30,000 at the lowest 
capability level, the workstation will have a 1024- x 1280-, 60-Hz, 
noninterlaced color display; separate alphanumeric display; 200,000-vector 
transform rate; three-dimensional display file; and 512 Kbytes to 2 Mbytes 
of RAM. 
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UPFROIT 

Logic simulator offers simultaneous modeling and testing 
A fully interactive, multiple-level, mixed mode logic simulator introduced 
by Prime Computer (Natick, Mass) enables engineers to model, verify, and 
analyze the logical operation of digital electronics systems before they 
become actual physical design. Themis is also said to be the first system of 
its kind to offer simultaneous modeling and testing at the switch, gate, 
functional, or language level. Users can interrupt and restart a simulation 
as necessary to spot errors and make changes without rerunning the entire 
simulation. 

Development tool provides graphic device independence 
Incorporating the international Graphical Kernel System, NOVA *OKS, a 
graphics application development tool, provides for device independence 
and portability over hardware. In the package, Nova Graphics 
International Corp (Austin, Tex) has used a multilayer architecture 
consisting of a OKS interface, workstation manager (with picture storage 
independent of the graphics device) and workstation supervisors that each 
handle a specific graphics device. 

Fortran-77 compiler promises software portability 
A language development technology that promises to protect software 
investments cuts the time necessary to port languages and applications from 
one microprocessor to another. Digital Research Inc (Pacific Grove, Calif) 
has based the design of a Fortran-77 compiler on this technology. The 
design uses standard language processors coupled to common code 
generators and runtimes. First in a family of five, the compiler produces 
8086 native machine code and runs on Concurrent CP/ M and CP/ M-86 
operating systems. The language meets full ANSI specifications. It also 
supports overlays, handles arrays as large as 65,536 elements, and runs 
programs as large as 1 Mbyte. 

Gate array eliminates channels 
By using dual layer metal and a "sea of gates" geometry, California 
Devices (San Jose, Calif) eliminated internal wiring channels from its high 
speed CMOS gate array. The resulting family of 220 to 10,000 gate arrays 
will rival custom and standard cell designs in size, performance, and cost. 
The first product will be a 990-gate array built with 3-micron technology. 
Typical gate speeds will be 2.5 ns. The new technique eliminates wide 
avenues of silicon interconnecting cells. This provides a larger ratio of 
active area to interconnect area for reduced die size. Outputs will drive a 
150-pF bus in 15 ns at 35 MHz. 

Workstations compete with superminis 
Supermini class systems in computational intensive applications may receive 
a run for their money from the DN460 and DN660 workstations introduced 
by Apollo Computer (Chelmsford, Mass). Rivaling VAX performance at a 
lower cost, the computational nodes handle IEEE format single and double 
precision numbers using an integrated hardware floating point processor. 
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A WOR• D PERSPECTNE. 
If you're looking for the world's fastest 

MOS static RAMs, don't look in Holland. 
Searching for the world's fastest 

bipolar PROMs? Forget Texas or Arizona. 
And you won't find the world's fastest 

EPROMs anywhere near Mt. Fuji. 
They're all right here in Sunnyvale. 

At Advanced Micro Devices. 
Everything we make is fast. 

Including the Amin56, the world's 
fastest 156K EPROM. 

-:------

' 
The Am27256 is l 70ns fast. It's the 

only EPROM quick enough to keep up with 
a lOMHz MPU without a wait state. 

And we've got the 40ns Am27S43A, 
the world's fastest 32K bipolar PROM. 
And the 35ns Am2167, the world's fastest 
16K static RAM. 

With leading-edge parts like these, 
it's no wonder memories account for half 
our total sales. 

And our other products are just as hot. 
Controllers. Bipolar and MOS micro

processors. Communications circuits. 
Signal processors. We've got 'em all, and 
then some. 

And every single chip meets or exceeds 
the International Standard of Quality. 

Next time your design demands high 
performance memories, or any high
performance parts, look us up. 

We put high performance on the map. 

Advanced Micro Devices ~ 
901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088 

For direct factory response call (408) 749-5000. Outside California, call toll free (800) 538-8450, ext. 5000. 
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Brilliant! 
H

ere's another brilliant idea from the makers of the 
po_Qular MicroAngelo® graphics board- the 
SCION PC 640. 

Whether you're a systems developer or an end
user, this solidly-designed color graphics board is 

your best choice for high-resolution color graphics on 
the IBM PC, as well as many PC-compatibles. 

Here's why: 
• 640 x 480 x 16 out of 4096 colors 
• Memory-mapped for very high speed operation 
• Over 60 2-D drawing primitives, accessible from Basic, 

Fortran, C, Pascal or Assembler 
• High-level software packages available for painting, 

business gra -
phics, CAD and 
slide production 

For more infor
mation on why 
the PC 640 may The PC640 Professional Color'" board delivers 
be a brilliant idea superior resolution at 640 > 480, and the simulta-
for you, please neous use of 16 out of 4096 colors. 

contact]im Mather at (703) 476-6100, TWX: 710-833-0684, 
or write: SCION Corporation, 12310 Pinecrest Road, Reston, 
Virginia 22091. 

SCION 
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EDITORIAL 

CHOOSING THE MVP 
As year-end approaches, achievement awards activity rises to a 
crescendo. There are all the college football games with their 
associated "most valuable player" awards, and the hoopla over 
who is really "number one." Just about every magazine, 
newspaper, and TV station publishes lists of achievement 
awards. Depending on which magazines you read, you can get 
lists of just about everything from the best dressed men and 
women to the best golf courses and ski resorts. 

Computer Design also contributes its own specialized lists. In 
this issue, for example, we selected the year's most significant 
new products and have identified the key technology trends . 
And, Computer Design's editors have recently been involved as 
both judges and contenders, thus devoting a lot of time to the 
business of achievement awards. Besides helping to plan this System Components '83 
issue, I was on the panel of five judges who selected the "Top Five New Products" 
exhibited at this year's Mini/Micro West convention in San Francisco. Meanwhile, 
Computer Design's editors have been busy selecting entries for magazine achievement 
awards run by such organizations as the American Business Press, the American Society 
of Business Press Editors, and the Society for Technical Communications. 

Perhaps we should be careful, however, not to become obsessed with achievement 
awards. Because the rewards in terms of status and compensation are so high for 
individual award winners, there is the temptation to set one's goals toward winning an 
award at the expense of an organization's primary activity-whether it be winning 
football games, publishing an informative magazine, or making profitable computer 
products. Also, because of the high stakes involved, there are inevitable questions about 
the objectivity, accuracy, and fairness of the judging process. 

The most common problems, however, are not so much the quality or integrity of the 
judges, but the nature of the contest, the vast dissimilarities among contestants, and the 
incompatible ground rules for judging. Judges are frequently confronted with the task of 
choosing between, for instance, a quarterback and an offensive tackle; or, in our 
industry, between a realtime operating system and a switching power supply. Given 
choices like these, and all else being equal, glamour and human interest usually prevail 
over the less exciting contribution. Yet, the results then seem unfair because a 
quarterback cannot function without the other players on the team, and an operating 
system cannot run unless the computer system has a reliable and stable power source. 

One solution to these problems is to divide contestants into categories and choose the 
best in each one. Then, for example, the most significant power supplies are not crowded 
out by exciting software products. Similarly, the existence of specialized magazine 
contests has allowed Computer Design's editors to win awards among technical 
magazines with material that would have been crowded out in a broader contest. Last 
year, we won several awards from the Society for Technical Communications, but none 
from the broader-based American Business Press. 

Despite their limitations, however, individual achievement awards do reward and thus 
encourage excellence by providing peer recognition. The danger comes when we start to 
take them so seriously that we bend the rules , hurt other members on our own team, or 
quit to avoid losing. Frankly, I am not sure how we avoid getting so competitive that it 
becomes damaging. Please tell me what you think. 

Michael Elphick 
Editor in Chief 

-

COMPUTER DESIGN/December 1983 11 







-

Read cards 
economically 
and accurately 
with an HEI 
reader. 
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HEI card readers are 
accurate. Read 
punches or pen/ 
pencil marks, nearly 
any color. Micro
processor-based with 

a host of options to meet 
various applications without 
custom engineering. 

Serial or parallel TIL output, 
strobe or non-strobe. Format 
options include ASCII image, 
Hollertith to ASCII. 

Proven in many applications 
including: 

Lottery ~ystems 
Inventory Control 
Brokerage Transactions 
Process Control 
Medical Systems 
Educational Systems 

(software available) ---.......... _.,...-_.. .... __ _ 
-' - .., ---------- .... --- -....................... ,,..,.. ...... ... 

HEI 
inc. 

The Optoelectronic 
Specialists 
Victoria, MN 55386 
612-443-2500 
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It's just not fair 
to claim thatTEMPLATE®is the 
best graphics software available. 

Our competition's already 
discouraged. 

And we like competition. We really do. It's just that it's difficult, if not 
impossible, to find graphics software as efficient and functional as 
TEMPLATE. Try as you might. TEMPLATE is the hands-down winner. With 
true device-independence and intelligence, total graphics functionality 
for CAD, scientific analysis, seismic work, process control, molecular model
ling, and a host of other applications. 

In almost any environment, whether it's batch or 
interactive, 20 or 30, TEMPLATE wins. Benchmark 
tests prove it. TEMPLATE, besides being a true 30 
graphics package for 32-bit or larger computers, features 
powerful commands that provide matchless produc
tivity. TEMPLATE makes optimal use of available com
puter resources, giving you fast, efficient computer 
graphics program execution. And it supports over 125 
graphics devices, from dumb termi

nals to sophisticated systems. 
We also provide on-site installation and training, 

continuous updates, a regular flow of new device 
drivers, and ongoing documentation. What's more, 
we back you up with a telephone hotline so 
TEMPLATE software specialists can provide help 
if you need it. 

But let's be fair. If you're look
ing for graphics software, call our competitors first. Find 
out what they have to say about theirs. Then call us, 
and find out why TEMPLATE really has no competition. 

And why the competi
tion has been so discouraged 
for so long. 

•••MEGATEK 
••• CORPORATION 
• •• ®AlNTIDTB..ECOM COMPANY 

Making History out of State-of ·the-Art 
Wirld Headquarters· 9605 Scranton Road ·San Diego, California 92121 • 619/455-5590 ·TWX: 910-337-1270 

European Headquarters · 34, avenue du Tribunal-Federal • CH-1005 Lausanne, Switzerland · Telephone: 41 /21120 70 55 ·Telex: 25 037 mega ch 
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LETTERS TO THE EDITOR 

Microprocessor facts and fancy 
Being a microprocessor system designer, 
I appreciated the Special Report (Oct 
1983) on Microprocessors/ Microcom
puters. However, there are a few pieces of 
misinformation in the article, "Micropro
cessors: Speed Up, Price Down, and CMOS 

Everywhere," that I would like to clear up. 
In the panel "The designer's perspec

tive'' (third paragraph, p 179), Mr Peddle 
comments that the zso has a multiplexed 
address / data bus. This is untrue . Like 
the 6502, the zso has separate address and 
data lines. Other 8-bit processors, such as 
the Intel 8085 and the National Semicon
ductor NSC800, do have multiplexed 
buses, but there is still much controversy 
over the question of degraded perform
ance due to bus multiplexing. The 6502 

does do more per clock cycle than a zso, 
but this is due to the internal instruction 
execution method (the use of internal 
microcode versus combinational logic) 
rather than multiplexing or anything else. 

In the third paragraph (p 182), the 
author points out that the Intel 186 pro
cessor can handle a 4-Mbyte / s bus 
transfer rate. The actual value is 2 
Mbytes/ s. Having designed with the 186 

processor, I have found it to be very im
pressive due to its high functional integra
tion . Intel's description of " a board on a 
chip" seems to be a reasonably accurate 
way of describing this new-generation 
processor. 

Finally, I wish to comment about the 
terminology in the statement (p 186), "in 
National's terminology, coprocessors are 
called slave processors." In fact, Na
tional makes a definite discernment be
tween the terms "coprocessor" and 
"slave processor." A coprocessor is con
sidered to be a processor that works in 
parallel with the main processor, and 
shares the same address and data buses. 
A slave processor is considered to be a 
processor that works under the control of 
a master processor, where the master pro
cessor provides the slave with the 
necessary data, and commands and 
receives the resulting data from the slave. 
The Intel 8087 math processor is con
sidered a coprocessor by this definition, 
while the National 16081 FPU is considered 
a slave processor. 

Roger C. Alford 
Control-0-Mation 
7300 W Huron River Dr 
Dexter, MI 48130 

Unix versus Lisa 
In his article, "Lisa's Alternative Operat
ing System" (Aug 1983), Mr Daniels does 
the Unix operating system a disservice by 
lumping it together with other popular 
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microcomputer operating systems. Many 
of the revolutionary aspects of Lisa 
highlighted by Daniels' article have been 
available in Unix for years. 

In particular, Unix supports compati
ble file, device, and interprocess 1/0 (ie, 
pipes) . The I/O system is concerned sim
ply with byte streams; the data structure 
is imposed by programs that use it, not by 
the system. Unix has the ability to initiate 
asynchronous processes (ie, the fork sys
tem call). The shell command language 
and its associated interpreter provide 
Unix with a uniform user interface. The 
C library includes sytem calls accessible to 
application programs enabling a high 
degree of compatibility to be achieved in 
the development of Unix application soft
ware . The recent ways in which Unix has 
been enhanced by window management 
software have been facilitated by its sim
ple yet elegant design. 

Lisa does embody many Unix-like 
ideas , and it is a pity that this fact is 
not acknowledged by Daniels. Lisa is an 
impressive attempt to simplify the user 
interface at the mechanical level by pro
viding support for a pointing device, the 
mouse . However, the Lisa software in it
self appears simplistic rather than simple 
and elegant when compared to Unix. 
Considering Daniels' example regarding 
deletion of a file , I cannot but agree that 
simple pointing is the easiest method. If, 
however, the user wishes to delete 50 files , 
a simple and elegant command language 
that easily expresses this has the advan
tage. 

Cornelia Boldyreff 
Edinburgh Information Technology 
Systems Ltd 

29 Drumsheugh Gardens 
Edinburgh, Scotland EH3 7RN 

Is Lisa revolutionary? 
Unfortunately, I think that Ms 
Boldyreff's letter is based on a regrettable 
misunderstanding. She seems to take ex
ception primarily to the section entitled 
Operating System Calls. In the copy of 
the article that I sent for publication, the 
first sentence of this section reads: "Al
though it is the user interface of the Lisa 
system that one first notices, it is the fun 
damental system calls of the Lisa operat
ing system that makes all this possible. " 

In the article as published, this first 
sentence has been edited as "Although it 
is Lisa's user interj ace that one first 
notices, the fundamental system calls of 
the operating system are what make the 
software revolutionary . " This new sen
tence can be interpreted to mean that it is, 
in fact, all of the Lisa operating system 
calls themselves which are revolutionary, 

and revolutionary can mean "better than 
anything else. " 

I can certainly see where a Unix fan 
would take immediate exception to such a 
statement. I never intended to imply that 
all of our system calls, and the capabil
ities they represent, are better than those 
of other operating systems. To the best of 
my knowledge, a few of our operating 
system capabilities, such as the graphics 
capabilities, could perhaps be considered 
revolutionary. But it is the Lisa user inter
j ace itself that is revolutionary and that is 
the primary subject of this article. 

Based on this criterion, I still think that 
it is reasonable to group Unix together 
with other popular operating systems. 
One interacts with such traditional oper
ating systems by using a keyboard to type 
commands selected from a rigid and pre
cisely defined command language. One 
interacts with Lisa by using a mouse to 
point at icons and other symbols on a 
graphical desktop. I claim that this is a 
significant qualitative difference and that 
Unix is much more like MS-DOS, CPIM, 

etc in this regard and that it is not at all 
like Lisa. 

As to the fundamental capabilities of 
the underlying operating system calls, I 
never claimed that the Lisa os calls were 
revolutionary or better than those of 
other operating systems. These underly
ing Lisa os capabilities just exist to make 
the user interface possible. A few of our 
operating system capabilities, such as the 
graphics calls, could perhaps be con
sidered revolutionary. But most of the 
Lisa os capabilities were based on good 
ideas from lots of existing operating 
systems, including Unix, just as some of 
the important capabilities of the Unix os 
mentioned by Ms Boldyreff actually came 
from previous operating systems such as 
Multics. She is indeed correct in that I 
should perhaps have given credit for the 
underlying Lisa os capabilities that were 
derived from such other operating 
systems. However, such a list would be a 
long one. 

As to her last point, I have never heard 
anyone describe the Unix command 
language as simple. Even compared to 
other traditional operating systems, the 
Unix command language is widely con
sidered to be cryptic, complex, and dif
ficult to learn. Finally, to delete 50 files 
using the Lisa user interj ace, one just 
points at the folder containing these 50 
files and then drops it into the 
wastebasket icon. It is no more difficult 
than the deletion of a single file. 

Bruce Daniels 
Apple Computer Inc 
20525 Mariani Ave 
Cupertino, CA 95014 
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The F9445 16-bit family: 
for the demanding systems 
designer. It's clearly in a 
class by itself. 
Speed. Performance. Support. Price. It's all right here in 
our F9445 line of tough, versatile 16-bit microprocessor 
and support chips. The microprocessor family that 
takes you where you want to go - in record time. 
Microprocessors backed with comprehensive support. 
And priced to run rings around the competition. 

Outstanding speed that sizzles. 
Just how fast is sizzling? How about a 2.9 microsecond 
16 x 16 bit multiply at 24 MHz clock. The F9445 is 
capable of handling over 1.3 million instructions per 
second at a nominal clock rate of 20 MHz. Whew. 

Comprehensive support that's 
intelligently planned. 
Powerful support chips like the F9449 Data Channel 
Controller. Or the F9447 Bus Controller. Or our F9470 
Console Controller. There 's more. System debugging 
tools, EMUTRAC-45™ high-speed, in-circuit emulation 
and tracing system and our EMREX-45™ Real Time 
Executive. Plus the PEP-45 Prototyping Microcom
puter and our FS-1 Development System. That's just 
for starters. 

Pricing that you want - now. 
You'll also discover that the F9445 microprocessor 
and all support chips are priced to keep you competitive. 
We suggest you compare our prices against all others -
you won't settle for anything but Fairchild. 

High performance applications 
you'll recognize as true genius. 
The F9445 family thrives on the tough jobs. Like 
peripheral and graphic controllers, telecommunications, 
signal processing, real-time control, avionics and 
robotics. This microprocessor adapts readily to the full 
range of factory and office automation applications. 

Worldwide support that keeps you 
competitive. 
At Fairchild, we'll make sure you get what you want, 
when you want it. Our Regional Microprocessor 
Specialists and Applications Engineers are thorough 
professionals who will assist you before, during and 
after you've selected our products. They're located in 
most major cities to see that you get personalized ser
vice for your system and application requirements. 

So, when you want sizzling speed, fantastic values, 
comprehensive support, and applications versatility in 
a complete 16-bit high performance microprocessor 
family, there's only one thing left to do: place your 
order NOW! 
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HIGH SPEED 16-BIT MICROPROCESSOR 
PRICE 

PART NO. FEATURES 1·50 SK 
F944518PC 18 MHz CPU (Avail. - Stock) $ 86ea $ 30ea 
F944520PC 20 MHz CPU (Avail. - Stock) 111 40 
F944524PC 24 MHz CPU (Avail. - 1st OTA 1984) 159 53 
18 and 20 MHz F9445 devices available with operating temperature range to 150°C 
16, 18, and 20 MHz F9445 devices available with operating temperature range of -55°C 

to + 125°C and full compliance with MIL-STD-8838-5004 

PERIPHERAL SUPPORT DEVICES 
PRICE 

PART NO. FUNCTION 1·50 SK 
F9447DC 1/0 Bus Controller $ 73ea$26ea 
F9449DC Multiple Data Channel Controller 66 25 
F9448DC Programmable Multiport Interface 78 26 

Available 1st OTA 1984 
F9444DC Memory Management and Protection Unit 85 27 

Extends F9445 Addressing to 4MB 
Available 1st OTA 1984 

F9470PC Communications and Console Controller 74 22 
F9443 Microprogrammable Arithmetic Coprocessor 

Available 2nd Half 1984 

FAMILY FIRMWARE 
ORDERING PRICE 

CODE FEATURES 1-9 1K 
PEBUG45XX PEPBUG-45 Monitor in ROMs $250ea $100 ea 
PEPTEST45X PEPTEST-45-Set of ROMs 

That Contain Test Program 
PEPBAS45X PEPBASIC-45 - Set of ROMs 

That Store PEPBASIC-45 Interpreter 

™ EMUTRAC. EM REX, and IM DOS are trademarks of Fairchild Camera 
and Instrume nt Corporation. 

™VAX is a trademark of Digital Equipment Corporation. 

400 160 

170 95 

ORDERING 
CODE 

FAMILY SOFTWARE 

DESCRIPTION 

Operating Systems for F9445 ISA-Based Systems 
IMDOS45XXX IMDOSr'!45 - Interactive Multiuser 

Disk Operating System 
EMREX45XXX EMREX-45 Real-Time Multitasking Executive 
Cross Software and Linkers 
VAXCAS45XX CASM-45 - VAXNMS-Based 

Cross Assembler 
FSIVAXLNKX VAXLINK 

Allows linking of FS-1 and VAXr"-Computers 
Compllers 
FSIPCIXXXX F9445 Pascal 
FSIFRTN66X F9445 Fortran IV 
FSIBSETXXX F9445 Basic Interpreter 

ORDERING 
CODE 

FAMILY SUPPORT SYSTEMS 

DESCRIPTION 

PEP9445SFX Single Board Multibus-Compatible 
Microcomputer with PEP-45 Monitor 
and PEPBASIC-45 

PEP9445SFC PEP-45 as Described Above PLUS 
CASM-45- VAX Cross Software Video Tape 
Instruction Course 

FSIENT26XX Complete Single-User FS-1 Micro
processor Development System with 
Software and Terminal 

FSIMULT6XX Complete Multiuser FS-1 Microprocessor 
Development System with Software and 
Terminals 

FSIE45XXX EMUTRAC-45 High-Speed In-Circuit 
Emulation and Tracing System 

• 100-Unit Prices Available on Request 

LICENSE FEE 
SINGLE 100th 

USE USE 

$6,000 $200 

3,000 100 

600 40 

2,000 70 

3,800 130 
3,400 115 

600 20 

PRICE 
1-10 

$ 995 ea• 

$ 1,580 ea 

$13,900ea 

$32,950ea 

$ 8,500ea 

For further information on the F9445 family, con
tact your local Fairchild sales office or franchised distrib
utdr. If you prefer, write to Fairchild Microprocessor 
Division, 450 National Avenue, Mountain View, CA 
94042 or phone us at ( 415) 962-3 899. 

Microsystems Group 

Delivers Tomorrow's Performance Today. 

CIRCLE 11 
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• Execution time 
requirements 

• 80186 and ZBO 
support 

• Program ftON snd 
data flow 
tracking 

need a logic analyzer for 
problems ... a real workhorse~' 

I HARDWARE: INTSGRATION 

I · +lkJh ~ bus k=Bic I • lnterpr~7or 
• Cont rol signal commun10at1ons 

noise • 'Perirneral 
• lntermittents integration 

• +-lardware/~~re 
il'lterface 

I G'ENERAL 

·~t 
&xumentation 

• Manufac.turir19 
ard*3rVice 
procedure' 

• %ort learning 
C-LAr\e 



Versatility is its middle name. 
Hardware analysis. Software 

analysis. Integration. The 1240 lets 
you master them all, thanks to 
features like glitch detection and 
triggering. Autorun. 50 MHz 
synchronous, 100 MHz asynchro
nous data acquisition. 72 channels. 
Performance analysis. A powerful 
trigger and qualifier. The only dual 
timebase in the industry. Plus sup
port for the 80186, 68000, F9450 
and 15 other chips. 

Acquisition Cards, ROM Packs and COMM Packs 
for the 1240. 

Copyright • 1983. Tektrontx, Inc All nghts reserved LAA-058 

Tek's 1240. 

We know Murphy can strike. 
We built the 1240 to make 

those unexpected problems a little 
easier to handle. It's modular, so 
you can add capability when you 
need it. Take a look at your choices: 

Acquisition • 9 channels, 1001MHz 
Cards • 18 channels, 50 MHz 

• Microprocessor disas-
sembly (18 processors) 

ROM • Performance Analysis 

Packs • Master/Slave Support 
• Une Printer Support 
• Mass Storage 
• Extended Diagnostics 

COMM • RS-232 
• GPIB Packs • Parallel Printer Port 

Talk about easy. 
Easy to learn. Easy to use 

with smooth scrolling and touch
sensitive, menu-driven displays. 
Plus multiple levels of operation, 

Circle 12 for literature 

Circle 13 for Sales Contact 

FLEXIBLE SOLUTIONS 
FOR A FUTURE OF CHANGE 

so you can start with the 
basics and add progressively 
more advanced features. 
Time to talk. 

When your team needs logic 
analyzers to solve many problems, 
and you want to get your money's 
worth, call your Tektronix engineer 
and describe your applications. 
We'll help you put together a 1240 
solution for your team. 

TEKTRONIX LOGIC ANALVZERS 

-~.i~/IJ:-
For further Information, contect: 
U.S.A., Asia, Auatnilla, Cantrel & South Amartce, 
Japan Tektronix; Inc., P.O. Box 1700, Beaverton, OR 97075. 
For add1t1onal literature, or the address and phone number 
of the Tektronix Sales Office nearest you, contact: Phone: 

~o~~~io'.~JN~r8?'f~~\Y5~1~~::&1b~; 7TEKTRONIX 
Europe, Afrtce, Mlddle East lilktrornx Europe BV Euro
pean Headquarters , Postbox 827. 1180 AV Amstelveen, The 
Netherlands, Phone: (20) 471146. Telex: 18312-18328 
Canada, Tektronix Canada Inc., P.O. Box 6500, Bame, 
Ontario L4M 4V3, Phone: 705/737-2700 
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In 64K DRAMs, INMO~ 
high performance and flexiblt 

... including 8Kx 8. 
- Look to INMOS for a wide selection of 64K DRAMs. 
~ti'1 We offer access times from 1 OOns. By-1 , by-4, and 

by-8 organizations. Plus features that boost performance 
and simplify design. This is the family that lets you avoid 

compromises by giving you the performance and organization 
you want ... at costs you can afford. 

SK x 8 - The cost and space saver. This newest 
member of the INMOS 64K DRAM family, available 
in a plastic package, offers access times of 120 
and 150ns. The by-8 organization is a natural for 
microprocessor designs and other applications that 
require word width rather than memory depth ... in 
process controllers. intelligent terminals, and buffer 
memories for example. And its pin 1 refresh makes 
it a very attractive alternative to 8K x 8 static 
RAMs. Because it combines low power and low cost 
with minimal support circuitry. 

16K x4- The performance chip. With 100, 120, and 
150ns access times. this organization makes a lot 
of sense in high-performance systems. such as high
resolution graphics, where high data rates are 
required. Packaged in plastic DIPs. the IMS2620 also 
gives you the right combination of cost. organiza
tion , and speed for microprocessor systems. terminals. 
and even arcade and home games. If you're up
grading from 16Kx 1 chips. it provides a factor of 
four reduction in chip count. And its "CAS before 
RAS" refresh assist function minimizes required 
support circuitry for cost and space savings. 

P.O. Box 16000 • Colorado Springs. Colorado 8093 
TWX 910/ 920-4904 • Burlington. Mass. (617 
San Jose. Galif . (408) 298·1766 • Torrance 
Minneapolis. Minn (612) 831 ·5626 • 
Whitefriars • Lewins Mead • B · 
Phone Bristol 0272 290 861 

64Kx1 -The big-system choice. This DRAM also 
gives you a choice of 100, 120. and 150ns access 
times. What's more. it includes "Nibble Mode." 
which allows effective cycle times below 85ns. 
Available in a variety of packages, including plastic 
DIPs. ceramic DIPs. and chip carriers. it's ideal for 
systems requiring lots of memory depth. 

Check the chart. You 'll find the industry's broadest 
family of 64K DRAMS ... and the right device for 
your requirements. Then call an INMOS distributor fo 
all the details. 

Organization Access Time (ns) 

8Kx8 

16Kx4 

64K x 1 

120 
150 
100 
120 
150 
100 
120 
150 

INMOS Distributors: 

Cycle Time (ns) Part No. 

190 IMS2630-12 
240 IMS2630-15 
160 
190 
240 
160 
190 
230 

IMS2620-10. 
IMS2620-1t 
IMS2620-15 
IMS2600-10 
IMS2600-12 
IMS2600-

Anthem Electronics. Arrow Electronics, 
Future Electronics. Lionex Corp., RAE 
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in secon&,not hours. 
Wttb Mini-MAR:.Tbe Array Processor 

ForThe Graphics OEM 

For tough image processing 
problems like pixel rotation, 
image reconstruction, or hid
den line removal from wire 
frame models, Mini-MAP 
gets results in seconds, not 
hours. Attach a Mini-MAP 
to a PDP-11 or VAX UNIBUS 
and you have an interactive 
number cruncher that is ideal 

is available for Mini-MAP. 
For optimum performance, 
high-level FORTRAN 
control languages are 
provided for both the host 
and Mini-MAP. 

for image processing, CAD/ CAM, 
solid modeling, medical imaging, 

Courtesy o f A l Barr , Raster Technologies, Inc. 

Memory is expandable up to 
16 MBytes. Configurations 
include a four-board set with 
DEC-type backplane or 
fully packaged systems. 

and animation. 
Shared memory simplifies programming and 
provides the unprecedented throughput necessary 
for truly interactive image processing of complex 
algorithms. 32-bit DEC floating point arithmetic, 
along with 7 MFLOPS of number crunching power, 
ensures that accurate results are available quickly. 

A scientific sub
routine library 

1 of over 225 
• • .1 FORTRAN 

' callable routines 
including an expanding sel

ection of image processing algorithms 

System integrators are finding Mini-MAP is the most 
cost-effective number crunching solution for image 
manipulation. Write for information or call toll free 
1 800 325-3110 for fast action. 

32-bit floating point precision 
Compiler I Assembler / Linker / Debugger 
225 FORTRAN callable arithmetic routines 
Up to 16 MBytes of memory 
1024 x 1024 2-D real FFf in 8.8 seconds 
1280 x 1024 4-color image rotation (Raster Scan 
Storage Format) in 27.5 seconds. 

DEC, PDP-11, VAX, and UN IBUS are trademarks of Digital Equipment Corp. 
Mini-MAP is a trademark of CSP! 

40 Linnell Circle, Billerica, Massachusetts 01821 • 617 / 272-6020 • 1WX: 710-347-0176 
CIRCLE 15 



• 

• 

SYSTEM TECHNOLO&Y / ~~TI~OO[Fillai~ 

Third interface specification stirs rigid 5 %-in. dispute 
A third challenger emerges in the 
5 \4-in. rigid disk interface melee. 
Seagate Corp (Scotts Valley, Calif) 
doubles the data rate of its present 
ST506 interface with the newer 
ST412HP specification, bringing 
transfers up to 10 Mbits/ s. The 
higher data rate translates into 
roughly 40 percent greater capacity 
than present drive and controller 
designs. 

The ST412HP specification requires 
few modifications to upgrade pre~
en t ST506 drive and controller 

ST506 

Maximum 

data separator on the drive itself. A 
stepper mode within the ESDI speci
fication is the principal casualty of 
the Seagate proposal since it retains 
the same commands and signal defi
nitions of the ST506 interface. 

Compatibility issues 
Upward compatibility is the 

strongest advantage that vendors 
mention as they move to the ST412HP 
specification. Drive manufacturers 
implementing the new specification 
include Atasi (Milpitas, Calif), 

5%-in. Rigid Disk Interface 

ST412HP ESDI 

mand contained in the storage 
module drive (SMD) interface, this 
mode allows the read/write head to 
microstep a specified distance from 
the center of the track. Designers 
can compensate for errors occurring 
from spindle runout or thermal 
expansion of the media in this 
manner. 

Such problems typically affect 
drives with open-loop positioning 
systems. In these systems, the 
stepper motors translate the number 
of step pulses to the physical posi-

ANSI 
BSA X3 .101 

data rate 5 Mbits/s 10 Mbits/s 10 Mbits/s 10 Mbits/s 
Data 

encoding 
scheme MFM MFM NAZI 

Data On On On 
separator controller controller drive 

NAZI 

On 
drive 

ST506 Except for Step mode 
protocol Yes Recovery only 
Cabling 34 and 34 and 34 and 

No 

Single 
50 pins 20 pins 20 pins 20 pins 

Drive Industry Atasi Maxtor Priam 
vendors wide Priam Memorex 

Seagate MPl/CDC 
Tandon Disctron 
Vertex 

Controller Industry Adaptec Adaptec Xebec 
DTC vendors wide 

designs , since it retains tfie modified 
frequency modulation {MFM) data 
encoding scheme with the data sepa
rator on the controller. As such, the 
Seagate proposal steals some thunder 
from two competing interfaces: the 
Enhanced Small Disk Interface 
{ESDI) and the American National 
Standards Institute (ANSI) BSR X3 . IOI 
specification (see Computer Design 
article, Oct 1983, p 32). These pro
posals also specify data transfer 
rates of 10 Mbits/s . However, they 
call for non-return-to-zero, change 
on 1 {NRZI) data encoding with the 

DTC DTC 
Western- OMTI 

Digital 

Priam Corp (San Jose, Calif), 
Tandon Corp (Chatsworth, Calif) 
and Vertex Peripherals (San Jose, 
Calif). Controllers will be available 
from Adaptec (Milpitas, Calif), 
Data Technology Corp (Santa Clara, 
Calif), and Western Digital (Irvine, 
Calif). 

Most of the ST506 commands and 
signal definitions remain the same in 
the .new interface, as well as the 
cable arrangement (34-pin and 
20-pin). A Recovery mode is the 
main difference between the two. 
Similar to the Servo Offset com-

tion of the head, and previously 
could not compensate for data 
located off the center of the track. 
On the other hand, closed-loop posi
tioning systems probably will not 
use the Recovery mode. Such systems 
usually rely on a dedicated servo 
surface to accurately position the 
head rather than the number of step 
pulses alone. 

While the Recovery mode may be 
the major difference between the 
ST412HP and ST506 interfaces, 
existing controllers cannot support 

(continued on page 26) 

COMPUTER DESIGN/December 1 983 2 5 



SYSTEM TECHNOLOGY I m~TI~rn~~rn~ 
Interface dispute 
(continued fr.om page 25) 
the newer drives, and existing drives 
cannot work with the newer control
lers. The higher data rate called for 
in the ST412HP specification requires 
redesigning the data separator to 
account for a narrowed timing 
window. 

With data and clock pulses com
bined in MFM encoding, the control
ler must be tuned to handle specific 
data rates. Data and clock signals 
must be extracted quickly enough to 
frame the data and detect errors 
during transmission . The overhead 
necessary to perform these opera
tions ("window margin") is roughly 
cut in half when moving from the 
5-Mbit/ s transfer rate for the ST506 
interface to the 10-Mbit/s rate called 
for by the ST412HP proposal. 

Drivers and receivers might also 
change to accommodate the higher 
transfer rates. A product line man
ager with International Memories 
(Cupertino, Calif) notes that it may 
be too much to ask present drivers 
and receivers to operate at twice the 
speed of the ST506 specification 
without redesign . Furthermore, a 
spokesperson for Vertex Peripherals 
admitted that the increased band
width of the new interface forces the 
redesign of the read / write channel 
on the disk drive itself. 

basis in RLL coding (as is the case 
with MFM). Rather, RLL coding uses 
a translation table to generate a 
greater number of bits than flux 
transitions. For example, a two-flux 
transition might convert to a 3-bit 
pattern . 

On the other hand , RLL coding 
schemes tend to amplify bit errors. 
What originally was a 1- or 2-bit 
error with MFM coding becomes a 7-
or 8-bit error with RLL codes. Thus, 
RLL codes put a greater strain on 
ECC circuitry than does MFM coding. 

Competing interfaces 
These potential limits on the 

maximum data rate of the ST412HP 
interface leaves some glimmer of 
hope for the ESDI and BSR X3 . IOI 
proposals. Since data and clock 
signals are separated at the drive, 
maximum data transfer rates are 
largely determined by the clock rate. 
In addition, ECC computations are a 
lesser burden on the controller 
because the controller is less suscep
tible to narrowed timing windows as 
in MFM schemes. Finally, RLL com
pression schemes can bring effective 
data transfer rates to as high as 24 
Mbits/ s for either proposal. 

As a result, vendors like Magnetic 
Peripherals, Inc (Oklahoma City, 

Okla), Maxtor, Inc (Santa Clara, 
Calif), Disctron (Milpitas, Calif) 
and Memorex Corp (Santa Clara, 
Calif) remain committed to the ESDI 
interface. Lingering doubts about 
such issues as soft-sectored for
matting, RLL codes, and maximum 
data rates were resolved in a revised 
specification, and products are 
scheduled for production early next 
year. 

Such is not the case with the BSR 
X3 . IOI interface. No drive vendor 
besides Priam has publically com
mitted to support the interface, 
although several controller vendors 
have products available. Much work 
remains to bring the specification 
from the 8-in. world to the smaller 
drives in such areas as soft-sectoring 
and RLL coding. 

So it may still take six months to a 
year before one interface becomes 
the de facto standard as the ST506 
had done. In fact, a spokesperson 
for Data Technology Corp (Santa 
Clara, Calif) believes that two inter
faces can coexist. This spokesperson 
notes that sophisticated users may 
demand features such as diagnostics 
and serial transmission not found in 
the ST412HP interface. Only time 
will tell. 

-Joseph Aseo, Field Editor 
Related to the issue of data sepa

ration is error correction and detec
tion. The narrower timing windows 
forces error correction code {ECC) 
circuitry on controllers to work 
more quickly, with the increased 
likelihood of 1- or 2-bit errors crop
ping up during transmission . 
Western Digital can provide only 
cyclic redundancy code {CRC) check
ing in its initial 412HP controller 
because its present chip set cannot 
handle ECC calculations at the 
increased transfer rate . However, 
Adaptec has announced that its con
troller will provide ECC checking at 
10 Mbits/ s. 

Network controllers grow smarter/smaller 

Such capabilities will be critical as 
the ST412HP drives and controllers 
shoot beyond the present 10-Mbit/ s 
transfer rate to 15 Mbits/ s with run
length limited (RLL) coding. This 
data compression scheme increases 
capacity by as much as 50 percent 
over MFM encoding. Flux transitions 
are not converted on a one-to-one 
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Increasingly intelligent network 
controllers promise increased func
tionality in a more compact pack
age. Network interface chip sets 
assume functions previously handled 
by discrete logic, while onboard 
16-bit microprocessors off-load 
much of the communication pro
cessing from host computers. 
Furthermore, embedded software 
simplifies host interfaces to high 
level system calls. 

Prime examples of this trend are 
the Ethernet Node Processor (ENP) 
family from Communication Machi
nery Corp (Santa Barbara , Calif) 
and the iSBC 186/51 COMMputer from 
Intel Corp (Santa Barbara, Calif). 
They take advantage of the large 

number of functions integrated on 
the latest generation of interface 
chip sets (see Computer Design 
article, Mar 1983, p 170). Examples 
of these are the 82586/ 82501 from 
Intel itself as well as the LANCE, 
developed jointly by Advanced 
Micro Devices (Sunnyvale, Calif), 
Digital Equipment Corp (Maynard, 
Mass) and Mostek Corp (Carroll
ton, Tex). 

VLSI magic 
Both the 82586 and the LANCE 

handle functions associated with the 
physical link and data link layers of 
the ISO open system interconnect 
model including layers 1 and 2: 

(continued on page 30) 





The way for your company to become 
more profitable is for your company to 
become more productive. 

And productivity is just what our prod
ucts can help you achieve. 

Everything we make at AT&T 

Information Systems is designed to help 
you do business better. More efficiently. 
More effectively. 

So you can save time, energy, and 
something else. Money. 

More than products. 
Solutions. 

Our DIMENSION® PBX and System 
85 offer integrated solutions-combining 
voice, data, office, building, system, and 
network management functions. With 
applications for your office, and applica
tions for your plant. 

Our Electronic Document Communi-

cations feature can help you prepare let- , 
ters, memos, and production reports in a 
fraction of the time they're taking now. 
Distributing them immediately. Saving 
paper and postage. Streamlining the flow 
of information. 

With our Message Center, all your 
people can leave word of their where
abouts. Whether they're in the office or 
on the plant floor, callers will know 
where to reach them. 

Our Automated Building Management 
system includes energy, security, safety, 
and predictive maintenance applications. 

It can control lighting, heating, air con-



-f I 

ditioning. Saving energy and money. 
It can monitor vibration, noise, tern

~ perature. Sensing equipment failure 
before it occurs. 

It can check doors , gates, windows. 
~ Restricting access to buildings. 

And all of these applications are part of 
a system that 's designed to grow and 
change. Economically. Easily. Without 
disrupting your business . 

Service is 
~ our most important product. 

Our Account Executives aren'tjust 
trained in our business-they're trained 

in yours. 
They'll work as your partners. Deter

mining your needs. Developing a plan to 
help you meet them. Making sure every
thing they recommend will help your 
company run even better than it 's run
ning now. 

And once the system is in place, you 
can rely on the largest service force in 
the communications industry. 

Made up of people with more than 100 
years of service experience behind them. 
More than anyone else in the business. 
If you need help, they'll be there. 

You'll have someone who knows your 

system intimately. So you'll make just 
one phone call. 

Which will save you time, energy, and, 
once again, money. 

For more information, call 1-800-247-
1212, Extension 54 . 

ATa.T 
Information Systems 
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Network controllers 
(continued f rom page 26) 

ISO OPEN SYSTEMS INTERCONNECT LAYER S iSBC 186151 ENP 

APPLICATION 
APPLICATION SPECIFIC 
PROTOCOL 

MESSAGES TRAN SLATED HOST 
FUSION 

HOST 
PRESENTATION BETWEEN VARIOUS FORMATS. SUPPLIED RESIDENT 

CODES. AN D LANGUAGES SOFTWARE PORTION 

MANAGES ENO-TO-END 
SESSION CONVERSATIONS ON A ONE-

TO-ONE BASIS 

PROVIDES RELIABLE END-
TO-END MESSAGE TRAN SPORT 

TRANSPORT (VIRTUAL CIRCUID. MULTI- FUSION PLEXING, FLOW CO NTROL. 
iNA 960 SOCKET MESSAGE SEQUENCING DRIVER 

CONTROLS MESSAGE ROUTING/ 
NETWORK SWITCHING. PACKET ORDERING 

(DATAGRAM) 

HAN DLES FRAME TRANSMI SS ION/ iNA 960 ENP 
DATA LI NK RECEPTION. ERROR DETECTION / DATA LINK DATA LINK 

CORRECTION SOFTWARE SOFTWARE 
------ 1---- - ---

TRANSMIT ANO RECEIVE RAW 
BITS 82586/ LANCE/ 

PHYSICAL 8250 1 SIA 
MECHANICAL, ELECTRICAL. 
FUNCTIONAL DEFINITION 

Fig 1 The isec 186/51 and ENP network interface chips supervise the operations of 
the serial interface through the data link software. 

framing, addressing, bit-error detec
tion, link management, and data 
modulation (Fig 1). Multiple 
memory buffers and compilation of 
network statistics (eg, number of 
error retries) are also supported . 

Separate chips connect the con
troller with an Ethernet transceiver 
(Intel's 82501 and American Micro 
Devices Serial Interface Adapter). 
Functions include signal encoding/ 
decoding, clock recovery, and signal 
level conversion. Loopback testing 
is also provided to identify internal 
errors as well as errors occurring 
during transmission on the bus 
itself. 

This high level of integration in 
both chip sets makes them well 
suited for high performance appli
cations like disk and printer servers. 
Earlier network interface chips such 
as the 8001 Ethernet data link con
troller from Seeq Technology (Mil
pitas, Calif) and 3Com Corp 
(Mountain View, Calif), or the 
MB61301 data link controller, devel
oped jointly by Ungermann-Bass 
(Santa Clara, Calif) and Fujitsu
America, Inc (Santa Clara, Calif) , 
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have limited capability . They pro
vide only the essential functions 
(physical and data link) defined in 
the Ethernet specification. Further
more, they manage only one trans
mit or receive buffer at a time. 

High performance applications 
require multiple memory buffers for 
back-to-back or sequential incoming 
messages and sequential outgoing 
messages. With earlier chips, this 
required additional memory access 
logic to implement these capabili
ties. However, this may be benefi
cial if designers wish to tailor the 
network interface to a specific appli 
cation, or when a lesser perfor
mance is desired . 

Both the ENP and iSBC 186/51 fully 
utilize the multiple message buffering 
capabilities of the LANCE and 82586. 
The former uses the contiguous ring 
of buffer descriptors found in the 
LANCE, while the latter takes advan
tage of the linked list arrangement 
implemented on the 82586. 

With the contiguous ring arrange
ment, the ENP controllers can con
figure as many as 128 active buffers 

(continued on page 32) 

What is "The Alps Advantage". and why 
is it important to you. our customers? 

Essentially. The Alps Advantage 
encompasses a whole series of custome1 
benefits. brought together to help give ) 
a competitive edge in your marketplace 

W I For design e come engineers. it mea 

To The a vast array of electro· 
mechanical componer 

Alps and system products 
particularly noteworthy 

Advantage i~~~~:~~ve 
technology. state-of-the-art performance 
high degree of miniaturization. built-in 
quality and long-life reliability. It also 
means a never-ending flow of new 
product introductions and helpful 
application engineering assistance from 
our Technical Product Managers. 

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

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

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

AL Huntsville (Jack Harvey & Assocs.) . . . (205) 536-441 
AZ Phoenix (Elt ron).. .... (602) 266-216 
CA San Diego (Harvey King, Inc.).. (619) 566-525. 
CA Santa Clara (Nova-Tronlx, Inc.) (408) 727-9531 
CA Woodland Hills (Relcom,lnc.) .. (2 13)340-9 ~4: 
CO Englewood (Nelligan Co.). .. (303)761-2 1r2 
CT Ya lesville (Technology Sales. Inc.) . . . . (203) 269-885: 
FL Clearwater (Jack Harvey & Assocs.) . . (813) 725-49C 
FL Ft. Lauderdale (Jack Harvey&Assocs.). (305) 763-194: 
GA Norcross (Jack Harvey & Assocs.) . (404) 449-46'1 '. 
IL Arlington Heights (Micro Sales. Inc.). (312)956-1 00 
IN Indianapolis (Jack Harvey & Assocs.).. (317)872-103 
IN Kokomo (Jack Harvey & Assocs.).. (317)453-4261 
KS Kansas City (BC Electronic Sales. Inc.). (9 13)342-121 · 
KS Wichit a (BC Electronic Sales, Inc.) . (316) 942-984< 
MD Timonium (Allen Assocs.) (301)252-4(1: 
MA Waltham (Technology Sales, Inc.). . (617) 647-570< 
Ml Oak Park (A.Blumenberg Assocs.. Inc.) (313) 968-32311 
MN Minneapolis (P.S.I.) . . . (612) 944-854: 
MO St.Louis(BCElectronicSales.lnc.) . (314)291-1101 
NC Greensboro (Wallace Electronic Sales) (919) 996-274. 
NJ Boonton (PAF Assocs.) . (201) 335-068< 
NY Smithtown (PAF Assocs.) (516) 360-094( 
NY Albany (Reagan/Compar) . . (518)489-477. 
NY Endwell (Reagan/Compar). . (607)723-874: 
NY Fairport (Reagan/Compar) .. . (716) 271 -22."l( 
NY New Hartford (Reagan/Compar). . (315) 732-377~ 
OH Rocky River (Norman Case Assocs.) . (216) 333-04()( 
OK Tulsa (Norcom, lnc.). (918)832-774 . 
OR Aloha (Venture Electronics) . . . . . . . . . (503) 642-909( 
PA Willow Grove (Harry Nash Assocs.). (215)657-221' 
TN Johnson City (Jack Harvey & Assocs.) . (615) 928-7581: 
TX Dallas (Norcom,lnc.).. (214)386-488l' 
TX Aust in (Norcom, lnc.) (512)451-275< 
TX Houst on (Norcom.lnc.) . . . . . . . . . . (713)933-6021 
VA Lynchburg (Burgin-Kreh Assocs .. Inc.) (804) 239-262.E 
WA Bellevue (Vent ure Electronics) . (206) 454-4594 
WI Milwaukee (Micro Sales, Inc.) ........ (414) 782-1171 
CANADA: St. Laurent (Vite! Electronics) .. (514)331-739'~ 
CANADA: Mississauga (Vite! Electronics) . (416)676-9720 
CANADA: Kanata (Vite! Electronics). . (613) 592-0090 
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Network controllers 
(continued from page 30) 

iNA 960 
NETWORK 
SOFIWAllE 

iAPX 186 
CPU 

MULTIBUS SYSTEM BUS 

Fig 2 Necessary hardware and software are provided on the single-board isuc 
186/ 51 network controller from Intel. The 82586/ 82501 chip set handles the physical 
interface with Ethernet while the iNA 9601iRMX86 software modules process the 
messages. The iAPx processor provides the computational horsepower. 

for both transmitting and receiving 
messages. These 8-byte long buffers 
a:re located in fixed areas in a 24-bit 
address space. Software must then 
track the circular queue of descrip
tors as they are activated (receive 
buffers), or deactivated (transmit 
buffers). 

In contrast, the iSBCI86/51 uses the 
linked list arrangement to provide a 
flexible number of buffers as needed 
for transmitting or receiving mes
sages. Software handles linking new 
buffers, unlinking old buffers, and 
traversing the linked list. The 82586 
controller itself fetches the address 
of the next buffer descriptor from 
the link field of the previous 
descriptor. With this flexibility, 
system designers can spread buffer 
descriptors anywhere in a 64-Kbyte 
address range, or place them in a 
block as the ENP does. 

Either memory arrangement has 
enough software flexibility to mesh 
easily with the 110 supervisors and 

memory management schemes of 
the controlling operating system. 
On the other hand, system designers 
must conciously design a memory 
access scheme that meshes well with 
the host operating system if the less 
powerful 8001 or MB61301 chips 
are used. 

Controller comparisons 
The large number of functions 

integrated on the interface chips 
reduces the board size that the isec 
186/51 and ENP controllers occupy. 
Both share a single-board layout, as 
does the Excelan (San Jose, Calif) 
Exo/1 controller (see article, Apr 5, 
1983, p 34). Furthermore, the ENP 
family goes beyond the lower-level 
network interfaces found on the 
Excelan and Intel board to include 
Xerox Network Service (XNS) upper 
layer protocols as well. 

Previously, full network imple
mentations required a multiboard 

(continued on page 34) 
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BEFORE WE MADE IT 
BIG IN PICTURES, 

WE WERE ALREADY A 
FAMILIAR FACE. 

lll For over four decades, 
~ the Seiko name has 

been synonymous with 
precision and reliability. 

That's what comes 
of making the world's 

~ 
most technologically 
gifted timepieces. 

--Mill~.. Using this vast 
experience in high-precision electronics 
Seiko has also made a name for itself in ' 
computer peripherals. And sophisticated 
mstrumentation. 

It was only a matter of time before we 
got into pictures. 

And did we ever get into pictures. 
Seiko Instruments now offers the most 

impressive assortment of high-performance 
computer graphics products in the industry. 
From state-of-the-art color terminals to 
color hard copiers to precision data tablets. 
. Our full D-SCAN line handles every 

size graphics application, from business to 
CAD/ CAM. 

The features in our D-SCAN terminals 
are just what you'd expect from a company 
obsessed with precision 

Crisp, high-resolution monitors. High-

speed processing. And highly interactive 
displays. 

We also offer a comprehensive line of 
digitizing graphics tablets. Each totally 
compatible with our terminals, because 
each is made totally by Seiko. 

Same is true of our output devices. 
Including the first intelligent copier 
equipped with advanced thermal transfer 
technology. 

Moreover, all Seiko graphics products 
benefit from our many years of experience 
with prec1s1on manufacturing. 

Which enables us to produce quality in 
quantity. 

Which enables you, end users and 
OEMs alike, to obtain high-performance 
products with an added virtue.Value. 

And the same people who make all the 
above support all the above-in the Seiko 
tradition. 

With 14 offices throughout the US 
Each with a thoroughly trained staff of sales 
service and application professionals, all of 
whom work directly for Seiko Instruments. 

And you. 
For more information, contact Seiko 

Instruments US A., Inc., 1623 Buckeye Drive 
Milpitas, CA 95035. Telephone 408-943-9100. ' 

Because when it comes to graphics 
products, there's only one name to 
remember. 

It's written all over our face . 

SEIKO 
INSTRUllllNTS-

c 1983 Seiko Instruments US A. Inc .Graphics Devices& Systems D1v1s1on 



Network controllers 
(continued from page 32) 
controller like the FE-I I/ NS from 
Advanced Computer C.ommunica
tions of Santa Barbara, Calif (see 
article, May 1983, p 33) or the EC/ I 
from Bridge Communications 
(Cupertino, Calif) (see Computer 
Design article, Jan 1983, p 41). 

Both controllers have dedicated 
16-bit microprocessors to handle 
interrupts generated by the network. 
Thus the host computer is relieved of 
monitoring network traffic. In addi
tion, higher level protocols can be 
off-loaded to free the host to handle 
only applications processing. The 
ENP family uses a MC68000 running at 
10 MHz, while the iSBC uses an iAPX 
I86 processor operating at 8 MHz. 

Onboard microprocessors also 
allow memory management to be 
tailored to the needs of the network 
interface chips. Both controller 

boards incorporate 128-Kbytes of 
RAM for multiple message buffers 
(expandable to 256-Kbytes on the 
iSBCI86 / 5I). Memory on the 
iSBCI86/ 5I can also be shared with 
other processors residing on 
Multibus. 

Embedded software executives 
not only manage the memory 
resources, but also supervise the 
transmission and reception of mes
sages. The iNA 960 software module 
on the Intel board (Fig 2) also pro
vides datagram and virtual circuit 
services. On ENP controllers, the 
FUSION package from Network 
Research Corp of Los Angeles, Calif 
(see article, Feb 1983, p 40) handles 
such services. Furthermore, the 
FUSION package implements XNS 
protocols that roughly correspond 
to layers 5 to 7 of the ISO model. 

These layers include such services as 
file transfers to remote nodes, 
remote task execution, and terminal 
emulation. 

Implementation of higher level 
protocols restricts the uses of the 
ENP controllers. For example, the 
FUSION program can run only on 
systems running under Unix, or 
VAXII machines executing the VMS 
operating system. On the other 
hand, the iSBC I86/5I can run under 
iRMX86 already embedded, or inter
face with any host operating system. 
System designers need only write the 
interfaces to iNA 960 in the latter case 
since interfaces are already provided 
for iRMX86. 

The iSBC I86/5I and the ENP-30 
both fit on a single Multibus board. 
ENP versions are available for 
Unibus, Versabus, and VMEbus. 

Local area network offers choice of access methods 
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Add another access method to those 
already available for local area net
works. Slotted time division multiple 
access, contention, and token pass
ing each serve one kind of application 
best. UniLINK, however, merges the 
benefits of several. 

Environments needing a local area 
network (LAN) contain dissimilar 
devices with different communication 
needs. The traffic generated by syn
chronous and asynchronous devices 
differs, as does that from intelligent 
and nonintelligent terminals. To offer 
high performance under these vary
ing traffic conditions, Applitek 
developed the UniLINK access 
method. This method adjusts auto
matically to traffic, thus providing 
both guaranteed and immediate 
access. 

A universal LAN, UniLAN com
bines advantages of three network 
access methods to accommodate all 
device types under all traffic condi
tions. Based on the UniLINK access 
protocol, the network provides both 
guaranteed and contention network 

(continued on page 36) 



Fill in your IBM micro/mainframe 
• • • commun1cat1ons picture. 

AST Research, the leader in IBM PC 
enhancement products, brightens your 
micro/mainframe communications pic
ture with a full palette of economical, 
integrated hardware/software master
pieces. With AST Products, you can 
emulate IBM terminals or create 
PC-based Local Area Networks. 

AST improves your office 
operating cost picture. 

AST communications products give your 
IBM PC the flexibility to act as a terminal 
for your host system or as a stand-alone 
computer for smaller tasks. Your PC won't 
bog down the mainframe with unneces
sary small jobs and local computing on 
the PC eliminates phone line charges too. 
Get the power of a mainframe when you 
need it and personal computer conveni
ence right at your fingertips. 

Applications solutions 
that are strokes of genius. 
AST keeps pace with your ever-changing 
applications requirements with reliable, 
h~gh quality, cost effective communica
tions products. AST products provide 
SUJW.!>rt for Bisyncand SNA/SDLC-qpm
~unications protocols as well as net
working multiple PC's for sharing 11 

resources. 

CIRCLE 21 

Choose AST products 
- by the numbers. 

These AST communications packages 
are currently available: 
1. AST-SNA'"emulates a 3274/ 3276 

controller and 3278 or 3279 display 
terminal using SDLC protocol. 

2. AST-BSC'" emulates 2770 batch 
RJE and remote 3270 display terminals 
using 3270 Bisync protocol. 

3. AST-PCOX'" allows your PC to connect 
to an IBM 3274/ 3276 cluster con
troller via coax cable and emulates 
a 3278 or 3279 display terminal. 

4. AST-3780'" emulates 2770, 2780, 
3741, and 3780 RJE workstations using 
Bisync protocol. 

5. AST-5251'" emulates a 5251 Model 12 
remote workstation connected to an 
IBM System 34, 36 or 38. 

6. PCnet'" is the first Local Area Network 
designed specifically for the IBM PC 
or XTand the PC-DOS 1.1or2.Cl 
operating system. 1 

7. 1CC-232'" is a user-programmable 
dual-port ciwp-eapabl~1' commu- r- -~ 
.Ricating in A'Sync, Bisync, SDLC, or < \ 

Discover how well AST can fill in your 
micro/mainframe communications 
picture. For descriptive 
data sheets, write or 
call: AST Research 
Inc., 2121 Alton Ave., 
Irvine, CA 92714. 
(714) 863-1333. 
1WX: 295370ASTRUR 

RESEARCH INC. 
Number One Acld-Ons 

r IBM PC. 
IBM is a re · red trademark of lnie°'mational Business Machines 

~:~~ . ~~~au~C~~;~~k:!:c~~ l~ .. h:o~ 
Wilmot, ~ms, !fl() AST.S~l is a prod uct dew:loped by Asr 
Rese~h, Inc., and'Software Sr.;tems., Inc., of Jetferson Oty, MO. 
PCOX is a produCt deYeloped, y CXI Inc. HDLC protocols. •. " 

1 
•• 1- ~~ 

~ \ I 
~~ \ 

) 
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LAI access methods 
(continued from page 34) 

HIGH 

LOW 

UNILINK SHIFT FROM CONTENTION 
TO RESERVATION MOOE 

CHANNEL LtW>ING 

HIGH 

Fig 1 The UniLINK access method adjusts automatically to network traffic. 
Light terminal type traffic gets instant access of CSMA/ CD systems. When the 
load increases or intelUgent synchronous devices are added, the network 
automatically shifts to token-passing type access. 

access simultaneously on the same 
channel and operates at 10 Mbits/s. 

When the network is lightly loaded 
with asynchronous terminal type traf
fic, the quick access of carrier sense 
multiple access with collision detec
tion (CSMA/CD) protocols is pro
vided. When the traffic load in
.creases, or intelligent synchronous 
devices are added, the guaranteed ac
cess of token-passing systems is 
supplied. 

UniLINK is defined as an adaptive 
message division multiple access 
method. It operates in both conten
tion and dedicated modes with vari
able and fixed message lengths . 
Adjustments to changing network 
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conditions are automatic, making 
unpredictable traffic patterns easy to 
manage (Fig 1). 

This method uses two rules to 
access the network. The first rule 
requires that time on the network be 
broken into messages, with implicitly 
numbered messages grouped into 
message blocks. The second rule 
requires that interface units transmit 
messages only during their assigned 
number. Message numbers can be 
assigned for use on either a dedicated 
or a contention basis. 

Performance is determined by the 
way message numbers are allocated 
to the interface units. If all message 
numbers are assigned to all interface 

units, the network performs as a 
CSMA/CD network. If each message 
number is assigned to only one inter
face unit, and each unit has a set of 
message numbers to use, then the net
work performs like a token-passing 
network. 

To provide both token-passing and 
CSMA/CD performance, dedicated 
message numbers are assigned to 
interface units with devices that 
require guaranteed access. Conten
tion message numbers are assigned to 
interface units having asynchronous 
devices attached. 

The method's use of an algorithm 
to allocate message numbers without 
using a central controller ensures 
dynamic configuration. This algo
rithm automatically assigns all mes
sage numbers as contention message 
numbers when the network begins 
operation. Interface units then 
request dedicated assignments as 
needed, and relinquish them when 
they are no longer needed. The dedi
cated-to-contention access ratio on 
the network can therefore be 
controlled. 

The physical link between user 
devices and the network occurs 
through the network interface unit 
(NllO/T). This interface is designed to 
follow the seven layers of the Open 
Systems Interconnection ( osl) model 
of the International Standards 
Organization (ISO). Operating on 
baseband or broadband coaxial cable 
or optical fiber cable, the unit con
sists of a media access unit, network 
processor, subscriber processor, and 
device interfaces (Fig 2). 

The media unit connects the inter
face to any common networking 
cable using IEEE 802 compatible base
band transceiver, RF modem, or opti
cal fiber tap. The network processor 
has an 8-bit bipolar processor with 
firmware to implement the access 
method. It provides Manchester 
encoding/ decoding for baseband and 
optical fiber networks. Packets are 
received from the network by 
8 Kbytes of RAM that serve as 
receive/transmit (RX/ TX) buffer . 
Packets to be transmitted are stored 
in 4 Kbytes of RAM. A resettable first 
in, first out memory increases data 
throughput. 

(continued on page 38) 



This Lundy has an all-pervasive 
breath-takingly beautiful 4097th color. 

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

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

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

New standards. 
The 1536 x 1024 pixels set a new 

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

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

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

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

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

Lundy's 5484 color raster design workstation. 

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

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

CIRCLE 22 

ment program to provide the most 
comprehensive application packages. 

Lundy will help you 
see more in graphics. 

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

A company that balances high tech 
with solid business sense. 

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

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

For more information, write 
Lundy, Glen Head, New York 11545, 
or call: (516) 671-9000. 
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(continued from page 36) 

r-----1 

MEDIA NETWORK 
1-1 ACCESS f.--1 PROCESSOR 

UNIT (8-BIT BIPOLAR 
PROCESSOR) .....__. 

RX/ TX RAM 

ME DI UM 

I 

311-IN. 
MICRO FLOPPY 

SUBSCRIBER 
PROCESSOR 

(68000 MICRO-
PROCESSOR) 

_i ···_L _i ••• j_ 

DEVICE DEVICE 
INTERFACE 0 INTERFACE 3 

(68000 MICRO- (68000 MICRO-
PROCESSOR) PROCESSOR) 

••• 
DUAL-PORTED DUAL-PORTED 

RAM RAM 

IEEE 796 MULTIBUS 

Fig 2 In the UniLAN system from Applitek, network interface hardware 
architecture is based on a system Multibus. Two modules, each containing 
boards using MC68000 microprocessors, perform device interface functions. 

Handling all device interfaces, the 
subscriber processor is based on an 
MC68000 microprocessor. It coordi
nates device interface activities, 
RX/TX RAM OMA controller, and 
floppy disk. Up to four device inter
face boards connect to the system 
processors and RX/TX RAM via an 
IEEE 796 Multibus. Terminal inter
faces, based on MC68000s with up to 
32 Kbytes of dual-ported RAM, sup
port up to eight RS-2321449 devices . 

Network control can be performed 
from any network processor on the 
network. This distributes control and 
allows units to be added or subtracted 
from the network. 

Modular software provides the 
user interface to the system. Pre
sented in menu form, the command 
structure allows construction of ses
sions between devices. English lan
guage commands let ports be 
renamed and changes made to port 
configuration parameters. Applitek 
Corp, 107 Audubon Rd, Wakefield, 
MA 01880. 
Circle 240 



Powerful custom VLSI chips drive graphics machines 
Custom VLSI devices, fabricated by 
outside silicon foundries, will be 
increasingly important parts of hard
ware designs in the near future. 
Exploiting this capability, however, 
will require design automation
highly integrated design engineering 
workstations-and a detailed under
standing of the specification require
ments of the silicon foundry that 

. actually builds the devices. 
Two recent graphics products illus

trate the power of this design ap
proach. A two-board graphics engine 
from Weitek, based on custom float
ing point and image generating chips, 
provides extremely fast color image 
processing. In addition, a terminal/ 
workstation from Silicon Graphics, 
Inc, is based on a VLSI geometry 
engine, which completes realtirne dis
play of three-dimensional images. 

The graphics problem 
Calculations needed to display a 

three-dimensional color image are 

complex. Objects are normally de
scribed in terms of world coordinates 
(ie, the locations in space of their 
edges, the location of the viewer, and 
the direction of the light). From this 
description, the computer must cal
culate intensity values and colors for 
the nearly one million pixels in the 
rectangular display field of a typical 
high resolution color monitor. 

Two approaches have traditionally 
been used to build display images. 
The first uses a powerful general pur
pose computer to calculate values and 
prepare files of values for later dis
play. The Cray-I, used for some of 
the special effects in the movie TRON, 
is an example of this approach, and 
its drawbacks. The machine is expen
sive, and the process is relatively 
slow-several minutes to several 
hours per frame. The second ap
proach has been to build specialized 
hardware for the graphic display cal
culations. While this may be faster 
and much cheaper than dedicating an 

entire mainframe to the calculations, 
the custom graphics hardware still 
ends up with a six-digit price tag. 
Design and manufacture of a display 
processor with the size and complex
ity of a small minicomputer is like
wise a long and expensive process. 

A VLSI implementation of complex 
functions saves board space and 
power, allows greater speed by cut
ting transmission delays, and reduces 
costs. Silicon is cheap, while iron, 
gold, and PC boards are expensive. 
Shrinking the complex graphics func
tions onto silicon has allowed the two 
companies to integrate them with 
relative cost effectiveness into other 
products. 

Weitek's two-board graphics engine 
uses two sets of fast proprietary chips 
to perform graphics calculations. The 
first two-chip set, located in the ar
ray processor, is a 32-bit IEEE stan
dard floating point unit. The other, 
also a two-chip set, fills and colors 

(continued on page 40) 
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Custom VLSI chips 
(continued from page 39) 

HOST 
COMPUTER 

16-BIT 
PARALLEL 
INTERFACE 

110 
RS-232.c INTERFACE 

ARRAY 
PROCESSOR 

POSTPROCESSOR 

Z·BUFFER 
0 65 OR 1.31 MILLION 

PIXELS 

PREPROCESSOR 

,-----, 
I PATCH I 

BUFFER I 
II 2500 OR 5000 I 
I PATCHES I 
L -- __ .J 

Fig 1 The twin hearts of Weitek's graphics engine are the floating point and 
tiling chip sets in the array processor and the preprocessor. The postprocessor is 
essentially a microcomputer that can be programmed to format pixel data for 
most frame buffers. 

the small polygons and lines which 
make up the surface description (see 
Fig 1). The engine plugs into the 
backplane, and acts as a graphics 
coprocessor to relieve the host CPU 
of the computations. It takes image 
data from the host, performs 
graphics calculations, and returns bit
mapped data that is suitable for dis
play on a raster monitor. 

Calculations 
The host processor transmits to the 

graphics engine the three-dimensional 
description of the object to be dis-

played, the location in space of the 
point from which it is to be viewed, 
and the direction from which light 
strikes it. Given this information, an 
onboard array processor completes 
the calculations necessary to rotate 
the image, introduce perspective ef
fects, and clip off parts of the image 
that are not to be displayed in the 
view port. The image at this point is 
still a sort of glorified "wire frame." 
Locations and colors of the edges and 
vertices that specify the surface of the 
object are drawn in, but the area be
tween them is left blank, or trans-

Fig 2 This robot arm image, produced by the graphics engine, is generated 
from a graphics data base and comprised of 1250 polygons. It was rendered on 
a 1280 x 1024 color raster display in less than three seconds. 
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parent. A preprocessor then takes 
over, and colors the blank areas, 
using one of a number of algorithms 
to simulate natural shading. 

Images are then constructed in a Z
buff er, which lists points according 
to their distance from the view point. 
For each pixel value that the graphics 
engine calculates, it checks the Z
buffer to determine whether there is 
a point at a given X, Y position whose 
Z coordinate is less (closer to the view 
port) than that of the point being 
examined. If there is, it skips the cal
culation; if not, it enters the color and 
intensity data for that pixel, over
laying any point which have Z coor
dinates larger than the given point. 

Data returned to the host is for
matted in arrays of values to be loaded 
into a frame buffer. Each value speci
fies the intensity of red, green, or blue 
(ROB) to be assigned to a particular 
pixel onscreen by a raster display 
monitor producing a picture similar 
to that shown in Fig 2. The number 
of bits (levels of intensity) in each 
value can be controlled by the post
processor to match the requirements 
of most frame buffers and monitors. 

The graphics engine will be avail
able for Digital Equipment Corp 
machines in the first quarter of 1984 
for $20,000 in OEM quantities. A 
standalone box implementation for 
other machines will also be available 
for $75,000 to $80,000 in small quan
tities. The company plans to make 
the basic chip sets and documentation 
available for OEMS to use in building 
systems. 

The Iris terminal/workstation 
The Integrated Raster Imaging 

System (IRIS) also transforms, clips, 
and scales as many as 65,000 coordi
nates per second to create raster dis
plays. It is Multibus based, controlled 
by several MC68000 microprocessors, 
and designed for realtime creation and 
manipulation of two-dimensional and 
three-dimensional images (Fig 3). 

In its terminal configuration, it is 
basically a very bright display device 
-a 68000, 10 to 12 graphics engines, 
a bit-slice frame buffer control, and 
256 Kbytes of RAM to drive a 1024-
x 1024-pixel display on a 19-in. color 

(continued on page 42) 
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Custom VLSI chips 
(continued from page 40) 

~-- TO NETWORK 

~ 
5 

68000 
PROCESSOR 

ii TO KEYBOARD 
AND RS-232 

UP TO FOU R 

UPDATE 
CONTROLLER 

BIT-PLANE 
MEMORY 

Fig 3 The IRIS workstation is built around a Multibus card cage, which allows 
a variety of peripherals to be added. An array of 10 to 12 geometry engines 
does the necessary calculations, and the bit-slice display processor controls the 
actual display to a high resolution monitor. 

monitor. A keyboard, a three-button 
mouse, and an Ethernet interface 
complete the ensemble. For the work
station, another 68000, an additional 
1 Mbyte of memory, a 46-Mbyte hard 
disk, Unix, and a graphics library are 
added. 

The system offers a wide variety of 
colors, textures, and text fonts. It is 
also extremely fast-polygons are 
filled at up to 44 million pixels/s. 
The geomtery engine, which makes 
the system's high performance pos
sible, grew out of the 1979-80 VLSI 
project at Xerox Corp's (Palo Alto, 
Calif) Research Center. It was de
signed at Stanford University, and 
has received extensive coverage in 
academic journals covering both 
graphics and chip design. 

The IRIS 1000 graphics terminal 
with 10-slot Multibus card cage 
ranges from $37 ,500 to $47 ,500, 
depending on options. The IRIS 1200, 
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an expanded version of the 1000 has 
a 20-slot card cage, and is priced 
from $40,000 to $50,000. The full 
graphics workstation, IRIS 4000, is 
$59,500 to $84,500. Evaluation units 
are currently available, with produc
tion slated to begin in early 1984. 

Implications 
Weitek's proprietary chips, a 

floating point unit and a graphics 
tiling engine, are actually general pur
pose coprocessors that would compli
ment any CPU architecture, from a 
microcomputer to a Cray. By amort
izing the cost of programming time 
involved in creating sophisticated 
routines across a large number of 
chips, the company provides an 
advantage to system integrators at a 
relatively reasonable cost. 

Chip architectures are designed 
and specified by Weitek. The actual 
silicon is fabricated by merchant 

houses which offer "silicon foundry" 
services, such as Intel, Toshiba, 
Synertek, and others. Weitek claims 
that it can go from specification to 
silicon in 18 months or less . This is 
roughly half the time usually required 
for development of a microprocessor 
chip of equivalent complexity in most 
chip houses. 

Silicon Graphics, Inc was formed 
to capitalize on techniques that grew 
out of the Xerox/Stanford VLSI 
design methodology. The company 
projects that within three to five 
years, an equivalent system will be 
able to be built on a single chip. 

As VLSI design experience is accu
mulated and design tools mature, this 
approach will become more com
mon. Within three to seven years , it 
may become possible to build a com
puter system of almost any complex
ity from various vendor's component 
parts . Simple logic functions are to
day built from standard TIL parts in 
much the same way. 

The focus of the computer industry 
(and the economic muscle) will then 
begin to shift from the manufacturer 
to the integrator. While chip houses 
will almost all continue to sell systems 
(especially development systems), the 
ability of OEMS to put together a high 
performance system tailored to cus
tom needs will be vastly augmented. 
Weitek, 3255 Scott Blvd, Bldg 2B, 
Santa Clara, CA 95054. Silicon 
Graphics, Inc, 630 Clyde St, Moun
tain View, CA 94043 . 

-Sam Bassett, Field Editor 
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Tell us what you like 
Did you remember to rate 
the articles in this issue of 
Computer Design? A special 
editorial score box is 
provided on the Reader 
Inquiry Card. 



AS PERSONAL AS A PC, 
AS POWERFUL AS A VAX1 

The ultimate UNIX ' machine. 
Not just a computer, but a problem-solving tool. 

Single- and multi-user. With full Bell Labs 
UNIX. Six languages. A high-performance 68000 
processor. Multibus• for expansion . 

Plus Tektronix-compatible graphics. 
Ethernet1 capability. And up to two megabytes of 
no-wait-state memory, up to 21 megabytes of 
reliable hard disk. All in a compact, low-cost 
desktop workstation. The Callan Unistar. 

Unistar applications stretch from software 
development to medical electronics to engineer
ing, industrial and business applications. And 
the Unistar has been benchmarked as faster than 
the VAX-11/730. 

Yet it is priced like the more personal 
computer that it is. 

If you 're a software developer, an OEM, or 
an end-user who wants to maximize your perfor
mance at the minimum cost and risk, ask about 
the Unistar family. The shortest distance between 
problem and solution. 

For more information or the name of your 
nearest distributor, call : Callan Data Systems. 

• 

2645 Townsgate Road, Westlake 
Village, CA 91361 . Telephone 
800-235-7055 (In California, 
805-497-6837). TWX 910 336 1685. 

tTrademarks: Callan. UNISTAR/Callan Data Systems. UNIX!Bell Labs. 
VAX/Digital Equipment Corp. Multibus/Intel. EtherneVXerox Corp. 

THE SllOR I EST DISTANCE BETWEEN 
PROBLEM AND SOLUTION: 

CALLAN UNISTAR: 
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The American 
Dream is still alive. 
A belief in excellence 

Remember what it was like? Sunday morning. 
You're still not quite awake, but already you've got fifty 
pounds of paper on your back. It's raining. And old Mrs. 
Henriksen's paper just skidded off her porch into the 
thorn bushes. 

Now what do you do? Leave it there and go on? Of 
course not. For you, there's no choice. You go find it and 
put it where it belongs. 

That spirit-the spirit of doing things right no matter 
what it takes-isn't dead. Not at ATASI. We not only 
talk quality. We deliver it. 

Example: Every one of our 5%-inch Winchester disk 
drives is tested 22 different ways before it goes out of 
the door, including an extended burn-in at 120° F. 

Example: Our platters all have dedicated landing 
zones, so that they preserve your customer's data even 
in the event of an emergency power-down. 

Example: The acceptable ambient temperature range 
for our drives is up to 33% greater than the acceptable 
range for our competitors. 

We could go on and on. But we'd rather prove our 
point with a demonstration. 

For more information, call or write ATASI, 2075 
Zanker Road, Sanjose, CA 95131, (408) 995-0335. 

C 1983 ATASI Corporation 
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Technological Leadership 

FACT N0.2: 
M68000 Family 

• rmcii-oprocessors 
outperform the 
iAPX186 
and iAPX286. 
You still get top 
system performance 
with the 
M68000 Family. 

SECOND IN A SERIES: HELPING DECISION-MAKERS WJTll THE CRJTICAL SELECTION OF MICROPROCESSORS. 



Unadjusted, documented benchmark analysis proves 
M68000 superiority. 
Decision makers clearly believe M68000 microprocessors 
outperform the other 16-bit MPUs. 

The design-in rate for M68000 Family microprocessors. 
plus eager anticipation of the 32-bit MC68020 make this 
obvious. The perception is well deserved. 

Yet. recent performance claims for the iAPX186/ iAPX286 
against the M68000 Family have raised serious issues. 
Examination reveals that these claims are based on 
"adjusted" parameters of benchmark procedures. 

We went back to the original MC68000 code and repeated 
a series of well recognized independent benchmarks, then 
compared them to Intel's own published "adjusted" figures 
to set the record straight. What we found proves what you 
knew all along. 

True results from independently specified procedures. 

Comparison of these benchmark results. obtained in 
strict adherence to the unbiased specifications with the 
fastest devices available in all cases. demonstrates beyond a 
doubt the clear superiority of the 16-bit M68000 proces
sors to the iAPX186/ iAPX286. For the '286. we used the 
highest announced frequency. 

We stress the unadjusted nature of our work and results, 
for. if independently specified benchmark procedures can 
be changed. what is the value of the benchmark? Only an 
unadjusted benchmark retains the intent of the original 
specification, and only an unadjusted benchmark result 
is valid. 

It is axiomatic that benchmark results unsupported by 

Source-code listings are documented. 
Source-code listings in our formal benchmark report 

show clear, concise source code identical to the code used in 
familiar earlier benchmark runs. No M68000 source-code 
rewrites were required to mask incompatibility problems as 
exhibited by the MMU-protected '286 when compared to the 
old '8086. Our complete documentation is available. Will 
'186/ '286 manufacturers produce anything comparable? 

M68000 VS IAPX ' 86-CARNEGIE-MELLON/EDN BENCHMARKS 

MC68000 @ MC68000 & 18086 @ IAPX 186 IAPX 286 MC68451 12.5 MHz @ 10 MHz 10MHz @ 8MHz @ 8MHz 

1/ 0 interrupt Inc. 
& return 25.6 µs 39.2 µs 43.2 µs 50.0 µs 

·96.8 µs 
172.4~ 

1/0 interrupt: queue 259 µs 393_lJS 396 µs 446_1JS 357_JJ!i 
String~earch 127 µs 177 µs 201 µs 250 µs 128µs 
Bit tesf~~eVReset 55 µs 83_JJ!i 127 µs 158 µs 98 µs 
Linked List 116 µs 180_JJS 269_1JS 259_1!.S 200 µs 
Quick Sort 13.9 ms 21 .4 ms 38.3 ms 45.2 ms 36.1 ms 
Bit Matrix Inversion 289 µs 419J!.S 939µs 725...J!...S 509_JJ!i 
Avg . 

% 1.0 0.67 0.49 0.44 0.58 
Top number 286 with higher priority Lower number 266 with task change 

Large, linear addressing is another M68000 advantage. 
Other adjustments were necessary for the '186/ '286 to 

compensate for their limiting 16-bit address-register struc
ture. It's easy to see the handicap of the resultant 64-kilobyte 
segmented memory addressing with such an architecture. 

· a listing of associated source code are without credibility. The 
results summarized here are fully documented in a formal 
benchmark report. 

The Linked List benchmark, for instance. can only be 
performed efficiently by an MPU with a large. linear direct 
memory addressing range. Its 32-bit internal architecture 
gives the M68000 MPU direct addressing of a linear 16-
Megabyte memory. In contrast with the iAPX186 and 
iAPX286. lists must be held within 64K byte segments 
and may not straddle segment boundaries. These are serious 
concerns in the real world, where such limitations create 

.... 
0 

,. 
.75 

.50 

,... 

CARNEGIE-MELLON/EON BENCHMARKS an unacceptable obstacle . 

~ 
I • I -
I I 

IAPX186 
@ 

8MHz 

INTEL 

iAPX286 
@ 

8MHz 

INTEL 

18086 
@ 

10MHz 

INTEL 

And M68000 is the upward-compatible family. 
A major decision like your choice of a microprocessor 

should be based on all possible information. 
Therefore, consider the outstanding M68000 support 

hardware and software from both Motorola and independent 
suppliers -Motorola's history of high quality and production 
capabilities -and. the variety of major M68000 alternate 
sources. 

Finally. of the utmost importance for transportability of 
your software investment and for your migration path to 
future products. consider the upward compatibility of the 
M68000 processors. It's the only 8/16/ 32-bit family with 
absolute user object-code compatibility. 

It makes sense for pretenders to generate claims against 
the leader. It doesn't. however. alter the fact of that leadership. 

Consider the overall cost/performance leadership of the 
M68000 Family and make your commitment. Your present 
and future generation products will be better for it. 

Get the inside story. Ask your design 
engineering management. 

M68000: The only upward-compatib le 8/16/ 32-bi t 
microprocessor family. 

MOTOROLA INC. 
• P.O. BOX 8, 1211 GENEVE 20, SWITZERLAND 

• P.O. BOX 80300, CHEUNG SHA WAN POST OFFICE, HONG KONG 
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Bridges carry software across hardware barriers 
Manufacturers of relatively small (ie, 
non-IBM and look-alike) computer 
systems are beginning to realize that 
the concept of captive computer 
customers-those tied irrevocably to 
proprietary operating systems and 
applications-does not work. There 
is always a new spreadsheet program, 
a DBMS, or word processing system, 
that users ask for, along with the 
huge base of available software that 
runs on other vendors' machines. 
Building bridges has thus become 
good business. 

A number of recent announce
ments indicate that this trend is accel
erating. They also indicate that Bell 
Labs' Unix and its offspring are gain
ing ground as the standard operating 
systems for 16- and 32-bit computer 
systems. 

In its recent report on hardware 
and software performance improve
ments, Fortune Systems (Redwood 
City, Calif) included compatibility 
with other systems as a specific tech-

nical and marketing goal. The com
pany feels that having Unix as their 
operating system is a decided advan
tage, since independent software 
houses will find it cost effective to 
produce software with the widest pos
sible market. The number of Unix 
(and Unix-like) systems available 
tends to support this contention. For
tune also sees compatibility with the 
Wang Laboratories, Inc (Lowell, 
Mass) word processor's user interface 
as necessary, even though the ma
chines are not Unix based. This is 
because Wang has such a broad base 
of installed systems. 

Documentation/software products 
Wang, in turn, has announced the 

release of documentation and soft
ware products that facilitate com
munication with its systems. This 
documentation (which should help 
Fortune and others with a similar 
strategy) is a set of specifications that 
detail the internal structure of files 

stored on its systems, including word 
processing image, graphics, voice, 
and data files. Wang explicitly en
courages the exchange of editable 
documents between its systems and 
others. The Word Processing System 
Communication Specification (WPS
cs) is available now, and the Wang 
Information Transfer Architecture 
(WIT A) specification will be available 
next June; both are $500. 

The software products will allow 
Wang systems to communicate with 
other systems via IBM 327<H:ompatible 
networks. The Information Distribu
tion System (IDS) products connect 
Wang vs systems to each other or to 
IBM-compatible mainframe hosts 
through SNA or esc networks. The 
Level I Host Pass-through program, 
priced at $45,000, runs on an IBM 
host computer, and allows vs 
systems to communicate with one 
another. Level II, priced at $58,000, 
allows Wang files to be stored on the 

(continued on page 50) 
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At last, you have a small choice for Guaranteed data interchangeability. And a 
back-up in the 9-track world. 20 minute dump time. 

Because the Rosscomp D169 tape Just take the D169, plug it into 
drive can actually replace those your industry-standard 9-track inter-
refrigerator-sized dinosaurs you've been face, and run it. Never has 9-track 
using up till now. And you don't lose one interface-to-interface compatibility been 
megabyte in the process. In fact, our drive simpler. Or smaller. In fact, in the 
significantly lowers your total system cost. space you're using for your larger 

Because the Rosscomp D169, with 160 drives, you can insert two D169s, and 
Mbytes of storage, gives you twice the capac- still have room left for a power supply. 
ity of what you're probably using now. At less So give us a call at Rosscomp. Especially 
than half the cost. It features an 8-inch floppy- if you're tired of that big world out there. 
sized envelope. Standard Vz" tape. RQSSC~MP And say good-bye to your refrigerator. 

We're backing up your future. 
16643 Valley View Avenue, Cerritos, CA. 90701 (213) 926-5533 
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Bridges carry software 
(continued from page 48) 
IBM host and to be used by its appli
cation programs. The software, as 
well as vs-resident programs, will be 
available in March of next year. 

Microsoft (Bellevue, Wash) re
cently announced that IBM Instru
ments, Inc, (Danbury, Conn) will 
offer the company's Xenix imple
mentation of Unix in the 68000-based 
cs 9000 microcomputer. This an
nouncement is interesting because it 
reaffirms the continuing relationship 
between the two companies. Micro
soft already provides the operating 
system for IBM's PC and now 
its announced intention to make 
PC-DOS/ MS-DOS more compatible 
with Xenix in the future is 
strengthened. Unix implementations 
for IBM's minicomputer lines (series 
I and model 3x) already exist, and 
preliminary Unix mainframe versions 
have been reported. 

IBM is clearly not going to aban
don its investment in proprietary 
operating system and application 
software. But, it does seem to be fol
lowing the trend towards a standard 
operating system, instead of trying to 
establish one by fiat. If IBM decides 
to accept Unix as a standard operat
ing system for its small to mid-range 
machines, and especially if it provides 
software for easy communication 
with its mainframes, Unix will almost 
certainly become the standard. IBM 
already provides a combination of 
hardware and software to link PCs to 
its mainframes, using 3270 protocols. 
More links can probably be expected 
within the next three years. 

In regard to application software 
compatibility, Plexus Computers, Inc 
(Santa Clara, Calif) has agreed with 
three independent software vendors 
to distribute "bridge software" prod-

ucts that allow Plexus users to run 
software for other systems. The Sibol 
package ($1295) from Software Ire
land (New York, NY) is a Unix-com
patible version of Digital Equipment 
Corp's (Maynard, Mass) proprietary 
Dibol language, in which all Data
system 300 software is written. Wang 
2220 minicomputer software can be 
transported to Unix systems with 
TOMBASIC, a Wang-compatible Basic 
introduced by The Office Manager 
(TOM) Software, Inc (Seattle, Wash). 
SMC Thoroughbred Basic ($695), 
from Science Management Corp 
(Bridgewater , NJ) , makes available 
application libraries for systems 
manufactured by Basic Four (Bur
lingame, Calif). Combined, the three 
bridge products enable about 90,000 
installations to move applications to 
Plexus machines with little trouble. 

-Sam Bassett, Field Editor 

File transfer software provides key to micro mainframe link 
Existing hardware links between 
personal computers and multi-user 
hosts are complemented by software 
that completes the connection. Per
sonal computer users benefit from 
the ability to access up-to-date 
information without creating mul
tiple data bases with their attendant 
maintenance problems . 

Access to a production data base 
stored on the host computer is one 
approach favored by many vendors . 
These include Cullinet, Inc (West
wood, Mass), Direct, Inc and Forte 
Data Systems, Inc (Santa Clara, 
Calif) and IBM Information Systems 
Group (White Plains, NY). Intel 
Corp (Austin, Texas) goes one-step 
further and separates the personal 
computer data base from those 
maintained on the host. Yet, the 
host still maintains overall control. 

Interfaces to personal computer 
application programs (eg, spread
sheets, word processors) also invite 
different approaches. One scheme 
provides file interfaces to popular 
programs such as WordStar or Visi-
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calc, while the other calls for the 
creation of custom programs for a 
specific configuration . 

File transfers 
Both application program inter

faces and database access schemes 
rely on the ability to upload files 
from personal computers to main
frames. In the past, files could only 
move in one direction-from main
frame to personal computer. Typi
cally, personal computers emulate 
terminal protocols when communi
cating with the host. No provision is 
made for local task processing or 
storage since terminals do not have 
these facilities. This is especially 
true with "dumb" protocols such as 
teletype (TTY) that accepts com
mands on a line-by-line basis. Even 
emulations for "intelligent" proto
cols like IBM System Network 
Architecture/ Serial Data Link Com
munications (SNA/SDLC) only take 
into account screen and keyboard 
characteristics (see Computer 
Design article, Apr 5, 1983, p 42). 

Especially lacking in any of the 
popular terminal protrocols is a 
means to handle different file for
mats. For example, files transferred 
from an IBM 43XX mainframe cannot 
be used as direct input to a spread
sheet program running on an IBM PC 
emulating a 3270 terminal. Files can 
only be displayed locally at the PC, 
with programs executed at the host. 

Several vendors overcome this 
barrier with file conversion software 
residing at the host as well as at the 
remote personal computer. An inter
mediate format , usually ASCII for 
data files and binary code for object 
programs then provides a common 
input for reformatting at either end . 

With the exception of IBM, such 
file conversion occurs as part of the 
terminal emulation . Cullinet, Forte 
Data Systems, and Intel connect 
personal computers and IBM main
frames via 3270 synchronous termi
nal communications . Direct uses 
VTJOO asynchronous communica
tions to support Digital Equipment 

(continued on page 52) 
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WITH I CAKE. 
From Able. 
With a single cable, an Attach* subsystem connects 

up to 64 terminals, in various configurations, to one or 
more host DEC computers. Additional Attach sub-systems 
will connect up to 64 more terminals. 

And each single cable can span 1 km, about two
thirds of a mile, between any DEC Unibus host computer 
in the system and Attach, or between Attach 
subsystems. 

Attach gives you much greater free
dom in locating terminals and CPU's, 
while greatly reducing wiring, line costs, 
and power consumption. 

IKllWIY. 

llDITTICH. 
of a few keys. Terminals can be switched instantly, indi
vidually or in clusters, to the appropriate CPU. 

lllES OISOLE1E ... OISOl.ETI. 
Attach reduces obsolescence by design and in prac

tice. As Attach's capabilities are enhanced in the future, 
any new options you choose to add will easily interface 
with your existing system. Your system will simply get 

better, not outdated. 
Whether you have 28 or 128 termi

nals, discover the simple way to attach 
them to your DEC Unibus CPU's, up 
to 1 km away. With one cable. 

Discover Attach. No other long
line terminal support goes as far. In fact, Attach gives you much 

greater freedom in operating your entire 
system. That's because terminals can be 
dynamically configured with any CPU 
interfaced with the system, all at the touch --- t'! ~! ~ ~~ 

tem~i:ttliw3;1 

*Patent Pending 

The communications specialists. 

1732 Reynolds Avenue, Irvine, California 92714. Call toll free: 800-332-2253. In the Irvine area: (714) 979-7030. Or, TWX: 910-595-1729 
DEC, Unibus and VAX are trademarks of Digital Equipment Corporation. 
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File transfer software 
(continued from page 50) 

Cu Iii net 

Host IBM 308x 
system MVS/TSO 

VM/CMS 

Personal IBM PC 
computer 

Intermediate ASCII 
format binary 

Production Resides 
database on host 

Application Yes 
programs 
provided 

Interface to No 
existing 
software 

Corp's PDP-I I and VAX-I I minicom
puters, and HP 2622A/ HP 2645A termi
nal personalities to connect with 
Hewlett-Packard HP 3000 systems. 

On the other hand, IBM has 
selected the less powerful TTY emu
lation as the protocol to link its per
sonal computers with its 4300 series 
computers. Software drivers already 
support TTY communications under 
the VM/CMS host operating system 
as well as MS DOS for personal com
puters. The company also has a 4994 
protocol converter that supports 
3270 terminal emulation, but has 
decided not to execute its depart
mental reporting system (ADRS/ PC} 
with this configuration. 

Software hooks 
Beyond just file transfer capabili

ties, vendors also provide database 
query and extraction facilities. Per
sonal computer users can browse 
within standard operating environ
ments (eg, IBM VM/ CMS} or data 
bases specifically configured for 
such users. An issue with either 
implementation is the question of 
database integrity. 

In brief, many versions of the 
same file can be created and stored 
on separate disk drives since both 
mainframe and personal computer 
users have access. Such dispersion 
makes it difficult, if not impossible, 
to ensure that the central data base 
is updated with the latest revisions 
unless access is controlled by the 
database manager. 

A popular scheme to restrict 
access partitions a section of the 
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Micro-to-Mainframe Software Schemes 

Direct Forte 

VAX- 11 IBM 308x 
HP 3000 MVS/TSO 

VM/CMS 

IPBC IBM PC 

ASCII ASCII 
binary binary 

Resides Resides 
on host on host 

No No 

No No 

host data base. Personal computer 
users can modify and update any 
file within this production data 
base, but cannot roam outside its 
boundaries . Thus, database 
managers can update affected por
tions of the master data base 
systematically. 

Cullinet implements such a scheme 
with its information database (IDB) 
package running under IBM VM/CMS 
or MYS/ TSO operating system. 
Direct, Inc and Forte Data Systems 
do not provide a separate data base 
for personal computers, although 
they recommend doing so within the 
confines of the existing database 
manager. 

An illustration of this latter 
approach concerns the IBM scheme. 
In this case, personal computer 
users request data files formatted 
according to the particular oper
ating system (VM/ CMS or MYS/TSO}. 
When these files are again uploaded, 
the database manager resident on 
the host then updates any records 
that have been updated. Updating 
can occur automatically for users 
with special ID numbers and pass
words. Revisions from other users 
are held and the system operator 
then manually updates host files. 

With its iDIS 861735 database infor
mation system, Intel goes one step 
further and physically removes the 
personal computer data base from 
host memory. The iDIS 861735 acts as 
both a file server and 327~type 

cluster controller. With this scheme, 
it can buffer requests and download 
files in bulk. 

IBM Intel 

4300 IBM 
MVS/TSO Sperry-
VM/CMS Univac 

Honeywell 

IBM PC Any with 
ASCII 

keyboard 
ASCII ASCII 

Resides Resides on 
on host iDIS 86/735 

Yes Yes 

Yes Yes 

Also residing on the Intel database 
processor are application programs 
for word processing and spreadsheet 
analysis. Both are geared for the file 
structure used in the resident Xenix 
operating system. Dedicated soft
ware can also be found on the Culli
net implementation. 

Custom programs eliminate the 
need to reformat data for use in 
application programs. For example, 
many spreadsheets cannot use ASCII
encoded data as input. On the other 
hand, many personal computers 
already have existing programs pro
viding the same functions. In this 
case, Intel also provides interfaces 
to popular programs such as Word
Star or Multiplan. Such interfaces 
are similar in concept in file refor
matting for different processor 
types. 

Both Direct, Inc and Forte Data 
Systems plan to offer similar inter
faces to existing packages. The IBM 
package generates reports directly 
from data extracted from host data 
bases as well as extract information 
produced by such display oriented 
programs as Visicalc and TKSolver 
that use the Data Interchange For
mat. However, screen formats and 
display information disappear when 
files are uploaded to the host. Only 
the ASCII-encoded data is 
transferred. 

-Joseph Aseo, Field Editor 
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MDB'S y~tbi:~~::~:e: 
32-BIT UNIX;ye:~T:!i~; 

SYSTEM ca~~~~\~~~~~~~s~ 
IS WAITING ~:~~~{~~! 

FOR YOU m~~!,~k~~ 
requirements. 

So we created the MDB Micro/32~ 
an MC68000 based system with 512KB 
memory (expandable to 4MB). This 
powerful system combines MDB's 
REGULUS with the incredible expan
sion capability of our in place Q-Bus 
repertoire of peripheral controllers ... 
as well as our interfaces/multiplexors 
for all communication modes, protocols 
and disciplines. 

The result: speed, power and ver
satility of systems design you can't get 
anywhere else! 

REGULUS is MD B's UNIX ... the 

most advanced and powerful version 
in the world. Featuring user source 
compatibility with UNIX V6, 7, and 
System III, REGULUS offers complete 
support of all UNIX kernel features, 
multi-key B-tree ISAM and VAX/ 
PDP-IF cross support, and a host of 
operating systems and command func
tions not available in any other UNIX. 

We speak your 

language too. WITH OUR 
Under REGULUS 

you can also UNEQUILED have BASIC, 

~~~6~~N, REPERTOIRE 
PASCAL and 

I?IBOL, in addi- OF Q•BUS 
~;~:E;-'CoNTROLLERS & 
pilers, ut~lities INTERli~A#IES. 
and special soft- M'-
ware packages. 

Best of all, you don't have to wait. 
It's all available now. Call us today for 
complete information. 

·uNIX is a Trademark of Bell Laboratories. 1MC68000 is a registered Trademark of Motorola, Inc. 20-BUS. VAX / PDP-11 are Trademarks of Digital Equipment Corporation 

M()n THE WORLD 'S LARGEST 
I 1 I I] INDEPENDENT MANUFACTURER 
SYSTEMS INC. OF COMPUTER INTERFACES. 

See us at MINI/MICRO Southeast 

Circle 138 for LSl-11 

Circle 139 for Micro/32 

Circle 140 for REGULUS 

Corporate Headquarters 
1995 N. Batavia Street, Box 5508 
Orange, California 92667 -0508 
714-998-6900 TWX 910-593-1339 FAX 714-637-4060 
MOB Systems, U.K., Ltd. 
Everitts House 
426 Bath Road 
Slough, Berkshire (England) SL 1 6BB 
Tel (06286) (67377) Telex (847185) WWTSLO 
FAX (41 ) (2812) (3507) 
MOB Systems Europe, Inc. 
9, route des Jeunes 
Geneva (Switzerland) CH-1227 
Tel (41) (22) (367697) Telex (289787) fnb 
FAX (41 ) (22) (861336) 



THE EMULOOIC® EGL· 3211. 
SCREEN 

Automatically updated 
full-screen display of all 

registers and system status. 

MAPPING 
Full-speed, full-range 
mapping in internal, 

external, ana mixed modes. 
Single-word resolution. 

BREAKPOINTS 
Eight 78-line real-time 
logical breakpoints for 

every chip, concatenated 
via logical switches 

and counters. FAST KEYS 
They're fast, direct, 

and don't get in your way. 
The most user-friendly 

operator aid available today. 

LOAD 
Selects LOAD screen with 

all options. 

CF/LOG 
Full-range offsets. 

Selects screen with all 
Command File and Log 

function options. 

TRACE 
Breakpoint-controlled 

511 x 72-bit real-time trace 
with precise disassembly. 

SET 
Selects screen with all 

SET options. 

BREAKPOINT 
Selects screen with all 
BREAKPOINT options. 

MEM 
Selects screen with all 

MEMORY options. 

TIMEBASE 
Multi-sourced time base

internal synthesizer or 
target clock. 

EMlJI OCIC 

DIS 
Selects screen with 

all DISASSEMBLY options. 



STILL THE BEST MICROPROCESSOR 
DEVELOPMENT SYSTEM YOU CAN GET. 

WORLD'S BEST EMULATOR. 
It's the best you can buy. Pure and 
simple. 

Built around DEC's l.SI-11 CPU's, RT-11, 
and a full range of DEC options like 
RL02 hard disks, the Emulogic general 
purpose emulator supports more chips 
from more manufacturers better than 
any other system. 

With the ECL-3211 you can find your 
bugs in the lab, before your customers 
find them in the field. It lets you probe 
into things that other systems can't even 
see. In fact, you probably can't define a 
condition that the 3211 can't trap. And 
y~t it's easy to use. 

"NO-WAIT-STATE" EMULATION. 
Up to the full rated speed of every chip 
with all features implemented. Doesn't 
steal any interrupts, stack pointers, 
stack space, or memory space. Handles 
all types of interrupts in any mapping 
configuration. Logical switches, count
ers, and trigger outputs manipulated 
in real time at no cost to user program. 

COMPLETE HELP FACILITIES. 
Our !!eW--''F~S'!' KEYS" and Advanced 
Command Syntax make it a snap to 

learn to use. You don't even have to 
read the manual to get started. 

And once you've used it for one 
chip, you don't have to learn any-
thing new for the next chip. The 
screen format is uniform for all 
chips, and all system functions 
are the same. All you have to 
learn is the chip itself. 

EMULOGIC® 
tvlCROPROCESSOR 
DEVELOPMENT SYSTEMS 

CIRCLE 31 

AT ANY PRICE. 
WORLD'S BEST 
DEVELOPMENT SOFTWARE. 
More powerful and easier to use than 
any in the field, the software tools avail
able with every ECL-3211 let you develop 
and debug software as readily as hard
ware. So system integration gets done 
effectively and on schedule. 
DEC Operating System. RT-11Version5 
is standard for stand-alone ECL-3211's. 
(RSX-llM and VMS for multi-user 
systems.) It's the latest update of the 
field-proven PDP-11 operating system. 
Keypad Editor. Full-screen-oriented 
KEO Keypad editor that makes full use 
of DEC terminal functions. 
Assemblers/Linkers. MACR0-11-based 
cross-assemblers and linkers for every 
chip. Mnemonics identical to original 
chip manufacturers. Pseudo-ops and 
directives of MACR0-11. No relearning 
from chip to chip. 
Pascal/C Compilers. Available for most 
chips, they are true cross-compilers that 
produce executable code that can be 
run on the ECL-3211 or the target chip. 
Permit linking of assembly-level and 
compiler-level symbols and include 
utilities for standard load module 
format conversions. 
High-Level Debuggers. Permit user to 
modify Pascal and "C" variables in the 
format of the high-level language. User 
can debug completely within the high
level language Without reference to 
assembly-level parameters. 
Advanced Command Syntax. 
Expanded HELP facility, new memory 
display and MOVE commands, greatly 
enhanced command file functions. 

Now you can activate command 
files from breakpoints 

as well as the 
keyboard, 

include pauses for user response, nest 
multiple files up to five levels deep. With 
the new LOG command you can store 
any sequence of operations for later use. 

MORE CHIP SUPPORT. 
Emulation, simulation, and full soft
ware development support packages 
for the following chips: 
Now shipping 
8080 8086 
8085 68000 
8048 6809 
8088 NSC800 

In beta test 

Z80® 
6502 
6502S 

80186 68010 9989 
8031 
Scheduledfor1984 
80188 68008 
68020 

WORLD'S BEST 
MULTI-USER SYSTEMS. 
If you need to coordinate the work 
of a team of hardware and software 
engineers, don't forget to check into 
Emulogic's multi-user systems: 
EMUNEr-1. RSX-llM-based system for 
the PDP-11 family of host computers. 
Up to 15 users. 
EMUNET-2. VMS-based system for the 
VAX family. Up to 60 users. Easy migra
tion from stand-alone ECL-3211's and 
from EMUNET-1. 

For more information on the ECL-3211 
or our multi-user systems, contact 
EMULOGIC, Inc., Three Technology Way, 
Norwood, MA 02062, 617-329-1031 or 
800-435-5001. 
EMUNET is a trademark and Emulogic is a registered 
trademark of Emulogic, Inc. 
1..51-11, MACR0-11, PDP.11, R!.02 , RSX·llM, RT·ll , VAX, and VMS 
are registered trademarks of Digital Equipment Corporation. 
Z80 is a registered trademark of Zilog, Inc. 



such a low cost. But last year our 500 series 
drives were introduced at under $500, 30% 
under then-standard industry costs. And 
since then, we've led the industry to ever
lower costs on full and half-height drives. 

It was impossible to produce and ship 
high-performance plated media drives in 
high volume at prices lower than most ven
dors are charging for oxide media drives. 
One of our competitors backed away from 
plated media because they couldn't buy 
enough of it to build drives in efficient 
quantities. 

We solved that problem by building our 

Tandon Corporation. 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644, TWX: 910-494-1721. Telex: 194794. Regional Sales Officei&,: 
Irvine (714) 675-792.8 •Santa Clara (408) 727-4545 •Frankfurt, West Germany 6107-2091. Tele 



Q pJated media factory dedrcated to 
piated media production in high volume. 
Because we make our own, our costs are 
low and we are independent of outside 
vendors for supply. 

It was impossible for a start-up com
pany to produce and ship a broad line of 
products: full and half-height drives, open 
and closed-loop, from 6.4 to SO MB. But 
we've done it. With the help of one of the 
industry's best-funded R&D programs. And 
with our steady supply of plated media, we 
will soon be offering 5 J4" drives that push 
Winchester technology to the limits of its 

capacity. In high volume. At pnce! 
pure Tandon. 

Impossible? 
For our competition, yes. 
But not for the Tandon Winchester 

Company. 

TANDON WINCHES I ER COMPANY. 

land an 
THE lllOST SUCCESSFUL DRIVE 

COMPANIES YOU EVER HEARD OF. 

Boston (617) 938-1916 •New ~rk (201} 851-2322 •Atlanta ('104) 934-0QO• Chicago (312) 530 7'401 •Dallas (214) 423-6260 
411547 •London, England (0734) 66+676 lelex 8'1&111. Distributors. Hall-Mark. Kierullf. Schweber. 
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and backup 
on yaurQBus? 

SABRE™has a sharp solut• 
SABRE111 is a cut above anything on the market. It's 

a new concept in high-capacity, high-performance mass 
storage. A 5%'' Winchester/cartridge disk package 
for use with operating systems that run on DEC LSl-11 
through 11/23+ microcomputers. SABRE's an inno
vative, RL02 software transparent storage alternative 
that puts 41.6 Mbytes on-line and delivers balanced 

backup through a versatile, removable cartridge 
disk. All in a compact, rack-mountable package . 

....... ......_/......,....software. 
SABRE hits the mark for reliable, high-speed, 

low-cost storage with convenient, efficient backup. 
Its UCOl host adapter plugs into any single
quad width QBus slot, and provides the Small 
Computer System Interface (SCSI) system-level 
bus for SABRE and up to five additional 1/0 
devices. Through exact RL02 emulation, SABRE 

runs existing operating and diagnostic software 
as is. With logical RL02 images on both the fixed 
and removable media drives, volume backup is 

a snap. 

Hndlsk .................... 
The ruggedized cartridge drive provides hard 

disk backup performance and reliability. Many times 
faster than either floppies or tape, it also provides 
the versatility to handle program entry, data storage 
and can function as a system disk. Overall, the 514'' 
Winchester/cartridge disk combination gives system
level performance which exceeds multiple RL02's in 
many applications. 

Effidellt systelll packaging. 
Space-saving SABRE is 51,4" high, slips into any 

standard 19" Retma enclosure and comes complete with 
power supply, host adapter and connecting cables. It 
needs one-eighth the space and draws one-quarter of the 
power of four RL02's. Further, SABRE slashes hard
ware and installation costs by eliminating the need for 
a separate system bootstrap, bus terminator and clock 
control board. 

For more information on SABRE or any of the high
quality Emulex communications, disk, tape and pack
aged subsystem products, call toll-free (800) 854-7112. 
In California (714) 662-5600. 

SABRE's Features 

Capacity 

Speed 

1hmsparency 

Flexibility 

Reliability /Durability 

Price/Performance 

Compact 51,4" height x 19" width package contains 31.2 MB (3 x RL02) 514'' Winchester 
disk and 10.4 MB (lxRL02) removable 8" cartridge disk. 

Equivalent to four (4) DEC RL02's. 

Overall performance significantly increased over tape and floppies, especially in 
throughput and backup time. 

Runs standard RL02 diagnostics and operating software. 

Removable cartridge disk; SCSI Bus interface allows up to five (5) 1/0 devices; 
single-board host adapter. 

Winchester technology; ruggedized cartridge disk construction; shock mounts; 
hermetically sealed HDA for protection against contamination. 

Lower cost per box and per MB in virtually all applications. 

GSA Contract #: GSOOK8401S5575 '"SABRE is a trademark of Emulex Corporation. DEC, LSI and QBus are trademarks of Digital Equipment Corporation. 

-><-
EMULEX 

3545 Harbor Blvd., P. 0. Box 6725, 
Costa Mesa, California 92626. 

'Ille genuine alternative. 
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Linear Action; 
10 or 16 station 

The pacesetter in DIP Switch design 
does it again-a unique linear actua
tion concept that offers new options 
in circuit control. 

The actuator moves along the pri
mary axis of the switch, connecting 
appropriate terminals to common for 
each switch position. The result is 
a BCD output in a 10 station switch, 
and a hexadecimal output in a 16 
station switch. The switch is rated to 
make and break 10 mA at 30 mVDC 
for 2,000 cycles (one complete op
eration back and forth through all 
switch positions); 25 mA at 6VDC, 
or 50 mA at 30VDC for 1,000 cycles. 

Other linear action models include 
10 or 16 station tap switches with 
common bus; and 10or16 station 
switches that selectively close adja
cent contact pairs. 

Like all Grayhill DIP Switches, these 
new linear action models are avail
able off the shelf from the factory or 
from your Grayhill distributor. Call or 
write for your FREE catalog of DIP 
Switch specifications and prices. 

561 Hillgrove Ave., La Grange, IL 60525 
Phone (312) 354-1040 • TWX 910-683-1850 
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Method cuts dropouts on flexible media 
A successful error correction system 
for magnetic media must allow 
recovery from the temporary signal 
loss that results from physical drop
outs. Problems of error recovery 
when dealing with flexible media are 
more severe than those encountered 
with rigid media. While there are 
techniques that adequately handle the 
errors typical of disk packs, flexible 
disks and magnetic tapes are poten
tially more susceptible to substantial 
data losses. 

FOREIGN OBJECT 
OR ASPERITY 

(ANGLES 
EXAGGERATED) 

circle's diameter equals the width of 
the data track, total data loss occurs 
during a track length almost equal to 
the diameter. In fact, data loss occurs 
even when the dropout area occupies 
less than the full track width. When
ever it is large enough so that the read 
threshold level for the track cannot be 
reached, total data loss is experienced. 

Read threshold levels are typically 
about 20 percent. Therefore, a drop
out that is 80 percent of track width 
or wider, causes a total loss of data 

Fig 1 Due to head-to-media 
contact in tape and diskette systems, 
the presence of a foreign object or 
structural disfiguration will cause 
dropouts. 

DROPOUT AREA DROPOUT-CAUSING MATERIAL 

80 PERCENT OF 
TRACK WIDTH 

100 PERCENT OF 
TRACK WIDTH 

I.CK 

_CTH 

I i-c----·i I 
r---rl TIME SPAN 

'-----OF DROPOUT 

Fig 2 Because read threshold levels are about 20 percent of track width, any 
dropout that blocks 80 percent of the track will cause a total data loss. 

One system, used with the 3M 
HCD-75 tape cartridge, however, 
ensures that no more than 1 in 2.75 
million data blocks will have an unre
coverable error. The system corrects 
errors caused by both permanent 
physical aberrations and those 
resulting from transient conditions. 

Usually caused by contamination, 
or in some instances, surface asperi
ties generated during manufacture 
(Fig 1), dropouts are involved in at 
least 99 percent of media data loss 
occurrences. A major cause in tape 
and diskette systems is the presence of 
a foreign object or structural disfigu
ration that destroys the necessary 
head to media contact. 

Forcing the media away from the 
head, the asperity creates a circular 
area that is too far from the head for 
adequate data recording . If the 

for a track length equal to the 80 per
cent or more diameter (Fig 2). Drop
outs even a minute amount larger 
than this threshold-crossing value 
cause a data loss. For example, in a 
10,000-bit/ in. system having a read
head track width of 0.009 in., a drop
out equal to the track width will cause 
a loss of more than 50 bits. However, 
data losses of 100 bits or more are 
typical. While a great deal has been 
written about Fire and Hamming 
codes, and others with similar algo
rithms, these codes usually have an 
error correcting limit of 11 adjacent 
bits. This makes them unsuitable for 
use in correcting flexible media 
dropouts . 

Total redundancy-recording all 
data twice-wastes storage space and 
recording time, but could nonetheless 

(continued on page 64) 



AUTOMATIC CARRIAGE AND 
SPINDLE LOCKS allow for quick 
set-up, prevent HDAdamage 
during shipment. 

NO SCHEDULED MAINTENANCE.Built-in-------+
reliability also includes high parts 
commonality and universal power 
supply (100-240V, 50/ 60 Hz) for easy 
installation W_9rfdwide. BOTH MEET FCC, UL, CSA, VDE STANDARDS 

FOR A STAND-ALONE UNIT. 

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

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

(5 2) CONTR.OL DATA 
Information Hot Line 1-800-621-1776 

in Illinois 1-800-572-6724 
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PC Circular Connector 

© 1983 Allied Corp 
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PC Fibre Optic Connector Plastic D-Subminiature Connector 



For you, 
anything. 
Enlarge. Expand. Extend. Reduce. 
Reverse. Remove. Replace. 
When it comes to meeting the rigid interconnec
tion requirements of business equipment, 
there's hardly anything we won't do. Because at 
Amphenol, we know that the best design is often 
a custom design. 

The data must get through. 
Every day your design parameters get tougher. 
Amphenol's Design Group has tackled and 
solved many of the problems you face in data 
communications interconnection. Our design 
selection includes an impressive variety of high 
performance connectors and interconnect 
systems. In fact, we've probably already developed 
a solution close to what you need. 

Mainframes to games. And beyond. 
The LANS connector is but one example of our 
solution capability. There are many more: 

To eliminate interface wiring from a PC board 
to a cabinet mounted connector; we added printed 
circuit contacts to a standard circular connector. 
The connector plugs directly into the PC board 
and has an attractive exterior finish. 

For CATV, we developed a modular eight
channel fibre optic connector that mounts directly 
on a PC board. It takes the place of eight separate 
optical connectors with less space and com
plexity-but no loss in performance. 

We developed a low-cost, all plastic D-submin
iature to meet the need for reliable connections in 
video games and home computers. The connector, 
with selectively-plated, pre-aligned and stiffened 
contacts, snaps easily into a PC board and with
stands rugged use. 

We designed a computer peripheral inter
connect harness using shielded planar four
conductor coax cable. Two additional stress 
members in the jacketing accommodate 360° 
rotational stress. 

We've developed several low-cost solutions to 
EMl/RFI control in business equipment. We added 
a full range of filter functions to our industry 
standard 57 Series ribbon connectors. We coated 
a plastic backshell with nickel and dimpled the plug 
shell of a D-subminiature for RS-232C/RS-449 
applications. Amphenol can help with Docket 
20780. 

An energy saving device. 
Early involvement with the Amphenol Design 
Group can save you a lot of engineering energy. 
Whether your needs call for a standard, modified 
or fully custom connector design, call Amphenol 
for the answer. Your solution may be as close as 
your phone. 

Call the Amphenol Design Line 

1-800-323-7299 

Amphenol Products 
An ~IED Company 

Amphenol Products world headquarters: Oak Brook, IL 60521 
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Direct 
Plug-in 
Full Duplex 
Fiber Optic Modem 
• DC to 100Kbaud 

Asynchronous 
• RS·232·C or MIL·STD-188-C 
• DTE and DCE Versions 
• Field Installable 
• Up to 1 Km Range 
• AC or DC Power Options 
• Tx Data, Rx Data, PWR ON 

LED Indicators 

One pair of OPTELECOM's 
Model 4110 modems permit 
100Kbaud full duplex com
munication between distribu· 
ted terminals, peripherals, or 
telephone modems, and CPUs 
or communication controllers 
over spans to 1 Km. They re· 
quire NO field termination kits, 
NO interconnecting EIA 
cables, and NO rack or desk 
top space. 

These modems use standard 
fiber optic cables which can be 
pre-installed in existing cable 
trays, ducts, or air plenums. 
Since these cables are immune 
to electro-magnetic inter
ference, they can penetrate 
screen rooms, pass through 
manufacturing areas, or run 
between locations of varying 
ground potential; ALL without 
line conditioning, shielding, or 
filtering. 

Save time, money, and your 
data processing system with 
the OPTELECOM Model 4110 
and associated cables . 

15940 Luanne Dr. Gaithersburg, MD 20877 
(301) 948-4232 
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Method cuts dropouts 
(continued from page 60) 

" IDEAL" 

DANGERS 

FRAMES NOT SEPARATED FAR ENOUGH 

SIX FRAMES = ONE BLOCK 

- DEFECT AREA 
~ 

FRAM ES TOO SHORT 

Fig 3 Too few or too many frames per data block can result in frames 
being destroyed. 

ensure correct data retrieval. A more 
efficient system uses less than total 
redundancy, but still provides a high 
degree of error correction. Two basic 
principles govern the design of this 
error correction system. One is the 
finding that 50 percent redundancy 
provides a 1000-fold improvement in 
error reduction over a system with no 
error correction; the other is packet 
size limitation-the increment 
checked against itself for errors. 

The 50 percent redundancy tech
nique compares (during writing) two 
physically separated data frames, bit 
by bit, and generates a parity frame 
which records that bit by bit compari
son. A parity system may generate a 
"1" if the compared bits are identi
cal, and a "0" if they are opposite. 
Generating this extra frame creates 50 
percent redundancy. If each incre
mental data block comprises too few 
frames, a dropout (typically 0.012 in.) 
could destroy not only one data 
frame, but the one to which it is to be 
compared (not physically distant 
enough). The same danger exists if 
the frame size is much smaller than 
the prevalent dropout size (Fig 3). 

At the other extreme, if the block 
comprises too many data frames, the 
electronic storage system will be 
impractically large and cumbersome, 
since each frame must be temporarily 
stored. Blocks within the HCD-75 

system are made up of six frames with 
256 bytes of data each: four for data 
storage and two for parity patterns . 

The maximum distance between com
pared frames is 1024 bytes. Thus, it is 
possible to destroy two contiguous 
frames without causing an uncorrect
able error. 

The system, therefore, is vulner
able only when two dropout-causing 
defects are so close together that two 
of the three frames involved in a spe
cific error correction comparison are 
destroyed. Unless this happens, the 
system is totally transparent to the 
user, in contrast to most current 
"streamer" designs. 3M, PO Box 
33600, St Paul, MN 55133. 
Circle 243 

It pays to communicate 
You can further your career 
by writing technical articles 
about the advanced work 
you 're doing. Also, we pay 
an honorarium for all 
manuscripts that we 
publish. For a free copy of 
our Author's Guide, circle 
503 on the Reader Inquiry 
Card. 





Up to 14 KXT11-C peripheral processors 
can communicate with a host CPU via a 
single 0-BUS backplane connection. T11 
microprocessor based, the quad-height 
board sfso operates as a standalone SBC. 

The KXTll-C: 
Now multiple 

peripheral 
processors on 

tile Q-Bus. 
Upto14 

KXT11-C periph
eral processor 

boards can reside in a 
single backplane to sig

nificantly increase your 
application throughput on Q-Bus. 

Each can be task dedicated so applications can be segmented for efficiency. 
Each off-loads the host CPU of real-time data buffering, preprocessing and 

high-speed communications responsibilities. 
The KXT11-C features 32Kb static RAM with user sockets for an additional 16Kb 

RAM or 32Kb ROM. You get three serial ports for synchronous/ asynchronous 
design flexibility. Plus 20 lines of parallel I/O, three programmable interval timers, 
onboard boot and diagnostics. 

The KXT11-C also features a two-channel DMA controller for high-speed data 
transfers between onboard devices and Q-Bus memory. 

:For concurrent real-time processing in a high-level language, the KXT11-C runs 
MicroPower/Pascal onboard. As a peripheral processor, it is supported under 
Rf-11, RSX-11M, RSX-11M-PWS and MicroPower/Pascal executing on the Q-Bus 
master CPU. 

The intelligent new KXT11-C: An easy way to give your application an instant 
performance boost by consolidating I/O processing. 
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Introducing the LSI-11/73: PDP-11/44 CPU class perfor
mance on a single board. The LSI-11/73 has been 

r<f ~ designed to give you four times the processing 
~ ~ power of the LSI-11/23. 

r.. b (S,"l" Its Jll microprocessor features integral floating point, 
'Aav \>' memory addressing up to 4 million bytes, sophisticated 

~...., &~~~ memory management, separate I & D space with kernel, 
W"" ~ ,/ ,_,4 supervisor and user modes. 

Jfd/ · F€aturing 8Kb of high-speed cache memory, the LSI-11/73 
v reduces execution times in many applications up to 60°/o. An 

onboard Q-Bus interface allows you to customize your configura
tion by selecting from hundreds of Q-Bus options available from Digital and 
third parties. 

The LSI-11/73 supports Digital's popular PDP-11 operating systems-Rf-11, 
RSX-llM, RSX-llM-PWS, RSTS/E and MicroPower/Pascal software-plus 
V7M-ll, Digital's UNIX* software for PDP-lls. This protects your investment 
in applications software as you migrate from existing Q-Bus processors. 

The LSI-11/73: Digital's new high performance processor on the Q-Bus. 

*UNIX is a trademark of BeU Laboratories, Inc. 
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MicroPower/Pascal-RSX and MicroPower/Pascal-VMS: 
Powerful software for real-time control. MicroPower/ 

Pascal is an advanced software toolkit that's a com
bination operating system and highly-structured 

programming language. It lets you optimize your 
• ~ Q-Bus configuration to implement real-time control, 
G~, #~ and features a globally optimizing compiler that gener-

·~ ates code as efficient as many assembly languages. 
~/, With MicroPower/Pascal, programmers can build a run-

time, ROMable application with an extended version of Pascal 
that supports concurrent real-time programming, process syn

chronization, and device register accessing. 
Working independently on a single PDP-11 or VAX/VMS system, each pro

grammer develops a portion of the target solution. These software modules 
are then compiled separately and linked to a customized kernel using special 
MicroPower utilities running under the host operating system. Debugging, in 
original Pascal terms, is also accomplished from the host system. 

Micro Power/Pascal: Now the Q-Bus will get your products to market even 
faster. 

LSl-11, PDP, VAX, RSTS, RSX, VMS, MicroPower/Pascal and Digital are trademarks of Digital Equipment Corporation . 



Digital extends its commibnent to the Q-Bus. To the world's leacling 16-bit 
micro family, Digital adds four new members. 

For greater processor performance, the LSI-11/73 board-level CPU. For high
speed I/O processing, the KXTll-C peripheral processor. For dedicated real-time 

applications, the Falcon-PWS single board computer. And 

I 
LI 
~ 
LI 

for faster real-time software development on both 16- and 
32-bit host systems, MicroPower/Pascal-RSX and -VMS. 

The three board-level products come backed by 
Digital's new ONE YEAR return-to-factory war

ranty-the first of its kind for CPU boards from 
any major components vendor. 

For the microcomputer OEM and end-user, 
this means more design flexibility, faster 

product upgrades with less development 
time, and brand new migration paths 

for applications based on the popular 
PDP-11 instruction set. 

Q-Bus is going places. Carrying 
the world's largest selection of 

16-bit application software. 
Powered by the world's 

best-selling 16-bit board
level products. 

Find out how far you 
can go. Get on Q-Bus 

today. 



11111- .....,,, al the Fe/con SBC-11121 
feell#ltl lncteased lunclionallly and a ,,_ 
module design. Falcon-PLUS is supported 
byRT-11 v.5, and comes with additional 
onbolln1 RAM and ROM support. The 
duaJ.he/ghtboard measures 5.2 " x 8.9." 

Now muffiple programme' 
single MicroPower/Pasca/ 
theirRSX-11M, RSX·11M-~ 
VMS system. 

Falcon-Plus: The industry's smallest 16-bit SBC is now 
supported by Rf-11. Featuring Digital's T11 microproc

essor and PDP-11 instruction set, the new Falcon
PWS is a compact, powerful tool for an even greater 

variety of ROM- and RAM-based dedicated comput
ing applications. And it's cost-effective with either. 
Falcon-PWS offers the real-time strengths of Micro

Power/Pascal for ROM-based solutions, coupled with the 
flexibility of the Rf-11 real-time, single-user operating system 

for RAM-intensive applications. 
The board features 16Kb of static RAM, expandable to either 

48Kb RAM or 32Kb ROM via four onboard user-configurable sockets. 
Easy to configure, it provides two asynchronous serial lines, 24 lines of 

parallel 1/0, real-time clock, and Q-Bus interface. And the price for new 
Falcon-PWS remains the same as the original Falcon SBC-11/21. 

Falcon-PWS: You get all the rich, base-level functionality of the original 
Falcon ... Plus. 



Digital is on the Q-Bus with you with service, support and documentation 
up and down the line. 

The LSI-11/73, KXTll-C and Falcon-PWS all cany a ONE YEAR return-to
factory warranty-plus optional extended warranty programs. 

For complete product specifications, return the coupon below. 
Or call 1-800-848-4400, ext. 139 - in HI, AK and Canada, call ( 617) 568-5707. 

r---------------------------, 
D Please send detailed 
product specifications: Name ____________ _ 
D LSI-11/73 
D KXTU-C 
D Falcon-PWS 
D MicroPower/ 

Pascal-RSX 
MicroPower/ 
Pascal-VMS 

D Extended Warranty 

Title ____________ _ 

Company __________ _ 

Address ____ ~-------

Programs City State Zip ___ _ 
D I'm in a hurry. Have --- ----
your representative call Ext today. Telephone_______ _ __ _ 

Digital Equipment Corporation, Leads Tracking, P.O. Box 2004, Cathedral Station, Boston, MA 02118 

L-------------------------~~~ 

f Digital Equipment Corporation 1983 

Printed in U.S .A. 



SYSTEM IESlll/ ~~~®ITllJ ~\J~~~~ 

MATCH DRAM 
ORGANIZATION TO 
MEMORY REQUIREMENTS 
Differing architectures of 64-Kbit dynamic RAMS permit 
designers to optimize the design of memory systems. 

by David W. Gulley 

The arrival of 64-Kbit dynamic RAMs in a variety of 
chip architectures has put computer system memory 
design in a new light. For the first time, memory 
designers will be able to choose chip architectures 
best suited to important memory system parameters. 
Such parameters include chip count, board space, 
power consumption, error detection and correction 
capability, and others. Designers will find that small
capacity memories-64 Kbytes or less-call for 
DRAM architectural features that prove unsuitable in 
memory boards of 0.5 Mbytes or greater. 

The current crop of 64-K DRAM chips is organized 
in four different architectures: 64-K x 1, 16-K x 4, 
8-K x 8, and multiport. Of these, the 64-K x 1 (eg, 
TMS4164) stands out as the most popular since it fits 
the same 16-pin socket as the widely used industry 
standard 16-K x 1 DRAM. 

Less well known is the 16-K x 4 architecture (eg, 
TMS4416), but this DRAM's potential is rising as 
designers begin to appreciate the benefits of a 4-bit 

David W. Gulley is application engineering manager 
at Texas Instruments, Inc, 9901 S Wilcrest Dr, 
Houston, TX 77099, where he is responsible for MOS 

memory applications. He holds a BSEE from the 
Georgia Institute of Technology. 
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output in high-performance memory applications. A 
I-byte output makes the 8-K x 8 architecturally at
tractive for small-capacity memory/microprocessor 
designs, but an assortment of packaging, power and 
control constraints could relegate this device to a 
secondary role in the 64-K DRAM hierarchy. 

The multiport memory (eg, TMS4161) is configured 
as a 64-K x 1 array with an added 256-Kbit serial port 
to allow random access and serial access functions 
simultaneously. This device is attractive in high 
resolution graphics systems, communication 
systems, and any other systems where processors ac
cess to the memory is needed while transferring data 
to another device. 

Trade-offs in DRAM architectures 
Those DRAMS organized as 64-K x 1 permit the 

densest packaging of any 64-K architecture. While 
16-K x 4 devices store the same number of bits/ 
package as 64-K x ls, they are housed in 18-pin dual 
inline packages (DIPS) to accommodate the 4-bit out
put. Thus, a 64-Kbyte memory built with 16-K x 4s sits 
on a board area of 4.0 in2, slightly larger than the 64-K 
x 1 's 3.6 in2. Because of their 28-pin packaging, 
DRAMS organized as 8-K x 8 offer the least effective 
density. At 8.3 in2, a 64-Kbyte system built with 8-K x 
8s is more than twice as large as the same system using 
16 x 4s. Fig 1 illustrates the three package outlines, 
while the Table compares the parameters of most 
interest to designers. 
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Power consumption and reliability considerations 
go hand-in-hand in memory system design. The 
single 5-V supply operation and low chip count of 
64-K DRAM architectures gives the devices an ob
vious reliability advantage over 16-K architectures. 
Moreover, less overhead in the form of control cir
cuitry is needed to handle 64-K devices. For example, 
a 128-Kbyte system implemented with 16-Kbit chips 
needs about 10 res for refresh, address multiplexing, 
and driving address signals. With 64-K x 1 or 16-K x 4 
devices, the same functions can be performed with 
about six chips. For an 8-K x 8 system, interfacing 
takes just two chips, but this benefit must be weighed 
against the larger board-area requirements of an 8-K 
x 8 architecture. 

Within the 64-K hierarchy, an n x 1 organized 
device is more reliable than either an n x 4 or an n x 8. 
This occurs because a DRAM's output driver stage is 
the largest dissipating element on the chip. Ann x 1 
device contains one such driver, while an n x 4 chip 
has four drivers, and an n x 8 chip, eight drivers. In 
addition, an n x 8 device pays extra power/reliability 
penalties in the form of onboard address buffers 
which support the nonmultiplexed address opera
tion. Further power /reliability degradation results 
from the inclusion of on board refresh circuitry. 
Comparing 64-Kbyte memory systems implemented 
with the four different architectural types, the 
numbers come out as follows: 16-K x 1, 3.8 W; 64-K 
x 1, 1.4 W; 16-K x 4, 0.5 W; 8-K x 8, 0.8 W. 

The 16-K x 4 design is the least power hungry, due 
to the chip's 4-bit wide output. If the memory system 
uses byte-size words, just two 16-K x 4 devices need 
be active at a time to produce a word; the remaining 
six devices can sit in the low power standby mode. 

8-K x 8 

vcc 
w 

Fi~ 1 The 64-Kbit DRAMS come in 
AS three different versions with 1-, 4-, 

28-PIN A9 and 8-bit outputs. Their suitability 
All 
G for memory applications must take 

6CIO AIO into account factors such as storage 
Iii a capacity, power consumption, DIP OQ7 

OQG packaging density, and speed . 
OQ5 
OQ4 
OQJ 

With 64-K x 1 DRAMS, all chips must be in the high 
power active mode to produce a word. 

Based on this analysis, it would seem that the 
8-K x 8 architecture should have the lowest power 
dissipation since just one chip need be active to pro
duce a word. However, an 8-K x 8 does not have a 
true standby mode. That is, during standby, the chip 
performs refresh operations that consume more cur
rent (20 mA) than that used by either 64-K x 1 or 
16-K x 4 DRAMS in standby (about 5 mA in each 
case). Refresh operations play an important role in 
the design of memory systems intended for high 
speed performance. 

Error detection 
One of the new design philosophies associated 

with 64-K DRAMS is the substitution of parity error 
checking for the more complex error detection and 
correction (EDAC) systems. The reason is that soft er
rors (such as those generated by alpha-particles) are 
not as prevalent in 64-K DRAMS as those based upon 
16-K devices. Thus, parity can be used to detect the 
failure within a chip. In addition, the simplicity of 
parity checking schemes makes for less expensive 
boards than those equipped with EDAC. 

To a great extent, the type of error checking 
technique used dictates the memory device architec
ture. In general, an n x 1 organized DRAM offers 
designers the greatest flexibility since it is adaptable 
to any number of error checking bits. By contrast, 
4-bit devices become difficult to use in error checking 
schemes that employ bit lengths other than an in
tegral multiple of 4 bits. 

Typically, EDAC systems are found only in mem
ories that employ a 16-bit or greater word length-ie, 

Parameter Comparison 

Area at typical packing density (in.2 ) 

Relative area 
Power active (500-ns cycle) 

Standby 
Cycle time (ns) 

Access time (ns) 
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64-K x 1 

0.40 

138 mW 

27 .5 mW 
220-260-330 

120-150-200 

16-K x 4 
0.44 

1.1 

150 mW 

27 .5 mW 

260-330 
150-200 

8-K x 8 
1.82 

4 .5 

385 mW 

82 .5 mW 
425-500 
250-300 
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large memories having capacities at least in hundreds 
of kilobytes. In a 16-bit system configured with x 1 
devices-either 64-K x 1 or 16-K x 1-the standard 
Hamming-code EDAC circuitry requires 6 error 
checking bits . These bits are added to the basic 16-bit 
word to give a total of 22 bits. Since 22 is not an inte
gral multiple of 4, 4-bit wide DRAMS can be used only 
if bits are left unused, or if a combination of 4-bit 
and 1-bit wide devices are used together. 

Unfortunately, the Hamming code cannot provide 
error detection or correction in a wide word system if 
an entire chip fails, since multiple bits are in error. 
For wide word DRAMS, an EDAC scheme that detects 

The various 64-K architectures have 
brought about a new concept in 
memory technology called granularity. 

the failure of an entire chip works better . This 
scheme, called a modified fire code, provides EDAC 
in 4-bit bursts . However, it requires 8 check bits to a 
32-bit word, using x 4 devices , and involves more 
overhead circuitry for implementation. The situation 
for 8-K x 8 devices is even worse-EDAC requires an 
additional 12 check bits, resulting in complex, costly 
implementation. 

The most practical approach to error detection 
(not correction) with 64-K DRAM architectures is 

RAO-RA7 
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parity. Since just one extra bit is needed, it is simple 
to implement. Any 1-bit wide DRAM operates easily 
with a parity scheme; 4-bit devices can also use it 
when they are intermixed with an x 1. In fact, the 
16-K x 4 package configuration with 18 pins permits 
the addition of a single 64-Kbyte x 1 DRAM to systems 
for parity implementation. 

Surveying granularity 
The various 64-K architectures have brought 

about a new concept in memory technology called 
granularity. The term refers to the smallest incre
ment of memory that must be added to a system to 
increase its storage capacity. The degree of granular
ity depends entirely on DRAM architecture. 

For example, assume that a 64-Kbyte memory 
system is built with 64-K x 1 DRAMS and uses an 8-bit 
data word. Such a system needs eight DRAMS for its 
storage requirements. Now assume that the original 
storage capacity must be increased to meet a new ap
plication. Because of the x 1 architecture, the system 
requires eight additional DRAMS (64 Kbytes) that 
increase its storage capacity to 128 Kbytes, thereby 
doubling its capacity. In many cases, small memories 
of this type need only 16- or 32-Kbyte expansion 
increments, but because of the x 1 architecture, a 
designer must add the entire 64 Kbytes. This is an 
example of coarse granularity, and gives designers 
little flexibility. 

llULTINXEI 

...._ __ ... 

MAO-MA7 

Fig 2 For moderate speed systems, 
the TMS4500A single-chip DRAM 
controller simplifies the design of 
DRAM systems by reducing the 

illl! designer's interface burdens. 
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ZENITH DELIVERS, 

ON TIME AND TO YOUR SPECIFICATIONS. 

FEATURES 

Picture Tube/ 
Display Area 

Synchronization 

Input Power 
Requirement 

ZENITH CRT DISPLAY FULL LINE SPECIFICATIONS 
5" CRT DISPlAY 7" CRT DISPlAY 9" CRT DISPlAY I 2" CRT DISPlAY 14" CRT DISPlAY 

70° Deflection 85° Deflection 90° Defiection 90° Deflection 90° Deflection 
4 x 5 Aspect Ratio 4 x 5 Aspect Ratio 3 x 4 Aspect Ratio 3 x 4 or 4 x 5 Aspect Ratio 4 x 5 Aspect Ratio 

or 
I 10° Deflection 
3 x 4 Aspect Ratio 

Horizontal: 15-24 kHz/Vertical 47-63 Hz Horizontal: 15-32 kHz/Vertical : 47-63 Hz 

12VDC 12VDC or 15 VDC 

OPTIONS AVAILABLE ON ALL MODELS 
Package Design: Kit, Frame or Custom Design Plastic Cabinets 

Landscape or Portrait Modes 
All EIA Phosphors and Custom Blends 

Face Treatments: Chemical Etch. Light Mechanical Etch. Polished. PPG, Double Contrast 
CHROMAGOLD™ I and CHROMAGOLD™ II Ergonomic Amber Enhanced Tubes 

110/220 V Switching Power Supplies (Powers both display and system logic program) 
Wide Band Video (To 30 mHz) 

Dynamic Focus (Available on 9'.' 12'.' 14'.' and 15" Models) 

For details call or write Zenith Radio Corporation/CRT & Components Operations 
1000 Miiwaukee Ave., Glenview, Illinois 60025. Telephone: f 312) 391-7733; Telex 25-4396. 

311rN 
~ ® 

The quality goes in before the name goes onT 

CIRCLE 40 

15" CRT DISPlAY 

110° Deflernon 
3 x 4 Aspect Ratio 

24VDC 



010-01 15 

ENABLE EXTERNAL PARITY 
----------j 

OATO/-OAT 151 

000-0015 

AOR-/-AORJ 7 I 

1/0 SEL 

IORC/ ------------------~ 
IOWC/ -------------------~ 
PFIN / CLEAR ERROR 

Fig 3 A 512-Kbyte memory system designed to interface with the Intel Multibus, this single-board TM40020 uses 
high speed DRAMS and custom-designed circuitry for the control function. The control circuits must be 
implemented with TTL and advanced-Schottky ss1 and MSI devices to achieve the desired speed. 

Assume that the same size memory, built with 
16-K x 4 DRAMS, must also be expanded. With 4-bit 
wide DRAMS, just two chips need be added to the 
memory since they provide a complete word (8 bits). 
The two devices contain 16 Kbytes of storage; thus, 
the architecture granularity is four times finer than 
the 64-K x l's 64 Kbytes. Using 16-K x 4s, designers 
can increment a small capacity memory with signi
ficantly more flexibility than with 64-K x ls. 

From these two examples, it is obvious that 8-K x 8 
architecture offers the finest granularity. Just a 
single chip can be added to the example system to in
crease its capacity by 8 Kbytes. Considering only 
memory expansion capabilities, x 4 and x 8 devices 
are most applicable to small capacity systems. Large 
capacity systems are usually equipped with x ls since 
granularity is not as important, and also because they 
are simpler to use in parity error checking schemes. 

Control and speed 
The type of control system selected for a dynamic 

memory depends heavily on the required operating 
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speed. For medium speed systems, a single-chip con
troller such as n's TMS4500A (Fig 2) makes designing 
simpler because the chip solves many of the common 
DRAM interfacing problems. For example, this chip 
takes care of address multiplexing, cycle timing, and 
refreshing for any type of multiplexed-address. 
DRAM. It operates directly from the system clock and 
needs no external crystals, RC timing circuits, or 
delay lines. Refresh-access arbitration is handled 
synchronously with the system clock to eliminate the 
arbitration delays and metastability problems often 
associated with asynchronous operation. 

To design a memory system for high speed opera
tion, it becomes necessary to design custom control 
logic using TTL devices or a mixture of TTL and ad
vanced Schottky chips. One such design, shown in 
Fig 3, is Tl's TM40020 memory board, intended for 
add-in memory applications on the Intel Multibus. 
Designed to provide 12 Kbytes of storage, the board 
contains Tl's TMS4164-15 64-K x 1 DRAMS. This timing 
chain not only operates with 150-ns DRAMs, it ac
cepts faster chips to meet the needs of higher speed 
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computer applications. Moreover, the TM40020 can 
be upgraded to employ the coming generation of 
256-Kbit DRAMS. 

An important system-level consideration in large 
storage applications is the suitability of the memory 
management system. These are usually required in 

For high resolution graphics, sixteen 
64-K type devices would be required to 
store one picture plane. 

multi-user environments in which the processor exe
cutes one user's task for a specific time period and 
then switches to the task of another user or process. 
Rather than completely reloading programs from the 
backup storage (disk) on each task-switch, the 
management system uses a paging scheme to bring 
the necessary data into main memory (DRAM) for the 
second task. 

From the designer's standpoint, memory manage
ment systems degrade access time because the man
agement system is, in effect, a fast RAM connected 
between the processor address and memory address 
lines. Simply inserting a device exacts a speed penal
ty of 20 to 80 ns. One way to compensate for this 
delay is to design the memory so that memory blocks 
correspond to the DRAM physical storage capacity. 

HP 9845 B/C DESKTOP 
COMPUTER USERS 

NEW MASS STORAGE ROM 

High performance/low cost disc drives enhance system 
performance of your HP 9845 B/C desktop computer. 

New MS ROM supports the following HP disc drives: 

• 9121 3.5" microfloppy 270 kb 

• 82901 5.25" mini floppy 270 kb 

• 9895 8" floppy .. . ..... I mb 

• 9133A 5" Winchester 5 mb 

• 9133B ........ 5" Winchester 10 mb 

• 9134A / 35A ... . ... 5" Winchester ... .. 5 mb 

PRICE: $600 USA Domestic 

For information on the MASS STORAGE ROM and 
other related products, contact: 

STRUCTURED SOFI'WARE SYSTEMS, INC. 
BOX 1072 - IRICK ROAD , MT. HOLLY, N.J . 08060 

609-267-1616 
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For example, memory can be partitioned in 4-, 8-, or 
16-K boundaries to permit small groups of DRAMS to 
receive data coming in from the disk. 

Memory systems need not be slowed down by the 
memory management system. On the contrary, a 
memory can be accelerated by using a cache, a small 
fast buff er located between the processor and main 
memory. As long as the processor executes out of the 
cache, accesses take place at full speed. But when a 
cache is used, it is usually small-about 8 to 16 
Kbytes-to prevent adding extra power consump
tion and cost to the system. More importantly, a 
cache must be supported by an effective algorithm 
for swapping data between itself and the main 
memory. 

Speedy systems 
For systems that require high storage capacity, x 1 

architecture is pref erred for its packaging density 
and ability to operate simply with parity error detec
tion schemes. But if high performance is the cri
terion, 4-bit wide devices are more suitable because 
of their inherent speed advantage in system opera
tion. A typical example would be a system for servic
ing a video display terminal with dot-addressable 
graphics. If the display has medium resolution 
graphics (640 x 512 pixels), all the bits required to 
display data can be stored in five 16-K x 4 DRAMS. 

Video systems need DRAM devices with sufficient 
speed to produce a cycle time which can update the 
display within the required time. In most cases, 64-K 
x 1 DRAMS cannot be cycled fast enough to obtain the 
desired bit rate. The 4-bit output of 16-K x 4 devices 
not only provides the necessary bit rate, but the 
memory can also perform other system functions. 

For high resolution graphics (1024 x 1024 pixels), 
sixteen 64-K type devices would be required to store 
one picture plane. Multiport memory use would 
allow data updated on the screen to be shifted out of 
the serial port while a processor draws a new image to 
the random access port. None of the other 64-K 
DRAM architectures allow such a sharing of the 
memory array with the bandwidth of the multiport 
memory. Each of the four architectures has specific 
advantages and disadvantages for a given system, 
but the choice of which features to use is now at the 
system designer's discretion. 

Please rate the value of this article to you by 
circling the appropriate number in the "Editorial 
Score Box" on the Inquiry Card. 

High 701 Average 702 Low 703 
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Understandable. Exploit the power of more than 
250 functions the very first time you switch on 
the PM 3551. All functions are clearly labeled 
above the softkeys, so it's easy to set up in 
seconds-even without the manual! 
Expandable. Start with a 35-channel model to 
handle 8· and 16-bit multiplexed processors. Then 
expand to 59 channels to handle minis and 16-bit 
non-multiplexed processors. Other performance 
options include a 300MHz timing card, interfaces 
(RS232 and IEEE 488) plus disassemblers. 

DISASSEMBLERS 
lNTEl MOTORGL,' 30 

8048 • 8051 6800 0:)\,; 
. 8080 8085 · 6809 Y, 

. 8088 . 8086 68000 ';' 

Processor support. Take advantage of 
manufacture oriented disassembly pack
ages that give you full family support for 
the same price as competitors' single pro
cessor package. 
The PM 3551 is configured to match not 
only your current but also your future re
quirements. 
Call today. For nationwide sales and 
service information call 800-631-7172, 
except in Hawaii, Alaska and New Jersey. 
In New Jersey call collect (201) 529-3800, 
or contact Philips Test & Measuring 
Instruments, Inc., 85 McKee Drive, 
Mahwah, NJ 07430. In Canada, 2375 
Steeles Ave., W., Unit 126, Toronto, Ont., 
Can. M3J3A8. (416) 665-8470. 
CIRCLE 43 

Triggering that thinks. Easily specify complex 
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followed, or separated, by a specific sequence of 
events. Stretch pre-trigger memory depth virtually 
to infinity. 
Megaword timing. Using our transistional timing, 
capture and display two 20ns pulses occuring up 
to 5 seconds apart, with 20ns resolution. This 
means no more trading off resolution against 
memory. And it opens up new applications such 
as disc drives. 



Technological Leadership 

FACTNQ3: 
80%ofthe 
microcomputers 
running UNIX™ 
aild UNIX-derived 
operating systems 
use M68000 Family 

• Imcroprocessors. 

THIRD IN A SEHIES: I IELPING DECISION-MAKERS WIT! I TI IE CHITICAL SELECTION OF M ICROPROCESSORS. 



And Motorola is the first microprocessor house 
to deliver System V. 
Decision-makers have made the M68000 Family first choice 
for microcomputers running UNIX-like operating systems. 
The 32-bit architecture with large linear address space and 
regular. orthogonal instruction set make M68000 MPUs 
ideal for UNIX. 

Research reveals that 80% of current microcomputers 
running UNIX or UNIX-derived operating systems use a 
'68000 MPU. A study by the independent Los Altos, 
California research organization, Yates Ventures. confirmed 
that the M68000 is the present microprocessor of choice in 
the UNIX field. 

As the de facto standard for UNIX users. M68000 micro
processors become a principal asset in helping you stay 
abreast or ahead of the growing number of your competitors 
who are opting for this user-friend ly operating system. 

When the Bell System decided to enter the microcomputer 
software marketplace with UNIX. it was logical that Motorola 
would be selected among the first to begin joint development 
with Western Electric of a product derived from System V. 

System V/68!"'derived from UNIX System V. M68000 
version, is the first System V operating system delivered by 
any merchant-market microprocessor house. bringing it 
under a common roof with the leading MPU for its use. 

As the standard UNIX-derived OS for the complete 8/16/32-
bit range of the M68000 Family. System V/68 further 
enhances the upward -compatibility of the family MPUs. 

All that's required for transporting software from one family 
MPU to another. no matter how powerful. is a new compiler. 
Designed for high-level languages. 

Ifs true. too. that years ago the M68000 family was designed 
to reduce your software development time. optimize code 
and hold your software costs in check by special attention to 
high -level language programming. 

It follows that System V/68 will be available with an exten
sive set of programming languages. including C. FORTRAN. 
BASIC and Pascal. to carry these advantages forward. 

User-friendly System V/ 68 has a compact kernel to service 
all programs. a powerful command shell for interactive 
system control and a wide range of utility programs for tasks 
such as program development. text processing. networking 
support. electronic mail and many others. And. Motorola 
provides comprehensive support for both source-and object
code versions of System V/68. 

The kind of standardization System V/ 68 makes possible 
also ensures that a broad complement of support and appli
cations software will be generated by independent vendors 
and systems integrators. 
A strong M68000 software base. 

The combination of this UNIX operating system and the 
M68000 Family is. in itself. a significant force in the micro
processor selection process. However. don't overlook the 
strong software base provided by the substantial array of 
Motorola M68000 software products already in place. 

VERSAdos™ is the well -established multitasking real
time operating system designed specifically for the M68000 
and '68000-based systems. Motorola's extensive software 
also includes debuggers. text editors. linkage editors. assem
blers and more. in addition to the high-level languages and 
operating systems. And. ifs all designed to provide the 
support your designers need to maintain consistent success. 
Added options from independent software. 

When we last counted, we knew of more than 100 pro
ducers supplying independently-written M68000 software 
including everything from operating systems to languages 
and applications. The number continues to swell, and there 
are still others we don't yet know of. 

This rush to provide software is an additional factor 
that tells you a choice of the M68000 Family will be fully 
supported by a host of software options. It also helps explain 
the remarkable rate at which both your fast -track and 
major established contemporaries have been selecting the 
M68000 Family. 

As an astute decision -maker, can you afford any other 
choice? Select the 8/16/ 32-bit microprocessor family 
that offers software and compatibility for future genera
tion products. 

Get the inside story. Ask your 
design engineering management. 

M68000: The only upward com pat iblc 8 . 16/ 32-bit 
microprocessor family. 

MOTOROLA INC. 
Semiconductor Products Sector , P.O. Box 20912, Phoenix, AZ 85036 

• P.O. Box 8, 1211 Geneve 20, Switzerland 
• P.O. Box 80300, Cheung Sha Wan Post Office, Hong Kong 

UNIX is a trademark of Belt Laboratones 
System V 661s a trademark ot Motorola Inc 



Our UNIX Super 
UPI Cover 



·crosystem Helps 
orld. 

We're Dual Systems. 
And our 83/2016-bit super microsystem is a real success story for United 

Press International. 
By appointing our 83/20 as the computer base to their Newspaper Computing 

System, the people at UPI now enjoy networking journalism on an even larger 
scale. They transmit stories. They transmit graphics. They transmit photos. And 
they do it instantly. 

Because they know late-breaking news can't be late. 
However, UPI isn't alone in its decision to use Dual Systems. On the contrary. 

Boeing, Sony, Ford, and General Electric are also some of the names you11 find 
on our blue-chip client roster. 

Perhaps the reasons for such a stellar following are the 83/20's minicomputer 
capability and microcomputer price. And it's backed with a one-year warranty. 

And that it's powered by the outstanding Motorola MC68000 which delivers 
approximately one million instructions per second running at lOMHz. 

And that our 83/20 includes full UNIX* System III with Berkeley enhance
ments like C-shell and Visual Editor. 

And that it provides Source Code Control and language options, including 
BASIC, COBOL, PASCAL, FORTRAN 77, and ASSEMBLER. 

Then again, our 83/20's success may be due to the strict conformance of the 
IEEE696/S100 bus architecture. 

Of course, some customers have told us they particularly like the 83/ 20 for its 
incredible application versatility. Like graphics. And automatic typesetting. And 
robotics. And digital plotters. In fact, name an application and the chances are 
very good you11 find our 83/20 can handle it. 

Our track record is also rather impressive - we've been delivering 68000-based 
systems with full UNIX capability longer than anyone else - that adds up to a 
68000, multi-user, UNIX-based super microsystem with proven reliability. 

Whatever the reason for our 83/20's 
remarkable market acceptance, you11 
like it because it does all of the above at 
a price you can easily live with: quantity 
ten at $11,662 per system. 

So, while it helps UPI, Sony, Ford 
General Electric, the good news is 
· help you. 

her information, please write 
ne our Marketing Department 
-3854. 
eyou the complete scoop. 

"UNIX is a trademark of Bell Laboratories. 
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Apollo. 
reco es 
the act that 
there are two 
sides to ev~ry 
professional. 

Then there's the part 
that goes to meetings, 
makes presentations, 
does budget, prepares 
documents. 



• 

The power of a 
high-end 32-bit 

According to recent reports, people who work with computers 
spend some 30% of their day working in their chosen profession. And 70% 
of their day just getting things done. 

So we're announcing some ways for making better use of both 
sides of their day. 

For starters, we've set some new standards in high performance 
workstations. By introducing a new set of Apollo computational nodes so 

fast you don't have to wait for them to figure 
out anything. Even when you're working on 
Solids Modeling, Image Analysis, Finite 
Element Analysis, and VLSI Design. 

supermini at your 
desk for a fraction 
of the price. 

The Apollo DN 660 and DN 460. 
Inside you'll find up to 4 MB of 

main memory. With full 32-bit architecture and 
an integrated hardware floating point unit. And 
enough power to handle up to 24 concurrent 
processes, each with up to 256 MB of virtual 
address space. Plus high resolution bit map 
graphics that among other things, can do area 

fills at up to 320 million bits per second. 
In other words, they've got all the 

power of a hi@ performance SUJ?ermini like the 
VAX* 11/780.Except that they sit at a desk. And 
go for a fourth of the price. 

But even more important, each 
DN 660 and 460 workstation node you add to the 
Apollo DOMAIN network adds power instead of 
taking it away. Because each is a 32-bit workstation 
with network wide virtual memory that lets all 
Apollo nodes share data, software, programs, and 
peripherals transparently across the network. 

But we've also introduced software 
that helps professionals work with the other side 
of their work: DOMAIN Professional Support 
Services. With Document, Mail, Cale, Calendar 
and File. All based on the more complex needs of 
the professional. And fully integrated with your 
application programs. So you can do all your work 
on the same system. 

The DN 660 and 
DN 460 cando 
state-of-the-art 
Finite Element 
Analysis at state
of-the-art speed. 

They work on 
documents the way 
professionals work. 

They do Electronic 
Mail, Filing 
and Calendar 
Management. 

All of which should come as a very welcome development 
to every professional. Because we at Apollo are not simply making 
computers. We're making workstations that work for professionals. 

For more information call or write Marketing Services 
Director, Dept. Al, Apollo Computer, 15 Elizabeth Drive, Chelmsford, 
Massachusetts 01824 (617) 256-6600, ext. 6608. 

apollo 
'VAX is a trademark of Digital Equipment Corporation . 
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MTOS is a group of FAST, USER-FRIENDLY and extremely 
VERSATILE multi-tasking executives. When a system 
requires REAL-TIME response, there is a real need for 
MTOS. 
MTOS SYSTEMS ARE EMPLOYED IN A DIVERSE RANGE 
OF APPLICATIONS ... from industrial process control to 
medical instrumentation; from petroleum exploration to gas 
pumps; from telecommunications to intelligent terminals to 
guidance systems and beyond .. . applications limited only by 
imagination. 
MTOS software, with all its power and features requires as 
little as 6K Bytes in certain configurations and applications. 
MTOS is available for a wide variety of micros and supports 
multiple processors without requiring changes at the 
application level. Widely applicable and highly configurable, 
MTOS is now available in silicon form as well. 

The future is closely aligned with the emergence of advancing 
micro technology. An integral part of that future is MTOS . . . 
the multi-tasking O/S so beautifully simple, it's simply 
beautiful. 

• MTOS-86 
for the 8086 

• MTOS-86MP 
for the 8086 

• MTOS-80 
for the 8080/85 

• MTOS-80MP 
for the 8080/85 

• MTOS-68K 
for the 68000 

• MTOS-68KF 

• MTOS-68 
for the 6800 

• MTOS-69 
for the 6809 

firmware for the 68000 

The MTOS family of MULTI-TASKING OPERATING SYSTEMS, 
with the exception of MTOS 68-KF, are delivered in source form and 
sold under a liberal licensing policy which entitles the licensee to 
imbed the object program in products without further charges. 
MTOS-68KF is sold in object form under separate license. 

I• p1• Prolndustrial . I 100Jerich0Quadrangle,Jericho, New York 11753 

gramm1ng nc. (516) 938-6600 •Telex : 429808 (ITT) 

the standard- setter in real-time operating systems 

FRANCE: CELDIS SA, 53 Rue Charles Frerot, 94250 Gentilly, Phone (1) 546 .13.13 
METROLOGIE, La Tourd'Asnieres, 4 av. Laurent Cely, 92606 Asnieres Cedex, Phone (1) 791.44.44 

WEST GERMANY: SCS Scientific Control Systems GmbH, Postfach 62 04 80, Oehleckerring 40, 2000 Hamburg 62, Phone: 040 531030, Tix 841 ·2174113 
INDIA: SARAS ELECTRONICS, 21 , Perambur Barracks Road , Madras 600012, Phone: 32497 
ISRAEL: R. N. ELECTRONICS AGENCIES LTD, 15 Kineret Street Bney·Brak , P.O . Box 10205, Tel-Aviv 61 101 . Phone: (03) 79 69 27, Tix 922-342107 
JAPAN: (MTOS-86, BO, 80MP) TOKYO ELECTRON LIMITED, Shinjuku Nomura Bldg ., 1·26·2 Nishi·Shinjuku, Shinijuku·Ku, Tokyo 160, Phone :(03) 344-5893 

(MTOS·6BK, 68KF, 68 , 69) C. ITOH DATA SYSTEMS LIMITED, C. ITOH Bldg ., 2·5·1 Kita·Aoyama, Minato-Ku, Tokyo 107, Phone: (03) 497·8096 
SCANDINAVIA: FRONTEC MICRODATORCENTRUM AB, Box 204, Malmvagen 28, Sollentuna, Sweden, Phone : 08·359360, Tix 854·15130 
SWITZERLAND: XMIT AG, Bellikonerstrasse 218, CH-8967 Widen , Phone: 057-54656, Tix 845·59955 
UK: ITECH, Bessemer Road, Stevenage, Herts SG1 2DX, Phone: (0438)316561 , Tix 851-825824 
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GRAPHICS SOFTWARE 
STANDARDS PROMOTE 
DEVICE INDEPENDENCE 
Proposed standards permit software development 
independent of specific graphics hardware, as in this example 
of printer control. 

by Paul Caron, 
John Gray, and 
Harold Schofield 

Device independent software standards have been 
proposed for graphics systems. This software, how
ever, requires device managers to map application 
program requirements into display drivers. As a 
demonstration, a device manager was written for a 
scanline device in a thermal printer. It permits full 
vector graphics in 2 Kbytes of user-resident memory 
and allows users to tailor their data memory require
ments. More importantly, it shows the feasibility of 
device independent graphics software for smaller 
systems. 

This software is consistent with the Core graphics 
system proposed by the Graphics Standards Commit
tee of the Association for Computing Machinery 
(ACM) Special Interest Group on Computer 
Graphics (SIGGRAPH). The device manager soft
ware, implemented on a microprocessor, controls 

Paul Caron is a professor of electrical and computer 
engineering at Southeastern Massachusetts University 
(SMU), Old Westport Rd, North Dartmouth, MA 
02747. He holds a BSEEfrom SMU, and an MS and a 
PhD in engineering from Brown University. 

John Gray is a professor of electrical and computer 
engineering and computer und information sciences at 
SMU. Mr Gray holds a BSEE from the University of 
Nebraska, an MSEEfrom New York University, and a 
PhD from Ohio State University. 

Harold Schofield is design engineering manager at 
Gu/ton Industries, Inc, Gu/ton Industrial Pk, East 
Greenwich, RI 02818. Mr Schofield holds a BSEE 
f rom SMU. 

the scanline device. (Scanline devices generate 
raster images, one scanline at a time, maintaining 
no frame buffer). This device manager functions 
between a virtual device interface (VDI) and the 
physical device interface (PDI). It interprets virtual 
instructions (opcodes and operands) passed to the 
VDI and passes specific device driver commands to 
the PDI. 

In addition, it creates and maintains a record of 
the current picture to be displayed, which is called 
a virtual device metafile (VDM). This record con
tains the state of the picture that is updated by the 
manager at each scanline advance. Thus, a scanline 
device manager takes advantage of the print and 
advance time to calculate the next state of the pic
ture. This data-driven feature requires far less 
memory than maintaining a frame buff er. 

The scanline device manager was developed for a 
family of intelligent thermal printers, the Gulton 
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Industries' Microplot series, to demonstrate 
feasibility and to investigate cost trade-offs. The 
microprocessor chosen for the implementation was 
an Intel 8080/8085 because of its wide availability in 
the application area of interest. The graphics soft
ware is available from Gulton in the form of a 
complete library of user-resident subroutines con
tained on a floppy disk. It is compatible with 
several standard formats and operating systems. 

Multiprocessor software distribution 
Present microprocessor technology dictates 

systems that distribute the graphics software tasks 
among different CPUs to improve the system 
performance/cost ratio (Fig 1). The host CPU deals 
with application programs using device indepen
dent routines. These routines use a set of virtual 
instructions to provide virtual opcodes and oper
ands to the scanline device manager. In turn, the 
scanline device manager views the host as a virtual 
stack machine from which to fetch parameters and 
data upon receipt of the virtual opcodes. The scan
line device manager interprets the virtual com
mands in terms of a scanline primitives set that can 
be subdivided into three categories (Fig 2). 

HOST 

VDI 

VOi , USER 
PRIMITIVES 

HOST 
(CPU) 

VIRTUAL 
DEVICE 

INTERFACE 
(VDI) 

I 
I 
I 
~ 

I 

I 

SCANLINE 
DEVICE 

MANAGER 
(8080) 

PHYSICAL 
DEVICE 

INTERFACE 
(PDI) 

I PARALLEL OR 
i / SERIAL INTERFACE 

-$ SCANLINE 
DEVICE 

I (6800) 

SCANLINE DEVICE 
MANAGER 

THERMAL PRINTER 
(GULTON MICROPLOD 

Fig 1 Graphics software tasks are distributed across three 
processors for improved system performance. 

The first category, called VDI, includes user 
primitives that act at the VDI to interpret the user's 
virtual instructions and load the VDM. The second 
category, referred to as internal or data-driven 
primitives, consists of routines that perform the 
line-by-line housekeeping necessary to manage any 
scanline device. These routines are therefore gen
eral in nature. The third category, called PDI, fea
tures output primitives that provide the device 

SCANLINE DEVICE MANAGER 

INTERNAL, DATA 
DRIVEN PRIMITIVES 

SCANLINE PRIMITIVES 

PDI , OUTPUT 
PRIMITIVES 

PDI 

SCANLINE 
DEVICE 

CONTROL 

Fig 2 The scanline device manager has three categories of primitives: user, internal, and output. 
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How the Plastics Fanatics lower 
the ceiling on housing costs. 

When tight deadlines and tighter profit margins put the pinch on you and 
your electronic enclosure costs, no one can help ease the squeeze quite like 
an American Hoechst service technician_ Here's why. 

First, he's part of an experienced team of specialists that has worked 
closely with the electronics industry in developing a total family of American 
Hoechst V-0 polystyrenes to solve a wide range of enclosure design and 
processing problems. 

He also knows what it takes to fill your complete needs when it 
comes to modified, high impact polystyrenes that will give you the durabil
ity, heat and creep resistance, color stability and finish characteristics you 
need-without costly overengineering! He's familiar, too, with all the ins and 
outs of agency classifications including U.L., IEC, CSA, VDE and others. 

Why not give the American Hoechst Plastics Fanatics an opportu
nity to show you what they can do to help bring your electronic enclosure 
in on target in terms of time, costs and performance. Circle the reader 
service number and we'll mail you our free V-0 polystyrene brochure 
and a special design evaluation form. American Hoechst,289 North Main 
Street, Leominster, MA 01453. 
~'re the Plastics Fanatics.™ 

American Hoechst Corporation 
HDPE!PolysfJlrene/EPS/UHMW Polymer 

Hoechst 13 
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TABLE 1 

VIEW 

VECT 

UYOFX 

CYOFX 

ALPHA 

PRINT 

Arguments 

XLOW 
YLOW 
XHIGH 
YHIGH 
BORDER 

XBEG 
YBEG 
XEND 
YEND 

@YDATA 
XBEG 
XINC 
XEND 

@YDATA 
XBEG 
XINC 
XEND 

@ADA TA 
XBEG 
YBEG 

VOi Primitives 

*XYFONT (XORY, FONT) 

(none) 

Functions 

Initializes all the data pointers 
and parameter pointers, defines 
the viewing area, and indicates 
if the viewing area border is to 
be drawn. 
Installs a VECT from (XBEG, 
YBEG) to (XEND, YEND). These 
coordinates are relative to and 
limited to the viewing area . 

Installs unconnected Y(X) data 
with beginning, increment, and 
end values along X-axis and a 
pointer to the user-supplied 
Y-axis data values . Values are 
relative to and limited to the 
viewing area . 

Installs connected Y(X) data 
with beginning, increment, and 
end values along X-axis and a 
pointer to the user-supplied 
Y-axis data values. Values are 
relative to and limited to the 
viewing area . 

Installs ASCII data to be 
printed . Printing starts at (XBEG, 
YBEG) with YBEG truncated to 
the allowed tab positions, using 
user-supplied data (pointer = 
@ADATA) , and printing 
direction and font chosen by 
XORY and FONT respectively . 

Uses the data installed by the 
above routines to implement 
plotting/printing . 

•All variables are word (double·byte) variables . The high byte of XYFONT indicates print direction and the low byte indicates font . 

driver functions and must be tailored to a specific 
device. 

This modularization of primitives allows for a 
maximum of transportability between working en
vironments. For example, a different scanline 
device may be attached simply by creating a new set 
of PDI primitives. The microprocessor basis of the 
scanline manager allows it to provide a high level 
virtual vocabulary of primitives that are indepen
dent of the specific hardware and are consistent 
with other device managers . Thus, identical appli
cation software can be bound to a variety of differ
ent hardware capabilities using different virtual 
device numbers, such as logical device numbers, to 
generate similar device images for different 
machines. 

VDI scanline device primitives are implemented 
as subroutines written in Assembly language, which 
may be readily linked across the VDI. Table 1 lists 
these VDI primitives with a brief description of 
each. From a user standpoint, the printing of a pic
ture could be a sequential set of calls as shown in 
Table 2. 
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The user must first do a call to VIEW to set up the 
viewing area followed by an arbitrary number 
(limited only by memory) of calls to vector (VECT), 
unconnected Y(X) (UYOFX), connected Y(X) 
(CYOFX), and alphanumeric (ALPHA), and ter
minated by a call to PRINT. Although only single 
calls to VECT, UYOFX, CYOFX, and ALPHA have been 
shown, clearly any mix is possible. Parameters 
associated with these subroutines are passed on the 

A modularization of primitives allows 
a maximum of transportability between 
working environments. 

stack and are assumed to be pushed onto the stack 
in the inverse order from which they are listed 
above. 

The VIEW primitive corresponds to the SIGGRAPH 
primitive VIEWPORT, which defines a viewing area 
for graphics into which logical graphics are mapped. 
This primitive includes a clipping facility so that 
only those portions of objects that lie within the 



SUPERMICROS 
NEED TAPE. 

HERE'SWHY. 
Let's talk about back-up. 

You're building a 16/32-bit 
MULTIBUS® supermicro with a high
capacity (20 Mb or more) SIA" Winchester. 

And you're thinking about your back
up strategy. 

DSD would like to suggest that you 
can't back up that much Winchester with 
floppies. 

Here's why. 
It just takes too many floppies-20 or 

40 (depending on capacity) to back up a 
20 Mb Winchester. 

Whether your customers back up 
hourly, daily or weekly, they'll have data 
spread across an unwieldy mess of 
floppies. 

Then, consider the time they'll waste 
handling all those floppies. 

A supermicro with floppy back-up 
may be an idea your customers won't buy. 

Fortunately, you have a neat, quick 
alternative. 

Tape. 
To back up the same 20 Mb 

Winchester, you only need one 1){' tape 
cartridge and four minutes. 

Winchesters, floppies and tape-
all on one board. 

Now. If you're ready to think about 
the tape alternative for your MULTIBUS 
system, you'll want to look at our three 
RAMTRAC'" controller boards. 

®CGmDIH/Fall '83 
"'See the StacPac • storage and backplane modules and RAMTRAC • 
line of MULTIBUS®supermicro controller boards al booth 4333." 

Each high performance RAMTRAC 
board includes controllers for Winches
ters, floppies and tape. You can choose 
models for 51/ii" or 8" media. Or a combin
ation of both. And, of course, all models 
include 1/ii" tape. 

Call DSD for details. 
There's a lot more we could tell you 

about the incredible performance charac
teristics of our RAMTRAC controllers. 
And we will. Just call the DSD Sales Office 
in your area for a copy of our RAMTRAC 
controller data sheet. 

Eastern Region Sales and Service: 
Norwood, MA, (617) 769-7620. Central 
Region Sales and Service: Dallas, TX, 
(214) 980-4884. Western Region Sales: 
Santa Clara, CA, (408) 727-3163. 

DATA SYSTEMS DESIGN 
INTERNATIONAL SALES: Australia 03 / 544 3444; Belgium and Luxembourg 02/720 9038; Canada 416/ 625 1907; Denmark 02/63 22 33; Finland 90/88 SO 11; France 
03 / 4115454; Hong Kong and Peoples Republic of China 03/ 696231; Israel 52-52444; Italy 02/4047648; japan, Osaka 06/3231707, Tokyo 03 /3451411; Netherlands 
02977-22456: New Zealand 04/ 693 008; Norway 02/78 94 60; Singapore, Malaysia, and Indonesia 2241077; Spain 01/433 2412; Sweden 08/ 38 03 70; Switzerland 
01 / 741 4111; United Kingdom 7073/ 34774; West Germany and Austria 089/ 1204-0; Yugoslavia 61 / 263 261. RAMTRAC " is a trademark of Data Systems Design, Inc. 
~ MULTIBUS is a registered trademark of Intel Corporation. ©1983 Data Systems Design, Inc. 
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TABLE 2 

Printing Calls 

C INITIALIZE VIEWING AREA 
CALL VIEW (XLOW, YLOW, XHIGH, YHIGH, 

BORD) 
C INSTALL PLOTTING/PRINTING DATA 

CALLVECT(XBEG, YBEG, XEND, YEND) 
CALL UYOFX (@YDATA, XBEG . XINC, XFNDI 
CALL CYOFX (@DATA, XBEG, XINC, XFND) 
CALL ALPHA (@DATA, XBEG , YBFG, XYFONT) 

C PRINT AND PLOT USING INSTALLED D1ATA 

CALL PRINT 
END 

viewing area are displayed. A switch variable 
allows the user to dictate whether the border of the 
viewing area will be drawn or not. Viewing trans
formations, such as scaling, are assumed to be the 
host's responsibility. Thus, the scanline device 
manager receives its picture from the host in virtual 
device coordinates (VDC) and relates these coordi
nates to a metafile virtual graphics device (MVGD). 
In this case, the MVGD is the rectangular display 
surface generated as paper passes under the heads 
of the thermal printer. Using the location parame
ters provided by VIEW, the VDI scanline primitives 
VECT, UYOFX, CYOFX, and ALPHA provide data 
input to the manager's data structure or VDM . 

Additional primitives and structures 
The basic primitive needed for graphics is the 

ability to draw a vector or line between two speci
fied points. Its implementation is the focal point of 
this discussion of scanline primitives. The opcode, 
VECT, lets the user define and print an arbitrary 
number of vectors within the viewing area via the 
data structure for vectors shown in Fig 3. Each 
installed vector uses seven words (14 bytes) of stor
age in the VDM for its parameters . These parame
ters bear the relationship shown in Fig 4 for vectors 
with slopes less than one. VXBEG, VYBEG, VXEND, 
and VYEND correspond to the passed parameters 
(adjusted to the viewing area). 

The VREM, VXDIFF, and VYDIFF are used by the 
internal primitive SLICE that updates printing at 
each scanline advance. VXDIFF and VYDIFF are 
large scale slope components (VXDIFF = VXEND -
VXBEG and VYDIFF = VYEND-VYBEG), and VREM 
is a small scale remainder used as a running vari
able needed at each scanline because of the quan
tized nature of the printing process. The remainder 
is thus the difference between the position of 
desired printing (for an exact rendition of the vec
tor) and of the actual printing. This is due to the 
discrete nature of the device. This technique has no 
cumulative error. A call to VECT zero's VREM 
adjusts and installs the beginning and end values, 
computes the slopes, and sets up a pointer to this 
data in the vector scan table. 
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Since a scanline device is unidirectional, some 
primitives considered to be required in the standards 
such as MOVE and RETURN TO CURRENT POSITION 
have no utility and would be emulated at a software 
level above the VDI. In fact, these two primitives, 
since they assume a cursor, are device dependent 
and should not be required by a standard. Standard 
primitives should relate directly to the picture being 
painted and not the paint brush. Also, because of 
its unidirectional nature, the plotting of Y(X) data is 
a most natural function, and two primitives were 
included for this purpose. These Y(X) primitives, 
denoted UYOFX and CYOFX, provide unconnected 
point-by-point plotting and connected point-by
point plotting along the scanline device's natural 
X-direction, or the direction of paper flow. In the 
context of the standards, these primitives would be 
considered extensions. The intelligent thermal 
printer used had its own alphanumeric capability, 
which allowed code-efficient printing by tailoring 
the internal primitive ALPHA to the specific needs 
of the printer. 

VPTBL: VTBL(I) 

VECTOR 
SCAN TABLE 

VECTOR 
PARAMETERS 

VPARM : VREM(I) 
VX BEG(I) 

VPTR I VPT R(I ) VYBEG(l) 
VXE ND(l ) 
VYEND(l ) 

VX DIFF(l) 

VYD lff(l) 

VREM(I) 

Fig 3 Multiple calls to VECT set up the data structure for 
vectors. 

(VXBEG, VY BEG) 

DEVICE MOVEMENT > 
CURRENT POSITI ON 

OF SCANL INE DEVICE 

< PAPER FLOW 

Fig 4 Vector parameters are passed to the scanline device 
for printing. 
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TABLE 3 

Plot Structures and Print Commands 

VECT ALPHA Unconnected Y(X ) Connected Y(X) 

VREM @ADA TA @YDATA @YDATA 

VXBEG AX BEG UY BEG CXBEG 
VY BEG AYBEG UXINC CXINC 

VXEND AFONT UXEND CXEND 

VY END .- 7-WORD -

VXDIFF " LOCAL" 

VYDIFF VECTOR 

DATA 

STORAGE 
AREA ... -

fig 5 The PRINT subroutine is central to the operation of 
the device manager software. 

96 COMPUTER DESIGN/December 1983 

The similarities between VDM structures for 
unconnected and connected Y(X) plotting and for 
alphanumeric printing are shown in Table 3. 

They are similar to those shown in Fig 3. The 
components for alphanumeric (ASCII) printing 
include a pointer to the ASCII data, which is 
assumed to be terminated by an ETX (04) character, 
an X-axis begin point, a Y-axis begin point (which 
is limited to the allowed tab positions), and a 
double-byte variable which indicates the printing 
direction and the font. The unconnected Y(X) data 
follows the argument list for the corresponding 
subroutine UYOFX, and the first four words of the 
connected Y(X) also show this correspondence. 
However, the connected Y(X) data structure also 
reserves a seven-word local storage area into which 
vector-like data is repetitively installed at print time. 
Each data structure only maintains the setting of the 
scanline device at the thermal print head's current 
position. This is done with respect to the picture 
being printed and sufficient information to deter
mine the setting after the next scanline advance. 
Thus, the current state of the picture is maintained. 

Hub of the scanline device manager 
The hub of the scanline device manager software 

is the PRINT subroutine (Fig 5). A call to PRINT 
results in subsequent calls to routines that scan the 
vector, alphanumeric, connected Y(X) , and uncon
nected Y(X) scan tables. These tables contain 
pointers to corresponding parameter tables and the 
scan tables are terminated with PTR = FFFFH. The 
scanning process repeats with each scanline 
advance. Thus, the routines SVECT, SALPH, SUYOX, 
and SCYOX scan the corresponding scan table, and 
from the data contained in the corresponding pa
rameter tables, plot points or ASCII data are issued. 
When all the data for one of the scan pointers has 
been issued, a null pointer is installed in the corre
sponding scan table so that subsequent scans may 
neglect this particular data. 

A flowchart of the SVECT primitive used to scan 
the vector scan table is shown in Fig 6. The routine 
gets a pointer from this table . A return is executed 
if the scan is complete (pointer = FFFFH) . If the 
pointer is null, or if the scanline advance has not 
reached the beginning of the vector, the pointer to 
the scan table is updated and the process is repeated . 
Otherwise, the subroutine SLICE is used to slice the 
vector into the proper Y-axis point(s) for the cur
rent scanline, or the X-axis point. SLICE also trans
mits an end-of-vector indicator, which is used to 
insert the null pointer. The blocks that show the 
vector parameter data being loaded into or stored 
from a fixed data area are not really necessary but 
decrease the running time for the 8080/ 8085 pro
cessor. More modern processors (eg, 6809, 8086, 
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Plot data, which consists of either a 
single point or a line segment, is 
transmitted for each scan line advance. 

68000), with better data handling and addressing 
mode capabilities, would not require this. 

The routines that scan the two Y(X) data tables 
and the ALPHA data table proceed in a manner 
similar to that of VECT. In the case of unconnected 
Y(X), only the correct X-axis point needs to be 
located to place the corresponding Y-data. For the 
connected Y(X), it is necessary to install a local 
VECT as each plot point is encountered. This vector 
points to the next plot point and uses SLICE as 
above. The routine SALPH scans the ALPHA scan 
table with a similar protocol. However, in this case 

GET POINTER TO VECTOR DATA 
FROM VECTOR SCAN TABLE. 

YES 

LOAD THE VECTOR DATA INTO FIXED 
DATA FOR THE SLICE SUBROUTINE. 

USE THE SLICE SUBROUTINE TO 
COMPUTE DATA FOR THE PRINTER 
AND UPDATE FIXED DATA. 

LOAD DATA IN THE PRINTER. 

DESIGNATE THIS VECTOR AS NOT 
PRESENT. 

STORE UPDATED FIXED DATA 
FOR NEXT LINE. 

UPDATE POINTER TO VECTOR 
SCAN TABLE. 

Fig 6 The SVECT primitive shown in the flowchart scans the 
vector scan table. 
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when the current line equals the start of printing 
the ALPHA characters are issued using the routine 
AOUT. If all the characters are not issued, (eg, 
printing in the X-direction, or printing in the 
Y-direction and a carriage return is encountered), 
the new XBEG is updated by the font size. 

The routine SLICE is used to determine the point 
or points in the current scanline to be plotted to 
give the best representation of any vector with no 
cumulative errors. That is, within the quantized 
constraints of the dot spacing, the best dot location 
is always determined. The data structure contains 
the location of the beginning and the end of the 
vector and the vector slope information. This is 
large scale slope information; that is, it is the dif
ference between the X- and Y-components of the 
beginning and end points. A storage location called 
VREM is used to hold the equivalent error in the 
quantized location of the last point plotted. This is 
zero at the start. The values of VXBEG and VYBEG 
are continually updated with VYBEG always repre
senting the next point or the start of the next seg
ment to be plotted. 

When SLICE is called, it is assumed that the end 
of the vector has not been reached, that point plot
ting, as opposed to line segment plotting, will be 
done, and that the value of DATA equals the cur
rent YBEG (Fig 7). The slope is compared to zero. 
Negative slopes are handled much like the positive 
slope case. Assuming the slope is positive, then 
three slope conditions are handled separately, 
namely slope> I, slope = 1, and slope< 1. 

Dealing with slope conditions 
If the slope = 1, the process is quite straightfor

ward since it is only necessary to increment both 
XBEG and YBEG and plot the current YBEG. If the 
slope < 1, the value of the Y-component of the 
slope is added to the remainder, and the result is 
compared to half of the X-component of the slope. 
This predicts if the next point should be considered 
to be quantized to the current Y location or should 
be updated by one. If it is updated by one, then the 
X-component of the slope is subtracted from the 
remainder to give a new remainder, which then 
incorporates the concept of both upward and down
ward (Y-direction) quantization. 

A test is also made to see if the end of the vector 
has been reached, and, if so, this is transmitted 
back to the calling program. If the slope> 1, the 
need for line segment plotting is apparent. In this 
case, the end of the segment is first assumed equal 
to the start of the segment (the latter kept in the 
location DATA). A loop is then entered where the 
remainder is updated by the X-component of the 
slope in each pass until the remainder exceeds half 
of the Y-component of the slope. In each pass, the 



The growing demand for ultra-high performance, 
processor-based designs won't be satisfied by garden
variety microprocessors. There is another world to be 
explored where the possibilities are truly exciting. 
Where the opportunities are unlimited. It is the world of 
custom microprogramming - a domain where more 
functions can be implemented in less time, where 
software is less extensive and where your discoveries 
can be protected from prying eyes. 

HILEVEL can guide you through that domain with the 
DS370, a firmware development system so superior 
that other systems cannot follow. Here is where flexible 
word length, memory emulation and custom microcode 
turn ordinary designers into creative pioneers. This is 

where software and hardware trails are intertwined, and 
where the DS370's Graphic Performance and Timing 
Analysis, Selective Trace, Symbolic Debug, 16 trig
gering levels with 8 qualifiers each, and other features 
give you unprecedented power over microprogram
ming. See our power base today. Call (714) 752-5215 
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65-5316 

HI= ========= - ----. _..,..._ -- - -------- ------- ---TECH N 0 L 0 G Y, INC . 



ASSUME: NOT AT ENO 
POINT PLOTTING 
DATA = CURRENT YBEG 

= 0 
>--------. TO NEGATIVE 

REMAINDER = REMAINDER 
+ Y COMPONENT OF SLOPE 

=I >I 

DE SIGNATE LINE SEGMENT 

SLOPE HANDLER 

YES 

REMAINDER = REMAINDER 
- Y COMPONENT OF SLOPE 

YES 

value of STOP is incremented. By this technique, 
the quantized points that must be plotted on the 
current line are identified. When this loop termi
nates, the next point or points must be quantized to 
the next line. This requires that the Y-component of 
the slope be subtracted from the remainder to 
incorporate the concept of X-direction quantiza
tion . The end-of-vector testing is done much like 
the other slope cases. 

Upon return from SLICE, the SVECT routine calls 
a subroutine OTOP that contains the device-specific 
code to drive the PDI to the Microplot-80 or the 
Microplot-44, which are bit parallel/byte serial. 
The Microplot-80 also has a 9-bit parallel interface, 
and an optional serial interface for both devices is 
available . Running time of the software may be 
improved if interrupt-driven output is used. In this 
case, OTOP would output data to a first in, first out 
queue from which it is unloaded on an interrupt 
basis. This would efficiently use the hand
shake time. 
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NO 

NO 

Fig 7 The subroutine SLICE cuts 
the vector into Y-axis points for the 
current scanline. 

Plot data, which consists of either a single point 
or a line segment, is transmitted for each scanline 
advance. ASCII characters are buffered and can be 
mixed with plot data. Various character fonts may 
be utilized. With mixed plot and character infor
mation, two modes of operation are possible: plot
slaved-to-print or print-slaved-to-plot. In the first 
case, a line advance or carriage return corresponds 
to a character line, and the plot information must 
be issued to the device in a prescribed time se
quence dictated by signals the plotter issues. In the 
second case, each scanline advance is externally 
driven. Since the emphasis here was plot software, 
the second case was used. 

Please rate the value of this article to you by 
circling the appropriate number in the "Editorial 
Score Box" on the Inquiry Card. 

High 704 Average 705 Low 706 





WHEN WE INfRODUCED OUR 
PEOPLE HAD 

Not everyone is happy about it 
For instance, our new 286/310 multi-user, multi

tasking OEM supermicro is going 
to make guys who push minis 
awfully uncomfortable. 

You see, it's based on our 
advanced iAPX 286 microproces
sor, the most powerful 16-bit 
processor in the world. To which 
weve added our 80287 math co
processor as a, shall we say, 
turbocharger? 

11/750. In fact, according to independent bench
marks, the 286/310 is the worlds fastest Xenix* 

supermicro. 
It doesn't do too badly in 

iRMX'"real time OEM applica
tions, either (3x the performance 
of any comparably-priced system.) 

The kicker is the 310 costs less 
than $10,000. And that's list, 
quantity one. OEM quantities 
are so much less expensive it's 
embarrassing. 

That little bit of technological 
tinkering makes it a very fast 
supermicro. Faster than a VAX* 286/310 Supennicro System 

But before you start thinking 
about all the money you can 
make with the 310, let us tell you 



~ SUPERMICRO SYSTEM, 
~flvl'I ~E 1D SAY 

•a little about how easy it'll be. 
Like all Intel systems, the 286/310 is built on 

standards. 
The MULTIBUS"architecture. The iRMX real 

time operating system. Ethernet* networks and 
protocols. And the Xenix* operating system. Not to 
mention the worlds most-written-for micropro
cessor architecture, the 8086 family. 

All of which makes the 310 a very open system. 
Open to all kinds of OEM configurations. And 
enhancements like integrated software, interactive 
speech, graphics, networking, even software-in
silicon. And that means its also open to new mar
kets and new opportunities. 

You'll also be able to find service and support 
for you and your customers' systems from more than 
80 service centers worldwide. 

Which is what you'd expect from a company with 
more than a billion dollars in sales. 

So get the information you need on the world's 
fastest supennicro. Including a series of indepen
dent benchmarks. Call toll-free, (800) 538-1876. 
In California, (800) 672-1833. Or write Intel, Lit 
Dept S8, 3065 Bowers Avenue, Santa Clara, 
CA95051. 

Enough said. l·nt _rdeliv~rs 
1 'e' solutions 

"Ethernet is a registered trademark of Xerox Corp. "Xenix is a fully licensed version of UN IX"" and a registered trademark of Microsoft. Inc. 'VAX is a registered trademark of Digital Equipment Corporation. 
'"UNIX is a registered trademark of Bell Laboratories. IC 1983 Intel Corporation. 
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HP~ three-in-one• analyzer .•. 
the HP 1630A/D. 

HP's 1630 gives you all three: timing, state and 
software performance measurements with interactive 
analysis too. All for less than what you'd expect to pay 
for a timing and state machine alone. 

HP's 1630 low cost powerhouse of logic analysis 
solutions is the one logic analyzer that sets new standards 
for price/performance and ease of use. Fill out the attach
ed postcard to see how easy it is to get all the applications 
information you need to put the HP 1630 to work on 
solving your logic analysis problems. 

Now you can bring the power of logic analysis to the 
entire development cycle. Right away, productivity gets a 
big boost. Because of the HP 1630's simple interface and 
low-cost peripheral compatibility, you speed through 
setups and documentation. In one easy-to-use instrument 

you get advanced hardware and software testing and 
debugging power. Plus the ability to quickly spot soft
ware bottlenecks and inefficiencies. It's like getting three 
analyzers for the price of one. 

At $8600*, the HP 1630A gives you a total of 
35 channels of state (to 25 MHz), or, in the interactive 
mode, 27 channels of state and 8 channels of timing 
(to 100 MHz). For $10,630*, the HP 1630D offers a total 
of 43 channels of state. In the interactive mode, you have 
a choice of 35 state and 8 timing or 27 state and 16 timing. 
Both models include software performance analysis. Also, 
you can add the HP 2671G Graphics Printer ($1,540*) or 
the HP 82161A Digital Cassette Drive ($450*) for storing 
or setting up data. And for a complementary measure
ment tool that helps characterize digital hardware, con
sider HP's 8182A Data Analyzer ($14,850*). 

Software performance analysis. 
Software bottlenecks or time-wasting routines won't 

stand in your way any more with this powerful new 
analysis mode. Histograms of time-interval distribution 
eliminate guesswork by showing you best case, worst 

case, and average time between any two events 
you define- nonintrusively-while your 

system is operating. 



It~ affordable, available and easy 
to learn more about. 

Timing analysis. 
For timing analysis, the HP 1630 gives you pattern 

triggering ANDed with a transition or glitch, edge or 
glitch triggering, and time qualification of pattern 
triggering. You can also monitor bus activity in the 
state mode, trigger on a given bus pattern, then view 
asynchronous status and control line activity in the 
timing mode. This quickly unravels problems such as 
110 port malfunctions. 

State analysis. 
In the state mode, four user-defmed terms can be 

used in any combination to defme sequence, store qualifi
cation, trigger and restart conditions, so you get right to 
the problem. But that's not all. The HP 1630 makes it 
easier yet by letting you assign alphanumeric labels to input 
channels and status or control line patterns. Measurements 
are then displayed in your system's terminology for 
rapid interpretation. 

Tell us your tough microprocessor system measurement needs. 
Hewlett-Packard has the equipment and the expertise 

you need to guide you along the shortest path from prob
lem to solution. To find out how we can help solve 
your particular application problem, use the instant reply 
postcard and get a copy of our brand new application 

note, "Improving Software Designs with Performance 
Analysis Measurements." Or, call your local HP sales 
office listed in the telephone directory white pages. 
Ask for an HP field engineer in the electronic instru
ments department. 

•Domestic U.S.A. price only. 

HEWLETT 
PACKARD 



YOUR ONE STOP SUPERMARKET 
F DR CARD READERS ... ~llEl=ITIEI-

Whether you need optical, static or 
magnetic stripe ... hand operated, 
end loading, side loading, card cap
ture or badge readers, Vertel has 
the product to read it, write it or 
validate it. 

this offer because no one else has 
so broad a line with so many fea
tures and options. No matter how 
you buy them - as complete, 
ready-to-use units with electronics 
or as individual components - our 
wide range of card readers will give 

you the excellent performance and 
reliability for which we are noted. 
Use them anywhere - from auto
mation and remote data collection 
to access control and banking 
applications. 

Send for our new data pack 
with technical information 
on all our units. 
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Vertel now manufactures and markets 
card readers which were formerly 
products of AMP Incorporated. 

A DIVISION OF VERTEX INDUSTRIES 
23 Carol St. 
Clifton, N.J. 07014 • 201-472-1331 



SYSTEM DESlll/ ~®~uwwrn~ 

LANGUAGE-BASED 
ARCHITECTURE EASES 
SYSTEM DESIGN-II 
Unlike other high level languages, Occam is targeted 
specifically at distributed architectures. 

by Pete Wilson 

This is the second in a series of articles on Occam. 
(See Computer Design, Nov 1983, pp 107-115 for 
Part!.) 

Programming languages can be viewed as providing 
two distinct facilities to a designer. One is the ability 
to instruct a computer in some course of action. 
The other facility is the use of the language's fea
tures as a design tool to allow the problem to be 
broken down into subproblems, and these into 
even smaller ones. This decomposition operation 
continues until the fragments are of manageable 
size so that the designer can start detailed coding. 

To a large degree, normal system programming 
languages (eg, some variants of Pascal, C, and 
Ada) provide equivalent facilities for detailed 
coding. Major differences arise in their treatment 
of modularity. These differences are most apparent 
when the languages are used to construct real 
systems. Shifting specifications, needed optimiza
tions, and the need for more than one programmer 
will severely test the modularity tools the language 
provides. 

Occam's communicating process model provides 
a form of modularity that is very strong, yet simple 
to use and understand. Concurrent processes can 
only manipulate their own resources; indeed it is 
impossible in the language for such processes to 
even "think" of resources other than their own. 

Pete Wilson is microcomputer applications manager at 
Inmos Corp, PO Box 16000, Colorado Springs, CO 
80935. He holds a BS in physics and mathematics 
from Sheffield University, England. 

The insulation between sequential processes is not 
as great, since these communicate by the reuse of 
shared variables. Thus, the ability to use multiple 
processors and strong modularity boundaries will 
urge designers to construct systems as collections 
of concurrent Occam processes. 

This design style is unnatural for most pro
grammers. They will generally accept the usefulness 
of modularity, but will use procedures as the 
module. Surprisingly, the change to using concur
rent processes that have information passed to 
them down channels, rather than calling proce
dures with parameters, is not difficult to make 
given an appropriate language. Building a small 
graphics package for a personal computer using 
Occam in a sequential manner will help introduce 
the concurrent style. The completed program will 
then be transformed into a concurrent version. The 
mechanics of the transformation may be used as 
guidelines in the creation of concurrent programs. 

Developing algorithms 
Drawing lines is a computationally intensive task 

for general purpose computers. For the micro
processor considered here, its general slowness in 
multiplication and division makes the problem 
worse. To avoid using these operations, algorithms 
that rely purely upon repeated additions and com
parisons have been developed. These are used in most 
personal computers either as program or embedded 
as hardware inside dedicated graphics controller 
engines. 

The computer used in this exercise is the Victor 
9000, which employs a bit-mapped raster screen. ln 
the example, it allows 800 dots in the x direction, 
and 400 in they. It is generally impossible to draw a 
smooth straight line between any two points on the 
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screen, since such a line will need to pass between 
the discrete addressable pixels. Instead, a set of 
horizontal or vertical line segments (adjacent pixels) 
must be drawn to approximate the desired line. 

The pixels defining the line segments can be 
derived using simple geometric considerations. 
Consider drawing a line from (xO,yO) to (xl,yl). A 
very simple Basic program to do this might be written 
as follows: 

FOR x=xO TO xl 

y= ((yl-yO)/(xl-xO))*x+yO 

plot(x,y) 

NEXT 

The program would look very similar in Occam. 
The FOR loop in Basic (and other languages) is mir
rored by Occam's sequential replicator. The equiva
lent Occam program fragment is 

SEQ x = [xO FOR l+(xl-xO" 

SEQ 

y:=( ( (yl-yO)/(xl-xO))*x)+yO 

plot(x,y) 

There are several superficial differences between 
the two programs. These arise from three causes. 
First, the Occam sequential replicator specifies a 
start value and a repetition count rather than start 
and end limits. Furthermore, the step value is 
always + 1. To step by other values, the programmer 
would generally introduce a further variable (to be 

TABLE 1 

Simple Line Drawing Algorithm 

PROC DrawLine(VALUE xO,yO,xl,yl)• 

-- l i ne from (xO,yO) to (xl,yl) 

-- assumes yl > yO and xl > xO 

VAR x, y, delta, dx, dy: 

SEQ 

x:sxO 

xwork:-xO 

y: • yO 

dx: • (xl-xO) « 1 

dy : • (y l-y2) « 1 

delta:• xl-xO 

-- shift has effect of *2 

WHILE y<>yl 

SEQ 

-- for all y between yO and yl 

WHILE delta<• dx 

SEQ 

PlotPoint(x,y) 

delta: • delta+dy 

x: • x+l 

delta:•delta-dx 

y: • y+l: 
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-- for each value of y 

-- plot this point 

-- next x 

-- next y 

incremented appropriately), thereby using the 
sequential replicator solely to count the iterations. 
Alternatively, a WHILE constructor could be used. 

Second, the expression syntax differs. Occam 
has no operator precedence, so the programmer 
must explicitly spell out the order of evaluation. 
Although this is initially an irritation to those 
accustomed to other languages, it is quickly over
come. It is advantageous because complex prece
dence rules no longer need to be memorized and 
programmers are forced to understand that 
(a- b) + c, on a digital computer with a fixed word 
length, is not the same as (a+ c) - b. For many 
values of a and c, the latter expression may cause 
overflow, while the former would not. It is useful 
to be able to specify that the second expression is 
the desired order, rather than leaving it in the 
hands of the compiler writer. 

The third difference is the necessity to specify 
sequential execution of statements to compute y 
and to plot the point x,y . Basic assumes the 
sequence, while in Occam the two statements could 
be executed in parallel. In this particular case, the 
two statements could not be executed concurrently, 
since they share variables. (In Occam concurrent 
processes may not commonly share variables
although they may share read-only values.) Leaving 
concurrent case detection to the compiler would 
both complicate the compiler and make the lan
guage system more irregular. 

Simple examples 
While the program is too simple to be useful, it is 

clear that taking much of the computation outside 
the loop would accelerate it. 

slope:=(yl-yO)/(xl-xO) 

SEQ x=[xO FOR l+(xl-xO)] 

SEQ 

y:=(slope*x)+yO 

plot(x,y) 

However, even this program version will not work 
effectively. The values are integers, so the result of 
the division will be inexact. The original version, with 
the division in the loop, might also suffer from this 
problem; but it can be modified to work safely by 
changing the order of evaluation so that y: = 
((x*(yl -yO))/ (xl - xO)) + yO. With the multiplica
tion done first, the result is more accurate, 
especially if the compiler can recognize the 
situation and work with the double-length result 
from the multiplication for the division. 

The simplest way to make the program both fast 
and accurate removes the need for division and 
multiplication, and uses a loop to provide an itera
tive solution. The Occam program is shown in 
Table 1 and introduces another two language 
constructs. 
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The program fragment is named, allowing it to 
be called up simply. The declaration syntax looks 
very similar to the usual procedure declaration, but 
in fact is quite different in its semantics. The 
closest parallel is with a macro declaration, rather 
than a procedure. This choice was made because of 
Occam's application to multiple computer systems, 
where a copy of a particular process may be needed 
in each computer. Clearly, the notion of a macro 
better fits this situation than would that of a proce
dure, since separate expansion of the process in 
each machine is desirable. 

There would be significant problems (given that 
the language designer's intentions were to provide 
simple and efficient semantics for the language) in 
adopting a procedure-like meaning. For example, 
it is not clear what would be meant by calling a pro
cedure in another computer. The macro-like 
semantics need not be carried over blindly to the 
implementation. A compiler may reasonably use a 
procedure call to implement an invocation of a 
named process when the same process is called 
many times inside a single computer. 

The formal parameters to a named process are 
typed . In current implementations, the types may 
be VALUE, VAR, and CHAN. These may refer to 
word-sized or vector objects. Parameters passed as 
VALUE may not be assigned to within the body 
since the abstraction is macro-like. VAR parameters 
may be assigned to (ie, written on the left-hand side 
of an assignment statement). The variables used as 
actual parameters in the "calling" process will be 
left with the values the called process assigns when 
it terminates. Thus, any number of parameters 
may be passed into or out of a named process. 

The process also introduces the WHILE construc
tor. Again, both syntax and meaning are simple. 
Since the process to be repeatedly executed is multi
line (a collection of single line processes), a 
constructor-here SEQ-is needed io define the 
collection's bounds and its manner of execution. 

Considering the plot process 
Examining the code will show that the process 

plots a number of points whose y coordinates are 
the same, and then increments y by 1 and plots 
some more points with identical y coordinates . 
Since the plot process basically just sets a bit in 
memory, this loop can also be accelerated by 
creating a different process to plot horizontal lines, 
rather than just single points. 

On the Victor 9000, the screen is mapped into 
memory as contiguous 16-bit words, arranged in 
columns. The first column is 400 words long, and 
represents the left-hand side of the screen . The next 
400 words map into the next 16-bit stripe to the 
right, and so forth. The physical address of pixel 
(x,y) is therefore bit (x/\15) in word ((x/ 16)* 
400) + y. Since the processor uses byte addressing, 
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this is bit (x/ \ 15) in the byte pair at address 
2*(((x/16)*400) + y). The division can be acceler
ated by converting it to a shift. 

Occam requires all data objects to be local to a 
process. The screen however, is an object fixed in 
the processor's physical address space. There is no 
convenient way of providing a private process in 
order to manipulate it. Occam implementations 
provide intrinsic processes to read and write values 
to absolute addresses, thus sidestepping this prob
lem. On 8086 family machines, these processes nec
essarily include a segment base address to allow the 
machine's complete address space to be accessed. 
Using the word access pair of intrinsics allows the 
point plotting process to be written as follows: 

PROC plot(VALUE x,y)= 

DEF screen = #1000: -- base address of screen 

VAR wordvalue,address: 

SEQ 

addr ess:=(((x>> 4)*400)+y) <l 

getabsword(screen,address,wordvalue) 

putabs word(screen,addr es s ,wordvalue \/(x/\15)): 

Note the macrolike behavior of the intrinsics. The 
get process reads the address whose value is 
(screen* 16) + address, and places the result in its 
third parameter, here wordvalue. The notion of a 
function is missing from Occam. For efficiency, 
implementations will generally expand these partic
ular intrinsics into inline code rather than using the 
normal process invocation. 

The horizontal line plot process is somewhat 
longer, but still straightforward. It speeds up plot
ting by doing the address arithmetic less frequently 
Uust once per line segment, rather than once per 
point), and by setting many bits with each memory 
access . The process will draw a straight line at con
stant y from xO to xl. To draw a line segment, it 
will need to set a number of bits. To save computa
tion, it will use a pair of lookup tables to provide 
the bit-strings needed. The process is shown in 
Table 2. 

The process again introduces some Occam syn
tax. For example, all Occam tables are defined and 
used as preset vectors. Here, the two tables are 
declared containing hex values; ordinary integers 
are also usable . Table or vector elements are ac
cessed using an index, with the first element having 
index 0. Thus, lones[5] is the sixth element of the 
table. 

The IF constructor is also shown. This subsumes 
both the conditional and CASE statements of other 
languages into a single simple construct. The IF 

constructor introduces a collection of conditions, 
each of which has a process associated with it. 
Here, the conditions are wordcount = 0, word
count = 16, and TRUE. The constructor causes each 
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TABLE 2 

Horizontal Line Drawing 

PROC Hline(VALUE y,xstart,xend)• 

DEF lzeroes TABLE[#FFFF,#FFFE,#FFFD,#FFF8, 

#FFFO,#FFEO,#FFDO,#FFSO, 

#FFOO,#FEOO,#FDOO,#F800, 

#FOOO,#EOOO,#D000,#8000], 

lones TABLE[#OOOl,#0003,#0007,#000F, 

#001F,#003F,#007F,#OOFF, 

#01FF,#03FF,#07FF,#OFFF, 

#1FFF,#3FFF,#7FFF,#FFFF], 

xaddressincrement • 800, 

screen • #1000, 

addressmaek • #FFFO: 

VAR addreas,wordvalue,wordcount, xO, xl: 

SEQ 

xO:•xstart 

xl: •xend 

IF 

IF 

xO >xl 

swap(xO,xl) 

address:•(((x0>> 4)*400)+y0) << J 

wordcount:•(xl/\addresB111ask)-(xO/\addresamask) 

getabsword(screen,address,wordvalue) 

-- see if xO, xl are in the sam~ word 

wordcount=i:O -- xO,xl cohabit a single word 

SEQ 

putabsword(screen,address,wordvalue\/(lones[x /\151 /\ 

lzeroes[xl/\15])) 

wordcountz-16 -- xO is in one word, xl in the "next" 

SEQ 

putabsword( screen, address ,wordvalue \/ lzeroes ( x0/\151 ) 

address:=address+xaddressincrement 

getabsword(screen,address,wordvalue) 

putabsword( screen ,address ,wordva lue \/!ones [xl /\ 151 ) 

TRUE -- xO and xl are in words separated by at 

-- least one word 

SEQ 

f i rst write ones to first word 

putabsword(screen,address,wordvalue\/lones[xO/\J~) 

-- then write IFFFF to intervening words 

SEQ i=[O FOR (wordcount-16)>>41 

SEQ 

address:•address+xaddressincrement 

pucabsword(screen,address,#FFFF) 

-- now write ones into last word 

address:=address+xaddressincrement 

getabsword(screen,address,wordvalue) 

putabsword (screen, address ,wordvalue \/Jones [xi / \ 15] ) : 
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of the conditions to be evaluated . The first one to 
evaluate to TRUE has its associated process exe
cuted. When the chosen process terminates, or if 
no condition evaluates to TRUE, the IF construct 
terminates. Use of TRUE in the example is analo
gous to an ELSE clause in other languages. 

Finally, the Hline process includes an invocation 
of a swap process to exchange xO and xl in the case 
that xO is to the right of xl. This allows Hline to be 
generally useful while keeping its internals simple. 
The swap process shown below is an example of the 
use of VAR parameters rather than VALUE ones. 

PROC swap(VAR x,y)= 

SEQ 

x:=x >< y 

y:=x >< y 

x:=x >< y: 

this chain of exclusive-OR's 

swaps x and y without needing 

a temporary variable 

The effect of invoking swap is to cause the values 
of the actual parameters in the invoker to be 
exchanged. 

The Line process is currently unrealistic. It can 
only draw from left to right and from bottom to 
top, and then only lines with a slope below 45 °. 
Generalizing it to cover all (xO,yO), (xl,yl) pairs is 
simple enough with the major change being the 
introduction of the process Vline, the vertical 
counterpart to Hline . The complete Line process is 
shown with the Vline process in Table 3. 

The complete package is now ready for use, even 
though some initialization of the Victor's screen 
store and CRT controller are needed to set it into 
high resolution mode from its normal character
mapped mode. This may be done in Occam, too. 
The package demonstrates the simplicity of Occam 
use in normal sequential programming, although it 
could still do with further optimizations-in par
ticular, expansion of Hline and Vline to inline code 
rather than calls, and avoidance of the recomputa
tion of the screen address for each line segment. 

A parallel graphics machine 
Although writing such sequential programs is an 

entirely appropriate thing to do in Occam, it does 
not make effective use of Occam's unique abilities 
to capture concurrency and communications. To 
introduce these and to indicate their simplicity, the 
sequential graphics package will be transformed 
into a parallel equivalent. The resulting program 
will be suitable for execution on a multiprocessor 
implementation, providing significant per
formance advantages with the correct processor 
architecture. 

The sequential implementation given is exactly 
the same in form as a Pascal program to achieve 
the same results. The design breaks the problem 
down into reasonably sized pieces, assigns a 
procedure-like object to each task, and then 
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TABLE 3 

General Line Plotting Process 

PROC Drawline(VALUE xO,yO,xl,yl)= 

VAR x, y, delta, dx, dy, 

xwork, ywork, xincrement, yincrement: 
SEQ 

x:=xo 

xwork:=xO 

y:=yO 

ywork:=yO 

IF 
xO>xl -- right to left 

xincrement:=-1 

dx :=(xO-xl)<< l 

TRUE -- le ft to right · 

xincrement:=l 

dx :=(xl-xO) << l 

IF 
yO>yl --bottom to top 

yincrement:--1 

dy 

TRUE 

:=(yO-yl) « 1 

-- top to bottom 

IF 

yincrement:=l 

dy :=(yl-yO) << l 

dy < •dx -- mainly horizontal line 

SEQ 

delta:=dx>>l 

WHILE y<>yl 

SEQ 

WHILE delta <=dx 

SEQ 

delta:=delta+dy 

x:=x+xincrement 

delta:=delta-dx 

Hli ne(y ,xwork ,x) 

y:=y+yincrement 

xwork:=x+xincrement 

invokes the appropriate procedures that are told 
what to do by their parameter values . A concurrent 
implementation will assign concurrent processes to 
the major tasks. These will be told what to do by 
having information passed to them down Occam 
channels. The very same decomposition of the prob
lem may be used as the basis for concurrent imple
mentation . Each process will have a similar form: 

DO FOREVER 

read an input 

do what i t says 

This differs from a procedure-like decomposi
tion, where the looping is done by the outer level of 
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IF 

X<>Xl 

Hline(yl,x,xl) 

TRUE -- mainly vertical line 

SEQ 

delta:=dy>>l 

IF 

WHILE x<>xl 

SEQ 

y<>yl 

WHILE delta <=dy 

SEQ 

delta:=delta+dx 

y:=y+yincrement 

delta:=delta-dy 

Vline(x,ywork,y) 

x:=x+xincrement 

ywork:=y+yincrement 

V 1i ne ( x 1, y, y l) : 
PROC Vline(x,ystart,yend)= 

DEF screen = #1000: 

VAR address, bit, wordvalue, yO, yl: 

SEQ 

yO:=ystart 

yl:=yend 

IF 

yO>yl 

swap(yO,yl) 

address:=(((x >>4)*400)+y0) << 1 

bi t:=l « ( x/\ 15) 

SEQ i= (0 FOR l+(yl-yO)] 

SEQ 

getabsword(screen,address,wordvalue) 

putabsword(screen,address,wordvalue\/bit) 

address:=address+2: 

the program that calls a given procedure only when 
it is wanted. When the various processes all coexist , 
each must keep itself alive so that having once done 
what it has been asked to do, it can prepare for the 
next request. 

This introduces a responsibility for the process 
that an equivalent procedure need never worry 
about. The system as a whole presumably has to 
stop sometime. To achieve this, each process must 
power down individually. There are two straight
forward ways to accomplish this. Either a "stop" 
value may be invented which will, when received , 
cause the process to halt tidily, or a separate 
"stop" channel may be starred to each process . In 
the former case, the process must test the incoming 
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values so it can decide to act or to terminate. In the 
latter case, it must accept input from either the data 
channel or the stop channel. Choice of solution 
rests with the designer, but it is generally more effi
cient to test for a value rather than ALT between 
channels. 

The sequential program's mapping into the con
current form is now clear. The body of each pro
cess remains largely unchanged, except that what 
used to be formal parameters are now local vari
ables. It now has channel parameters. It loops, 
reading from its input channel to the appropriate 
local variables, and it tests for termination values. 
However, there is one "architectural" change. 
Both Bline and Vline need to write to the memory 

The language's simplicity makes 
frontend compiler design and 
implementation straight! orward. 

defining the screen. Some way of housekeeping this 
contention is needed, and-as is usually the case
the simplest and clearest course of action is to cre
ate another process to handle writing to memory. 
So a fourth named process, screen-right, is invented 
and is requested to OR-values into screen store by 
Hline and Vline, which talk to it down two chan
nels. Screen-right itself will act on just one request 
at.f time. It chooses between Hline and Vline re
quests by using an ALT on the two channels. Since 
the changes to all the processes are similar, only 
screen-right and Vline are shown in Table 4. 

The concurrent program can now make use of 
four processors, rather than just one. Of the four, 
one processor-screen-is rather simple since all it 

does is write to memory. Its operation can safely be 
overlapped with the other processes, and this pipe
lining provides significant opportunity for 
increased performance. Hardware for the concur
rent implementation exactly matches the Occam 
description. 

Occam implementation 
Occam is a concurrent language, but most pro

cessors (and certainly all microprocessors) are 
sequential. Occam's concurrency therefore 
requires some runtime support on current micro
processors to effect the illusion of concurrency. In 
fact, with a reasonable choice in support parts, 
limited true concurrency can be obtained with cur
rent microprocessors. The system is able to effect 
interprocessor transfers with a DMA chip while the 
processor is executing other processes. 

Nonetheless, most of the concurrency will usually 
be accomplished by some runtime kernel. It will 
provide process scheduling and interprocess com
munication facilities in the form of either insertional 
code fragments or as subroutines for the compiler 
to invoke. A simple implementation is preferred. 
Because Occam programs written in a concurrent 
style indulge in substantial communication, there 
are many opportunities for process scheduling and a 
simple round robin scheme will often be sufficient. 

In reality, a processor will have several levels of 
hardware-supported pseudoconcurrency, depend
ing on the details of its interrupt structure. To 
allow the bulk of interrupt handling to be done in 
Occam, the language includes priority-setting ver
sions of the PAR and ALT constructors so that pro
cesses can be given a priority to match the interrupt 
architecture needed. Implementations will generally 

TABLE 4 

PROC Vline(CHAN requests,demands)• 

VAR x,yO,yl,address,bit,going: 

SEQ 

-- a control value 

Concurrent Line Plotting: Vline and Screen 

PROC screen.write (CHAN hrequests,vrequests,stop)s 

VAR address ,data, contents ,going: 

SEQ 
going: =TRUE 

WHILE going 

SEQ 

-- value input with each message to control 
going: =TRUE 

WHILE going 

ALT 
-- process execution 

requests ? x; yO; yl; going 

IF 

yO>y I 

swap(yO,yl) 

address:• (((x»4)*400)+y0) « 1 

bit :•i « (x/\15) 

SEQ i• IO FOR l+(yl-yO)J 

SEQ 

demands : address; bit 

address: =address+2: 
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-- a specific 11 stop" channel used to 

-- halt the process since ALT unnecessary 

hrequests ? address, 

SEQ 

getabsword (screen, address, contents) 

hrequests? data 

putabsword (screen, address, contents\ / data) 

vreques ts ? address, data 

SEQ 

get ab sword (screen ,address, contents) 

vrequests? data 

putabsword( screen 1 address 1 contents\/ data) 

stop ? ANY 

going := FALSE: 
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restrict the number of priority levels to the number 
of discrete interrupt levels, thus allowing a simple 
mapping. The two constructors simply assign rela
tive priorities to the processes collected in the order 
in which they are written. 

PRI PAR 

InterruptHandling 

AllOtherProcesses 

Thus, the above example allows both the interrupt 
and background processes to proceed in parallel, 
but ensures that the interrupt handling will pre
empt the background work when needed. 

Considering hardware 
Implementing Occam on a normal micropro

cessor is not difficult. The language's simplicity 
makes frontend compiler design and implementa
tion straightforward, and the runtime kernel itself 
can be constructed for most machines in perhaps 
200 instructions. 

Occam is more efficiently implemented on the 
Inmos Transputer. This VLSI device is a 250,000 
transistor die constructed using a two-micron 
CMOS process. The Transputer integrates a Re
duced Instruction Set Computer (RISC) style pro-

cessor with 4 Kbytes of onchip RAM, a general 
purpose 110 port, and four interchip data links. 
Averaging 10 million instructions per second 
(MIPS) when operating onchip, it can access off chip 
memory, implemented as a simple extension to on
chip memory with a reduction in performance to 
around 6 MIPS. 

It provides instructions to implement the Occam 
model of concurrency and communication, and to 
multiplex the processor between active processes. 
In addition, direct support for inter-Transputer 
communication is provided with autonomous data 
transfers taking place through the inter-Transputer 
data links in parallel with execution. The data links 
mimic Occam channels and the instruction sequence 
required to communicate values between processes 
is the same regardless of whether the channels are 
implemented by data links or by memory locations. 

Please rate the value of this article to you by 
circling the appropriate number in the "Editorial 
Score Box" on the Inquiry Card. 

High 707 Average 708 Low 709 
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Save your customers time, 
space, and money with W' 
data cartridges. 
When 3M invented the }<1 11 
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from disk to tape in under 
nine minutes-with no time 
lost for media changes. One 
cartridge does it all! It would 
take a stack of 38 eight-inch 
floppies* to hold the same 
amount of data. The cartridge 

is small enough to fit in a 
coat pocket- and rugged 
enough to be transported that 
way, too. 
New rules of standardization. 
Industry standards are now 
being formulated which will 
improve interchangeability of 
X 11 recorded data cartridges 
across most major manufac
turers' X 11 drive systems. 



This means concerns about 
compatibility are diminishing. 

The logical choice. 
The X 11 data cartridge is the 
logical choice for designers 
specifying back-up systems 
for Winchester drives. It's 
small, reliable, easy to handle 
and transport, and has a 
very low cost per megabyte. 

These high capacity car
tridges are useful for archival 
storage and program loading, 
too. So don't wait, give your 
customers the future. Put 
this innovative technology to 
work in the next computer 
system you design. Data 
cartridge drives are available 
from over 30 manufacturers 
throughout the world. 

For more information: 
For more information on 
how 3M X 11 data cartridges 
can save your customers 
time, space, and money, write 
to Chris Binner, National 
Sales Manager-OEM 
Market, Data Recording 
Products Division, Building 
223-5N, 3M Center, St. Paul , 
MN 55144. 

*Double sided/ double density 1024 format 8" diskettes. 

3M hears you ... 

3M 
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Lower bus fares. 
Hop on Amphenol's rapid routes to reduced 
radiated emissions and costs-Amphenol® 408 
and 488 Series interface bus cable assemblies. 
Designed in accordance with IEEE 488-1975, 
"Standard Digital Interfaces for Programmable 
Instrumentation:· these assemblies minimize 
cross-talk, susceptibility to external noise and 
emissions in systems environments. 

408 Series cables with plastic connector 
shells come in both single- and double
shielded configurations. 

The 488 Series is a unique multi-shielded 
design featuring tight-bending, double-shield
ing cable with additional shielding around inner layers. The nickel plated, die-cast 
aluminum connector shell has overlapping seams and conductive-coated 
stainless steel screws. 

488 Series cable assemblies offer improved shielding performance over com
petitive designs and meet or surpass MIL-STD-416A, VOE 0871 and VOE 0875. 
Typical cable capacitance is 120-130 pF/meter; compared to 150 pF/meter for 
competitive designs. 

The cables are terminated with 24-contact Amphenol 57 Series connectors, 
are intermateable with older style IEEE 488 cables, and come in stock lengths of 
0.5 to 8 meters. 

We've got a wide range of modem/data cables for RS- 232C/RS-499 too, with 
molded or die-cast aluminum backshells. The die-cast series uses dimpled 
electroless tin-plated D-subminiature connectors and offer twice the EMl/RFI 
protection of molded or mechanical backshell connectors. 

With Amphenol bus and modem cables you get great performance and low 
fares. Hop on today. For more information, technical data and price ... 

Call the Amphenol Quote Line 

1-800-323-7299 

Amphenol Products 
An ~LIED Company 

Amphenol Products world headquarters: Oak Brook, IL 60521 
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How can you 
develop onesystetn and 

offer yourcustotners 
aclioice of three? 

Sl• mple Develop it arou?d Micro 29. The Micro 26 comes with 
• HP's new three-m- integrated 9.4 Mb mini-Winchester disc 

one microsystem. That way, you don't and microfloppy. And it has 8 I/O slots, 
have to redesign your system to offer giving you plenty of room for our wide 
your customers a range of performance. selection of I/O cards for instruments, 
Because the entire power range of HP's measurement and control, and data
new A-Series computers fits into the comm, to name a few. 
same small, convenient package. At a The Micro 27 adds floating point 
slimmed-down starting price of $6110~ hardware and microprogramming. 

So you can offer 1 MIPS perform- And, for jobs needing up to three times 
ance. Or floating point hardware and the power, our 3 MIPS Micro 29 has 
microprogramming in either a 1 MIPS got what it takes. 
or 3 MIPS computer. Whichever one r----- Our brand new 
your customer chooses, you can fit operating system 
it easily into the same space in • really performs. 
your system. 

That's one secret of our suc-
ldentical software cess. The new, full-function 

keeps it simple. RTE-A real-time operating 
When you change processors, system provides the perfor-
you don't have to go back to mance you need for your 
the drawing board with your real-time automation appli-
programs. Because, in addi- cations. Ranging from dedi-
tion to compatible hardware, cated machine control to 
these computers run identical monitoring instruments to 
software. That's the best kind supervising a network of 
of compatibility you can buy. computers. 

Our A-Series family consists This power, speed and 
of the Micro 26, Micro 27 and 1/0 capacity also make our 

Our new microsystems 
also come in this floor-mount 

or bench-top models . 

A-Series systems ideal for multi-user, 
multi-tasking environments. 

Of course, these compact new com
puters are part of our newly expanded 
OEM program. This includes higher 
discounts and credits, extended war
ranties and free training. So you'll make 
more when you get to market. And 
you'll also get there faster with our new 
operating system and newly packaged 
microsystems. 

If you'd like micro, mini or maxi per
formance in one micro package, call 
your local HP sales office listed in the 
white pages of your phone book. Ask 
for a technical computer representative. 
Or write for more information to: 
Hewlett-Packard, Attn. Greg Gillen, 
Dept. 11171, 11000 Wolfe Road , 
Cupertino, CA 95014. In Europe, write 
to Henk van Lammeren, Hewlett
Packard, Dept. 11171, P.O. Box 529, 
1180 AM Amstelveen, The Netherlands. 

*A600+ microsystem component, 128Kb mem
ory, box, Winchester disc. 

Prices are U.S.A. list in OEM quantities of 
100 and include integrated peripherals , one inter
face card, RTE-A and 512Kb of memory for 
Micro 26 and Micro 27. Micro 29 includes 768Kb 
of memory. 

r//0'9 HEWLETT 
~~PACKARD 
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Our 3000 family of printers has an 
impressive list of features. But the most prominent 
new change on our printers is our new name. 

Formerly the Data Communication Products De
partment of General Electric, we're now independently 
owned .. . and our new name is Genicom. 

So the GE 3000 family is now the Genicom 3000 
family. But while the name has changed, the product 
retains its established superiority. 

The Genicom 3000 series of output printers still 
features speeds from 40 to over 400 cps. Single or 
dual mode printing. Type quality from EDP to NLQ. 
Multi-color printing. Graphics. Selectable type fonts, 
American craftsmanship and more. 

Genicom 3000 printers will be as popular as ever 
with end users as well as OEM's, distributors, retailers 
and dealers ... thanks to our list of outstanding features, 
plus the unique commonality advantages of several 
models all based on a single design. 

And Genicom will also offer other products in
cluding our 2000 teleprinters and the soon to be in
troduced 4000 shuttle matrix printers. You 'll find we 
have the same complete product line we had with GE. 

Genicom. We have proven products, experienced 
personnel, established manufacturing facilities, a na
tionwide service network, plus a new commitment to 
excellence that stands behind our new name. 

Genicom Corporation, One General Electric 
Drive, Dept. M311, Waynesboro.VA 22980. In Virginia, 
call 1-703-949-1170. GEiN'""'M 

l\..UI I 

For the solution to your printing needs call 

TOLL FREE 1-800-437-7468 
CIRCLE 64 



For this month's Special Report section, our editors have put together a summary of 
some of the most significant product introductions of 1983. Selections were based on 
reader response, company input, and editorial judgment. Each of the five sections has an 
introduction which looks at technology and product trends that emerged during the 
past year. 

This was a year of progress at both ends of the spectrum-from personal computers to 
superminis. Artificial intelligence came out of the laboratory and new architectures began 
to appear. Supermicros, industry standard operating systems, and networks won our 
hearts and minds with introduction after introduction. 

Not to be outdone, peripheral manufacturers continued their drive toward lower cost 
and higher performance in smaller packages. Disk drives increased storage and speed 
while shrinking in size, and optical disks offered gigabytes of storage. Nonimpact printers 
using new technologies entered the market, while dot-matrix printers began to rival daisy 
wheel units for print quality. 

On the integrated circuit front, increasing function density made much of the progress 
possible. Entire systems appeared on chips . Controllers for disks, printers, and CRTs were 
joined by modems and other single-chip communication systems. Nonvolatile memory 
sizes sparked a trend toward silicon software and the first 256-Kbit dynamic RAMs 
appeared. Full 32-bit micros continued the move toward more processor complexity, and 
CMOS became a major VLSI contender. For ultrahigh speed, GaAs took a great leap 
forward with the premier of commercially available functions. 

Design, test, and development techniques began to converge. High performance logic 
analyzers became easier to use and were interfaced directly to development systems. 
Reasonably priced computer aided engineering workstations appeared on everyone's desk. 
Even personal computers began to be used as engines for these systems. The year also 
witnessed the first signs of a long-range trend aimed at connecting everything from initial 
design to final test. Although such integrated systems are not here yet, the products 
introduced in 1983 clearly established the trend. 

Finally, new packaging, interconnection, and power supply techniques evolved apace 
with the rest of the industry. Glamourless and unsung, such improvements help make 
other technological advances possible. 

~13e~~c/ 
John Bond 
Senior Editor 
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Never before has anyone put so much 
into something so small. The WY-50 gives 
you big terminal features without occupy
ing your entire work-space. This took 
revolutionary design. Design a lot of 
people couldn't accomplish for the price. 
But we did. 

In fact, the WY-50 introduces a new stan
dard for low-cost terminals . You get a 
compact, full-featured design that meets 
the most advanced European ergonomic 
standards. 30% more viewing area than 
standard screens. And a price tag as small 
as they come. 

The WY-50 sells for only $695.00. 

• 14" screen. 
• 80/132 column 

format. 
• Soft-set up mode. 
• High resolution characters. 
• Low-profile keyboard. 
• Industry compatible. 
• Only $695.00. 

For more information on the revolution
ary design, outstanding features and 
unique good looks of the new WY-50, 

contact 
WYSE 

and we'll 
send you a 

brochure filled with everything 
you need to know. The WY-50. The full
featured terminal with the small price. 

WY/E Make the V\yse Decision . 

WYSE TECHNOLOGY, 3040 N. First St ., San Jose, 
CA 95134, 4081946-3075, TLX 910-338-2251, 
in the east, call 5161293-5563, call toll-free, 
8001538-8157, ext. 932, in CA 8001672-3470, ext. 932, 
in themidwest,3131227-5011 , in So. CA, 2131340-2013. 



Special report: 
system components '83 

COMPUTERS 

133 Computers take on new facets to move forward 
by Peg Killmon, Senior Editor 

138 Five-chip set packs mainframe power in compact station ... IBM offers 
mainframe PC and terminal that does windows ... Parallel processing 
scope snowballs with ring technology ... Superminicomputer doubles 
previous high end performance . .. Tall microcomputer builds on 
standard subsystems . .. Computer uses Lisp microcompiler to speed 
application processing ... Advanced Q-bus offerings heighten 
single-board performance . .. Minicomputer expedites execution with 
lOOK-ECL circuitry . .. Lisp-based machine solves artificial intelligence 
problems ... Personal mainframe suggests alternative to 
time-sharing .. . Expandable computer adapts to diverse professional 
uses . . . Improved processor line beefs up midrange computing ... Nodes 
tie desktop supermini into 12M-bps local network ... Software for 
Ethernet LANs reaches transport level . . . Supermini runs multiple 
processors under one operating system 

PERIPHERALS 

169 Mass memory, terminals, and printers sparkle 
by Nie Mokhoff, Senior Editor 

175 High capacity optical disk system appears at last. .. Ink-sheet copier 
blends color print, and thermal transfer techniques .. . Thin-film 
heads/ plated disks are Winchester features ... Monitor faceplate detects 
continuous X-Y coordinates ... Color printers integrate text and 
graphics on plain paper ... Winchester 51/.i" drive packs 140M bytes on 
eight disks . . . Half-height minifloppy holds 3.33M bytes 

INTEGRATED CIRCUITS 

187 Digital ICS move from components to silicon subsystems 
by Tom Williams, West Coast Managing Editor 

194 Coprocessor chip allows "true" text preparation onscreen . . . New 
generation, 32K x 8 DRAMs provide wide operating 
margins .. . Embedded EEPROM erases and reprograms 
in-circuit . .. Register-oriented 32-bit micro allows smooth design 
migration ... Components make multiprocessor systems fault 
tolerant . . . Digital processing chips gain speed and flexibility 

TEST & DEVELOPMENT 

201 Design, test and development converge 
by John Bond, Senior Editor 

206 Microcomputer development system has complete set of 
tools . . . Multiprocessor development stations improve 
productivity ... Graphics processor contributes roam, zoom, and high 
resolution . .. Terminals and copier upgrade color graphics 
systems . . . Multi-user development system runs Unix derivative 

POWER SOURCES & INTERCONNECTION 

213 Power supplies come to grips with MOS technology 
by Deb Highberger, Senior Associate Editor 



We have the 
components that 

make your disc 
drive drive. your 

printer print. 
etc.I etc. 

We have the electromechanical components you need for 
your computers and peripherals. And the responsiveness 
you need to keep your production rolling. 

For memory units, we supply solenoids and a complete 
Ii ne of brush less DC motors designed for 5 X" to 18" disc 
drives. And linear actuators that position read/write heads in 
precise digital steps. 

For printers, we make rotary steppers and subfractional 
HP motors, and magnetic pick-ups. 

For microcomputers, minis and mainframes, Airpax 
magnetic circuit breakers assure positive protection. They're 
unaffected by ambient temperature, and serve the dual 
function of power switch and overload protection. 

And Airpax thermostats monitor cabinet temperatures, 
and shut down systems instantly when overheat threatens 
sensitive circuits. 

You can select from our thousands of standard models. 
Or we'll create a custom model for you, and produce a 
few dozen for prototypes, or millions for a production run . 

Ask us for engineering data. Airpax Corporation, a 
North American Philips Company, W. Johnson Ave. , Box A, 
Cheshire, CT 06410. (203) 272-0301. 

AIRPM 
We give you control. 

CIRCLE 66 
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SPECIAL REPORT ON SYSTEM COMPONENTS '83 

COMPUTERS 

COMPUTERS TAKE ON 
NEW FACETS TO 
MOVE FORWARD 

by Peg Killmon, 
Senior Editor 

Computer systems of every type, emerging from 
every corner, might cause a sense of disarray. 
Instead, this barrage hangs together. With the 
swelling stream of disparate systems comes a 
parallel torrent of software and communication 
products to tie it all together. Thus, instead of 
systems, attention tends to be focused on systems 
of systems. 

Fueled in part by the Fifth-Generation projects 
undertaken by Great Britain, Japan, and the 
European Commission, recent architectural changes 
are affecting all systems from personal to mainframe 
levels. Goals of the Fifth-Generation are to make 
computers perform more functions, and faster, 
cheaper, and easier. Architectures aimed to accom
plish these goals will spread multiprocessing and 
distributed systems, and with them communication 
networks. 

This year's crop 
Although the U.S. is not formally involved in a 

Fifth-Generation project, work continues in the 
private sector in the supercomputer area. Cray 

Research and Control Data Corp (CDC), both 
located in Minneapolis, Minn, have laid their 
plans. CDC set up ETA Systems, Inc (St Paul, Minn) 
to bring out its Cyber 2xx supercomputer. 

Growth in the mainframe area continues with 
Honeywell's (Waltham, Mass) announcement of 
the DPS 88 and IBM's (Armonk, NY) disclosure of a 
top-of-the-line 3084 model Q96, an add-on to the 3081 
that provides a dual dyadic system. Meanwhile, 
minicomputers are stretching toward mainframe 
levels with systems that use parallel processing 
techniques to push performance levels. 

Among this year's introductions, Prime Com
puter's (Natick, Mass) 9950, Harris Corp's (Fort 
Lauderdale, Fla) HIOOO, and Data General's 
(Westboro, Mass) MV/ 10000, all use multiple internal 
processors to raise Whetstone ratings. Parallel 
processors also appear in Digital Equipment Corp's 
(Maynard, Mass) v AXcluster systems and in Perkin
Elmer's (Oceanport, NJ) 3200MPS series. These 
systems provide more power by connecting multiple 
32-bit processors together and sharing a data base. A 
newcomer to the field, Elxsi Systems (Sunnyvale, 
Calif) extends multiple 68000-based processors over a 
wide system bus to achieve performance ratings 
claimed to approach 20 million instructions per 
second (MIPS) . 
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Data General's MV/ 10000 takes the power of minicomputers 
one step further using multiple internal processors. 

Multiple processors also play a part in fault 
tolerant systems. Tandem Computers, Inc (Cuper
tino, Calif) stood virtually alone in the fault tolerant 
area for many years with its 16-bit Nonstop 
systems. This isolation ended with the injection of 
systems from Stratus Computers (Natick, Mass), 
Auragen Systems (Fort Lee, NJ), Tolerant Systems 
(San Jose, Calif), Synapse Computer (Milpitas, 
Calif), and No-Halt Computers (Farmingdale, 
NY). Based on multiple microprocessors, these 
systems take advantage of the growing capability 
of semiconductor technology to economically fill 
demands for continuous system availability. 

' Tandem's recently announced NonStop TXP, 
however, raises the performance threshold. Two to 
three times faster than previous 16-bit systems, this 
machine uses two 16-bit processors operating in 
parallel within the CPU to address high volume, 
online transaction processing applications. Hewlett
Packard's (Palo Alto, Calif) FailSafe 1000, ties series 
1000 systems together in a system aimed at process 
control. August Systems (Tigard, Ore) uses multiple 
68000s in its Can't-Fail computer that meets demands 
of the industrial control area. 

Easier access to data 
Other architectural changes stern from the need 

to make information easier to retrieve. This is the 
bailiwick of artificial intelligence and knowledge
based systems-other aspects of stated Fifth
Generation goals. Residing in university laboratories, 
languages like Lisp and Prolog are adept at forming 
relationships that enable data to be retrieved without 
requiring special programs to be written. The massive 
memories and fast processors necessary to store data 
and calculate relationships previously belonged only 
to mainframes. Now, these attributes are becoming 
available on affordable systems, bringing the 
languages out onto the open market. This year, 
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Symbolics (Chatsworth, Calif), and LISP Machines 
(Culver City, Calif) both produced minicomputer 
level systems that should make these techniques 
available on a broader basis. 

Minicomputers have not only taken on power and 
flexibility, they have also continued to shrink in size. 
Rackmountable 32-bit processors occupying a single 
board emerged with advances in technology. With 
these miniature systems came 16- and 32-bit 
microcomputers housed in desktop packages. 

Seizing the opportunity to stretch their area of 
influence, traditional minicomputer vendors have 
produced packages that sell for under $10,000-the 
seemingly magic mark-yet run standard system 
software. Personal, yet professional, computers 
based on existing 16-bit microcomputers have 
come out. Hewlett-Packard's Model 150, IBM's PC 
and PC XT, Data General's Desktop Generation, and 
NCR's (Dayton, Ohio) Tower 1632 are examples of 
this genre. Out of Intel (Santa Clara, Calif) have 
come box level products embedding the newer 80286 
processor. IBM's newest PC-based workstations 
further extend Big Blue's grasp on the desktop 
market. The XT/370 promises to run Systern/370 
VM/CMS code, and the 3270 PC supplies concurrent 
operation of up to seven sessions (four host interac
tive, two local, and one PC-DOS). More advanced 
32-bit microprocessors are found in NCR's 9300, 
Hewlett-Packard's 9000 series multiprocessor 
machines, and DEC's recently announced 
MicroVAX I. 

Making the connection 
Dozens of vendors have introduced both hard

ware and software to implement a mainframe to 
personal computer connection. Making use of the 
personal computer products in a business-like 
fashion, the methods range from simple terminal 

Bringing the Lisp 
language into 
commercial 
territory, LISP 

Machines' 
Lambda has both 
a four-board Lisp 
processor and a 
Unix coprocessor. 



MORE HIGH PERFORMANCE FROM CIPRICO™ 

RIMFIRE™ 50 SMD DISK 



COMPUTERS 

DN600 workstations interconnect via Apollo Computers' 
Domain network to share data and processing capability. 

emulators to packages that download data from 
the mainframe, allow the user to manipulate it, and 
then upload it to the mainframe. Among the vendors 
of products that accomplish this task are Cullinet 
Software (Westwood, Mass) with a relational DBMS 
for IBM PC to IBM mainframe, Intel Corp with a 
multi-user connection between its DBMS system and 
microcomputer applications, and Ryan-McFarland 
(Rolling Hills Estates, Calif) with a Cobol-based 
software development system that produces 
software to run on systems ranging from PC to 
mainframe. 

Computer communication schemes, 
such as local area networks, have 
resulted in hosts of products. 

Local area networks are also proliferating, pro
viding another method to connect the plethora of di
verse products with one another. These computer-to
computer communication schemes, whether 
Ethernet, Omninet, or some other networking 
scheme, have brought a host of products to market. 
One of the first to take this tack, Apollo Com
puter's (Chelmsford, Mass) Domain network uses 
68000-based workstations. These nodes fit on a 
desk, interconnect to share data and processing ca
pability, and provide the power to handle 
computation-oriented tasks such as computer aided 
engineering {CAE). CGX Corp (Acton, Mass) links 
model 2001 terminals together in an independent net
work to provide both two- and three-dimensional 
graphics capability. 

Other workstations engaged in CAE and computer 
aided design (CAD) applications include Cadmus 
Computer Systems' (Lowell, Mass) 68000-based 9<XXJ 
workstations that interconnect via Ethernet or fiber
optic cables. Telesis (Chelmsford, Mass) takes the 
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development process from schematic through board 
design and into production with automatic routing 
and placement programs and online continuity 
checks. 

One result of this focus on communications is a 
single-board computer that provides onboard 
communication hardware and software. Intel's 
COMMputer serves as an example of how standards 
can serve in system integration. 

Communication plays a role 
Standards in all aspects of connection hardware 

and software already play a major role. The impact 
will only grow in importance as more complex and 
more transportable systems become available. In 
most cases, the missing link is the lack of standard 
software. 

Applied to hardware and to software, standards 
should remove the need to design special purpose 
interfaces to connect computers and peripherals to 
a network. Likewise, communication software and 
application software will not need revisions when 
hardware is upgraded. 

Developments of interest to those trying to cope 
with integrating unlike systems include the 
cooperative effort displayed between major micro
processor manufacturers and Western Electric. 
This group intends to port the Bell Labs' Unix 
System v operating system to chip, board, and 
box-level products, thereby making application 
programs portable between products. 

This move will guarantee future integrators that 
products will move from one vendor's equipment 
to another's. It also solidifies Unix's position as a 
standard operating system-a move looked on with 
enthusiasm by the many manufacturers that have 
adapted Unix for use on their minis and micros. 

While Ada was developed as a standard language 
by government decree, Unix followed the path of 
common hardware standards and rose because of 
user acceptance. Although many versions of the 
product exist, they all take Unix as their base, 
working out in individual ways the recognized 
problems with file handling and communications. 
Ada is also taking its rightful place. Data General 
and ROLM Corp (San Jose, Calif) worked together 
to produce a compiler that received its validation 
certificate in June. Intermetrics (Cambridge, Mass), 
although delayed, plans to release a production 
quality optimizing compiler in Nov 1984, and 
SofTech Inc (Waltham, Mass) intends to deliver its 
compiler in July 1984. 

With projects like these bearing fruit, there is a 
sense that "everything's falling into place." Efforts 
being made to achieve standards in all areas will 
surely lead to easy access of expanded resources. 



Panasonic® 
just slight1y ahead of our time 
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Five-chip set packs mainframe power in compact station 
A 32-bit single-user computer , the HP 
9000 is available as a completely inte
grated desktop workstation, as a rack
mounted module, or in a standalone 
cabinet for building industrial and multi
user systems. Internally, it can be con
figured with up to three of the 32-bit CPU 
cards, as well as with one or more 110 pro
cessor cards, all of which can be plugged 
into the system's card cage . 

The set includes CPU and clock chips, 
both on the CPU board; a I28K-bit RAM 
chip and a memory controller used in the 
256K-byte memory boards; and an 1/0 

processor chip . The uo processor pro
vides eight 1/0 channels per card with 
DMA transactions supported between all 
channels and the memory processor bus. 
This chip is microprogrammed with 4.5k 
38-bit words of resident control store. In 
addition to the DMA transactions, it 
simultaneously handles CPU uo and 
generates CPU interrupts. 

The 450k transistor CPU chip is a stack 
oriented processor with 32-bit address 
and data buses. It handles pipelined data 
transfers at 36M bytes/s, which is also 
the bandwidth of the memory processor 
bus or system backplane. The clock chip 
generates two nonoverlapping I8-MHz 
signals to drive the CPU at a 55-ns cycle 
time. At these speeds the processor is 
able to execute IM instructions/ s. The 
230-opcode instruction set includes 
instructions for IEEE math formats, 
multiprocessing , and multiple pro
cessors. A typical execution time for a 
64-bit floating point multiply is 10.34 µ.s. 

Memory is provided on boards using 
HP 's I28K-bit RAM chip in increments of 
256K bytes for a maximum system main 
memory of 2.5M bytes. Each memory 
address contains 32 bits for data plus 7 
for Hamming codes used by the memory 
controller to detect and correct single-bit 
errors and to detect double-bit errors . In 
addition, the memory controller has a 
32-word associative memory for "self
healing" error correction. When it 
detects single-bit errors, it stores the cor
rect contents in an associative word. 

Any subsequent accesses to the defec
tive address are automatically directed to 
associative memory with no performance 
loss. Double-bit errors or other malfunc
tions cause the memory controller to map 

1 38 COMPUTER DESIGN/December 1983 

a I6K-byte block of memory out of the 
system, thus preserving system integrity. 

A I2-slot card cage is cooled by a single 
muffin fan . Heat is dissipated by means 
of the circuit boards called "finstrates"
"fin" because the copper-core, Teflon 
coated boards serve as heat sinks or 
cooling fins, and "strate" because the 
chips are bonded directly onto the 
boards, which thus serve as the chip 
substrate. 

Five-chip set in foreground mounts on 
boards (above chip set) as nucleus of 
32-bit HP 9000 computer. Module in 
center is rackmounted version; 
background unit is standalone 
workstation. 

The HP 9000 can be supplied with a 
choice of two operating system environ
ments: an HP version of Unix with 
extended functions , or a tailored version 
of HP's Enhanced Basic. HP-UX, the 
Unix version, provides a Unix System III 
software environment with virtual 
memory for both programs and data. A 
maximum virtual address space of IG 
byte can be allocated per process with up 
to 500M bytes of that space available for 
local code and data, and up to 500M 
bytes for shared system code. In addition 
to Fortran and Pascal, HP-UX supports 

the Graphics/ 9000 family of display and 
design graphics . 

A device-independent graphics lan
guage provides fundamental graphics 
functionality, output primitives, and 
color modeling. An advanced graphics 
package incorporates ACM Siggraph 
Core compatibility, two- and three
dimensional viewing, and clipping. Pic
ture segment support with an "operator 
pick input" function allows interactive 
manipulation of graphics images. 

An Enhanced Basic language system 
provides a single-user operating system 
environment with multiprogramming 
and job scheduling. Basic includes both 
an interactive editor and extensions aimed 
at engineering activity. Basic is imple
mented as a runtime compiler. Running 
a program in source code initiates line by 
line compilation, and only the first itera
tion of a loop is compiled-thereafter , 
the loop's source code is executed . After 
compilation, both source and object 
code remain in memory so that the user 
can interactively debug the program. 
Source and object can then be separately 
stored, and the object code alone can be 
later loaded and run if desired. The 
Basic system also supports a three
dimensional color graphics system as 
well as the same IMAGE/QUERY database 
management system that runs on HP 3000, 

1000, 250, and 9845 computers . 
The HP 9000 system is designed to put 

32-bit mainframe computations into an 
individual workstation . It is also config
urable within the card cage for CPU, 
memory, or 1/0 intensive applications . 
In addition, the card cage can be pack
aged in the OEM desktop model 20, which 
includes keyboard floppy and/ or hard 
disk storage and monochrome or color 
CRT, and is priced starting at $28,250. 
The card cage can also be packaged in 
the OEM rackmounted model 30 and the 
minicabinet packaged model 40. A 
model 40 with IM-byte RAM, single CPU, 
and multi-user HP-UX operating system is 
priced under $45,000. Hewlett-Packard 
Co, I820 Embarcadero Rd, Palo Alto , 
CA 94303. 
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is the most versatile emulation 
system available for Motorola's 68000 series micro
processor. And now you can rent this system from 
Leasametric, the foremost renter of quality electronic 
test equipment. 

Speed, simplicity and power. The HDS-
400 runs up to 12.5 MHz clock speed, the fastest 
today. And it performs real-time emulation and 
analysis at clock speeds up to 10 MHz with no wait 
states. So you can gauge your prototype's true 
performance. 

This emulation system is unique. It can down
load both the target system code and the debugging 
system from either the Motorola EXORmacs"' 
Development System, DEC VAX"'or Motorola 
VME/10 as hosts. The HDS-400 can serve as a 
fully functional substitute for the MPU in your target 
system. And its analysis commands are straight
forward, so you can rapidly debug and integrate 
your target system. 

But this simplicity and power is further 
enhanced by the Bus State Analyzer module that is 
also available for rent from Leasametric. With it 
you can gather data by continuous trace mode, 
sequential trigger mode and window trigger mode. 
Plus generate performance histograms that pro
vide a clear picture of system performance efficiency. 

Rent the best from the best. Rent the HDS-
400 from Leasametric and you get equipment that 
has been rigorously tested and fully calibrated. 
It arrives ready to work. Complete with operator's 
manual and all accessories. 

Our service is famous in the industry. We'll 
ship your order immediately and be there if you 
need us. If a system problem occurs, we'll take 
immediate action. With timely on-line diagnostics, 
on-site service or replacement. 

Call Leasametric and stretch your cash. Our 
rental charges are much smaller than the capital 
outlays of buying. Rent what you need. Or lease it. 
Or rent with option to buy. We'll tailor a package 
that fits your needs. 

Rent and you pay for equipment that's being 
used, not sitting on a shelf somewhere. Real-time 
emulation at the right price. And Leasametric has 
thousands of other quality items for rent. We'd be 
pleased to tell you more-and to send our latest 
catalogue. Call us at 800-227-1817. In Europe, call 
Leasametric GmbH,Eching/Munich.(089)3192007. 

Rent the best name in the business 
from the best name in the business. 

llill LFASAJV\ETRIC 
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COMPUTERS 

IBM offers mainframe PC and terminal that does windows 
An IBM/370 on a chip it is not. Coming 
very close to that concept, though, is a 
new version of the IBM PC that can run, 
create, edit, and generally manipulate 
software programs that have been 
written for the IBM/370 mainframe com
puter. The XT/370 connects to a host 
computer running System/ 370 virtual 
machine/ conversational monitor system 
(VM/CMS) application programs, and 
brings them to the desktop system for 
processing. This system is really three 
workstations in one: a standard IBM PC, 
VM/CSM workstation, and an IBM 3277 
display terminal that attaches to a host 
computer. Currently, it is a single-user 
workstation that has up to four million 
characters of virtual memory. 

The XT/370 consists of the IBM PC XT 
with more than 250,000 characters of 
memory, a display unit, diskette drive 
with a 360,000-character capacity, a 
fixed storage unit that can hold either 10 
or 20 million characters and three new 
cards within the PC that allow the com
puter to run 1310 software. The pro
cessor card houses three microprocessor 
chips-two 68000s, of which one is an IBM 
custom design, and a third chip that is a 
custom IBM 8087 . The first two micros 
execute data and control instructions for 
1310 fixed point software, while the Intel
based 8087 executes System/ 370 floating 
point instructions. 

The second memory card provides an 
extra quarter million bytes of storage. It 

has up to four million characters of vir
tual memory for interactive computing 
in the VM/PC mode of operation . The 
card also expands the available memory 
in the PC XT mode to 655,360 characters. 
The third card, a controller card, pro
vides the coaxial attachments that enable 
the unit to act as a 3277 model 2 terminal 
when connected to a host computer by 
an 3274 display control unit. The IBM PC 
XT 1370 will be available in the second 
quarter of 1984 and will start at $8995 

for the 10-Mbyte storage version and go 
up to $11,690 for the 20-Mbyte option. 

In direct competition to Apple's Lisa, 
IBM also introduced the 3270 Personal 
Computer (photo) which allows users to 
work on seven concurrent sessions in the 
display. Through a windowing function, 
portions of all seven sessions can be 
viewed on the screen simultaneously. 
What 's more, any one session can be 
zoomed for full-screen view or scrolled 
vertically and horizontally. In addition, 
its data can be interchanged with data in 
any one of the other sessions. 

The 3270 comes with a high resolution 
color monitor (720 x 350 pixels), which 
enables data to be highlighted in one of 
eight colors in any of the windows. The 
terminal uses a 122-key keyboard that 
combines both the functions of the IBM 
PC and the 3270 terminals. Thus, on the 
display the user can have both word pro
cessing sessions using oos 2.0 application 
programs in one window, and VisiCalc 
financial and mathematical data in the 
other. Data from either window can be 
interchanged with the other. The 3270 
comes in three model choices with prices 
ranging from $4290 to $7180. The color 
monitor sells separately for $995. IBM 

Corp, Information Systems Group, 900 
King St, Rye Brook, NY 10573. 

-Nie Mokhoff, Senior Editor 
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Parallel processing scope snowballs with ring technology 
Cyberplus multiparallel processors offer 
a performance of 650 million instruc
tions per second, and 65 million 64-bit 
floating point operations per second. 
This system incorporates a ring concept 
that allows expansion to the point that 
64 processors can be used to run one 
application. This technique provides 
system speed, accuracy, and flexibility. 

An interconnected network of indi
vidual processors makes up the ring 
technology used in the Cyberplus 
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system. Linked to the series 800 com
puter, the ring forms a high speed com
munication channel for interprocessor 
control and data transfer . All processors 
are directly interconnected via the inter
face that the ring port function unit pro
vides. Sustained data transfers occur 
concurrently among all processors at 
800M bps per ring, and read/ write oper
ations from processor to ring occur at 
the same rate. A multiple processor 
system would then have an interpro-

cessor transfer rate of l .6G bits multi
plied by the number of processors. 

Up to four rings can connect to com
puter memory, with up to 16 processors 
per ring . This allows 64 processors to 
run on a single series 800. In this maxi
mum configuration, all processors oper
ate independently and can execute on 
every clock cycle. The memory capacity 
of each processor is 256K 64-bit words 
expandable to 512K 64-bit words. 

(continued on page 142) 



Now you have a choice! 

The best way to make the 
HP 7580 better was 

Introducing the new, 
larger-format HP 7585 

Drafting Plotter. to make it bigger. 
You asked for it! 
Ever since its introduction two years 
ago, the HP 7580 Drafting Plotter has 
enjoyed an unparalleled reputation for 
price/performance excellence. User 
reaction has been overwhelmingly 
positive. 

But some of you wanted more, and 
expressed the desire for even larger 
plotting capabilities. And now Hewlett
Packard has met your challenge. 

The new HP 7585 Drafting Plotter 
maintains all of the many benefits of 
the HP 7580. The significant difference 
is the ability to output plots up to 
36 . 5"x48~' 

Now, both plotters can: 

Interface with HP, DEC~ .. 
and other ASCII computers with RS-
232-C or IEEE 488 (HP-IB, GP-IB) in
terfaces. (Both interfaces are standard 
on each plotter.) Also, a new capability 
for both plotters is modem operation 
for remote or timeshare applications. 

Interface with existing 
FORTRAN application 
programs ... 
using the HP Industry Standard Plot
ting Package, our version of the stan
dard CalComp plotting software. 

Give you high throughput and 
quality output. 
4 G's acceleration; 60 cm/s (24ips) 
speed; addressable resolution 0.0250 
mm (0.000984"), with a mechanical 
resolution of 0.0032mm (0.00012"). 

1101302 

Cut the cost ofhigh
performance plotting in half. 
It took a technological breakthrough 
to bring the price of an E-size, high
performance plotter in at only $22,900, 
and a D-size unit at $16,100. (Domestic 
USA prices only.) 

Provide long-term 
satisfaction with their ease 
of use and reliability. 
Hewlett-Packard has a worldwide 
support organization that can provide 
quick on-site maintenance. 

Take the hassle out of 
handling pens. 
8 pens are capped automatically in 
each of three carousels, keeping your 
pens always ready to write. Carousels 
are matched for fiber tip, roller ball, 
and liquid-ink drafting pens. This al-

lows automatic, manual, or program 
control of pen forces and speeds for 
optimum plot quality. 

Plot on a wide range of media 
and sizes. 
Produce plots on paper, vellum, double 
matte polyester film - even preprinted 
forms. All standard sheet sizes from 
notebook size sheets to 24.5"x 48.0" 
for the HP 7580,and 36.5"x48.0" for 
the HP 7585 are easily accommodated. 

For more information. 
To receive a free sample plot and more 
detailed information, mail the coupon 
today. Or call Bill Fuhrer at: 

(619) 487-4100 

F'//ff9 HEWLETT 
~~ PACKARD 

~-----------------~ I 11302 COY I 

I Mail the coupon to: Hewlett-Packard I 
16399 W. Bernardo Drive, San Diego, CA 92127 

I Attn: Nancy Carter 
D Please send me more information about the HP 7585 and HP 7580. 

I 
I 
I 
I 
I 
I 

D Send a sample plot from one of your drafting plotters. 
D Have a Hewlett-Packard representative call me. 
DI am interested in re-selling your plotter as part of my system. Have your OEM 

sales manager call me. 

My computer and operating system are--------------
My application and software are----------- ------
Name _____________ ~ Title ________ _ 
Division/ Dept. _______ Company ___________ _ 
Address City, State & Zip _ ________ _ 
Phone Number( __ ) __________ _ DEC is a re~istered trademark of 

Digital Equipment Corporation. 

I 
I 
I 
I 
I 
I 
I 

L-----------------~ 
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Parallel processing 
(continued from page 140) 

Two processors are available: a 16-bit 
integer unit and 32- and 64-bit floating 

point units. The integer processor has 15 
independent functional units. They per
form 8-, 16-, and 32-bit mathematics 
and each accepts operands and output 
results every machine cycle (20 ns). A 
control functional unit executes an instruc
tion every machine cycle and each 
instruction, in turn, can start up multi
ple functional units. Floating point pro
cessors extend the integer processor with 
32- and 64-bit capability by adding three 
floating point functional units. A cross
bar allows output of one unit to be passed 
and act as input to another unit(s). 

System software interfaces with appli
cation programs running under the NOS2 
operating system to load code into the 
processor(s), transmit data between the 
host and processor(s), and start and stop 
tasks. For software development, a cross 
assembler, an instructor load simulator, 
and a Fortran cross compiler are provided. 

An entry level base processor is priced 
at $735,000 including a 16-bit integer 
unit and 256K words of memory. Con
trol Data Corp, PO Box 0, HQNlOV, 
Minneapolis, MN 55440. 
Circle 262 

Superminicomputer doubles previous high end performance 
Key features of Data General's latest bid 
in the mainframe-class superminicom
puter arena include highly pipelined par
allel architecture, Advanced Schottky 
TTL, fast static RAMS in dedicated 
caches, and hardware design innova
tions including a ''board-slice'' floating 
point processor and separate address 
generator. While doubling the perfor
mance of its earlier high end MY ;sooo, the 
company has cut cycle time in the 
Eclipse MV/ 10000 from 220 to 140 ns . 

The 32-bit virtual memory machine 
gleans 2.5M-Whetstone/s double
precision performance for up to 192 
users. This is backed by 16M-byte main 
memory, 18.50-byte online storage, 40-
byte virtual address space, and 20-byte 
program size. Cross development of AOSI 

RT32 realtime and AOS/VS virtual storage 
operating systems accommodates CAE 

and technical timesharing as well as real
time computational applications. 

Two identical boards compose the 
floating point unit, which divides the 
execution task by using one board for 
single-precision (32-bit) and both boards 
for double-precision (64-bit) operations. 
Parallel design dedicates separate hard
ware ALUs for mantissa, sign, exponent, 
and multiply/ divide functions . Accuracy 
is improved through 72-bit wide data 
paths that allocate 56 bits to the man
tissa and 8 bits to the exponent, with 8 
guard bits. 

Four pipeline levels in the instruction 
processor provide for concurrent fetch , 
decode, and execution of macroinstruc
tions. Each instruction sequence is car
ried through the pipeline in various 
stages of completion, with one exiting 
every 140 ns . The directly mapped 
instruction cache acts as a 4K-byte, 
lookahead/lookbehind buffer for the 
instruction stream, fetching 32 bits every 
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Dedicated pipelines, caches, and buses allow Data General's Eclipse MV 110000 
subsystems to operate concurrently with minimal contention. Microcode has 
been extended from 80 to 104 bits to take advantage of expanded system 
organization and provide better control of parallel operation. 

70 ns. Lookahead buffering prefetches 
and stores instructions from the system 
cache before they are executed-to 
improve performance in sequential 
instruction streams. Lookbehind buffering 
retains instructions after they have been 
decoded, reducing execution time for 
program loops. 

A dedicated address generator creates 
logical addresses from the instruction 
stream and converts them to physical 
memory addresses. It operates concur
rently with other processing subsystems so 
that operand fetches can overlap instruc
tion execution. It also contains its own 
32-bit ALU and register file that is 

accessible to the instruction processor. 
This register file supports a fifth pipeline 
level that allows macroinstructions to 
reference a logical memory address 
within one 140-ns cycle. Under micro
program control, the address generator 
performs 32-bit arithmetic to offload the 
integer processor . 

MV/ 10000 is hardware and software 
compatible with other Eclipse MV family 
computers. Languages supported include 
Fortran 77, PL/I , Basic, c, and Pascal. A 
basic system costs about $211,000. Data 
General Corp, 4400 Computer Dr, West
boro, MA 01580. 
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ApJ?licon wanted to 
make still another mark 
in CAD/CAM. 

They wanted to 
build a lower cost, com
pact, desktop workstation 
to use with their state-

,, of-the-art Series 4000 --
Jerry Sabath, Ptrject Manager, CAD !CAM system. A 

Appzicon unit that could deliver 
high resolution graphics, like the more 
expensive bit-shce approach. 

Their only problem was in finding the 
right set of components that would deliver bit
shce performance, for a fraction of the cost. 

We delivered their solution. 
Applicon selected the recently intro

duced Intel iAPX 186 microprocessor and the 
Intel 82720 Graphics Controller. Together, 
these two chips provided twice the perform
ance of the processor you thought was the 

best for graphics. And at two-thirds the cost. 
We saved them space, too. Because 

of the high level of integration built into our 
186 and 82720, we were able to do the job 
with 15 fewer chips than any other micro
processor. Making their desktop system even 
smaller. 

Allowing Applicon to take a bit larger 
slice out of the CAD/CAM pie. 

Start saving with us now. Write: Intel, 
Lit. Dept. F-6, 3065 Bowers Avenue, Santa 
Clara, CA 95051. 

Or cut that cost 1003, by calling us 
toll-free. (800) 538-1876. In California, (800) 
672-1833. ·int_ r deliv~rs 

1 'e' solutions 
United States and Canadian Distributors: 

Alliance, Almac Electronics Corporation, Arrow Electronics, Avnet Electronics, 
Hamilton/ Avnet, Hamilton Electro Sales, Harvey, Kierulff 

Electronics, Inc., L.A. Varah, MTI Systems Sales, Mesa Technology Corporation, 
Pioneer, Wyle Distribution Group, Zentronics. 

In Europe and Japan, contact your local Intel Sales Office. 
© 1983 Intel Corporation. 
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Tall microcomputer builds on standard subsystems 
- ...... ..- The 29 11 (74-<.:m) high Tower 

1632 is built around a 16-bit 
10-MHz MC6800J processor, a 
Unix III based operating 
system, a Multibus 110 sub
system, and fixed Winchester 
drives. The MC6800J supports 
up to 16 simultaneous local 
or remote users, each perfor
ming multiple functions. Up 
to six microprocessor based 
OMA controllers that handle 
the 5 V4 11 disks, eight-<.:hannel 
110, and multiprotocol com
munications offload 1/0 

.._ ___ _. functions from the CPU. Up 
to 2M bytes of main memory in 256K
byte increments and 60M bytes of Win
chester disk mass storage in the main 
unit are supported. Add-on units can 
expand mass storage to more than 1 G 
byte. Standard magnetic media inter
faces include the SA400 for lM-byte 5 V4 11 

floppies, the ST506 for lOM-byte Win
chesters, an SMD for 8 "Winchesters, and 
the QIC II streaming tape. The six-slot 
Multibus 110 system is separate from the 
dedicated two-slot high speed memory 
bus. The buses function both simultane
ously and independently to minimize 
contention and maximize throughput. 
Unix optimized memory management 
unit with 256K ECC memory uses a full 
24-bit addressing field and provides a 
clear migration path to 32-bit 
technology. 

Five "menu personalities," one for 
each of five programming sophistication 
levels, are part of the enhanced Unix . 
These personalities allow easy access to 
the system. To facilitate applications 
development, NCR's N-GEN dictionary
driven applications generator contains 
the needed software tools to generate 
quick computer programs. Cobol, 
Business Basic, Fortran, and C 

languages are supported. Two RS-232-C 
ports provide ASCII teletypewriter and 
Bisync 2780/ 3780 communications. Other 
protocols supported are NCR's OLC, 
SOLC/SNA, X.21 / X.25, and Unix net
working. 

Carrying features beyond industry 
standards, the Tower 1632 includes a 
power fail recovery system that preserves 
data in memory (without specialized 
applications programming) until power 
is returned after an outage. In addition, 
the intellectual properties protection 
system prevents both proprietary 
operating and applications software 
from running on unlicensed machines. 

The $12,000 Tower 1632 will be sold to 
computer systems houses, OEMS, 
distributors, and dealers who can add 
applications software, specialized peri
pherals, and other subsystems to suit 
customized needs. NCR Corp, Dayton, 
OH 45479. Circle 264 

Computer uses Lisp microcompiler to speed application processing 
The Lambda computer achieves faster 
results by swapping speed-critical por
tions of an application program directly 
into the control store. A microcompiler 
converts already assembled Lisp object 
code into microcoded equivalents, thus 
simplifying microprogramming tasks. 

The computer's flexibility also 
extends to its hardware design. A high 
speed bus primarily handles processors 
and memory devices, while slower 
peripherals such as disk drives and 
printers reside on a separate Multibus 
backplane. A system diagnostic unit 
(sou) supervises interbus communica
tions and automatically monitors the 
status of installed devices. 

In addition to microcoding high speed
application program sections, the micro
compiler can be used for application
specific instruction sets and to secure pro
prietary software. Users can directly 
address 52K words of the 64K-word virtual 
control store memory without regard to 
the control store's actual size (a limitation 
in previous machines). Because 12K words 
are reserved for system programs that 
remain at all times, paging techniques load 
only 16 word segments at a time from disk 
into the 16K-word physical memory. 
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The sou receives peripheral service requests from processors residing on Nubus. 
The unit schedules the necessary actions on Multibus peripherals, and returns the 
necessary acknowledgments upon completion. 

Such microcompilation techniques more 
than double performance speeds as com
pared to conventionally compiled Lisp 
programs, according to the company. 

A $72,500 single-unit Lambda com
puter includes a 256K x 32-bit main 
memory with error correction, one 
470M-byte storage module drive (SMD) 
type disk drive (the SMO disk controller 

can handle four drives), a 16 x 16 matrix 
multiplier, and an 800- x 1024-pixel 
black and white display with mouse. 
Delivery is quoted at 8 to 12 weeks. A 
40-bit version with 32-bit floating point 
arithmetic and 21.50-byte virtual 
address space is expected early next year. 
LISP Machine, Inc, 3916 S Sepulveda 
Blvd, Culver City, CA 90230. Circle 265 
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Advanced 0-bus offerings heighten single-board performance 

A "new generation of Q-bus products" 
includes a board-level microcomputer 
with PDP-11170 performance and a high 
speed peripheral processor to offload the 
Q-bus, an upgraded Falcon single-board 
computer, and an extension of Micro
power /Pascal that runs under VMS or 
RSX-I I operating systems in a multi-user 
environment. 

For computation intensive applica
tions, the most important of these Q-bus 
products is the -11170 on a board, the 

LSI-11/73. This is the first product built 
around the 20-MHz J-11 microprocessor 
introduced a year ago. Built on the same 
dual-height size module as an -11 / 23, it 
has four times the power. The J-11 micro
processor engine for the -11173 has 32-bit 
internal and 16-bit external data paths 
and onboard floating point hardware. 
The J-11 also has onchip a four-level 
pipelined architecture, cache support, and 
memory management implemented in 
VLSI CMOS. 

The LSI-11173 is a powerful microcom
puter with 22-bit memory addresses (4M 
bytes), 46 FP-11 single- and double
precision hardware floating point instruc
tions, PDP-11170.system registers, SK-byte 
cache, and Q-bus interface. All PDP-I I 
operating systems can be run on the 
LSI-11 / 73 and, for the first time, Unix is 
sold and supported by DEC. 

To increase throughput, the KXT 11-c 
peripheral processor was developed. This 

single-board computer is based on the 
T-11 microprocessor and functions as an 
intelligent controller. With synchronous 
and asynchronous interfaces, parallel in
terface, and a two-channel DMA con
troller, the KXT 11-c is optimized to 
handle communications processing from 
a wide variety of DMA devices. This frees 
the arbiter CPU to perform other func
tions. In very 110 intensive applications, 
as much as an 80 percent gain in through
put can be achieved by using the KXT 11-e. 

Up to 14 of the units can be added to 
the same Q-bus configuration. Only 
minor application software changes are 
needed. RT-II, RSX-llM, and Micropower/ 
Pascal have utilities and drivers to sup
port the board. Digital Equipment Corp, 
OEM Group, 77 Reed Rd, Hudson, MA 
01749. 

-John Bond, Senior Editor 
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Minicomputer expedites execution with 1 OOK·ECL circuitry 
The Harris 1000 computer system, de
signed with lOOK-ECL technology, fea
tures a 4-MIPS Whetstone performance 
while using less power than earlier ECL 
circuitry. This advanced technology, com
bined with hardware for virtual memory 
and transcendental functions, gives the 
system a high speed application base that 
includes scientific and industrial areas . 

The basic system configur
ation includes a CPU with 6K 
bytes of cache, 16 external 
interrupts, a line frequency 
clock and an interval timer, 
the vos operating system, 
and dual cabinets. In addi
tion, special functions are 
performed by the mainten
ance aid processor (MAP), 
the integrated memory sub
system (IMS), and the com
munication network pro
cessor (CNP). 

As a separate micropro
grammed processor, the 
MAP runs power-up diag
nostics and checks memory, 
uo channels, and CPU data 
paths before loading micro
code. The IMS combines the 
memory controller with 
l .5M bytes of memory on a 
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single board (with capac1t1es to 
12M bytes) for both main and shared 
memory. 

Each CNP in the system (up to 14 can 
be added) simultaneously supports com
munication via async, sync, isochronous, 
and X.25 protocols. IEEE-488 and parallel 
line printer interfaces are also available . 
Single-board CNPs support up to 16 com-

munication lines for local or remote 
device connection. In addition, each line 
is individually programmable and has 
the ability to concurrently support dif
ferent protocols at different speeds. 

A soft control store implements the 
CPU microcode for instructions in RAM 

instead of PROM. Volatile RAMs are 
automatically loaded each time the 
machine is powered up . Any time the 
microcode is enhanced, the control store 
can be updated by distributing new micro
codes. 

The system's virtual memory is 
demand-paged and totals 48M bytes (con
figured in 3K-byte pages). The CPU 
includes one virtual address register for 
each page to track virtual to physical 
memory relationships. 

Additional high speed features include 
pipeline processing, which allows seven 
instructions to be processed simulta
neously with a CPU cycle time of 75 ns. 
Precisions ranging from 32-bit single 
precision to 96-bit quadruple precision 
are also possible with the system. 

The basic system 1000 is priced at 
$250,000. Harris Corp, Computer Sys
tems Div, 2101 W Cypress Creek Rd, Ft. 
Lauderdale, FL 33309. 
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KOll1'RON logic Analyzer/Slave Emulator 

Your Most Powe1ful Micro Development Tools 
Have Been Combined 

Now you can have timing and state logic analy
sis, slave in-circuit emulation, and full software 
development capability in one powerful, eco
nomical system. And, KONTRON's new Logic 
Analyzer/Slave Emulator (LASER) system can 
be configured to match your needs. With 32-, 48_-, 
or 64-channel logic analysis to 100 MHz. With 
built-in dual 5%" disk drives. With disassemblers, 
microprocessor interface, and slave emulation 
for all popular 8- and 16-bit chips. And, with all of 
the software development tools and ease-of-use 
features of the KONTRON/ 
FutureData 2300 Series 
development system at 
your command, running 
under CP/fv1®*. With the 
flexible LASER system, 
you can reduce your 
investment in new devel
opment tools by as much 

as 50 percent. If you already own a 2300 Series 
system, expand its logic analysis capability with 
a software-compatible LASER. Or, if you own 
a KLA Series Logic Analyzer, expand its use by 
adding an ASCII keyboard, software develop
ment tools, and in-circuit emulation. LASER 
can even be interfaced to Intel, Motorola, HP, 
Tektronix, or other development systems. Com
plete your capabilities with one of KONTRON's 
desktop or portable PROM programmers. 
Get all the facts and figures on these synergistic 

cost-reducing solutions to 
your hardware/software 
developmenVdebugging 
needs. Call our 24-hour 
toll-free number (800) 
227-8834 ... or drop us 
a line. 
*CP/M is a registered trademark 
of Digital Research, Inc. 

EL~g~ARNJJi8 Lr.4 KONTRON 
INSTRUMENTATION ·-~ ~ ELECTRONICS 

IN THE UNITED STATES IN EUROPE 

KONTRON Electronics KONTRON Messtechnik GmBh 
630 Price Avenue, Redwood City, CA 94063 Breslauer Sir. 2, 8057 ECHING/W. Germany 
Tel : (415) 361-1012; outside CA: (800) 227-8834 Tel : (0 89) 3 19 01-1 Telex: 05 22 122 

Circle 7 3 for Literature Circle 143 for Demonstration 
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Lisp-based machine solves artificial intelligence problems 

Previously, massive artificial intelligence 
problems had to be solved with a main
frame computer. Now a superminicom
puter from Symbolics can be used, 
promising significant price/ performance 
advantages. This Lisp-based computer 
system is a high performance interactive 
workstation designed for symbolic 
rather than numerical processing. 

It has a 36-bit tagged architecture with 
32-bit data paths, and executes pro
grams at an average of lM high level 
instructions/s. Virtual memory contains 

1,048,576 pages of 256 36-bit 
words. Basic system hard
ware features 2.3M bytes of 
MOS memory with ECC; one 
parallel and three standard 
serial 110 ports; a !OM-byte 
Ethernet interface, a graphics 
console that includes display, 
keyboard, and three-button 
mouse; and a 169M-byte 
SMD-compatible Winchester 
disk drive. Each memory 
board has single-bit error cor
rection and double-bit error 
detection. Up to 15 memory 

boards can be installed in the standard 
chassis for a total of 34M bytes of main 
memory. 

Hardware options include 1280 x 1024 
high resolution color graphics display, 
with 8-, 16-, 24-, or 32-bit/ pixel map
ping at up to 10 bits/ color (R,G,B); 
floating point accelerator; and 9-track 
tape drive. Also available are a 20M-byte 
cartridge tape drive; 1200-baud auto
dial/answer modem; 470M-byte Win
chester or 300M-byte removable media 
disk drive (up to four); IEEE 796 (Multi-

bus) interface bus; and 10-page/ min 
laser graphics printer. 

An extensive, interactive program
ming environment includes sophisticated 
display system with multiple, over
lapping windows for the black and white 
and color displays; realtime editor; and 
incremental compilers. 

Zetalisp, an enhanced version of Lisp, 
is the primary language. Flavors, an 
object-oriented programming language, 
transcends essentials of Smalltalk in a 
manner fully integrated with the Zetalisp 
system. Fortran-77, C, Pascal, and Inter
lisp are also supported. 

Zetalisp provides a single-level (vir
tual) memory system that automatically 
allocates memory space and reclaims 
memory space no longer needed by the 
running program. The system uses sym
bols or objects, with each symbol assigned 
to its own memory space. No syntactic 
or semantic distinctions are made 
between the system programming lan
guage and the application programming 
language. Symbolics, Inc, 9600 De Soto 
Ave, Chatsworth, CA 91311. 
Circle 268 

Personal mainframe suggests alternative to time-sharing 
The Canaan computer uses a new oper
ating system giving users access to IBM 
System/ 370 VM/CMS software allowing 
individual time-sharing capabilities. 
System architecture runs /310-based pro
grams, yet provides integrated graphics, 
concurrent processing, and a multi
window display-capabilities that the /370 
architecture does not support. 

Key to the computer is a proprietary, 
virtual memory operating system. It 
allows transparent file and data access 
across the network over a !OM-bps 
Ethernet link. Consequently, this paral
lel system does not need its own file 
system or 110 recovery. The virtual 
memory address space is 16M bytes with 
the number of concurrent processes/ 
mode limited only by the memory capac
ity. Main memory capacity ranges from 
lM to 4M bytes of RAM with ECC. 

At the system's heart is a 32-bit pro
prietary processor that executes the IBM 
1310 instruction set in native machine 
code. Furthermore, the system architec
ture provides two buses. A 32-bit data 
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bus with 24-bit addressing supports the 
main processor and memory. Function
ally, it transfers data and speeds pro
gram execution. The standard 16-bit 
Multibus supports the 110 processor and 
increases throughput. A separate micro
processor is used for 110, device control, 
and network access. 

One or two high resolution bit
mapped displays, each with a graphics 
controller, provide both portrait and 
landscape orientation. A 15 11 or 17 11 

green and black display provides 1024- x 
768-pixel resolution . A detached key
board supported by the 110 processor 
has three sets of function keys. The three 
sets include 3270 keys, user defined keys, 
and system keys. 

Software support includes System/310 
CMS source programs, with directly 
transportable text and module files. 
Advanced facilities include multiple con
current processes, overlapping multi
window displays, programmable fonts, 
and a separate 110 processor file system 
for file sharing and protection. 

Peripheral support includes 35M- to 
140M-byte random access storage on 
one or two internal Winchesters. Addi
tional options include an IBM-com
patible nine-track 1600 bpi tape drive 
and low and medium speed printers. In a 
typical network of six nodes with shared 
peripherals, the unit prices will be about 
$35,000 per node . Canaan Computer 
Corp, 39 Lindeman Dr, Trumbull, CT 
06611. Circle 269 



Let Fluke rescue you from 
the landslide of pp-board failures. 

Four billion microprocessors will 
be built into countless products this 
year. We're filling the world with 
micro-systems. But how can we 
test and service them all? 

Fluke's 9010A Troubleshooter 
puts some fast, simple answers 
at your fingertips. It's the first 
tester so easy to use, you'll start 

testing the first day. 
Fluke has pre-programmed the 

9010A to find most common faults 
automatically. Press a single key 
and it checks for Bus, ROM, RAM, 
or 1/0 faults, displaying clear diag
nostic messages. For faults beyond 
the bus, our smart probe uses both 
stimulus and measurement to 

quickly track failures to the node. 
With support for 32 types of 

microprocessors, the 9010A will 
test almost any product. Merely 
plug the correct interface pod into 
the microprocessor's socket and 
take control of the unit under test. 

You can easily customize any 
9010A test right at the keyboard. 
Or, for extensive programming, use 
our new 9010A off-line Language 
Compiler with a personal computer. 
It makes programming easier and 
up to 3 times faster! 

Don't get buried in the PCB 
landslide. For less than $5,000 you 
can own a Fluke 9010A, complete 
and ready for testing today. For 
more information, contact your 
local Fluke representative or call 
800-426-0361. 

IN THE U.S. AND NON
EUROPEAN COUNTRIES: 
J ohn F luke Mfg. Co., Inc. 
P.O. Box C9090, MIS 250C 
Everett, WA 98206 
(206) 356-5400, Tix: 152662 

Now write 9010A soft
ware off-line with our 
new Language Compiler 
and popular personal 
computers. It's a conven
ient tool that makes pro
gramming fast and easy. 

IN EUROPE: 
F luke (Holla nd) B. V. 
P.O. Box 5053 , 5004 EB 
Tilburg, The Netherlands 
(013) 673973, T ix: 52237 

='F::L::U=::K::E:'® 

9010A Micro-System Troubleshooter. 

Copyright© 1983. John Fluke Mfg. Co. , Inc. 
All rights reserved. 
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Expandable computer adapts to diverse professional uses 
Texas Instruments has taken several 
steps away from the game machines with 
its Professional Computer. This expand
able system combines internal diskette 
and Winchester drives, enhanced commu
nications, ergonomic keyboard, internal 
modem, and high resolution display. In 
addition, voice management and English 
language command capabilities will be 
introduced for the computer. 

The compact system unit houses an 
8088 16-bit CPU and 64K-byte RAM that is 
optionally expandable to 256K in 64K
byte increments. The computer's SK-byte 
system ROM is expandable to 16K. A 
320K-byte built-in diskette drive is stan
dard; an optional 5M- or lOM-byte Win
chester drive, or a second 320K diskette, 
can be installed internally by users. Also 
featured as part of the main unit are 
diskette controller, five-slot expansion 
bus, keyboard interface, parallel printer 
port, power supply, speaker, and mono
chrome or color CRT controller with 
4K-byte video display memory. 

High resolution data are presented on 
a 12" (30-cm) green phosphor mono
chrome display or on the optional 13 " 
(33-cm) color display. Both CRTS use a 
25-line x 80-col format and 720 x 300 
pixels with the graphics controller option. 
Applications programs, even with exten
sive graphics, can operate with either 
display unit without modification. No 
reprogramming is required when changing 
displays. 

Communications options provide a 
variety of protocols needed for smooth 
interaction with other computers and 
data bases. Both TIY and 3780 emulators 
are available for the computer in net
work environments. Standalone 3270 
SNA, clustered 3270 BSC/SNA, 3101 emula-

tion, and communications to Tl's 
Business Systems minicomputers are 
supported as part of the third-quarter 
1983 enhancements. Either a 300- or 
300/1200-bps internal direct connect 
modem, with auto-dial/answer capabili
ties, provides communications to other 
peripherals or data bases over ordinary 
telephone lines . 

Also planned is the natural language 
user interface. Derived from Tl's 
research in artificial intelligence, the 
interface combines common English 
words and phrases into computer com
mands. Users construct sentences from 
word groups shown in a set of windows 
displayed on screen. Selected items from 

each window appear at the bottom of 
the video screen as standard English 
sentences describing the functions to be 
performed. The computer can also rec
ognize and respond to voice commands 
through the voice management system. 
Combining speech processing, voice rec
ognition, and telephone management 
functions in a single integrated internal 
unit, the 32-bit signal processing micro
computer based system recognizes an 
unlimited number of spoken words or 
phrases . The basic computer is currently 
selling for $2595. Texas Instruments 
Corp, Data Systems Group , PO Box 
402430, H-651, Dallas, TX 75240. 
Circle 270 

Improved processor line beefs up midrange computing 
Additions to the 4300 processor line storage. The system is available with up This custom logic chip contains 1100 
deliver powerful computing in IBM's to 12 million characters of main storage logic circuits for increased processing 
midrange systems. The expanded series and six 110 channels (or four DASD/8809 power. In addition, the cache uses a new 
introduces the 4361 and the 4381 pro- adapters and three 110 channels). bipolar static RAM. Multichip modules, 
cessors, both units for scientific and As with the 4361, model 4381 has up to 2.5 in square, hold up to 36 of these 
commercial applications. 16 million characters of main storage, in logic and memory chips. Up to 22 such 

Model 4361 uses a dense bipolar VLSI addition to 12 1/0 channels. The model modules will plug onto a board in the 
memory chip that provides four times 4381 can act as either a host or distributed 
the storage capacity of a similar chip in 
the 4331. This chip is used in control 
storage and in high speed cache buffer 
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processor. 
The same high density memory chips 

that the 4361 employs are used in the 4381. 

new processors. 
"Impingement cooling," a technique 

developed from the water-cooled thermal 
(continued on page 152) 
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"BUBBlES ARE HElPING 
NIXDORF BREAK INm 
NEW SAlES FIGURES:' 

0 

-Axel Hass 
Sales Director of Retail Industry 
Nixdorf Computer AG 

megabit of non-volatile 
memory. Capable of storing 
thousands of codes for any 
store. 

The solid state bubble 
also outperforms disks and 
floppies in this demanding 
environment. Which means 
Nixdorf's memory system 
runs maintenance-free 24-
hours a day. So the downtime 
that means"no sale" is pre
vented. And the bubble's high 
speed access even helps 
keep check-out lines moving. 

88112 55405 The 7110's small size 
also helps make Nixdorf's 
stand-alone system self-con

tained and modular. So the system fits 
smoothly into any size retail organization, 
can be easily networked, and can grow as 
the store's customer base grows. 

Computer product codes. Each as 
unique as a fingerprint. Each representing 
a product and its cost. Designed to elimi
nate the time and expense of price tags and 
stickers, while providing critical up-to
the-second inventory updates. 

In order to make efficient use of this 
system, a retailer must have fast and reli -
able access to thousands of codes, anytime. 
Unfortunately, a modular, computerized 

Even if its customer base grows as fast 
as Nixdorf's. 

Whatever your line in electronics, 
Intel bubbles just may be the break you've 
needed. 

So write us for more information. 
"' access has never been provided. Lit. Dept. Y7, 3065 Bowers Avenue, Santa 

Clara, CA 95051. Until now, that is. 
Nixdorf Computer has introduced an 

affordable system that is both easy to use 
and to install. A system that doesn't dis-

) count quality, performance or reliability. 
A system made possible with a purchase 
from Intel. 

Rather than counting on more RAM 
for keeping the data base, Nixdorf depends 
on an Intel 7110 bubble featuring a full 

Or call us, toll-free. (800) 538-1876. 
In California, (800) 672-1833. 

Then, perhaps, celebrate your new 
sales figures with a French bubble product. 
Its computer code is shown above. 

Dom Perignon, 1975. 

CIRCLE 75 
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Improved processor 
(continued from page 150) 
conduction method used in other pro
cessors, removes heat from the modules . 
It directs room temperature air onto the 
center of each chip, then expels it through 
the spaces between the modules. 

The 4381 's other features include an in
ternal processor cycle time of 68 ns and 
an aggregate data transfer rate of 12 
million characters per second in the data 
streaming mode. Data flow is 8-byte 
parallel within and between the pro
cessor, cache, and channels; between the 
cache and main storage data flow is 
16-byte parallel. 

In addition to the improved pro
cessors, software developments support 
engineering and scientific users. Two 
problem-solving programs provide a 

high accuracy arithmetic (ACRITH) 

subroutine library and vs Fortran inter
active debug. The ACRITH library covers 
algorithm testing, research in numerical 
methods, and system analysis . The vs 
Fortran debug monitors Fortran pro
gram execution and can change program 
parameters at execution time. 

Software prices range from $1800 to 
$2500. Model 4361 hardware ranges from 
$150,000 to $275,000, while 4381S range 
from $370,000 to $620,000. IBM Corp, 
Information Systems Group , 900 King 
St, Rye Brook, NY 10573. Circle 271 

Nodes tie desktop supermini into 12M-bps local network 

1024 x 800 
BIT-MAPPED 

DISPLAY 

32-BIT 
CENTRAL 

PROCESSOR 

MMU 

0.5M TO l.5M BYTES 

12M-BPS 
NElWORK 

INTERFACE 

BIT BLOCK 
TRANSFER 

WINCHESTER 
DISK 

FLOPPY 
DISK 

Based on the MC68010 microprocessor, DN300 delivers a 16M-byte virtual memory 
address space with I.SM-byte main memory. Also included in a desktop package 
are high performance graphics and access to a 12M-bps network. 

Eliminating the dependency on main
frame access, Domain network nodes 
make technical professionals indepen
dent by putting them in control of their 
own time. Apollo's DN300 computational 
node supports this concept by replacing 
mid-range superminis with a desktop 
unit. Operating alone or as part of a 
12M-bps local area network, the unit 
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costs 20 to 30 percent less than competi
tive units . Resources such as mass stor
age, communication gateways, and 
printers can be shared across the network 
as though they were locally connected. 

To achieve standalone power, the 
DN300 uses the Motorola MC680IO micro
processor and OMA controller. This vir
tual memory processor, combined with 

MMU, is claimed to deliver the power of a 
VAX-111750. The dedicated VLSI processor 
supports up to 15 concurrent user pro
cesses. Each process gains a virtual 
address space of 16M bytes from the 
integral MMU. This MMU dynamically 
maps 24-bit virtual addresses into a 
22-bit physical memory address space 
and maintains protection and usage 
statistics for each 1024-byte page 
of data. 

The station is built around two 
printed circuit boards that contain the 
CPU with 0.5M-byte main memory , 
memory management hardware, display 
controller with 128K bytes of dedicated 
display memory, and network interface. 
The network interface provides a 
12M-bps baseband data rate, made pos
sible by self-synchronizing hardware bit 
stuffing techniques , ring topology, and 
token passing arbitration. Two separate 
RS-232-C ports provide independent, soft
ware selectable transmission rates from 
50 to 19.2k baud. 

The integral display provides a hori
zontally oriented 17 " (43-cm) screen 
with 1024- x 800-pixel resolution . The 15 
concurrent virtual memory processes 
can be viewed using the screen in a 
multiwindow mode; highest resolution is 
obtained by using the entire bit-mapped 
raster scan display. A dedicated 
128K-byte dual-port display memory 
performs interlaced refresh at 80 kHz. 

Prices for the node range from 
$10,449 to $27,900 depending on the 
amount of main memory and mass 
storage. Apollo Computer Inc, 15 Eliza
beth Dr, Chelmsford, MA 01824. 
Circle 272 
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BORN TO BE ABUSED! 
Raised in a harsh environment, our DCS/86 16-bit 
Multibus compatible computer system can cope 
with industrial reality. 
Industrial Ruggedness 
Designed for industrial applications, the DCS 
chassis is solid metal with no plastic, injection
molded parts. The front panel is an aluminum 
casting and our Multibus card cage is aluminum 
with a low-noise multi-layer backplane. Only the 
finest mechanical components are used to insure 
structural integrity in the most adverse conditions. 
Reliability 
Industrial grade preburned-in chips are used. Our 
system modules are subjected to dynamic burn-in 
at 55°C for forty-eight hours in our environmental 
cha0ber. As a fully matured unit, every DCS sys
tem 1s completely tested for a minimum of 5 days 
with extensive system diagnostics. At DCS, reli
ability is not a slogan, it is our commitment. 
Unmatched Modularity 
c;>ur DC!3 syst~ms . are created to meet virtually any 
mdustnal appl1cat1on. They permit the user to mix 
~nd match operating systems, high level languages, 
mterfaces, fixed and removable storage with a 
complete range of Multibus peripherals. Hardware 
configurations in our standard 19" rackmountable 

chassis can contain fixed and removable hard 
disks in 51

/ / ' and 8" sizes as well as standard or 
slim line floppies. Operating systems supported 
are CPM/86; MPM/86; MS-DOS; Concurrent 
CPM/86* and RMX-86~ "C'; Fortran and Pascal are 
among the high level languages used. Whether 
your applications involve real-time data acquisition, 
multi-user software developments or data base 
management for factory automation, the DCS/86 
family has a configuration to meet your budget. 
Support 
Since 1979, DCS has been designing and manu
facturing rugged industrial micro-computer sys
tems for process/industrial control, data commu
nications and software development. The DCS 
family has been abused in harsh environments the 
world over. DCS provides total systems support 
through our expanding network of direct regional 
sales/support centers in conjunction with our 
corporate customer support group. 
For further information call: 617-890-8200 or write: r !!"':::l Distributed Computer Systems 

330 Bear Hill Road, Waltham, MA 02154 

•Multibus and RMX trademarks of Intel 
·cPM and MPM trademarks of Digital Pesearch 
·MS-DCS trademark of Microsoft 
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Software for Ethernet LANS reaches transport level 

ISO REFERENCE MODEL 
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Internet Transport Protocol (ITP) NS4200 
software packages from Interlan, Inc, 
provide task to task communications 
over Ethernet local area networks (LANs) 
for VAX/VMS and RSX-llM systems. The 
software provides reliable, flow con
trolled, interprocess communications 
between Ethernet connected systems. 

In addition to supporting high band
width communications over an Ethernet 
LAN, an internetwork router facility is 
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... 
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DRIVER 

CONTROLLER 
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included for reliable end to end delivery 
between systems residing on different 
LANS. These LANs can be geographically 
distant and interconnected by long-haul 
channels or networks, or can consist of 
media such as baseband CSMA/CD, base
band token ring, or broadband token 
bus that are bridged together . 

Transmission protocols were specified 
for use on an Ethernet channel, allowing 
the protocol's design to take advantage 

of Ethernet's packet addressing, error 
detection, and delay bandwidth charac
teristics. As a result, each ITP package 
provides a high bandwidth virtual circuit 
communications service to a user's 
application task with minimum host CPU 
loading. The NS4200 ITP is specified to the 
Xerox Network Systems' Internet Trans
port Protocols, which are the architec
tural foundation for Xerox's distributed 
systems. As illustrated, the ITP protocols 
include internet datagram, routing 
information, sequenced packet, packet 
exchange, echo, and error protocols. 
With the NS4200 ITP package as a building 
block, the task of networking RSX-llM 
and VAX/VMS systems to Ethernet com
patible systems is minimized. Only 
detailed file structures and command 
interpretations need be addressed to pro
vide task to task communications 
between RSX-llM or VAX/VMS systems 
with other Ethernet compatible systems 
that use the Xerox Network Systems' 
higher level protocols. 

The NS4200 ITP package contains a 
NETMAN menu-driven utility program 
that automatically tallies over 40 differ
ent network statistical values. NETMAN 
enables a network manager to acquire 
and display operational data from local/ 
remote ITP nodes. NETMAN's parameters 
let a network manager identify con
nected ITP stations, identify congestion 
and flow control bottlenecks, under
stand traffic flow patterns, evaluate the 
performance of virtual circuit connec
tions, and assess the quality of network 
service. Interlan, Inc, 3 Lyberty Way, 
Westford, MA OISS6. 
Circle 273 

Supermini runs multiple processors under one operating system 
Linking 2 to IO processors to shared 
global memory through a memory bus, 
the 3200MPS forms a tightly coupled 
asymmetrical multiprocessor system. 
The system achieves processing rates of 
IS.SM single-precision Whetstones/s. 

High performance is achieved cost
effectively by adding auxiliary pro
cessors to the CPU. Built on 32-bit 
parallel architecture, the system uses 
64-bit floating point arithmetic units 
with dual 32-bit data paths within the 
global memory bus. Memory modules, 
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general purpose registers, and writable 
fixed control store also use 32-bit data 
paths. 

Taking advantage of the multipro
cessor architecture, extensions to the 
OS/32 operating system and Fortran 1 

language are supported. Under OS/32, 
user written APU tasks run unmodified 
on the CPU unless they contain calls to 
the APU microprogram. Control mech
anisms for the APU and associated tasks 
are available to both operator and 
privileged tasks. Task assignments to 

APU or CPU can be changed during 
operation from the console or user 
written program. 

A 32-bit CPU monitors all system 
activity, including 1/0 and memory 
management. It also loads all tasks and 
dispatches application tasks to APUs for 
execution, and it can perform computa
tion, serving particularly well in 1/0 
intensive tasks. 

APUS are general purpose processing 
units, each with arithmetic processor, 
floating point processor, and global 
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memory interface with its own 4K-byte 
cache. 

The global memory system supports up 
to 16M bytes of directly addressable 
memory. All APUs and the CPU share 
global memory, which has a 64M-byte/s 
bandwidth on the memory bus. This bus, 
made up of two unidirectional asyn
chronous 32-bit buses, transfers addresses 
and data to be read or written on one bus 
and just uses the other for reading data. 

A basic configuration of one CPU and 
APU achieves 4.7M-Whetstone/s perfor
mance. Each additional APU raises this 
number by another I.SM Whetstones, 
achieving a total of IS.SM when a full 
9-APU configuration is installed. 

Growing from 2 to 10 processors, Perkin-FJmer's tightly coupled multiprocessor 
system 3200MPS handles communications between processors through a 16M-byte 
global memory over a full 64-bit bus. 110 transfers occur over four independent 
buses with 40M-byte/s bandwidth. 

An entry level system is made up of 
CPU with SK-byte cache, floating point 
processor, writable control store, two 
communication lines, universal clock, 
loader storage unit, 2M-byte two-way 
interleaved system memory, and 110 
chassis; and APU with global memory 
interface with 4K-byte cache, floating 
point processor, writable control store, 
arithmetic processor, shared memory 
bank controller, and pair of RTSMs . 
Price is $1S5,000. Additional APUs are 
priced at $35,000 each. Perkin-Elmer 
Corp, Data Systems Group, 2 Crescent 
Pl, Oceanport, NJ 07757. Circle 274 

LSl-11 users: cet 4.0 MB capability 
while supporting both 18-bit and 22-bit peripherals 

10' Cable 

Dataram's innovative 0-MAP II, which consists of two 
PC assemblies interconnected via cable, allows you to 
map from 18-bit peripherals into the 4.0 MB 22-bit 
address space. 
So that, for example, you can use an RX02-compatible 
floppy disk subsystem in a 4.0 MB LSl-11 system and 
maintain complete software compatibility. By 
duplicating the functions of DEC's KT24 (Which DEC 
offers only in its UNIBUS products), Dataram's 0-MAP II 
operates under RSX-11 M, RSX -11 M-PLUS, RSTS, UNIX, or 
any DEC operating system which supports the KT24. 
Simply plug one end of the O-MAP 11 into the chassis 
which you want to use for 18-bit addressing, and plug 
the other end into a second chassis for 22-bit 
addressing. 
The 0-MAP 11 , in single quantity, is only $1400. We can 
also provide the additional chassis for only $13SO, or 
1.0 MB single-quad ADD-IN (With CSR and block mode 
capability) for only $2200. 
Call us today at (609) 799-0071 to discuss our a-MAP 11 
and other LSl -1 1 compatible products. 

rm!!:id~ 

O·MAP is a trademark of oataram 
Corporation. DEC. LSl·11 . RSTS. RSX 
and UNIBUS are trademarks of 
Digital Equipment Corporation UNIX 
is a trademark of Bell Laboratories. 

Dataram corporation o Princeton Road o Cranbury, NJ 08512 o (609l 799-0071 o TWX: 510-685-2542 
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Networking multi-user micro 

Altos 586 microcomputer has five-user 
(upgradable to eight-user) capability. 
Interfaces to Ethernet and Altos-Net 
networks are provided. The I6-bit micro 
uses the Intel 8086 processor running at 
IO MHz and has 2S6K or SI2K RAM, 
expandable to IM byte. An ergonomi
cally designed terminal is available. Soft
ware includes Xenix/Unix and a business 
software package. Battery backed clock 
and calendar, Multibus architecture, 
proprietary memory management, 
power failure detection, and internal dis
tributed intelligence are featured. Six 
RS-232 ports, upgradable to 10, are sup
ported. Prices range from $4990 to 
$7990. Altos Computer Systems, 2360 
Bering Dr, San Jose, CA 9Sl31. 

Circle 275 

Ada compiler for iAPX 86 
Ada 86 family of computer language 
translators compiles the Ada language 
for Intel's iAPX 86 series of 16-bit micro
processors. The compiler will meet U.S. 
Department of Defense standards and 
will be hosted on v AX minicomputers as 
well as on other Intel based products. 
Similar introductions include Ada 432 
Version 1-an Ada compiler for the 
iAPX 432 micro mainframe computer, and 
iMAX-an iAPX 432 operating system 
written entirely in Ada. Intel Corp, 306S 
Bowers Ave, Santa Clara, CA 9SOSI. 

Circle 276 

Micro with mini/Unix performance 
A 68000/Unix based, multi-user Multibus 
configured microcomputer, the Codata 
3300 comes standard as an eight-user 
system with integral S \l.i 11 33M-byte Win
chester drive for $9600. A two-user ver
sion with 12M-byte Winchester is priced 
at $7800. An 8 11 84M-byte Winchester 
configuration is $13,SOO. System has 
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320K bytes of parity protected RAM, 

expandable to I .SM bytes with memory 
management. Backup is via quad-density 
floppy disk, cartridge tape, or nine-track 
tape drives. Codata Systems Corp, 28S 
N Wolfe Rd, Sunnyvale, CA 94086. 
Circle 277 

Multi-user 16-bit micro 
Accommodating up to six simultaneous 
users, Sage 1v is based on the 8-MHz 
68000 processor. System performs 2M 
operations/ s. It comes standard with 
I28K main memory expandable to IM 
byte. A SM- to 30M-byte fixed or remov
able Winchester disk is built-in next to a 
S \l.i 11 floppy backup. Since there are no 
wait states, a 20K program loads from the 
floppy in 1 s, and from the hard disk in 
0.1 s. Sage Computer Technology, 3S N 
Edison Way, Reno, NV 89S02. 
Circle 278 

Protocol converter 
PC! 1076, an ASCII to 3270 SNA/SDLC pro
tocol converter, lets personal computers, 
portables, microcomputers, and other 
devices including CRTs and printers 
communicate on a mainframe network. 
It connects to the host directly or by 
dial-up, allowing access to the host from 
virtually any location. Up to seven ter
minals can attach to one converter. Pro
tocol Computers, Inc, 61SO Canoga 
Ave, Suite 100, Woodland Hills, CA 
91367. Circle 279 

C compiler ported to CP/M, Unix 
A complete systems implementation of 
C gives application program compati
bility with both CP/M and Unix OS. The 
C compiler, designed for 16-bit 8086 and 
8088 based machines, works with the 
company's 16-bit utilities, and includes a 
relocating linker and assembler as part 
of the package. The compiler also has 
built-in features of the Unix error 
checking LINT program. Digital 
Research, PO Box S79, 160 Central Ave, 
Pacific Grove, CA 939SO. 
Circle 280 

Five-processor micro 
Ensign is a fast five-processor computer 
system. Main CPU is a Motorola 68000 
running at 8 MHz with no wait states. 
Two 6801 processors handle all serial 1/0 
for up to 32 users. This frees the main 
processor from communications over
head. A 6-MHz Z80B supervises all disk 
and tape 110 without CPU degradation. 
Another 6-MHz Z80B is used for memory 

management. The multiprocessor archi
tecture results in performance that rivals 
16-bit minicomputers and small 32-bit 
mainframes. Both Oasis-16 and Unix 
operating systems are supported. The 
system supports up to 8M bytes of main 
memory and up to S12K bytes per user, 
over 1 G byte of SMD type disk capacity, 
and cartridge and nine-track reel to reel 
tape. It is available in desktop or rack
mount cabinet. !BC/Integrated Business 
Computers, 21S92 Marilla St, Chats
worth, CA 91311. Circle 281 

Board based on iAPX CPU 
Designated CPU 286, an IEEE 696 standard 
CPU board based on Intel's iAPX 286/ 10 
microprocessor is code compatible with 
8086 and 8088 software. Standard features 
include sockets for an 80287 math copro
cessor for high speed number crunching, 
and up to 16K bytes of EPROM for 
system development and multi-user 
applications . A clock switching circuit 
permits 8- or 16-bit slave processors to 
run on the same bus at various rates, so 
that users can execute alternate software 
libraries. With a 24-bit address and 
16-bit data bus, the board accesses 16M 
bytes of online system memory without 
segmentation. CompuPro, Oakland Air
port, CA 94614. 
Circle 282 

Portable 16-bit computer 

The Compaq IBM PC-compatible system 
includes a high resolution 9 11 (23-cm) 
diagonal video display, 16-bit 8088 micro
processor with 128K-byte RAM (expand
able to 2S6K bytes), a S \l.i 11 floppy disk 
drive with 320K-byte storage, and room 
for an optional second 320K-byte 
floppy. Ports for an optional red-green
blue video monitor, for composite 
video, and for connection to a standard 
TV set are provided, along with parallel 
printer interface and socket for an Intel 
8087 coprocessor. Asynchronous com
munications interface is optional . Price 
is $299S. Compaq Computer Corp, 
12330 Perry Rd, Houston, TX 77070. 
Circle 283 



Q-bus transportable 

In a 22.5-lb (10.2-kg), 4 11 x 13 11 x 15 11 

(IO- x 33- x 38-cm) chassis, the 111M12 
packs an LSl-11/23 CPU with memory 
management and 256K bytes of RAM 
along with a half-height IOM-byte fixed 
Winchester disk (emulating two RLOls) 
and 512K-byte floppy drive (emulating 
an RX02). Four serial ports accept 
RS-232-C and 20-mA current loop. The 
box, which comes without display moni
tor, contains operator controls, a 110-V 
power supply, and a spare card slot. 
Standard DEC software, including RT-11, 
TSX-Plus, and RSX-HM, runs on the 
machine. Quantity-one, the system costs 
$8400. Andromeda Systems, Inc, 9000 
Eaton Ave, Canoga Park, CA 91304. 
Circle 284 

Coprocessing micro board 
DS2 plugs into the IBM PC and allows 
users to run CP/M software or PC-DOS on 
the PC. The board consists of a zsos pro
cessor, 64K bytes of RAM, and one serial 
port. The port can be used in one of 
three modes: RS-232, RS-422, or IBM's· 
implementation of a 20-mA current 
loop. The DS2S board has all DS2 capabili
ties but four sync/async ports replace the 
serial port. It contains sockets for 
EPROM and/ or EEPROM-stored pro
grams. BYAD, Inc, 95 W Algonquin Rd, 
Arlington Heights, IL 60005. arcle 285 

Processor board based on 68000 
The 68000-P processor board has an 
8-MHz MC6800L and can optionally go to 
12 MHz. It addresses 16M bytes of RAM. 
In addition, it features three 16-bit inter
val timers for use as watchdog or task 
switching timers in multitasking environ
ments. Board accommodates 8K ROM 
and is supplied with a Forth based mon
itor. It features full 24-bit address space, 
16-bit data transfers, and eight vectored 
interrupt lines. The standard 2.56 uo 
mapped ports and extended 64K of 1/0 
mapped ports are supported. Extended 
vectored ID interrupt is available as 
jumper option. Price range for the 
8-MHz version is $349 to $695. Inner 
Access Corp, PO Box 888, Belmont, CA 
94002. Circle 286 

Networking single-board computer 
The iSBC 186/51 COMMputer board com
bines a single-chip micro, data com
munications capabilities, and industry 
standard networking software. Board in
cludes iAPX 186 central processor, 80130 
operating system firmware, 82586 LAN co
processor, and 82501 Ethernet serial inter
face. Device can run user programs, 
handle communication tasks, and 
operate as an intelligent front end. The 
board has 128K bytes of dual-ported 
RAM expandable to 256K bytes using a 
multimode board. Board sells for $3000; 
network software sells for $5000. Intel 
Corp, 3065 Bowers Ave, Santa Clara, 
CA 95051. 

Circle 287 

Converters for RS-232 to RS-422 

Models 63-3S and 63-4S are a series of 
RS-232 to RS-422 converters . Each model is 
self-powered via a wall-mounted trans
former and internal regulation circuitry. 
Signals on the RS-232 connector swing 
over the range of ± 11 V while the 
differential signals are in the range of 0 
to 5 V. Converters also act as modems 
designed to transmit and receive full 
duplex data at lOOk baud up to 4000 ' 
over two twisted pairs. Each unit in
cludes an 8 ' line cord and a transformer 
and sells for $126 in singles and $99 each 
in lOOs. Remark Datacom Inc, 4 
Sycamore Dr, Woodbury, NY 11797. 
Circle 288 

If you're looking for high speed and low 
power in drivers, receivers, multiplexers, 
ALUs, latches and registers, think FAS"P.M 
Fairchild Advanced Schottky TTL. 

Come to think of it, contact your 
nearest sales office and ask to see our 

FAST circuits and applications videotape 
seminar. Fairchild Digital Products Division, 
333 Western 
Avenue, South FAIRCHILD 
ortland , Maine 
4106. A Schlumberger Company 

FAST is a trademark of Fairchild Camera and Instrument Corporation for Digital Products Fairchild Camera and Instrument Corporation. 
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80C86. Conquer new frontiers. 
Harris CMOS 16-bit 80C86 CPU and peripherals. 
Evolution becomes revolution. 

Don't look back. Your CMOS system designs will 
never be the same again. 

Harris unleashes the CMOS 80C86 16-bit CPU 
and a full family of support circuits with perfor
mance characteristics that are totally revolutionary. 

Fully compatible with NMOS/bipolar 8086 pro
ducts, the Harris 80C86 can execute existing soft
ware on existing systems - no need to rework hard
ware and software developed for 8086 designs. 
Typical operating power is less than 10% of 
NMOS/bi{lolar systems. 

Static circuitry used throughout the product line 
enables extremely low-frequency operation at equal
ly low power dissipation. And no minimum clock 
frequency requirement. 

System frequencies up to 5 and 8 MHz provide 
the highest speed CMOS system known -
guaranteed over commercial, industrial and military 
temperature ranges. 

At competitive prices you can't afford to pass by. 
Whether your application is full CMOS system 

design or existing system upgrade, get ready to 
conquer new frontiers. With the Harris CMOS 
80C86 CPU and peripherals. 

HARRIS 80C86 CPU/PERIPHERALS PRODUCT SUMMARY 

Part No. Deac:rlptlon Avallablllty 

80C86 CMOS 16-Blt CPU (5 MHz) Now 

82C54 CMOS Prog. Interval Timer Now 

82C55A CMOS Prog. Peripheral Interface Now 

82C59A CMOS Priority Interrupt Controller Now 

82C82 CMOS Octal Latch Now 

82C84A CMOS Clock Generator Now 

82C88 CMOS Bus Controller Now 

82C52 CMOS Serial Comm. Interface Samples 

For full details, write: Harris Semiconductor CMOS 
Digital Products Division, P .O. Box 883, MS 53-035, 
Melbourne, Florida 32901. 

Harris Semiconductor Sector: Analog -Bipolar Digital -CMOS Digital -Gallium Arsenide -Semicustom -Custom 

Harris Technology fYl L..I A ~RIS 
... Your Competitive Edge (.:IJ ~ 

CIRCLE 137 
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Model TC 103 telecomputer system for 
hardwired LAN installation in fixed or 
portable locations plugs directly into an 
RS-232-C port. System has a QWERTY
style full alphabetic keyboard, with con
trol and shift functions to generate the 
128-character ASCII code set. User 
friendly help keys facilitate development 
of computer-initiated dialoguing soft
ware to reduce or eliminate operator 
training. A 16-character LCD, variable 
scroll rate from 2 to 30 cps, and repeat 
key to allow review of the last 80 
characters received are included. IXO, 
Inc, 6041 Bristol Pkwy, Culver City, CA 
90230. Circle 289 

Array processor 
A 64-bit array processor, model MAP-6410 
allows micro, mini, or superminicom
puters to perform iterative math func
tions with mainframe accuracy. All 
arithmetic operations are true floating 
point in a 64-bit hex format , providing 
over 16 decimal digits of precision. 
Three levels of software are available: 
MAXPAK, which allows Fortran pro
grammers to use the device without 
knowledge of array processors; Snap II 

operating system with Fortran callable 
functions; and assembly language utili
ties. Prices start at $50,000 for the basic 
system, which consists of 16-slot chassis 
with power supply, CSPU control pro
cessor, 64-bit wide arithmetic processor, 
128K bytes of program memory, and 
512K bytes of data memory. CSP Inc, 
40 Linnell Cir, Billerica, MA 01821. 
Circle 290 

Unix for 68000 microprocessor 
The QU/32 is a 12-MHz 68000/68010-based 
Unix system. Rated at 1.3 MIPS, the 
system supports 4M bytes of 100-ns 
physical memory without address space 
limitations inherent in other systems. 
Dual-bus architecture and ported 
memory together with memory manage
ment and arbitration techniques allow 
memory access without wait states. The 

operating system is the Berkeley en
hanced System III Unix with networking. 
Pascal , C, Fortran, Basic, Ada, and 
relational DBMS are available. System 
pricing starts at $9900. Integrated Solu
tions, Inc, 1350 Dell Ave, Campbell, 
CA 95008. Circle 291 

High speed file system 
MTOS-86 with the MTOS-86 nucleus allows 
the user to collect, store, and recall 
information in a realtime process control 
environment. Both file and record 
locking are provided. Two file organiza
tions are available: runtime extensible 
and contiguous. Regardless of organiza
tion, a file can be accessed randomly or 
sequentially. The file system requires 
5K bytes of ROM. A universal driver 
interface allows any block addressable/ 
replaceable mass storage device to be 
used. Industrial Programming Inc, 100 
Jericho Quadrangle, Jericho, NY 11753. 
Circle 292 

Series 1600 microcomputers use the Intel 
8086 microprocessor at 8 MHz to operate 
at up to four times the speed of the IBM 
PC. Networking options allow up to 64 
8- or 16-bit microcomputers and hard 
disk add-on storage to be linked together. 
A basic system consists of 128K bytes of 
RAM, lM byte of 5 \14 " floppy disk 
storage, and 12.5M bytes of hard disk 
storage. Internal memory is expandable 
to 512K bytes. Eight expansion slots per
mit the addition of peripherals. Two hard 
disk add-ons, the File 10 and File 40, pro
vide optional mass storage. These free
standing units provide 12.5M and 40M 
bytes of additional storage, respectively. 
Eagle Computer, Inc, 983 University 
Ave, Bldg C, Los Gatos , CA 95030. 
Circle 293 
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Xenix operating system 
Developed for the iAPX 286 line of micro
processors and board-level products, 
the Xenix 286 operating system is a 
multitasking multi-user system for high 
performance OEM applications. The 
combination of the 80286 and Xenix pro
vides improved performance, multi-user 
access, record- and file-locking, and 
power-fail disk recovery. Operating sys
tem also includes driver support for five 
controller boards ranging from terminal 
communications to tape support. Xenix 
for the 80286 and the 286/ 10 is priced at 
$3000 with OEM volume discounts; 
licensing and support arrangements are 
available. Intel Corp, 3065 Bowers Ave, 
Santa Clara, CA 95051. Circle 294 

Pascal version 
Micro Concurrent Pascal (mCP) is a high 
level language for programming realtime 
embedded systems. The mcP provides 
process, monitor, and class constructs 
for Concurrent Pascal. It introduces the 
device-monitor constructs permitting 
hardware interaction directly from the 
software. Programs compile into 

pseudo-code (p-code) that can be either 
interpreted or native assembly language 
code. Designed for microprocessors, the 
p-code is reentrant, relocatable, and 
completely PROMable. Features include 
interrupt handling capabilities and sepa
rate compilation and assembly language 
routine calls. Enertec, Inc, 19 Jenkins 
Ave, Lansdale, PA 19446. 
Circle 295 

Validated Ada compiler 
Fully implemented Department of 
Defense ANSI 1982 spec Ada compiler and 
Ada development environment (ADE) 
coupled with a multiterminal 32-bit 
computer, the Ada Work Center allows 
from eight to 128 simultaneous users to 
develop Ada language applications. The 
Work Center package includes hard
ware, software, and technical support 
for Ada development on a full range of 
ROLM 16- and 32-bit ·computers. The 
Ada compiler implements all defined 
Ada functions; compilation rate exceeds 
1200 lines/ min. ROLM Corp, 4900 Old 
Ironsides Dr, Santa Clara, CA 95050. 
Circle 296 

MORE STORAGE 
FOR LESS 

DEC 
USERS 

EMUIATION RK06/RK07 

ll : 

LSl-11 
COMPATIBLE 

EMUIATION RL02 
42MB Winchester/Floppy (8") ... $6995.00 lOMB Winchester/ Floppy (8") ..... $4495.00 
70MB Winchester/ Floppy (8") ... $7495.00 20MB Version Add . . ... $ 500.00 

140MB Winchester/ Floppy (8") ... $9995.00 

ALL SYSTEMS CONTAIN 2MB OF FLOPPY BACKUP 

MORE MEMORY ON A SINGLE CARD THEN ANY 01HER MANUFACTIJRER 
*NEW* *NEW* 

512KB TO 2MB QBUS ERROR DETECTING AND CORRECTING MEMORY 

CALL FOR MORE DETAILS! 
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Ethernet chips 
An Ethernet chip set includes the MB8795 
data link controller and the MB502 Man
chester encoder/ decoder. With CMOS 
technology, the controller is configured 
in separate transmitter and receiver sec
tions. Each section has a parallel inter
face port and provides sync buffering, 
byte parity checking, and parallel to 
serial conversions. The MB8795 also pro
vides four modes of address recognition 
and a loopback feature for self-testing. 
The encoder/ decoder offers low power, 
fast lock-on, and minimal jitter. Featur
ing both ECL and Schottky logic, the 
MB502 is available in a 24-pin standard 
DIP. Fujitsu Microelectronics, Inc, 57 
Wells Ave, Newton, MA 02159. 
Circle 297 

Ada and Pascal ported to Unix 
An Ada compiler for the Concept/ 32 
family of 32-bit computers provides for 
application software development under 
Unix. Future validated versions of the 
compiler will accept the programs with
out modifications. The Pascal compiler, 
which also runs under Unix, is compli
ant with international standards. Both 
compilers generate machine code via the 
C compiler for Concept/32 computers. 
Object programs execute directly at raw 
machine speeds. Ada, Pascal, and C 
subprograms can be mixed in a single 
program. Usage charges are $10,000 for 
Ada and $6000 for Pascal. Gould Inc, 
S.E.L. Computer Systems Div, 6901 W 
Sunrise Blvd, PO Box 9148, Fort 
Lauderdale, FL 33310. 
Circle 298 

Modula·2 language 
Modula-2 version 0.3 includes a module lib
rary, a compiler that runs 250Jo faster than 
the previous version, and a tutorial to 
easily update Pascal programmers. Low 
level machine access, realtime control, 
concurrent processes, and type-secure 
separate compilation with automatic ver
sion control are featured. Interrupt 
handling is fully supported. Language is 
designed for systems based on the 6502, 
8080/ Z80, TI 9900, and the 68000 
microprocessors and interfaces to ucso 
Pascal. Standard library provides console 
110, random access files , disk directory 
operations, format conversion, strings, 
decimal arithmetic, storage management, 
program execution, and process sched
uling. Volition Systems, PO Box 1236, 
Del Mar, CA 92014. 
Circle 299 
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Miniature modem 

VA212LC is a Bell compatible switched 
network originate/answer, 1200-bps and 
0- to 300-bps full-duplex modem. It fea
tures a combined microprocessor and LSI 
technology design configured on a single 
PC card. Modem is 1.5 11 (3.8 cm) high. 
Voice mode disables the auto-answer 
function. Five LEDs display modem's 
operational status. Modem ($550) uses 
an automatic detection algorithm to 
handle both 9- and 10-bit character 
codes and an auto self-test routine. 
Racal-Vadic, 222 Caspian Dr, Sunny
vale, CA 94086. Circle 300 

Ada compilers 
Two software compilers generate Ada 
code for the zsooo 16-bit microprocessor. 
Zilog/ 1csc compiler runs on the System 
8000 under an enhanced Unix operating 
system that produces code for the zsoo1 
(segmented memory addressing) and the 
zsoo2 (nonsegmented) microprocessors. 
Also available is an Ada cross-compiler 
that produces code on the VAX-11 series. 
Compiler lists include all software up
dates for three months from purchase 
date. Zilog compiler is priced at 
$8000/ copy. Zilog, Inc, 1315 Dell Ave, 
Campbell, CA 95008 . Circle 301 

Operating system for VME/68000 
VMEFORTH/32 is a realtime operating 
system that uses the capabilities of the 
68000 and 68010 processors in a VMEbus 
configuration. The 32-bit language 
system allows users to perform 16-, 32-, 
and 64-bit mathematical operations. Fea
tures include direct address to 16M bytes 
of memory with no paging, control from 
the resident system with no overlays, 
20000 bytes of directly accessible disk 
storage capability, 230K bytes of user 
program space in a 256K partition, and 
unlimited size of user partitions. Full 
32-bit operating system capability in
cludes 32-bit stacks, 32-bit wide 11os 
32-bit addressing without degradation'. 
and 32-bit precision for math primitives. 
Astraea Computer Corp, 846 Del Rey 
Ave, Sunnyvale, CA 94086. Circle 302 

Video disk computer 
Touche is an interactive video disk 
system with an infrared touch-sensitive 
screen . The screen gives rapid, fingertip 
access to 54k frames of studio quality 
visuals, computer generated text and 
graphics, and stereo sound tracks stored 
on laser optical video disks. The unit 
consists of an Apple ne microcomputer, 
video disk player, high resolution video 
monitor, and a 5 ~ 11 disk drive. The 
storage capacity is 300K bytes with space 
available for addition of a second drive 
or 5M- to 20M-byte hard disk. The com
plete system is priced at $4995. Interna
tional Institute of Applied Technology, 
2121 Wisconsin Ave NW, Washington, 
DC 20007. 
Circle 303 

Ethernet transceiver kit 

Operating at IM, 4M, and lOM baud, 
the 2001E, 2004E , and 2010E LAN 
transceivers are small sized, lightweight, 
easy to install, and meet Ethernet pro
tocol. They measure 5.4 x 7.0 x 10.2 cm, 
weigh 9 oz, and allow single-tap installa
tion without shutting down the entire 
system. Priced at $228 each in single-unit 
quantities (tap block included), trans
ceivers have a one-year limited warranty . 
TCL Inc, 2066B Walsh Ave, Santa 
Clara, CA 95050. 
Circle 304 

Small micro with Basic 
K-9000 series is available in 4-, 8-, and 
16-MHz versions . It operates in a multi
processing mode of up to 90 cards and 
comes with tiny Basic and up to 24K 
bytes of memory (SK bytes battery back
up and 16K bytes EPROM). Features 
include OMA structured 110 buffers on 
the address data and control lines. RS-232 
with handshaking is also included. EPROM 
is in an auto-start location and includes 
relocatable 4K bytes of utilities and firm
ware . Price is $199. Transwave Corp, 
Cedar Valley, Box 489, Vanderbilt, PA 
15486. Circle 305 
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Mass terminate the 
world's most popular 

interconnection system. 
Now you can have the money-saving 

benefits of mass termination with the 
design advantages of our universal 
board-to-board, wire-to-board and 
wire-to-wire AMPMODU intercon
nection system. 

The AMPMODU MT connector. 

Its insulation displacing contact works 
with discrete wire, or jacketed and 
ribbon cable. Housings gang together 
with one low-profile cover assembly 
for multiple cable styles. There's 
a wider variety of headers. An 

inexpensive hardware kit for EMI 
shielding. 

We've advanced mother I daughter 
board packaging with a two-piece 
connector for higher density and 
greater performance than one-piece 
designs. Yet at comparable cost. 

Proved reliable for sixteen years, 
and even more cost effective now 
with Accu-plate precision plating, 
the AMPMODU system continues to 
help you improve your product. 



AMP Facts 
AMPMODU 2-plece connectors: 
High density interconnection, with up 
to 300 positions per connector 
•Two-piece design eliminates gold pc 

edge fingers 
• Proven receptacle design 
• Solderless compliant pin insertion in 

motherboard 
• Molded-in polarization and daughter 

card guides 

AMPMODU MT Connectors: 
Range from 6 through 72 positions and can 
be terminated to discrete wire, jacketed 
cable, twisted pair cable, and ribbon cable. 

• Insulation displacing contacts 
• Individual wire strain reliefs 
• Accu-plate precision plating 
• Mates with quick-eject headers 

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

~IVIP means productivity. 
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For success with 
semiconductor chips, you need 
a great partner, NCR. 

The problems are pain
fully obvious. You don't 
have the time, volume 
or resources to design 
custom logic chips. We 
at NCR Microelectron
ics are committed to 
help with semicustom 
solutions, developed in 

. partnership with you. 

NCR Microelectronics has a responsive, expe
rienced , innovative team that will assist you in 
designing your own semicustom chips. You 'll 
use our extensive CMOS or NMOS cell librar
ies in conjunction with state-of-the-art CAD 
tools. Development is fast, with lead times of 
only 10 to 16 weeks from logic to prototype. 

If you need a chip built around a core micro
processor with added 
RAM, ROM, PLA or 
analog , we can help. 
If you need many func
tions packed into a 
very tiny chip, 
remember NCR is a 
pioneer in VLSI. In 
many cases we can 
combine a number of 
complex chips for even greater space and 
cost efficiency. 

NCR Microelectronics is flexible, competent, 
committed and ready to work with you at a 
price you can afford. For the best partner a 
chip designer could want, go to the peak. Call 
(303) 226-9500 for a free brochure describing 
the NCR Microelectronics Semicustom 
Design System. NCR Microelectronics 
Division, Colorado Springs, Colorado-Fort 
Collins, Colorado-Miamisburg , Ohio. 

Microelectronics Division 

CIRCLE 80 
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HP's64000 

Timely 
~rSupport 
Ever have to settle for a second-choice 
microprocessor because language and 
emulation support wasn't available for 
your first choice? Put HP's 64000 Logic 
Development System in your lab and 
that frustration is gone. 

That's because HP's microprocessor 
support strategy results in assemblers 
and emulators for virtually any 8- and 
16-bit microprocessor ... well ahead of the 
support available from manufacturers. 

How is that possible? With the 64000 
system, you can select the tools to build 
your own assembler and emulator. For 
assembler support all you need are the 
instruction set of your processor and 
HP's user definable assembler. Easy-to
follow instructions will have you 
assembling code in a matter of hours. 

As for emulation, once you have the 
chip, our Universal Emulator lets you 
get to work in an execute-only environ
ment in just a few days. And full emula
tion capability is typically just a matter 
of weeks. Because we supply hardware 
and software that's about 80 to 90 per
cent complete. You do some interface 
design and complete the software 
package. Everything you need is sup
plied, including step-by-step instructions 
and a design example using a popular 
microprocessor. Compare this approach 
to the year or two you'd wait for normal 
support ... if you get it at all. HP also 
provides full support for a host of 8-and 
16-bit processors, with more on the 
way. So don't let lack of support slow 
you down or compromise your designs. 

Logic Developmen1 
and you won't WOlf3 

~Conditions 
No need to let marginal signal condi
tions and other timing related gremlins 
hold you up either. Because the 64000's 
timing analysis subsystem combines 
sophisticated triggering, high speed, 8k 
memory depth, and postprocessing for 
measurement capability not available in 
timing analyzers until now. 

For example, our dual-threshold 
mode identifies noise problems and mar
ginal signal levels. And helps you solve 
bus loading and bus conflict problems. 

In the fast mode, 400 MHz speed 
yields the resolution necessary to resolve 
critical timing margin problems. New 
statistical analysis capabilities increase 
resolution and give useful data for 
system characterization. And the ability 
to trigger on transitions, pattern dura
tions and post-processed data conditions 
give you valuable capabilities in study
ing control-signal timing relationships 
such as handshake related problems. 

The 64000 Timing Analyzer sets new 
ease of use standards too. Directed
syntax softkeys simplify measurements. 
And label assignment lets you analyze 
results in terms of your system's 
nomenclature. 

With this analyzer, you get to the 
root of timing problems fast. 

Hardware/Software 
Fingerpointing 
Whose fault? Software or hardware? 
The 64000, with both timing and state 
subsystems, and even emulation, can 
resolve that quarrel in short order. 
That 's because one subsystem can arm 
or trigger another for real-time interac
tive measurements. 

For example, you can set the timing 
analyzer to trigger on a middle threshold 
that lasts too Jong. Then view state flow 
to see the affect. Or, you can trigger on 
state and view timing, which is useful 
for debugging 1/0 port malfunctions. 

In analysis/emulation interaction, you 
might monitor software activity with the 
analyzer, then send a signal to the 
emulator to halt operation if a specific 
trace specification occurs. Now, you 
can study the analyzer trace listing 
around the suspected problem area. Or, 
use the emulator to examine register 
contents and control further operation. 

Take this logical path in settling 
fingerpointing debates and you'll push 
those designs closer to production. 



iystem ... standardi7.e on a system like this 
about problems like these: 

Software 
Bottlenecb 
The 64000, with software perfonnance 
measurement capability, quickly 
eliminates these nightmares. Symbolic 
tracing makes measurements a program
mer's dream. And histogram displays 
give you a graphic picture of bottlenecks 
and software inefficiencies. This new tool 
shows system activity as a function of 
software modules so you can see where 
the concentrated action is. You can 
determine how long it takes to execute a 
given module of code as you vary input 
parameters. See software traffic patterns. 
And compare software modules in terms 
of the percentage of time and occurrence 
they require in your programs. 

These measurements are real-time, not 
post-processed trace data, which means 
you can interact with trace displays as 
well as perform overview measurements 
on single-shot events. 

~!jii°A~ . 
SYSTEMS 

HP-18: Nol }ust IEEE-488. b\.11 the 
hardware , documentation and 
support that delivers the shortest 
path lo a mt:asurcment system. 

Software in the 
Weeds 
That's where new software often 
ends up. But the 64000, with the state 
analysis subsystem, gets you back on 
track quickly. First, because this 
analyzer speaks a programmer's 
language. Symbolic tracing lets you 
define parameters in familiar source-code 
symbols and labels. For example, you 
can instruct the analyzer to find 
sequences and trigger points by module 
names and labels. And with HP's 
directed-syntax softkeys, defining a 
measurement is usually just a matter of a 
few keystrokes. 

Inverse assembly means this analyzer 
speaks your microprocessor's language, 
too. That makes it easy for you to inter
pret displayed information, because now 
you don't have to convert analyzer 
displays to microprocessor mnemonics 
and symbols. All this in a real-time 
analyzer, not a simulator or intrusive 

run-until-search type of analyzer. 
But it's also important to be 

able to position the measure
ment window with precision. 
We do that too. 

HEWLETT 
PAC KARO 
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Extended trace specification features 
let you navigate through complex code to 
the portion you want .. . and display only 
pertinent information. That's because 
you can combine trigger, store and count 
functions in any combination, to a total 
of eight terms, each as wide as the 
number of channels installed (to 120). 
Add to that the ability to define up to 15 
sequence terms, or a combination of se
quence terms and enable/disable win
dows, and there aren't many nooks or 
crannies where software bugs can hide. 
That means you'll debug software pronto. 

One System for 
Staridardimtion 
From start to finish of the development 
cycle, HP's 64000 Logic Development 
System can help you speed your designs 
along. It covers software development, 
downloading, emulation, hardware and 
software analysis, and system perfor
mance measurements. All with a single 
keyboard and display that speeds 
setups and simplifies measurements. 

You can choose from two system 
stations, too. One benchtop station, 
with 10 card slots, gives you the most 
expansion capability. The transportable 
station, with 5 card slots, is a popular 
development unit for individual bench 
and field use. 

Whichever station you choose, 
you can configure for dedicated func
tion or combination measurements. You 
can use each in a standalone situation or 
as part of a multiuser, distributed pro
cessing network. It's a development 
system that makes sense for labs both 
large and small. 

For details on the 64000 Logic Devel
opment System and available subsys
tems, call your local HP sales office listed 
in the telephone directory white pages. 
Ask for your HP field engineer in the 
Electronic Instruments Department. 
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MASS MEMORY, 
TERMINALS, AND 
PRINTERS SPARKLE 

by Nie Mokhoff, 
Senior Editor 

In the past year, mass storage media have increased 
in storage capacity while decreasing in size and cost. 
Witness the floppy disk arena, where a slew of 
microfloppies in the sub-4-in. size are boiling in the 
stew of their own standardization effort. These 
microfloppies have achieved the storage capacity of 
their 5 Y4-in. siblings, in some cases approaching that 
of 8-in. disks. Higher density in a smaller package 
with similar performance has resulted from the basic 
thermal and hygroscopic properties of the coated 
Mylar media. The magnitude of the thermal expan
sion increases proportionally with disk size. Thus, 
a smaller disk will expand less and thereby achieve 
a higher track density. 

Despite the advantages of smaller drives, however, 
by not standardizing on one microdiskette, the over
all benefit to manufacturers is diminished. Several 
standards currently exist that are being adhered to 
by such companies as Sony (Tokyo, Japan), Tan
don (Chatsworth, Calif), Hitachi (San Jose, Calif), 
IBM (San Jose, Calif), Canon (Lake Success, NY), 
Toshiba (Tustin, Calif), and others. Their product 
capacities range from 40 to 500 kbytes and include 

single- and double-density formats. Complementing 
this less than 4-in. community are, of course, a host 
of 5Y4-in. floppies, and a new breed of 5Y4-in. mini
Winchester drives just now appearing on the market. 
Plated thin-film media and thin-film heads allow up 
to 400 Mbytes to be stored on these 5Y4-in. disks. 
For compatibility, two separate standard efforts 
have agreed on a 10-Mbit/s data transfer rate in a 
nonreturn-to-zero format with a separate clock 
signal. 

Meanwhile in the 8-in. arena, Hitachi has devel
oped a slim-line floppy disk drive that can store up 
to 9.6 Mbytes of unformatted data, which is about 
a sixfold increase over conventional 8-in. floppy disk 
drives. The drive's data transfer rate is 1.5 Mbits/s 
at a 168-ms access time. The track density of 96 
tracks/in. and recording rate of 20,560 bytes/ in. are 
the result of using a microprocessor-controlled 
stepper motor and spreading a fine epitaxial 
magnetic particle material on the media, according 
to Hitachi. Manufacturers of 14-in. Winchester disk 
drives also continue to enlarge capacity while reduc
ing the physical size of their drives. Capacity of these 
drives has increased into the 5-Gbyte range. 

But, a more exciting mass media, the optical read/ 
write disk may make a moot point of the whole 
magnetic media standardization effort. As a first 
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Shugart Corp's Optimem 1000 optical disk drive stores 
1 Gbyte of data on a single-sided 12-in. removable disk. 

step, write-once optical storage systems are expected 
to be introduced. As such, 3M Co (St Paul, Minn) , 
and Storage Technology Inc (Louisville, Colo) will 
be offering an optical disk as a replacement for the 
8- and 14-in. hard magnetic disks. Shugart (Sunny
vale, Calif) will sell a 12-in. single-s~ded optical 
disk with a 1-Gbyte capacity for $5000 in 1984. In 
the mainstay of storage technology, the high per
formance optical disk can be expected to beat the 
14-in. removable disks, with capacities in the 2- to 
4-Gbyte range, transfer rates of 3 Mbits/s, and 
access times of less than 100 ms. Twelve- and 5 \14 -in. 
optical disk replacements will follow suit as the 
market demands. 

For secondary storage needs, the ubiquitous tape 
drives remain the most popular choice for backing 
up Winchester and hard disks. Tape types range 
from quarter-inch cartridges to half-inch streamers, 
and even videotape-for the 8-in. Winchesters. To 
minimize size and maximize appeal to desktop appli
cations, manufacturers are housing tapes in various 
packages. MegaTape Corp (Duarte, Calif), for in
stance, has developed a drive that houses a half-inch 
cartridge tape-an industry first. Until now, only 
quarter-inch tapes were packaged in cartridges. The 
MegaTape unit is a dual-reel cartridge that records 
on 24 channels with a twin-channel read/write head. 
The unit strobes up to 300 Mbytes of data at a den
sity of 9600 bits/ in. As with disks, no two tape units 
are exactly the same. This leads to incompatibility 
problems. 

Standardization efforts have proceeded for the 
quarter-inch tape devices. A group of about 30 com
panies has established the controller interface and 
recording format. For half-inch tapes, one company 
may upset all efforts by competitors to gain market 
share. IBM is expected to offer a half-inch tape drive 
as a backup to the IBM PC XT and the newly released 
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XT/ 370. As in other segments of the electronics 
industry, when IBM announces a product, its com
petitors either follow suit by trying to achieve com
patibility with the product, or they simply drop out 
of the race. 

One technique that is being increasingly applied 
to all sizes of storage media is perpendicular record
ing (see article, Jan 1983, p 89) . Mass memory units 
that incorporate this technique are expected to boost 
capacity limits 50 to 100 times over current manu
facturers who utilize horizontal magnetization 
techniques. 

The most ambitious efforts in developing the ver
tical recording technique have been pursued by 
Japanese companies. Toshiba has announced a flex
ible disk drive that reportedly exhibits a linear density 
of 20,000 flux reversals/cm. With a track density 
of 57 tracks/cm, a 3 \/z -in. disk can thus hold 
3 Mbytes on one side. Lanx Corp (San Jose, Calif), 
is also pursuing a vertical recording storage media, 
but flux densities are expected to be more conserva
tive-along the lines of 10,000 flux reversals/cm. 

Sharp (Tokyo, Japan) and N. V. Philips (Eind
hoven, The Netherlands) are separately pursuing the 
most radical approach to increase density on a 
medium. Labeled ''magneto-optical recording,'' the 
chief advantage of this combination is that the 
reading operation is independent of the amount of 
magnetized material used. This results in potentially 
better signal-to-noise ratios for equivalent aerial den
sities. Prototype 2-in. disks released by Philips 
exhibit storage capacities 10 to 100 times greater than 
conventional 5 \14-in. floppy disks. 

Standards in doldrum 
With a plethora of mass storage and drives 

available from as many companies, users are hav
ing trouble keeping up with new controller and 
interface requirements. To avoid disaster, disk 
manufacturers are starting to incorporate some intel
ligence within their drives to decouple the peripheral 
units from the computer they serve. In addition, 
serious efforts to define interface standards continue. 
Two factions have emerged. The first is the En
hanced Small Disk Interface (ESDI), derived from 
the long standing def acto standard developed by 
Seagate Technology (Scotts Valley, Calif) for their 
small drives. The second group of companies backs 
the standards proposed by the American National 
Standards Institute (ANSI), which are specific to 8-in 
Winchesters. The principle difference between the 
two proposals is the transmission media between the 
controller and the drive. 

The ESDI specifies a serial interface using many 
single-conductor cables for both data and control. 
The ANSI, on the other hand, calls for a parallel bus 



INTRODUCING THE EXTRAORDINARY 
EPSON OEM FAMILY OF FLOPPY DRIVES 

SERIES SMD100 

31h'' 
MEDIA 
SIZE 

4" x 1.57" x 5.98" 

SDSOO 

51/•" 
(1 / 2 High) 

5.75" x 1.6" x 7.68" 

SD300 

51/4" 
(1/ 3 High) 

5.75" x 
11 " x9.27" 

Extraordinary is the best word we could find to 
describe the new Epson family of 3 Yi" and 5 !4" floppy 
disk drives. Because there is nothing ordinary about 
them. 

Max. Capacity (2 Sides) 500 KB 1000 KB 500KB 
(Unformatted) 

Drive Motor Speed 300 RPM 300 RPM 300 RPM 

Track Density 67.5 TPI 135TPI 48TPI 

Access Time 6 msec 3 msec 6 msec 

1000 KB 1604 KB 

300 RPM 360 RPM 

96TPI 96TPI 

3msec 3msec 

500KB 

300 RPM 

48TPI 

15 msec 

The 3\li" drives, for instance, feature two-sided 
capacities up to lMB. And some draw so little 
power they can operate on batteries. 

The half-height 5 W' drives offer capacities from 
SOOICB to l.6MB and access times down to 3 msec. And the one-third height SW' drive is the industry's slimmest. 

But that's only part of the story. What really makes them extraordinary is the fact that they're Epson 
drives. Designed and built by the people who have made "quality in quantity" their trademark around the world. 

That means they're designed and engineered with such state-of-the-art 
features as noise and RF shielding, ultra-high precision head positioning and 
loading, perfect disk centering, reduced power consumption and heat 
generation. But, even more importantly, it means they're manufactured by 
the people who have established the lowest rejection rate in the industry. 
When you buy Epson, you buy confidence. 

If you'd like more information about the extraordinary Epson family 
of floppy drives and how they can solve your storage problems, write or call 
us today. 

SW Region (7 14) 751-1919 • NW Region (408) 985-8828 • SE Region (404 ) 458-9666 
NE Region (617) 245-8007 • CENTRAL Region · (815) 338-5810 

CIRCLE 83 

EPSON 
EPSON AMERICA, INC. 
OEM Products Division 
Peripherals Group 
3415 Kashiwa Street, Torrance, 
CA 90505 (213) 533-8277 
Telex: 182412 
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The unique head stepping arrangement of MegaTape's 
MT-1220 high capacity cartridge streamer permits 30-s 
recovery of any stored file, making the drive ideal for 
archiving applications. 

that uses a single 50-conductor flat cable carrying 
multiplexed data and control signals . Whose stan
dard will predominate depends primarily on which 
company floods the market with products that incor
porate one, or that use a better interface and con
trol version. 

Standards are also a hot topic in the graphical ter
minal arena. This was the year that the Graphical 
Kernel System (OKS) made a mark with American 
terminal manufacturers who are trying to be com
patible within their graphics community. OKS gained 
a major backer when Tektronix (Beaverton, Ore) in
troduced its PLOT 10 OKS software package which, 
when used as the terminal operating core, can have 
application programs transported from one graphics 
system to the next. The standard was originally 
developed in West Germany and is considered easier 
to implement than Core, an older graphics standard 

The Lundy S6100 workstation , with 448- x 1024-pixel 
graphics, introduces GKS functionality to the U.S. 
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specified and approved by members of the Interna
tional Standards Organization (ISO). ANSI, for its 
part, is developing a virtual-device interface stan
dard that would make all interfaced graphics hard
ware output from such devices as plotters, smart 
printers, and CRTs appear the same. 

Lundy Electronics & Systems Inc introduced the 
first graphics workstation in this country to incor
porate the OKS functionality. Its S6100 series of 
workstations are 1448- x 1024-pixel terminals that 
have all the fundamental OKS functions. These in
clude displaying primitives with individual and 
bundled attributes, segmentation, workstation trans
formation, and an integral OKS input model with 
logical device support and Prompt/Echo types. 
Thus, applications can now be transported from the 
Lundy terminal into other terminals without hav
ing to rewrite the core software. 

The printed word excels 
Currently, of course, output from hardcopy 

devices is not all the same. Take the printer indus
try. This year printer introductions have become a 
weekly occurrence. For the most part, the distin
guishing characteristic of the new announcements 
has been form and style more than function. There 
were some exceptions. Southern Systems Inc (Fort 
Lauderdale, Fla) started selling a page printer that 
is based on ion deposition-a technology developed 
by Delphax of Canada. The Mercurion 1 is a nonim
pact, letter-quality page printer that can output 60 
pages/minute and can be an economical alternative 
to laser xerographic printer systems and a direct 
replacement for high speed impact line printers. Its 
$60,000 price tag is about half that of comparably 
performing xerographic printers. The printer uses 
plain paper and incorporates up to eight resident 
fonts. It can be installed as a direct replacement for 
an impact line printer without making any operating 
system software changes. 

Compared to the xerographic process that usu
ally requires six steps, the ion deposition method is 
hailed as more reliable since only four processing 
steps are necessary. The four steps include image 
deposition, development, transfixing, and cleaning. 
Couple that with the simplicity of using a dielectric 
drum instead of a sensitive photoconductor drum 
(used in laser printers) and the Mercurion 1 sustains 
only one failure per 500,000 copies. The company 
claims that the machine was designed to experience 
only one failure per month under heavy duty opera
tion. The printer is compatible to run with major 
computer systems including those of IBM, Digital 
Equipment Corp (Maynard, Mass), Data General 
(Westboro, Mass), Harris (Melbourne, Fla), 
Gould/ SEL (Fort Lauderdale, Fla), and others. 



Although the nonimpact printer market is the 
fastest growing segment overall-it is expected to 
reach $7 billion by 1987-the major segment of the 
current market is still in the impact area. And while 
it is true that the more innovative technologies are 
being developed for nonimpact machines, a few 
impact companies have advanced well-known tech
niques to off er a product that always seems a notch 
above its predecessor in form as well as function. 

Innovations also do not always come from well
established firms. One startup company, for in
stance, has come very close to offering a dot-matrix 
impact printer that equals the letter-quality printing 
usually observed in full-character printers or in effi
cient, inexpensive nonimpact printers such as ink jet~ 
and thermal-transfer machines. Advanced Matrix 
Technology Inc (Newbury Park, Calif) embarked on 
its course last year to design what it calls its Office 
Printer. At this year's Comdex, the company was 
taking orders for shipments (beginning next year) 
of a letter-quality printer that outputs at 45 chars/s. 
It sports a black-and-white and color resolution of 
240 x 720 dots/in., with a manufacturer large
quantity price of less than $2000. The_ printer is a 
multimode device that carries the type fonts most 
commonly used in the business office and also has 
options for bar-code generation. Two other modes 
allow printing at 100 chars/sin the "memo" mode, 
and 250 chars/s in the "draft" mode. The Office 
Printer is a high quality printing unit for common 
business applications. It has all the daisy wheel and 
matrix printer features for performing data and word 
processing tasks where usually a number of printers 
are required, according to the company. 

An elegant combination 
Advanced Matrix Technology, for its part, attri

butes its high achievement to the close blending of 
mechanical and electronic engineering. Mechani
cally, the chassis unit consists of a single-piece 
stamped and deep-drawn metal part that accounts 
for minimum vibration during printing. This enables 
the carriage assembly to achieve a steady-state veloc
ity without any rattling and rolling. A stepper motor 
and a lead screw-nut combination allow for accurate 
dot placement while software adjustments are con
stantly made to minimize printhead and system oscil
lations. Letter-quality printing is achieved by having 
the printhead make two consecutive passes in the 
same direction. Before the second pass, a microshift 
mechanism on the printhead shifts it 0.0042 in. in 
the vertical direction, which results in a quarter-dot 
displacement. Thus, there is a 240-dot resolution in 
the vertical direction. The printer achieves a 720 hori
zontal-dot resolution by ensuring a 1/720-in. posi
tion accuracy through firmware control. 

t 

Printing 45, 100, and 250 chars/s, the Office Printer from 
Advanced Matrix Technology Inc can print in letter 
quality, memo, or draft mode in black-and-white or color. 

Another achievement incorporated by the de
signers was a proprietary black nylon ribbon that
in contrast to Mylar single-pass ribbons (capable of 
producing 250,000 to 300,000 characters before 
replacement)-can be used for up to 20 million data 
processing characters and four million letter-quality 
characters. The electronic printer driver is software 
driven from the host computer, which sends codes 
to it. These are then interpreted and executed to 
generate such actions as moving the carriage, select
ing a font, printing a character, ejecting a sheet, and 
others. Both serial (RS-232) and Parallel (Centronics) 
interfaces are suppported. In addition, access is 
assured to the Z80 microprocessor control bus for 
custom configurations by manufacturers. 

Other printer innovations this year included ink
jet machines that not only outputted paper copies 
but also printed on acetate transparencies, thereby 
offering the user a break in generating overheads. 
Ramtek (Santa Clara, Calif) and Siemens' Printa
color subsidiary (Norcross, Ga) have introduced such 
units, and Advanced Matrix Technology plans to 
offer a transparency option on its dot-matrix 
printer. 

Laser printers, for their part, have remained the 
workhorses of volume paper output applications. 
This type of printer is, however, decreasing in size. 
Two similar-sized units stand out among the crowd. 
Both the Xerox 2700 and General Optronics Corp's 
(Edison, NJ) Holoscan 28 are less than 40 in. high 
and less than 30 in. wide and deep. There are dif
ferences, however. The Xerox unit prints 12 pages/ 
minute and costs about $18,000 while the Holoscan 
28 prints 28 pages/minute and costs $12,000. 
Holoscan's 300- x 300-dot/in. resolution is achieved 
by a printing method that combines the xerographic 
process in the Xerox machine with a holographic 
process. In essence, a semiconductor laser beam 
raster scans the image and holographically deflects 
it onto a photoreceptor. The rest of the process is 
the xerographic image transfer onto plain paper. 
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The Only Way 
You Can Get Q-BUS * Compatibility 

And Interface Flexibility 
With ANY or ALL These 
5 "A" Winchester Drives 

is With 
These Two Controllers 

AMPEX FUT/TSU MINISCRIBE SEAGATE 
ATASI !Ml MP/ (Micro Peripherals) SHUGART 
ATHENAEUM MAXTOR NEC SYQUEST 
CDC MEMOREX NISSE/ SANGYO TANDON 
CM/ MICROPOLIS PRIAM TOKYO ELECTRIC 
COG/TO MICROSCIENCE QUANTUM TULIN 
DISCTRON (RMS) INTERNATIONAL ROD/ME VERTEX 

THE ONLY WAY! 
You Cqn't get it with DEC. Or any other independent controller manufacturer. 
That's because these controllers feature DILOG 's exclusive Universal Formatting™ That means 

you can mix or match any two compatible drives (ST506/412), regardless of heads, parameters, 
capacity, etc. This powerful feature offers you real flexibility in drive selection now .. . and expansion 
in the future. It's simple as unplugging one drive and plugging in another. 

Model 00615 Model 00614 
• RK06/07 compatible • RL01/02 compatible 
• Formatted drive capabilities 222.4 MB • Formatted drive capacities 41.6 MB 
• Maximum 8 logical units-two physical • Maximum 4 logical units-two physical 

They both have enhanced 32-bit ECC, 22-bit addressing and RT-11, RSX-11, RSTS and 
TSX-Plus. 

DILOG Universal Formatting™ is also offered for the largest SMD 1/0 drives. And for your back 
up there are controllers for V211 tape, V4" cassette and 5114'' and 8" floppy drives. 

Contact your nearest sales office, distributor or DILOG directly for complete data on the way to 
unmatched 0-BUS compatibility and drive flexibility ... THE ONLY WAY! 

~Rnmm 
DISTRIBUTED LOGIC CORPORATION 

12800 Garden Grove Blvd. • Garden Grove, CA 92643 • (714) 534-8950 • TLX 681399 
64-A White Street • Red Bank, NJ 07701 • (201) 530-0044 

12 Temple Square • Aylesbury, Buckinghamshire, England HP 20 20L • 44 (0296) 84101 • TLX 837038 

"Trademark of Digital Equipment Corp. 
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High capacity optical disk system appears at last 

Shugart Corp's Optimem 1000 laser-based optical disk drive Oeft) is shown beside 
an SA801 8" floppy for size comparison. 

Until recently, optical memory aimed at 
computer systems has been basically a 
laboratory project. But the Optimem 
1000, a IO-byte optical disk from the 
Optimem Division of Shugart Corp (for
merly Shugart Associates), is about to 
appear for 1984 systems. 

The Optimem 1000 produces a "write
once, read-often" disk-it cannot be 
erased and rewritten, since the laser per
manently deforms the reflective material 
in the process of writing. This was viewed 
as a disadvantage when the technology 

was first investigated, but it is now seen 
as a way of creating archival computer 
records. 

Magnetic records decay over time, and 
valuable data and imagery can be lost. 
However, the optical medium used in this 
system has a very long lifetime. Although 
no body of experience with the medium 
exists as yet, testing indicates that it 
should survive in readable condition for 
several decades. 

The system uses a gallium aluminum 
arsenide semiconductor laser operating at 

a nominal wavelength of 830 nm and a 
peak power level of 15 to 20 mW, to write 
data on one side of a 12 11 optical disk . 
Data are written as circular or slightly 
elliptical bubbles in the proprietary reflec
tive disk surface developed by Thompson
CSF (Paris, France). Since the track width 
is, in effect, the width of a data bit, the 
bpi and tpi are equal at 14.5k. Reading 
is done with the same laser, but at much 
lower power (1 to 2 mW). Laser light is 
reflected from the data surface and 
detected by a photodetector. Lack of a 
signal, due to a dark area produced by a 
bubble in the surface, is interpreted as 
I bit. 

The Optimem 1ooo's dimensions are 
7 11 x17.6 11 x24 11 (18x44.7 x 61 cm), and 
it weighs approximately 50 lbs (23 kg). 
Price for the system is approximately 
$10,000 in unit quantities, and $6000 in 
quantities of 500, with appropriate OEM 
discounts. A Small Computer System 
Interface (SCSI) bus controller is in 
development, but pricing has not yet been 
determined. Evaluation units are sched
uled for shipment in the first or second 
quarter of 1984, with volume shipments 
expected in the third or fourth quarter. 
Shugart Corp, Optimem Div, 475 
Oakmead Pkwy, Sunnyvale, CA 94087. 

Circle 306 

-Sam Bassett, 
Field Editor 

Ink-sheet copier blends color print and thermal transfer techniques 
D-SCAN 5201 produces full-color copies of 
complex graphics directly from CRT 

displays in under one minute. To further 
enhance productivity, local video 
memory stores images before the output 
copies are generated, freeing the 
graphics workstation for continuous 
use. Copies come out on markable, 
fade-resistant paper with a 150-dot/ in. 
resolution. Per-copy cost is $0.25. 

Seiko's ink-sheet technology forms 
copies over a line-type thermal head. 
The head transfers pigment dots from a 
wax-coated, three-color banded ink 
sheet to a sheet of normal grade paper 
that overlays the ink sheet. In turn, with 
images transformed onto plain paper, 
cyan, magenta, and yellow combine to 
create a palette of eight saturated colors, 
including red, green, blue, black, and 
white. Apart from the standard and ink
sheet paper rolls, no resupplies, such as 
toner or ink, are needed. Final copies are 

automatically cut to standard 8.5 11 x 11 11 

letter size. 
One half of the D-SCAN 5201 controls 

critical ink-sheet and paper movements, 
and the other manages electronic duties 
such as input control, formatting, 

storing, and CRT graphic data output. 
The machine measures 26" x 12.8 11 x 
17.5 " (66 x 32.5 x 44.5 cm) and weighs 
130 lb (59 kg). Seiko Instruments 
U.S.A., Inc, 2620 Augustine Dr, Santa 
Clara, CA 95051. Circle 307 
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Thin-film heads/plated disks are Winchester features 
The Cricket Winchester disk drive (coc 
9270-6) consists of read/ write and control 
electronics, read/ write heads, a track 
positioning actuator, media, and an air 
filtration system. The 3 Yi 11 disk drive 
was specifically designed for the OEM 

market. 
The drive provides 6.38M bytes unfor

matted and 5M bytes formatted storage 

capacity. It is timing and format com
patible with the industry standard ST506 
interface that transfers data at a 5M-bps 
rate. Average seek time is 117 ms using a 
band stepper positioning method. Linear 
recording densities are 15,390 bpi and 
450 tpi. 

Using LSI circuit technology, the 
Cricket fits all drive electronics on a 

single PC board that is ap
proximately one-third the size 
of boards used in 51/4 11 Win
chester drives. The drive 
measures 1.63 11 x 4 11 x 6.37 11 

(4.14 x 10 x 16.18 cm). 
The drive operates with a 

direct-drive, brushless de 
motor that rotates the spindle 
at 3566 rpm. A closed loop 
digital servo system uses 
servo information written 
on each track at the index 
mark. When a seek opera
tion is done, the servo 
information is read and an 
internal microcomputer 
corrects track misalign
ments. The band actuator 
(connected to the stepper 
motor shaft) positions the 

read/ write heads. Accurate positioning 
is performed by a stepper that stops at 
0.9 ° per step. 

These Winchesters use thin-film flying 
heads and a negative pressure air
bearing slider. Such a technique allows a 
lower head flying height and reduces the 
force of the self-loading heads. Thin
film heads and nickel-cobalt plated 
media also allow a design MTBF of 30,000 
operating hours and an estimated service 
life of over five years . No preventive 
maintenance or operating adjustments 
are required. 

Data reliability specifications include 
recoverable read errors of 1 in 1010 bits 
read, unrecoverable read errors of 1 in 
1012 bits read, and seek errors of 1 in 106 

seeks. Power requirements are 5 V 
( ± 50Jo) at 0.6 A (0. 7 A surge) and 
12 V (±50Jo) at 0.9 A (1.6 A surge) . 
Power dissipation is 14 W. 

The drive has applications in small 
business systems, intelligent terminals , 
personal computers, word processing 
systems, and portable computers. In 
OEM quantities, the Cricket is priced at 
$465. Control Data Corp, OEM Product 
Sales, PO Box 0, Minneapolis, MN 
55440. Circle 308 

Monitor faceplate detects continuous X-Y coordinates 
Interaction Systems has improved the 
resolution of its capacitive"'Sensing tech
nology with TK-1000, which allows unre
stricted definition of touch-sensitive 
areas on one surface. Proprietary tech
nology deposits indium tin oxide over a 
glass faceplate, providing continuous 
X-Y coordinates of the touch point in 
8-bit (0 to 255) numeric output for both 
dimensions. The unpatterned, temper
coated technique substantially reduces 
production cost. 

TK-1000 touch-sensing system is incor
porated into a microprocessor bus, and 
will control both video-based and com
puter-generated displays . It consists of 
the faceplate, a connecting cable, and a 
2.5 II x 2.5 II x 0. 75 II (6.4- x 6.4- x 1.9-cm) 
component that outputs 8 bits of data 
and a "touch in progress" (TIP) signal. 
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MICRO· 
PROCESSOR 

When a person touches the screen, the 
touch component detects an impedance 
change and lowers the TIP line. Control 
logic can program the microprocessor to 
monitor the TIP at intervals, or to pro
vide an interrupt to the microprocessor. 
The microprocessor then reads X and Y 
coordinates from the touch position via 
address and data enable lines . 

The system can be used alone or in 
conjunction with a keyboard. Moreover, 
with TK-1000 the computer will recognize 
letters drawn onto the video display. 
Directly touching the desired location 
will also move the cursor for adding or 
deleting text, which can replace conven
tional keyboard entries or ' 'mouse'' 
manipulations. Interaction Systems, 
Inc, 24 Munroe St, Newtonville, MA 
02160. Circle 309 



Color printers integrate text and graphics on plain paper 

Series 200 EPM (photo) employs a solid 
state raster line printhead that produces 
200 dots/in. 2 on smudge-free plain 
paper. Because the printer is based on 
nonimpact technology, it can be pro
grammed to generate a virtually 
unlimited array of text and graphics 
characters and symbols. 

The 8.27" (21-cm) wide printhead has 
over 200 nibs/in., with an "all points 
addressable" feature for graphics. The 
printer processes up to six pages each 

minute-equivalent to about 
300 lines/ min. Built-in sheet 
feeder and output stacker 
manage paper flow. 

Series 200 input is a I-MHz 
video bit stream, which is 
buffered internally, then fed 
to the printhead one raster 
scan line (1680 pixels) at a 
time. The image is trans
ferred to paper from the ink 
donor roll, which consists of 
thin backing material coated 
with a nondegradable dry 
ink. Thermal nibs melt the 
ink on the donor roll just 

before a pressure roller pushes it against 
the paper. Each donor roll produces up 
to 1300 pages. 

A second release, the Series c ink jet 
printer, also uses plain paper-either cut 
sheets or rolls-and prints 20 cps with 
120-dot/ in. 2 resolution. Clay-coated 
paper can be used for high quality color 
printing. The ink dries on standard 
paper in 1 s. 

Sixteen-nozzle head featuring drop
on-demand technology can put a dot of 

ink virtually anywhere on the page. The 
desktop unit uses four nozzles for each 
of four colors producing a total of 
seven: cyan, black, magenta, yellow, 
violet, green, and red. The ink jet gener
ates color backdrops, halftones, multiple 
color intensities, and complementary 
imaging. Five halftone levels are avail
able for printing graphics. 

When printing text, the unit employs a 
four-pass mode that generates 12 x 16 
resolution; when printing special graphic 
mosaics or symbols, a five-pass mode 
prints with 12 x 20 resolution. The 
96-character ASCII set and 64 mosaic 
characters are stored in PROM. Besides 
the U.S. configuration, five standard 
European character sets are available: 
French, Norwegian/ Danish, Spanish, 
German, and British. 

Series c ink jet printers will be 
available in the 3rd quarter 1983, at 
about $1250. Series 200 EPM is available 
90 days ARO and lists at $4995 quantity
one. Diablo Systems, Inc, 24500 Indus
trial Blvd, PO Box 5003, Hayward, CA 
94545. 
Circle 310 

Winchester 5~" drive packs 140M bytes on eight disks 
An innovative Winchester design gives 
the XT-1000 series 51;4 11 drives 140M-byte 
capacity and an average access time of 
30 ms. The proprietary integral hub/de 
motor design, with the spindle motor 
inside the disk hub, provides a deeper 
base casting and thus allows eight mini
floppy disks to be stacked inside the 
enclosure. 

A flexure design derived from ferrite 
recording heads with Whitney-type 
sliders (IBM 3380 technology) is incorpo
rated instead of the conventional 3350 
style head flexures used on many smaller 
Winchesters. This Whitney design 
allows a closer disk spacing to accommo
date the increased number of platters per 
package. It also provides improved aero
dynamic stability for the flying head, 
better head to disk compliance, and an 
improved signal to noise ratio. Addi
tionally, the Whitney head/ flexure 
design utilizes more of the disk surface 
to increase the total number of tracks 
per disk surface to 918. This flexure/ 
head concept will also allow thin-film 
read/ write heads that provide at least 

500Jo increased recording densities to be 
easily incorporated as they become avail
able in low cost production quantities. 

Currently ST506/412 compatible, subse
quent drives are planned that will utilize 
intelligent interfaces such as Shugart's 
SAS!. Although the read/ write channel 
design is already optimized to handle 
MFM codes, when SASI is implemented, 
user transparent run-length limited (RLL) 
codes may be used on future generations 
of the drives. Through RLL codes, a 50670 
increase in storage capacity per disk can 
be realized with no corresponding increase 
in flux density. 

XT-1000 drives use the 30-ms access 
time Maxtorq rotary voice-coil actuator 
to position the heads on the disks. The 
rotary voice-coil design has 800Jo of its 
copper in the magnetic field throughout 
movement to improve torque. The closed 
loop servo system, dedicated servo sur
face, and plated recording media provide 
recording density of 980 tpi . Miniatur
ized LSI 1cs packed on the single Maxpak 
PC board work as functional TTL circuit 
equivalents, while occupying 500Jo less 

space. Rotational speed is 3600 rpm; 
average latency is 8.33 ms; and transfer 
rate is 5M bps. 

Three models will be provided, ranging 
in unformatted capacities of the 
65M-byte 4-disk XT-1065 ($1520), the 
105M-byte 6-disk XT-1105 ($2100), and 
the 140M-byte 8-disk XT-1140 ($2690). 
Maxtor Corp, 5201 Lafayette St, Santa 
Clara, CA 95050. 
Circle 311 
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Half-height minifloppy holds 3.33M bytes 
Drivetec's first product release, the 320 

SuperMinifloppy, upgrades 8 11 and 5 ~ 11 

floppy based systems and acts as backup 
for small Winchester based systems. It 
has 3.33M-byte unformatted capacity, 
3-ms track to track access time, and a 
500k-bps transfer rate. Double-sided, 
192-tpi recording format maintains 

downward compatibility with existing 
mini-diskettes . 

A proprietary track-following servo 
system ensures ontrack read/ write head 
positioning and diskette interchange 
between drives in different systems and 
environments. A two-stepper head posi
tioning system moves one head to the 

PRINTERS in standard models or built to meet your spec ific O.E.M . 
requirements. High Speed printing with totall y 12 var iat ions for character 
printing, including graphic printing . 
Many, many fine features including : 

• Low cost for volume users 
• 56CXJ dots/ sec. (image printing) 
• Maximum 11 inch paper bock feeding with mini control p itch of 1172" 
• Poper con be cut only 1-inch apart from the print ing posit ion 
• Longer ribbon life- 2.5 million characters (snap-in cartridge ) 
• Line feed speed 70 ms/ line (at 6 lpi ) 
• Equipped with both parallel interface (Centronics ) and simple pitch 

interface (RS-232C) 
• 80 column thru -put speed 

66 line/ min. (SC-1000); 76 line/ min . (SC-1200) 

PLUS much more ... write for illustrated ~ 
literature and complete specifications on 
these High Speed, DOT MATRIX PRINTERS ~ 
for quality computers, unsurpassed for ~ 
value. 
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approximate track position, while the 
other adjusts the head in 200-µin incre
ments to center it exactly. 

Absolute vertical clamping gives 
accurate, repeatable diskette registra
tion. A "gumball" head configuration 
positions two spherical heads opposite 
each other, so the elastic media following 
the heads forms a natural curve. This 
improves media wear characteristics 
over typical double-sided head config
urations. Other key features include 
onboard microprocessor and brushless 
de drive motor, buffered track seek, and 
door lock. 

Each diskette contains 160 cylinders. 
There are 320 tracks (160/ side), with 
8192 bytes/ track and 256 bytes/ sector. 
MTBF is about lOk power-on hours. Soft 
read errors are approximately one in 109, 
hard read errors one in 1012, and seek 
errors one in 106. 

The desktop unit weighs 2 lb (0.9 kg) 
and measures 1.62 11 x5 .75 11 x8.62 11 (4.11 
x 14.61 x 21 .89 cm). Drivetec Inc, 2140 
Bering Dr, San Jose, CA 95131. 
Circle 312 

It pays to communicate 
You can further your career 
by writing technical articles 
about the advanced work 
you 're doing. Also, we pay 
an honorarium for all 
manuscripts that we 
publish. For a free copy of 
our Author's Guide, circle 
503 on the Reader Inquiry 
Card. 



Low cost color printer 
Model 315 color printer has a four
hammer head design with a special 
rotating platen, with each of the four 
hammers printing one of four primary 
colors. Over 30 possible shades can be 
printed in a single pass of the printhead. 
This single-hammer/single-color design 
prevents color bleeding and contamina
tion of the ribbon that can be caused by 
ink residue left on the hammer. The 
printer operates at 50 cps for both char
acter and color graphics printing. Rated 
graphics throughput is 200 cps. Retail 
price is $599. Transtar, div of Omega 
Northwest, Inc, Box C-96975, Bellevue, 
WA 98009. 
Circle 313 

Two peripheral subsystems combining 
an 8 11 Winchester disk drive, quarter
inch cartridge tape backup, switching 
power, and fan, come with a controller 
board that interfaces to most host com
puters. The 82.9M-byte model 8055 and 
41.4M-byte model 4055 drives have a 
recording density of 9006 bpi and a data 
transfer rate of 1209k bytes/s. Average 
seek time is 30 ms (55 ms max), and the 
3600-rpm spindle has an 8.33-ms average 
rotational delay. Companion four-track 
model 6455 tape transport uses serpentine 
recording. An adapter board converts its 
8-bit bidirectional bus interface to meet 
the industry standard for half-inch tape 
transports. With this, the quarter-inch 
tape cartridge emulates a nine-track, 
reel-to-reel half-inch tape transport 
without operating system changes. Stan
dard 3M-byte cartridges give unfor
matted capacities of 1 l.5M, 17 .3M, and 
23M bytes. Read/write speeds are 
30 ips; data transfer is 192k bps with 
6.4k-bpi recording density. Built-in 
200-W switching supply provides Win
chester, cartridge transport, and related 
electronics with 5, 12, and 24 V. Input 
voltage is from 110 to 240 V, 47 to 
63 Hz. In quantity-100, system 8055 sells 
for $5300, and system 4055, for $4600. 
Kennedy Co, 1600 Shamrock Ave, Mon
rovia, CA 91016. Circle 314 

Double-density 3% " drive 
An enhanced version of the 3 Yz 11 micro
floppy disk drive is available. It is 
capable of storing IM byte of data in 
double-density mode. The drive is 
approximately one-quarter the size and 
one-half the weight of conventional 5 ~ " 
drives and uses 500Jo less power. The 

disk is encased in a semirigid cartridge
type housing for easy use and damage 
protection. Format specifications for the 
3 Yz " floppy disk are mutually compatible 
with 13 leading disk drive and media 
manufacturers. Sony Corp, Data Prod
ucts, Sony Dr, Park Ridge, NJ 07656. 
Circle 315 

Magnetic Components K> \bu 
When you need transformers, solenoids, coils, torroids or similar magnetic 
components, ECC has the experience, personnel and facilities to design, build 
and deliver your parts ... on time. 

Whatever techniques your magnetic components require: 
HIGH SPEED WINDING • HAND WINDING • ASSEMBLY 

MOLDING• POTTING• VACUUM IMPREGNATION 

We are ready to put our facility to work for you. 
For a complete capabilities brochure, call us at: 

Endicott Coil Co., Inc. 

24 Charlotte Street• P.O. Box 67 •Binghamton, NY 13905 
607-797-1263 
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The Touch Information Display touch 
terminal uses opto-technology with no 
overlay. This technology gives a clear 
view of the screen and is difficult to 
damage. The display allows the user to 
define a variety of touch-active areas for 
more flexible programming in a wider 
range of applications. The interface is an 
RS-232-C and an ASCII port is standard. 
The display is 24 lines x 80 chars on a 12 11 

screen, and the character set is 96 ASCII 

plus 32 special graphic symbols. The dis
play sells for $1400. Electro Mechanical 
Systems, Inc, 801 W Bradley, Cham
paign, IL 61820. 
Circle 317 

Miniature Winchester 
Series 350 hard disk 3 Yi 11 drives hold 5M 
and lOM bytes of formatted storage 
within one-quarter the volume of stan
dard 5 \/,i 11 Winchesters. The drives have 
the ST506 interface and 5- and 12-V 
power, but actual power consumption is 
less than half that of a standard 5 \/,i 11 

Winchester. Model 351 is a single-platter 
drive, and 352 a double-platter drive. 
Both use open-loop head arm positioning 
with a double-precision stepper motor. 
Data are recorded at 600 tpi with over 
11,000 bpi. Average access time is 85 ms 
with a track-to-track access of 15 ms; 
data transfer is 5M bps. Physical dimen
sions are 1.625 11 x 4 11 x5 .25 11 (4.128 x 10 x 
15.34 cm). Rodime PLC, 25801 Obrero, 
Mission Viejo, CA 92691. 

Circle 318 
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Small nonimpact printers 
Two printers based on laser technology 
produce 300-dot/ in resolution at a rate 
of 12 pages/ min. Noise level under 
55 dBa makes units suitable for the 
office environment. The HP 2687A desktop 
text model offers up to four character 
fonts/ printed page; two reside perma
nently in the machine and two are user 
changeable. Several fonts, including 
Script, Courier, Letter Gothic, and Pica, 
are available in cartridge form . When 
used in conjunction with the company's 
word processing software, the HP 2688A 

text-and-graphics printer becomes a 
document generator that outputs charts, 
graphs, and diagrams. It also replaces 
preprinted forms by electronically 
storing them, then merging data and 
printing simultaneously. The 2688A com
bines up to 32 character fonts per page. 
Other features include page rotation and 
2: 1 or 4: 1 reduction. Manufactured by 
Ricoh Co, the 2687A printer costs 
$12,800. The 2688A combines Ricoh's 
laser printing technology with HP elec
tronics and packaging. Including inter
active formatting and graphics software, 
it costs $29,950. Hewlett-Packard Co, 
1820 Embarcadero Rd, Palo Alto, CA 
94303. 
Circle 319 

Tape drive backup 

A Yi 11 streaming tape drive, the TM95I 

has a storage capacity of SOM bytes. 
Compatible with standard 5 \/,i 11 flexible 
and Winchester drives , the device pro
vides backup for computers with high 
capacity drives . Using a video-style 
single reel of Yi 11 standard computer 
tape, the drive has a serpentine re
cording format on 20 tracks. Track den
sity is 48 tpi , recording density is 6.4k 
bpi, recording speed is 40 ips, and data 
transfer rate is 250k bps. OEM prices 
range from $500 to $700. Tandon Corp, 
20320 Prairie St, Chatsworth, CA 
91311. Circle 320 

Bidirectional four-density printer 

FX-80 bidirectional printer has 160-cps 
print speed and software selectable 
choice of elite (12-cpi) or pica (10-cpi) 
print spacing. Users can download 
special fonts into memory from the com
puter system. The 9 x 9 dot-matrix print 
has the same 1: 1 graphics scale vertically 
as horizontally. Dot-addressable 
graphics capability and 2K-byte buffer 
are provided. Printer ($699) provides 
characters with full descenders and is 
downward compatible with the Epson MX 

printer series. Proportional spacing, pin
and friction-feeds, standard parallel com
munication interface (serial or IEEE 488 

interfaces optional), and four printing 
densities are featured . Epson America, 
Inc, 3415 Kashiwa St, Torrance, CA 
90505. 
Circle 321 

Microfloppy 3% " drive 
Standing 1.6 11 (4.1 cm) high, the single
sided SA300 3 Yi 11 microfloppy disk drive 
provides 500k-byte unformatted capa
city, 135-tpi density, and 6-ms track to 
track access time. Drive's diskette is pro
tected by a hard plastic shell, and the 
shutter is spring loaded to remain closed 
until media are inserted. With 80 tracks/ 
surface and 300-rpm speed, the drive 
achieves 125k-bps (single-density) or 
250k-bps (double-density) transfer rates. 
Shugart Assocs, 475 Oakmead Pkwy, 
Sunnyvale, CA 94086. 

Circle 322 



Multi-axis hand controls 
Force-operated hand controls feature 
four primary axes that can be expanded 
to as many as 10 proportional outputs. 
With application in teleoperator or 
robot programming, the 404 series has six 
different hand grip configurations with 
pure force in all axes or with force with 
limited motion in either two axes or all 
four axes. Model 531, a two-axis potenti
ometer type of joystick, features rugged 
all-metal construction. The unit pro
vides direction or limit switches together 
with a finger-operated switch on the 
joystick handle as options. Measure
ment Systems, Inc, 121 Water St, Nor
walk, CT 06854. Circle 323 

Double-sided 3~ " drive 
TM35 Microline disk drive provides 875k 
bytes on two sides of a 3 Vi 11 diskette, 
85-ms data access, and 3-ms track-to
track speed. TM35-2 is compatible with 
5 Y4 11 standard interface, and provides 40 
tracks/ side, double-sided recording, 
250k-bps transfer rate, and 500k-byte 
capacity. TM35-4 is compatible with the 
Sony OA-D30V microfloppy drive inter
face, software, and diskette, and has 
double-sided data recording. TM35-4 fea
tures 7610-bpi recording density, 135 tpi, 
and 70 tracks/side. TM35-2 model fea
tures 6255 bpi, and 135 tpi. Both models 
use FM/ MFM recording. Tandon Corp, 
20320 Prairie St, Chatsworth, CA 91311. 

Circle 324 

Reduced price printer 
Dual-mode printer D-92 is available for 
$399/ unit, a 42.5% price decrease over 
the previous cost. Modular design 
enables specific upgrade selections by 
users. Dual-mode operation uses a 7 x 9 
matrix font and an 11 x 9 matrix for near 
letter-quality documents. Features 
include 100-cps bidirectional printing, 
short line seeking logic, friction paper 
feed, parallel interface, 800-character 
huff er, six character sizes with each 
printing mode, lOOM-character reusable 
printhead, and a SM-character continu
ous loop ribbon cartridge. Full ASCII 

character set prints both upper- and 
lowercase characters at 40, 48, 66, 80, 
96, or 132 characters/ line. Options 
include RS-232-C serial interface, adjust
able tractor feed, dot-addressable 
graphics, 9600-baud operation, 2K 
buffer, X-ON/ X-OFF, control X I Y, and 
single-sheet feeder. Data Impact Prod
ucts, Inc, 745 Atlantic Ave, Boston, MA 
02111. Circle 325 

Smart optical mouse positioner 
OptoMouse cursor controller encloses 
two rocker switches that roll on the X-Y 
axes of a flat surface, and communicates 
its movements to the computer and 
interface by a tail-like cord. Custom 
optical imaging system is incorporated 
for superior resolution. Unit requires 

only 5 V from the host system. Controlled 
by its own microprocessor, it is designed 
with minimum parts count and can emu
late existing graphics protocols such as 
Tektronix Plot 10 and Summagraphics 
bit pad. Host interface is via RS-232-C 

serial port. USI International, 71 Park 
Ln, Brisbane, CA 94005. Circle 316 

Not communicating? 
The 232L T gets you talking. 

Carroll 's 232LT line tester/ breakout box lets you examine the status 
of the RS-232 interface, simplifying troubleshooting and computer 
installation . Dual-color LEDs indicate the precise state-marking 
( ~ -3V) , spacing ( ~ +3V) or undefined (between -3V and +3V)- for 
the twelve most frequently-used lines. An extra LED is provided for 
monitoring additional lines. 

Each signal line contains a DIP switch which can be opened to 
allow cross-patching . Pins located on either side of the DIP switches 
are useful as test points for meters and oscilloscopes. 

The 232L T is signal-line powered , eliminating the annoyance of 
batteries, and it has the additional advantage of using a minimum 
signal current. Each LED provides a 3mA load at typical voltage 
levels of ± 12V. (Stacking three LEDs in parallel can provide a 9mA 
approximation to the 1 OmA current limit of RS-232 drivers). 

Accessories include jumpers, extension cable, user's manual, 
vinyl carrying case , and a handy RS-232 / ASCll reference card . 
Guaranteed for one year. Priced at $175 .00 (includes shipping); 
quantity discounts available. Distributor inquiries invited . 

For immediate delivery or further information , call or write : 

/1!!11\ 
carroll Touch Tczchnol<>g9 

a subsidiary of AMP Incorporated 

2902 Farber Drive 217 / 351-1700 
Champaign , IL 61821 TWX 910 245-0149 
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Flat-panel display 

Self-Scan gas plasma . display with 
memory is an 80-char line width, 
400-char panel that can display both 
alphanumerics and graphics. The de 
internal address feature is combined 
with a technology that incorporates an 
ac layer for storing data in memory 
indefinitely. The ac memory layer elimi
nates need for refresh memory elec· 
tronics and, with 400-char display, 
reduces the number of required drivers 
from 656 to 25. Optional touch-sensitive 
overlay allows direct data input. Price 
for the 400-char model with driver elec
tronics is $625 in OEM quantities . 
Burroughs OEM, Display Div, PO Box 
1226, Plainfield, NJ 07061. 
Circle 326 

Voice processing subsystem 
The VoiceStor model 30 is a voice 
storage subsystem for high level voice 
response and storage retrieval . The 
device records and plays back words, 
phrases, or sentences exactly as spoken. 
Its vocabulary is very flexible with no 
fixed limit on any element. Recording 
capacities vary from 100 s to 60 h, de
pending on the applications. It supports 
up to 32 simultaneous voice channels, 
allowing access to several sources on an 
async basis. The system interface is a 
standard RS-232-C control channel oper
ating at a range of data transmission 
rates. Voicetek Corp, 10 Dedham St, 
Newton, MA 02161. 

Circle 327 
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Touch-sensitive interface 
Scanning infrared beams, rather than a 
screen overlay, are key to a touch-input 
system for two 12 11 vnoo-compatible 
Datamedia terminals. Infrared LEDs and 
photo-transistor detectors mount around 
the video screen, creating a lattice of 
light beams in front of the display sur
face. A touch obstructs the light beams 
and causes X-Y coordinates to be trans
mitted to the computer. Optical devices 
are concealed by an infrared-transparent 
bezel, so the workstation looks like a 
conventional terminal. Choice of five 
operating modes for coordinate report 
format is user selectable. The touch
input system now works on the 
monochrome Excel 22 and the Color
scan 10 color graphics terminals. Single
unit price is $1350. A version for the 14 11 

Excel 24 is planned. Carroll Touch 
Technology Corp, 2902 Farber Dr, 
Champaign, IL 61821. 

Circle 328 

Cartridge disk drive 
Beta-5, a 5M-byte capacity 5 Y4 11 disk 
drive, provides an ST506-compatible 
interface and conforms to industry stan
dard 5 Y4 11 form factor . The drive uses 
flying media recording, rotary voice coil 
actuator, and track following closed 
loop servo to supply high performance, 
reliability, and areal density. The flexible 
media stabilization method, based on 
Bernoulli technology, supplies high 
resistance to shock and vibrations. This 
technology also requires no air filtration 
systems and results in fast cartridge 
replacement. Data transfer rate is 
5M bps; recording is performed using 
MFM techniques at 17 ,373-bpi density. 
Iomega Corp, 4646 S 1500 W, Ogden, 
UT 84403 . 
Circle 329 

Portable plotter 

DMP-40 single-pen drum plotter features 
pen speeds to 4.2 ips and format size to 
11 11 x 17 11 (28 x 43 cm). Both pen and 
paper are directly driven by stepper 
motors . Step size is programmed to 
ensure resolution exceeding anticipated 
CAD/CAM or general plotting require
ments. Unit generates circles, arcs, 
ellipses, and general curves on com
mand. The five character sets resident in 
ROM can be presented normally or in 
italics with 255 sizes and 360 ° of rota
tion. Eleven line types are available. 
Plotter will also clip, window, viewport, 
and scale to size. Price is $995. Bausch & 
Lomb, 8500 Cameron Rd, Austin, TX 
78753. Circle 330 

Winchester family 
The 500 series of 5 Y4 11 Winchester disk 
drives features 32-ms access time and 
storage capacities ranging from 55M to 
11 lM bytes. Model 502 has 4 disks storing 
55M bytes while model 504 has 6 disks 
storing 86M bytes. Models 503 and 505 
have 71M and lllM bytes of unfor
matted storage capacity, on four and six 
disks, respectively. The 502 and 504 spe
cify a 0.625M byte/ s transfer rate and 
9212 bpi recording density. Specifica
tions for the 503 and 505 are 0.806M 
bytes/s and 11,886 bpi. In quantities of 
500, prices range from $1550 to $2500. 
Priam Corp, 20 W Montague Expy, San 
Jose, CA 95134. 

Circle 331 



Winchester 5% /1 disk subsystems 
VI30, v1so, and v110 offer 30.8M-, 
Sl.4M-, and 72M-byte capacities, re
spectively, with 30-ms average access 
time (including settling). A dual
frequency closed loop servo contin
uously samples and corrects head-to
track positioning as the disks rotate. 
This reduces crosstalk and improves 
reliability over conventional open loop 
stepper systems. Potential shock and 
vibration damage are countered by an 
automatic actuator lock and dedicated 
landing zone, along with full shock 
mounting. During power-down, these 
features move and lock the drive heads 
over a nondata part of the disk and 
cushion the drives against jarring. Data 
transfers occur at SM bps over the 
ST 4121506 interface; track density on all 
models is 960 tpi. Vertex Peripherals 
Corp, 21SO Bering Dr, San Jose, CA 
9Sl31. 
Circle 332 

Micro Winchester 3.9 /1 drive 
DPR series Winchester disk drives for the 
IBM PC utilize SyQuest Technology's 3.9 11 

(9.9-cm) drive, with a choice of fixed or 
removable cartridge. Drive provides full 
SM-byte formatted storage. It consumes 
no more power than the IBM PC floppies, 
allowing the disk to be mounted in the 
space allotted for the second floppy . An 
external self-contained version with its 
own power supply is also available. Con
troller card has built-in ECC. Software 
includes BIOS, driver, and utilities to 
ensure full compatibility with existing 
PC-DOS and CP/ M-86. Prices start at 
$14SO. IDE Associates Inc, 44 Mall Rd, 
Burlington, MA 01803. 
Circle 333 

Speech synthesizer 
"Cheaptalk" CT-200 self-contained 
speech synthesizer board holds up to 3 s 
of speech. Total playback time can be 
partitioned into one, two, four , or eight 
equal intervals to hold multiple words or 
phrases. Boards can be cascaded for 
longer continuous recordings. The 3 11 x 
3.2S 11 (8- x 8.26-cm) board requires 
switches or TTL control logic to operate. 
Signals also provide microprocessor 
interface. Three TTL-compatible phrase 
select lines are addressed for multiphrase 
boards. Operating power is S V at 200 mA 
max . OEM quantity price is $68 . 
DataVoice Corp, 2 N LaSalle St, 
Chicago, IL 60602. Circle 334 

Tailless mouse 
Without an attached cable, the Data
wafer system mouse cursor can be moved, 
unhindered, above the 0.2 11 (0.S-cm) 
position detector. Positioning informa
tion is transmitted any time the mouse is 
moved 3 11 (8 cm) on or above the desk 
wafer surface. Cursor-positioning system 

contains a battery-powered mouse, a 
wafer embedded with all passive position 
detecting elements, and optional elec
tronic circuitry for signal conversion and 
interface with data processing equipment. 
Display Interface Corp, S2S Post Rd, 
Milford, CT 06460. 
Circle 335 
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SEMICONDUCTOR CIRCUITS, Inc. announces 
the first SOW switcher to break the 60¢/W barrier*. 

The new HSS Switcher Series is cost effective, packing 50 watts 
into a 40 watt package. With 1 /3 fewer components, MTBF 
increases substantially. The HSS Series is available with triple 
outputs: 5V @ 6A, +12V @ 1.5A and -12V @ .5A with 5% load 
regulation. For user selectable input ranges and other design 
specifications, contact your local SCI representative or call us 
direct at (603) 893-2330 today. 

*Based on quantities of 10,000 or more. 
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SEMICONDUCTOR 
CIRCUITS, INC. 
49 RANGE RO .• WINDHAM, N.H. 03087 
(603) 893·2330 TWX (710) 366-0505 
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PRESENTING LEAR SIEGLEll'S 
AMERICAN DREAM MACHINES: 

THREE NEW HIGH TOUCH™ TERMINALS. 

Have you noticed that the 
more high technology we put into 
the workplace, the more human 
touches the workers put in? 
There's a real need to soften the 
interface between people and 
high technology. 

That's why we designed our 
new High Touch™ terminals to 
work together with biology, not 
just with technology. 

Our new generation of High 
Touch terminals brings an ele
gant new touch to our American 

6' coiled mhlc lets _1·1111 jil(/ the k(\'hoard 
a11y1clzcrc. 

Dream Machine (ADM™) tradi
tion. The family features three 
new ergonomic terminals designed 
to meet the needs of OEMs and 
end users alike: The ADM 11, 
ADM 12 and ADM 24E. 

There is more to ergonomics 
than simply tacking on a few fad
dish features as an afterthought. 
That's why we put our thinking in 
up front. And came up with a 
whole new way for termi
nals to relate to humans. 

No aspect of termi
nal design escaped our 
deepest consideration. Or recon
sideration. Dozens of little touches 
add up to the convenience and com
fort of High Touch. For example, 
we put the power "on/off" switch 
and contrast control knob in front 
where they're easy to reach. 

The monitor not only tilts 
and swivels, it stops positively in 
almost any position. 

The clean, crisp display fea
tures a large character matrix on 
an easy-to-read green or amber 
non-glare screen-made even 
easier to read by the hooded bezel. 
Screens are available in 12" or 
14" sizes. 

Our uncluttered keyboard, 
with its logical separations 
between key groupings, improves 
your efficiency. The low-profile, 
DIN-standard keyboard is not 
only tapered, its angle of tilt is 
easily adjusted for maximum 
operator comfort. - -
Lou· prr~fih DIN-sla11dard k(yhoard H'itlz 
adjuslahh tilt 

The Selectric® layout with 
its sculptured keys makes data 
entry easy and efficient. And we 
placed the control and escape 
keys close to the alphanumeric 
keys, where people just naturally 
expect to find them. 

The ADM 11 is a High 
Touch conversational terminal 
that accepts data continuously at 
19.2 kilobauds. It features sepa
rate cursor control keys logically 
arranged in a cross for ease of 
use. Four modes are provided for 
the printer interface: page print, 

Dis tributor Sales & Service: Boston (617) 456·8228 • Chicago (312) 279·7710 • Houston (713) 780·9440 • Los Angeles (714) 774·1010, Ext. 219 • Philadelphia (215) 245-4080 • San Francisco (4 15) 828-6941 
• England (04867) 80666 • From the states of CT, DE, MA, MD, NJ, NY, RI, VA and WV (800) 523·5253. OEM Sales: Chicago (312) 279-5250 •Houston (713) 780·2585 •Los Angeles (714) 774·1010, Ext. 582 
• New York (516) 549-6941 • San Francisco (415) 828-6941 • England (04867) 80666. Select rice is a trademark of IBM . ADM ,"" High Touch"' and Express Depot"' are trademarks of Lear Siegler, Inc. 



Programmable Function Keys 

Non-Volatile Function Keys 
Function Key Legends on 
25th Line 

ADM11 
4 (Shiftable 
to 8) 
Optional 
From Host 

ADM12 ADM241 
16 (Shiftable 16 (Shiftable 
to 32) to32) 
Standard Standard 
From Host Standard 

Non-Volatile 
No. of Pages of Display Memory 1 2 2 or 4 
Display Memory 24 lines by (2) 24x80 or User-Definable 
Configurations 80 characters (1) 48x80 or up to 96x80 
(Plus 25th message/status line) 
Scrolling 

Transmission Mode 

Editing 

Visual Attributes: 
Reduced Intensity, Blink 
Blank and Reverse Video. 
Underline also on 
ADM 12 and ADM 24E 
OEM Flexibility 

Standard 
Scrolling 

Conversation 
Mode 
Limited 

(1) 24xl58 
Smooth, Jump Smooth or Jump 
or Horizontal Scroll 
Scrolling 
Split Screen Split Screen 
Conversation Conversation 
or Block Mode or Block Mode 
Full Editing & Full Editing & 
Protected Fields Protected Fields 

3 Embedded 5 Embedded or 6 Embedded or 
1 Non-Embedded Non-Embedded, Non-Embedded, 

plus Full Screen plus Full Screen 
Reverse Video Reverse Video 

and Highlight 
Modifiable 
Set-Up 
Characteristics 

Modifiable 
Set-Up 
Characteristics 
& Personality 

Modifiable Set-Up 
Characteristics. 
Add to Program 
in ROM or 
Down-Line Load 
inRAM (56K 
ROM or RAM. 
Plus up to 22K 
Display Avail
able) Room for 
add '! Logic 
Boards. 

When it comes to terminal 
technology, we're the historic 
leader with the largest installed 
base. Our terminals are used in 

more computer-based systems 
than any other. 

When you buy Lear Siegler, 
you're buying kroven quality and 
reliability, bac ed by the broadest 
network of full service centers 
anywhere. That means you can 
get walk-in Express Depot™ 

Monitor tilts and swivels to almost 
any position. A vailable with 12 or 
14 inch screen. 

service, on-site service and 
extended warranty service in 
3,000 cities nationwide. 

Lear Siegler High Touch 
terminals are made in America -
designed, engineered, manufac
tured and shipped from Anaheim, 
California to provide you with the 
best local sup.port. 

And that s just one more rea
son they're called the American 
Dream Machines. 

line print, transparent print, and 
display and print. There are four 
programmable function keys 
(shiftable to eight). And two lev
els of setup mode to reduce errors 
while still giving the operator 
maximum flexibility. 

Programmable 
function keys. 

Keys color-coded 
by function. 

Separate 
numeric keypad. 

For a High Touch terminal 
with editing and more, choose the 
ADM 12. It features five non
embedded attributes. Embedded 
mode can also be selected for 
existing applications. And 16 pro
grammable non-volatile function 
keys (shiftable to 32). The display 
memory can be configured as two 
24 x 80 character pages, or one 48 x 
80 page, or one 24 x 158 page. The 
terminal runs in either conversa
tional or block mode. 

Or choose our top-of-the-line 
ADM 24E which features a 
moveable 24-line window you can 
use to look at 48 (or 96) lines of 
memory. The ADM 24E also 
offers plenty of additional space 
for OEMs, with up to 56K ROM 
or RAM available for add-on _pro
grams. Plus up to 22k display RAM. 

Spacious, 
uncluttered layout. 

Control and escape keys 
close to alphanumeric keys. 

\ 

No keys next to 
space bar. 

Selectric® layout 
with L-shaped return key, 

sculptured keys. 

LEAR SIEGLER, INC. 

Dividers 
separate keys. 

ADM 11 keyboard. 

'51 DATA PRODUCTS DIVISION 
901East Ball Road, Anaheim, CA 92805 · 714-774-1010 

EVERYBODY MAKES TERMINALS, ONLY WE MAKE LEAR SIEGLERS, 
Call Lear Siegler at 800/532· 7373 for an authorized distributor near you: Advanced Technology • Continental Resources • The Datastore • Data Systems Marketing • David Jamaison Carlyle, Inc. 
• Gentry Associates • Hall-Mark Electronics • MIA-COM Alanthus, Inc. • Marva Data Services • M.T.I. • National Computer Communications • Pionee r (Standard. Harvey. Gaithersburg) • 2M Corp. 
• Wyle Electronics • Kierulff Electronics • Inland Associates • Digital Source. Inc. 
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NO OTHER 
MILITARY COMPUTER 

CAN MATCH 
THE NEW 

ROLM® 
HAWK/32: 

Unmatched Performance 
• 32-bit computational power and 

memory addressability 
• 3.5 M.l.P.S. (fixed arithmetic 

operation) 
• 1300 KWHETS/SEC. (single preci-

sion floating point) 
• Main memory-up to 8 megabytes 
• Cache memory-128 kilobytes 
• External memory-maximum of 

1120 megabytes on line disk 
(virtual memory support available) 

• 1/0 bandwidth-12.0 megabytes 
per second 

Unmatched Price/Performance 
• Under $150,000 in production quan

tity (Basic system with 2 mega
bytes of memory) 

HERE'S WHY: 
Unmatched Packaging Efficiency 
• Compact size-1.4 cubic foot 
• Complete integrated system: 

Central processor 
Main memory 
Floating point processor 
Diagnostic processor 
Power supply 
High speed burst Multiplexer 

Channels 
1/0 interfaces (up to 7 in main 

chassis) 
• Lightweight-90 lbs. maximum 
• Low power consumption-400 watts 

maximum 
• Mil-Spec Environmental Specifica

tions-MIL-E-5400, 
MIL-E-16400, MIL-E-4158 

RDllm MIL-SPEC 
Computers 

Unmatched Delivery 
• Shipments start October 1984 

Unmatched Software Support 
ROLM delivers the Hawk/32 with an 
extensive family of system software that 
includes Real Time and Virtual Memory 
Operating Systems, communications 
software and Ada® language support. 
(ROLM Ada support includes a DoD 
validated compiler, a powerful language 
development environment, and a 
choice of 32-bit commercial host devel
opment systems.) Hawk/32 is software 
compatible with Data General MV Se
ries computers. ROLM maintains a 
worldwide service network. 

For immediate information call Bob 
Farnsworth (408) 942-7655. 

" Ada is a registered trademark of U.S. Department of 
Defense (OUSDRE·AJPO). 

One River Oaks Place, MIS 110, San Jose, CA 95134 
ROLM GmbH-Muehlheimer Strasse 54, 6052 Muehlheim/Main, West Germany 

ROLM UK Limited-Dorna House, Guildford Road, West End, Nr. Woking, Surrey GU24 9PW England 
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SPECIAL REPORT ON SYSTEM COMPONENTS '83 

INTEGRATED CIRCUITS 

DIGITAL ICs MOVE 
FROM COMPONENTS TO 
SILICON SUBSYSTEMS 

by Tom Williams, 
West Coast Managing Editor 

With the increasing function density of today's VLSI 
integrated circuits, I Cs are changing not just in power 
and density, but in the way they are perceived by 
designers . They are moving from being functional 
building blocks used to create system and subsystem 
elements to being ready-packaged system elements in 
their own right. Single-chip controllers-disk con
trollers and data communication controllers, to 
name only two examples-are becoming common
place. Advances in PROM and erasable PROM 
technology have even allowed ICs to become software 
system elements: operating systems and compilers. 

These advances are occurring not only because of 
considerable progress in process technology, but also 
because of rapid design tool growth. Notably, com
puter aided engineering ( CAE) systems have allowed 
logic designers to become IC designers, making func
tional libraries for implementing gate arrays, stan
dard cell libraries, and full custom designs possible. 
As CAE tools proliferate, an exponential increase in 
the number of system-level functions that continue 
to shrink into silicon can be expected. 

Two significant developments in IC technology 
have occurred in CMOS and GaAs. Developments in 
CMOS make it a serious contender for VLSI, while 
GaAs advances introduce the first commercial digital 
circuits. Harris Corp (Melbourne, Fla) has brought 
out several SSI logic elements-gates and · a shift 
register-with clock speeds ranging from 1.5 to 2 
GHz. Initial application areas for these parts are in 
signal processing areas, although projects for 
developing high speed RAMs using GaAs technology 
are underway. 

Recent CMOS developments 
Improvements in CMOS speed and density, notably 

Intel's (Santa Clara, CaliO CHMOS D-III process, 
have led to dramatic reductions in the thickness of 
gate oxide while actually increasing the average gate 
capacitance. CMOS speeds are now competitive with 
other technologies and provide a power consump
tion roughly one-fifth that of standard MOS 
technology. 

Improvements in CMOS have begun to impact the 
area of microprocessors and microcomputers, espe
cially where power consumption often outweighs 
speed in design considerations. CMOS versions of 
8- and 16-bit architectures have made their 
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INTEGRATED CIRCUITS 

Featuring metal lines scaled down to 6 microns, Seeq 
Technology's 52813 16-K EEPROM enjoys a die size 
comparable to similar capacity EPROMS. 

appearance , as have microcontrollers with onchip 
electrically erasable PROM. One such architecture is 
Seeq Technology's (San Jose, Calif) 62710, a version 
of Texas Instruments' (Houston, TX) TMS7020 
replacing that chip's mask-programmed ROM with 
EEPROM. 

Full 32-bit microprocessors have made their 
appearance from several manufacturers. Meanwhile, 
16-bit designs have started maturing in the design 
world as the 16-bit architectures begin to spread 
from general purpose microprocessors into micro
computer chips with their own onchip ROM and IIO. 
Hewlett-Packard's (Palo Alto, Calif) HP 9<XX> not only 

A special copper-clad circuit board was developed to deal 
with the power and cooling requirements of the chip sets 
used in the HP 9000. 
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packs a full 32-bit processor on its 450,000-transistor 
die, but also includes the entire arithmetic processor. 
Both Zilog's (Campbell, Calif) zso,oooand Motorola's 
(Phoenix, Ariz) 68020 will address a full 32-bit 
(4-Gbyte) address range. Zilog will multiplex address 
and data lines, while Motorola will separate them. 
Further in the future, but still well in sight, are 32-bit 
designs from National Semiconductor (Santa Clara, 
Calif) and TI. 

Coprocessor development has been responsible 
for pacing 16-bit processor developments. These 
coprocessors share the microprocessor bus and are 
able to extend the main processor's instruction set 
by trapping an instruction and then executing an 
instruction stream that otherwise would be handled 
by software. Notable among these coprocessors are 
arithmetic processors and memory management 
chips. As the 32-bit designs come online and 
mature, a manufacturer's evolution plans call for 
the coprocessor functions-especially memory 
management-to migrate onchip. This ensures a 
smooth transition from the 16- to the 32-bit world. 

Expanding RAM options 
In the arena of dynamic RAMs, the 64-K x 1-bit 

device is king today, and improvements in size and 
speed are continuing to sustain its popularity. Access 
times currently reach below the 100-ns level and 
several manufacturers of the faster chips have 
prudently left one pin in their current packages un
connected for anticipated 256-K DRAM drop-in ex
pansion. However, the popularity of the 64-Kbit size 
and its price have led to different options in internal 
organization (eg, the x 4 and x 8 configurations), 
and other architectures aimed at different applica
tion areas. 

System design considerations, such as the use of 
multiple processors and the need for high speed 
system interconnection, have led to the development 
of dual-port RAMs. Two examples are the Mostek 
(Carrollton, Tex) MK4501 and the TI TMS4161, which 
also contains its own shift register with onchip input, 
output, and control lines. The latter is also intended 
for use in such applications as bit-mapped raster 
graphics displays that must display data while con
currently accepting new data. Intel also introduced a 
byte-wide 64-Kbit part that contains its own refresh 
circuitry, thus reducing the need for external cir
cuitry in certain applications. 

The year 1983 has seen the advent of the 256-Kbit 
RAM and the beginning of its credibility as a commer
cial device. Taking the mark set by the standard 
64-Kbit parts, the target access time for 256-Kbit in
troduction appears to be 100 ns. In addition, the race 
seems to be fairly close between U.S. and Japanese 
manufacturers this time. At least eight U.S. and as 



Not just 
more capacity, 

r capability 
Motorola's 68000 Is a 
winner, and using this 
popular microprocessor In 
a VERSAbus/VERSAboard 
configuration Is a smart move. 
Dataram's slngle-board 1.0 MB 
DR-680 can make It even smarter. 
Increased slngle-board memory 
capacity means lower power. less 
space, higher rellablllty, and lower 
cost ... and the DR-680 provides a lot 
morel 
Mor pe d. Ability to perform match 
cycles reduces access/cycle times by 
allowing Immediate reading of data registers 
when adjacent words/bytes are accessed. 

\ 

Ad a ed rr r a di g· The DR·680 provides 
an on-board control and status register ICSRI 
which allows program control of ECC functions 
and contains the diagnostic Information required 
for error analysis. The CSR can be read or written 
via the VERSAbus. Additionally, the DR·680 
greatly Increases reliability by performing 
error "sniffing" and error "scrubbing" during 
refresh operations. 

compatlblllty· oataram's DR-680 is 
compatible with Motorola's EXORmacs. IBM 
System 9000, and all other VERSAbus·based 
systems. 

For more Information, send In the adjacent 
coupon or, for faster response, call Dataram 
today at l609) 799-0071. 

fXORmac vERSAbO rd nd VERSA us rP •eglstered tr demarks of Mot rola Inc 

\ 

\ 
\ 
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INTEGRATED CIRCUITS 

many Japanese firms are in the running. One 
Japanese chip, described at this year's International 
Solid State Circuits Conference (ISSCC) by Nippon 
Telephone & Telegraph (NTT), sports onchip error 
correction code (ECC) circuitry capable of detecting 
and correcting single-bit soft errors in each word 
line. Hitachi likewise described a 1-Mbit CMOS ROM 
with onchip ECC. 

Although the bulk of applications may still require 
x 1 organization, Mostek plans its introduction to 
feature a 32-K x 8 organization and TI is planning to 
produce a 64-K x 4 chip along with its x 1 offering. 
The x 8 organization will allow 64 Kbytes to be pro
vided with only two ICs and appears to be a clear bid 
at personal and handheld computer applications. 
Some 4-bit wide 64-Kbit RAMs, as well as some 8-bit 
wide 256-Kbit RAMs, are starting to sport a serial nib
ble mode in which the following 3 or 7 bits are shifted 
out serially after the initial access. This allows a 
much faster word access. Byte-wide RAMs packaged 
in 28-pin JEDEC standard dual inline packages (DIPs), 
and x 1 models in standard 16-pin DIPS, are made for 
drop-in compatibility in their respective application 
areas. This will probably be the end of the line for that 
kind of compatibility, as the 1-Mbit RAMs beginning 
to appear in the crystal balls will require different 
structures and supply voltages. 

Advances in EPROM and EEPROM 
Nonvolatile memories made significant strides this 

year with the introduction of 256-K EPROMs by Intel 
and Advanced Micro Devices (Sunnyvale, Calif); 
CMOS EPROMs in 16- and 32-K sizes also made their 
appearance. With the advent of EPROMs this size and 
with byte-wide organization, whole operating systems 
or compilers can now be stored in EPROM. Further in
roads into portable applications will be made with the 
advent of 256-Kbit CMOS parts. With access times 
now dropping below 200 ns, it is entirely feasible to 
implement standard operating systems, such as CP/M, 
or to confidently put realtime executive functions into 
silicon for embedded control applications. 

Combining in-system programmability with non
volatility has often been accomplished by using 
CMOS static RAMs with a standby battery backup, or 
if write time is not critical, EEPROMs. A 2-K x 8 CMOS 
RAM with onchip lithium cells was introduced by 
Mostek. The chip features analog sensors that detect 
a drop in the supply voltage. These sensors then tum 
on write-protect, and switch in the lithium cells. 
Other manufacturers claim that advances in 
EEPROMs will soon obviate such an approach. 

The endurance of EEPROMs is increasing-running 
about 10,000 program/erase cycles these days-and 
erase times are dropping to about 100 ms. Program/ 
erase cycles can thus be timed with software loops 
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stored in RAM. This does not yet make the EEPROM 
the Holy Grail, but it does open new system applica
tion areas. The current capacity leader is a 64-Kbit 
(8-K x 8) IMS3630 recently introduced by Inmos (Col
orado Springs, Colo). 

Peripheral processor ICs, notably graphics and 
text processors, can now be turned loose on special
ized tasks that would tie up the CPU. Often more 
complex than many general purpose micropro
cessors, these chips, upon simple commands from 
the CPU, can handle their own processing functions 

Windowing and scrolling, the creation 
of graphics objects called "sprites" by 
TI, make these chips in reality a form 
of loosely coupled coprocessors. 

in terms of a particular task's unique demands. For 
example, the 82730 text coprocessor from Intel uses 
DMA and linked list processing to keep track of text 
as it is manipulated. This eliminates the need to 
physically move text around in memory. 

CRT controllers from Intel, Advanced Micro 
Devices and TI differ in details, but have common 
characteristics. For instance, they deal with the 
display in terms that no one would dream of 
building into a general purpose microprocessor. 
Windowing and scrolling, the creation of graphics 
objects called "sprites" by TI, make these chips in 
reality a form of loosely coupled coprocessors. As in 
the coprocessors mentioned above, these chips take 
a small number of instructions from the main CPU 
and perform their complex tasks with no interven
tion. Display controllers linked with high speed, 
dual-port ROMs and RAMs enable designers to build 
an entire graphics display subsystem with moderate 
capabilities, using from three to nine chips. 

At times, the ability of IC manufacturers to design 
functions into silicon has been held at bay while the 
industry agrees on standards. This is presently the 
case in the Ethernet arena. Several manufacturers 
have developed chips to implement the level one and 
two International Standards Organization (ISO) pro
tocols, but are holding off until standard issues 
affecting the higher level protocols are resolved. The 
solution for now is to offer board-level products 
incorporating the controller chips and providing 
ROM sockets for whichever higher level functions the 
manufacturer wishes to incorporate. Indeed, many 
manufacturers are hedging their bets about Ethernet 
itself, all of which shows that the mere ability to 
implement functions in silicon does not mean it will 
be done. 
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CADMUS 9000. 
The Distributed UNIX™ 
Mainframe. 

This is the system with 
mainframe power in a single 
network node. The mainframe 
that gets stronger with each 
node added . And it gives any 
individual user transparent 
access to any file, program, 
device or peripheral on the 
network. In short, the Cadmus 
9000 is the alternative to large 
minicomputers in computa
tionally intense applications. 

The operating system 
is pure UNIX with all the 
resources of UNIX System Vand the Berkeley 
enhancements. And the system's C-Compiler is 
uniquely optimized for efficiency on our 32-bit 
virtual memory processor. 

Networking through our unique UNISON '" soft
ware provides the full resources of the network 
from all computational nodes with network-wide 
virtual memory demand paging . And the interpro
cessor bus is connected by a 10 Mbit Ethernet'" 
or 50 Mbit fiber optic LAN. 

In addition , comprehensive graphics, develop
ment and decision support tools facilitate graphics 

applications in a windowed, 
multiple process environment. 

Finally, we support 
every Cadmus 9000 with 
Thunderbolts"' service that 
puts an engineer at your 
door anywhere in the country 
within 24 hours. Guaranteed. 

To find out more about the 
most powerful distributed 
UNIX system in the world , 
contact Cadmus Computer 
Systems at 617-453-2899. 
Or mail the coupon. 

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

Please send me product literature on the 
Cadmus 9000. 
Cadmus Computer Systems, Inc. 
600 Suffolk Street, Lowell , MA 01854 

I NAME _____________ ~ 
I TITLE _____________ _ 
I COMPANY ___________ _ 
I ADDRESS ___________ _ 

I CITY ______ STATE ___ ZIP __ _ 

L----------------~ 
Cadmus , Cadmus 9000 and UNISON are trademarks of Cadmus Computer Systems, Inc. 

Thunderbolt is a service mark of Cadmus Computer Systems, Inc. UNIX is a trademark and service mark of Bell Laboratories. 
0-Bus is a trademark of Digital Equipment Corporation . 

Ethernet is a trademark of Xerox Corporation. Cadmus products are available in Europe through PCS GmbH Munich. West Germany (089) 678040. 
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With the peripheral control circuitry implemented in CMOS, 
Signetics' 64-K EPROMS are both fast and economical on 
power. 

• Runs Intel Series Ill software on 
a PC , XT or any MS-DOS 
computer. 

• PC/Series Ill file transfer 
software included. 

• 100% software compatible with 
Series Ill. 

• PCSBC - Upload, download & 
debug target system (Option) . 

• UDEBUG - Onboard debugging 
tool (Option) . 

• Ove• 800 licensed RTCS/UDl 's 
in use. 
PRICE $500 

PC/iRMX ·REAL-TIME 
MULTIUSER MULTITASKING 
OPERATING SYSTEM FOR IBM 
PC 

• More versatile than Intel's 
System 86/330 . 

• Intel Utilities, Edit, Link, Locate , 
Librarian & ASM included . 

• Intel Pascal 86, Fortran 86, PL/M 
86 and C 86 Languages optional. 

• Ethernet, GPIB and Hard Disk 
options. 

• Available for COMPAQ, Tl 
Professional and DEC Rainbow 
PRICE $2,250 

In fact, advances in frequency shift keying (FSK) 
modem chips like the NE5080 and NE5081 by Signetics 
(Sunnyvale, Calif), which can run at up to 2 Mbits/s, 
allow practical data rates comparable with Ethernet 
for local area network (LAN) applications. Also, in
terface chips such as Motorola's MC145422 and 
MC145426 universal data loop transceivers aim at 
implementing LANs at acceptably high speed using 
the existing office telephone system and its digital 
private branch exchange for switching among users. 

The implications of such developments go far be
yond the ability to build smaller and less expensive 
systems. The design process itself is increasingly 
becoming a matter of higher level programming. 
This means matching up highly functional ICs with 
the desired capabilities and then developing the 
necessary software to make them work together. The 
variety and complexity of instruction sets will push 
the development process in the direction of high level 
languages and necessitate software and debugging 
tools at that level as well. In a final analysis, all of 
these are driven by the increased function density of 
the VLSI digital IC, which is itself advanced by hard
ware and software design tools in an expanding feed
back loop. 

FORCON - BRING DOWN MAIN 
FRAME FORTRAN PROGRAMS 
TO RUN ON THE PC 

• Pascal , PL/M , Fortran 77/66 
and C compatible compilers . 

• Superior object code optimiza-
tion and in-line 8087 code . 

• Support large arrays (over 64K) . 
• Overlay loading . 
• Object modules run on IBM PC 

and XT. 
• Special large program utilities 

option. 
• Available for COMPAQ, Tl 

Professional and DEC Rainbow. 
PRICE $4 ,850 

• Source code interface. 
• High level Trace, Single Step 

and Breakpoints . 
• Access to Symbols and Line 

Numbers. 
• Machine disassembly and 

Floating Point support. 
• Goes beyond Intel 's Pscope . 

PRICE $995 

All RTCS Software products support the 
8087 Numeric Data Processor. 
Soft-Scope is a trademark of Concurrent 
Sciences, Inc. 
MS-DOS is a trademark of Microsoft Corp . 
iRMX is a trademark of Intel Corporation . 
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F9rpmately, . 
our numature switch 

is a lot smaller 
than its list of features. 

' .... 

Manual Line. 

As small as they are, you 
might not think there is much 
roomforalotof advanced 
features in our 

MML Miniature 

But the truth is that the 
MICRO SWITCH MML has a 
combination of features 
you won't get with other 
miniature products. 

Good looks help 
your product look 
good. MML switches 
give you consistent, 
compatible, high
quality appearance. 

Human factors 
features provide a better 
interface between your 
product and its operator. 
You get smooth button travel, 
positive tactile feedback, and a 
number of color and legend 
options, with LED or incandescent 
lighting. 

Variety gives you unparalleled design free
dom. Choose from coordinated pushbuttons, 

indicators, and mechanical inter
locks, all in solid-state or contact 

versions. And you get flexibility 
from the MML mounting, ter
mination, and electrical 
options. 

You'll find our line is still growing with 
additions like new encoding switches. There's 
even an exclusive electrostatic dis-

charge protection up to 25 Kv ,,, 
available on MML pushbuttons. 

Quality means MML will · 
perform as promised, to 

help your product do the 
same. All MML switches are designed 

to meet UL, CSA, and other interna
tional standards. 

when you need it. 

Small size allows you to 
downsize even complex 

panels, without giving up 
performance. MML offers 

all these features while 
taking up just 10 x 15 

mm of panel space, 
with a housing only 

17 mm deep. 
Authorized 

Distributors off er 
local assistance 
and availability. 
So you get 

e MML product you need, 

And a FREE sample offer. Try an MML for 
size and see its advantages for yourself. For more 
information on MML, the free sample offer, and 
any of our other manual control products, contact 
MICRO SWITCH, Freeport, IL 61032. Phone 
815-235-6600. 

Together, we can find the answers. 

MICRO SWITCH 
a Honeywell Division 
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Coprocessor chip allows "true" text preparation onscreen 

COMMAND BLOCK 

COMMAND DATA 

• • • 

STRING POINT ER 
LI ST 

STRING POINTER 

• • • 
NEXT ROW 

MOOE BLOCK 

NEXT STRING --------

DATA 

• • • 

1--1-------t 
I 
I 
I 
I 
I 

NEXT STRING 
___ _ _J 

With 82730 display access and control, the CPU activates the coprocessor to read a 
command block. This block may contain pointers to mode blocks (display 
parameters) or to string pointers that maintain the proper sequence of text blocks 
in memory. 

A text coprocessor uses DMA and linked 
list processing to display publication 
quality text onscreen. In addition to dis
playing proportional spacing with simul
taneous superscripts and subscripts, the 
82730 maintains linked lists of text blocks 
for extremely rapid manipulation and 
formatting of text files . 

Thus, one broad application area in 
word processing opens up-the designer 
can program the text display coprocessor 
to match the capabilities of a known 
printer in the system for true text prep
aration. 

The programmable nature of the 82730 
allows for dynamic loading of soft ports, 

multiple windows, and user program
mable field and character attributes. The 
CPU, however, is relieved of the need to 
attend to display control through the use 
of message blocks; it merely issues a 
channel attention command to start the 
82730 working. A command block set up 
by the CPU contains commands and 
pointers to other message blocks, such 
as mode block containing screen charac
teristic parameters, and also lists 
pointers that keep track of the sequence 
of text blocks. 

After the text coprocessor has set 
itself up by reading the parameters, it 
uses its DMA capability to take in the text 

data stream indicated by the string list 
pointer . In addition to the mode and 
string list pointers in the command 
block, the 82730 can process high level 
commands embedded in the text stream, 
such as TAB, SUPERSCRIPT/SUBSCRIPT, 
SKIP, and REPEAT. 

The string pointer list is particularly 
important in speeding up text block 
manipulation. Instead of forcing the 
coprocessor to shift data around to keep 
all text blocks in memory contiguous, 
the 82730 maintains a list of pointers to 
the text block locations in memory. 
When it has processed all the commands 
in a memory control block, the 82730 
signals the CPU that it is ready to start 
another block. In the meantime, the CPU 
may have prepared an entirely new block 
for the 82730 to work on, or may have 
sent the processor back to the original 
block, depending on the CPU's 
requirements . 

The 82730 is divided into two main sec
tions: the memory interface unit (MIU), 
which handles communications between 
the 82730, the CPU, and the memory; and 
the display generator (DG), which con
trols the screen. 

The MIU is further divided into two 
sections-a bus interface unit (BIU), and 
a microcontroller unit (MCU) that con
tains microinstruction store for display 
parameters and attributes. Intel Corp, 
2625 Walsh Ave, Santa Clara, CA 
95051. 
Circle 336 

New generation, 32K x 8 DRAMS provide wide operating margins 
The MK4856 is especially designed for 
small microprocessor-based systems that 
require minimal amounts of solid state 
memory. Fabricated with double-level 
polysilicon and double-level metal inter
connection, the dynamic RAM uses the 
LD3 process. This is a scaled NMOS pro
cess technology that minimizes the tran
sistor's short channel effects and 
produces high density coupled with fast 
access times. Hidden refresh feature 
allows the output to be held valid for up 
to 10 µs by holding G active low (where 
G is the output/refresh control). This 
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allows refresh cycles to be performed 
while holding data valid from a previous 
cycle. 

The chip's power specs include single 
5-V ( ± IOOJo) supply, 275-mW maximum 
active power, and 27.5-mW maximum 
standby power requirement. In addition, 
all inputs are TTL compatible, low 
capacitance, and protected against static 
charge. 

Electrical characteristics for ac are an 
input capacitance of 5 pF (on pins AO to 
A14) and 10 pF on E, G, and W pins. In
put and output capacitance of DQ is 8 

pF. Electrical characteristics for de in
clude 50-mA operating current, 5-mA 
standby current, and 50-mA refresh 
current. 

The device comes in a 600-mil, 28-pin 
package using a pinout compatible with 
other Bytewyde devices. There are three 
available access times: 100, 120, and 150 
ns. Packaging includes a plastic DIP, 
leadless hermetic chip carrier, or cerDIP. 
The preliminary price for the 150-ns DIP 
version, in 100-piece quantities, is $100. 
Mostek Corp, 1215 W Crosby Rd, Car
rollton, TX 75006. Circle 337 



Embedded EEPROM erases and reprograms in-circuit 
One of the advantages of embedding 
nonvolatile EEPROM onboard single-chip 
microcomputers is that it can be erased 
and reprogrammed without removal 
from the system. Although not fre
quently valuable because the repro
gramming procedure is still slow, this 
feature will become much more impor
tant as procedure time diminishes. The 
first such devices will result from an 
agreement between Seeq Technology, 
Inc, and Texas Instruments to apply 
Seeq's EEPROM technology to Tl's 
TMS7000 family of 8-bit single-chip 
microcomputers. 

Under the terms of the agreement, 
Seeq will develop versions of the TMS7000 
using a 2K x 8-bit, 5-V only EEPROM in 
place of n's standard ROM. Several dif
ferent family members will be produced 
with the integrated EEPROM, providing a 
range of capabilities. Seeq will then 
make available the resulting integrated 
microcomputer packages to Tl starting in 
1984. The first part to be produced, a 
72720 self-adaptive microcomputer, is 
targeted for applications that require 
remote programming ability. 

Functionally and electrically inter
changeable with the TMS7020, the Seeq 
72720 includes an additional program 
instruction that allows the device to pro
gram and alter its own nonvolatile 
EEPROM. It also has an additional 128 
bytes of internal RAM for a total of 256 

"" 0 ""',_ 
g~ 
c:3 ~ MICROCODE 

"" CONTROL 
STORE 

9K ROM 
200 x 46 

,_ 
~ --- ADDRESS 
:l:; GROUP BUFFERS 

DECODE 

2K RAM 
256 x 8 

C (0 TO 4) PORT EE CONTROL ANO SECURITY 
C(ST07) 

PORT 

The Seeq 72720 self-adaptive microcomputer addresses applications requiring 
remote programming ability. These applications include robotics, learning 
machines, laboratory instruments, and maintenance diagnostic equipment. This 
microcomputer is also designed for applications requiring nonvolatile memory 
that can be erased and programmed without removal from the system. 

bytes. Additional registers and control 
logic forbid external access to the inter
nal program memory after the stored 
program has been verified and execution 
has begun. 

Information can be written into the 
72720's program memory by having the 
CPU execute a single PRG instruction or 

by applying external address, data, and 
control signals, as in standard EEPROMS. 
The CPU's PRG instruction uses the 
TMS7000's indirect addressing mode to 
load data from the accumulator into the 
address pointed to by a register pair. 
Seeq Technology, Inc, 1849 Fortune Dr, 
San Jose, CA 95131. Circle 338 

Register-oriented 32-bit micro allows smooth design migration 
Zilog Corp's entry into the 32-bit micro
processor arena, planned for the second 
quarter of 1984, will be based on a CPU 
that maintains continuity with the com
pany's existing microprocessor family. 
The zso.ooo will have full 32-bit address 
and data paths and will support software 
that is a binary compatible extension of 
zsooo software. 

The zso,ooo will be hardware com
patible with the company's Z-bus so that 
all present zsooo peripherals will work 
with it. It will use the same control 
signals as the zsoo and the zsooo. The zsoo 

can, for example, be used as an 1/0 pro
cessor for the new chip. The zso,ooo also 
preserves processor family continuity in 
its addressing scheme. 

Although the zso,ooo can address 
40 bytes of physical memory, an onchip 
MMU translates logical addresses to 
physical pages to be accessed from disk 
in a virtual memory system. The CPU 
cooperates with the operating system in 
address translation and protection. It 
also implements a paging translation 
mechanism while the operating system 
creates translation tables in memory. 

The CPU references these tables via 
pointers placed in its control registers by 
the operating system. 

To keep onchip copies of the most 
frequently-used memory locations for 
both instructions and data, the zso.ooo 
has a fully associative cache mechanism. 
The cache stores data in 16 blocks of 16 
bytes each, for 256 bytes of cache 
memory. The first chip will be driven by 
a 10-MHz external clock, but later ver
sions will use clock speeds to 25 MHz. 
Zilog Corp, 1315 Dell Ave, Campbell, 
CA 95008. Circle 339 
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Components make multiprocessor systems fault tolerant 
Two added components in Intel's Micro
mainframe family-the iAPX 43204 bus 
interface unit (BIU) and the iAPX 43205 

memory control unit (Mcu)-provide 
the switching and interface circuitry 
needed to build fault-tolerant multipro
cessor systems. The units combine to 
replace entire boards of discrete compo
nents that are normally needed to detect 
failures and must switch to a redundant 
processor, bus, or memory. All fault 
detection and recovery functions are 
transparent to the application software. 

System configurations can range from 
partial fault tolerance with functional 
redundancy checking (FRC) to complete 
fault tolerance with quad modular 
redundancy (QMR). 

An FRC system consists of a master 
general data processor (GDP), which 
handles normal processing; a redundant 
"checker" GDP, which runs parallel to 
the master and can take over processing 
at any time; two or more BIUs, which 
connect to GDP's local bus to parallel, 
redundant system master buses; and two 
MCUs per memory array, which check 
each other, correct errors, and connect 
to the system master bus. Each GDP con
sists of a 43201 instruction decode unit, a 
43202 microexecution unit, and a 43203 

interface processor that maintains com
munication with uo subsystems. 

A second set of hardware components 
ensures that no single hardware failure 
will corrupt the results of a single com-

putation. System software still must dis
able the faulty component and restart 
the system, however. 

A QMR system is essentially two FRC 
systems running in parallel-each GDP, 
BIU, MCU, and memory array has a 
"shadow" backup ready to take over 
instantly in case of trouble. Fault detec
tion and a disabled, failed GDP or 
memory array are transparent to both 
application and system software, 
although the system software is notified 
after the recovery is complete that a fail
ure has occurred. In quantities of 100, 
the BIU is priced at $262.50 and the MCU 
at $497.50. Intel Corp, 3065 Bowers 
Ave, Santa Clara, CA 95051. 
Circle 340 

l'ulltsu: World-Class 
Components 

PC-Board
Type Relays 

Bubble Memory 
Cassettes and Cards 

World-Class Components 
Part of Tomorrow's 

Technology 
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Low-Profile 
Keyboards 

Component Division Fujitsu America, Inc. 
918 Sherwood Drive , Lake Bluff, IL 60044 
(312) 295-2610 Telex: 206196 TWX: 910-651-2259 



Digital processing chips gain speed and flexibility 
A family of high speed chips with 
a 200-ns cycle time and a 5M-instruction/s 
execution time has been announced by 
Texas Instruments. One member of the 
family, the TMS320, is presently being 
sampled for applications such as image 
processing, speech recognition and syn
thesis, and instrumentation control. 

While this device is especially fast-its 
60-member instruction set consists pri
marily of single-cycle and single-word 
instructions-it has been optimized for 
control and computation and not for use 
as a general purpose CPU. Also, its on
board RAM is adequate for 64-point fast 
Fourier transform implementations. The 
company intends this chip as a replace-

ffk:,.;;;,;'i.. 

''.t 

ment for multichip bit-slice devices 
available now. 

Based on a modified Harvard architec
ture (separate data and program memo
ries), the chip allows transfer between the 
two memory areas. In this way, constants 
can be stored in program memory and 
program branches can be taken on the 
basis of data computations. Data 
memory consists of 144 16-bit words of 
onchip static RAM. 

A fast ALU on the chip can multiply 
two 16-bit signed 2's complement 
numbers in 200 ns to form a 32-bit prod
uct. Although the ALU maintains all 
operands internally as 32-bit numbers, 
input and output are 16 bit. A single-

. ' ,. 

cycle 0- to 16-bit barrel shifter and the 
ability to use offchip RAM or ROM fur
ther increase device flexibility. 

First versions of the chip use different 
methods of storing programs: the 
TMS320MIO microcomputer version has 
3K bytes of masked ROM onboard, while 
the TMS32010 microprocessor version can 
use up to SK bytes of external memory. 
The SMJ32010 is a MIL-STD-883B version of 
the microprocessor. 

In 100-piece lots, devices are $120 
(ceramic) and $105 (plastic). The mili
tary version is $577.43 . Texas Instru
ments, Semiconductor Group, PO Box 
401560, Dallas , TX 75240. 
Circle 341 

Id-Glass Components Update: 

fUtc9Yboan:ls are state 
of he art, featuring a low 
profile design that meets 
ergonometric & DIN 
standards for optimum prod
uctivity. A special "snap
action" keytouch permits a quick, 
rhythmical operation. Tactile feedback "touch" 
control for adjustable key-in response. Tilt angle 
adjustment for operator comfort. The result is a long 
life, World Class component for today's information age. 
Whether you need the hardware, the electronics or 

~~~k[g~i!~~~~I~ ~x~nc~f:~!~~~d~itr,~t or the entire 11111111111111 1111111111 11111111111111111111111111111111111111111 

FUJITSU 

world-cia~!rf~~!~~r?~~ 1111111111111111111111111111111111111 1111111111111111111111111111 

CIRCLE 97 

For years, Fujitsu has been on 
the leading edge in developing 
breakthrough, problem-solving 

technology. Offering companies, 
worldwide, uncompromising 

quality and reliability-the resuft 
of Fujitsu's insistence on 

controlling, in house, every 
aspect of the design and 

manufacturing process. And 
delivering the highest level 

of service and absolutely competitive 
prices. 

Find out more about Fujitsu keyboards. 
Call or write today. 

Component Division Fujitsu America, Inc. 
918 Sherwood Drive, Lake Bluff, IL 60044 
(312) 295-2610 Telex : 206196 TWX : 910-651-2559 
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Single-chip FSK modem 

Single-chip XR-14412 contains circuitry 
necessary to construct a complete FSK 
modem with simplex, half-duplex, and 
full-duplex operation. Modem has 
on board crystal oscillator. Device oper
ates in answer or originate mode and is 
pin programmable to either Bell or CCJTI 
standards. Interfacing with CMOS or TIL 
devices, modem can be programmed for 
200, 300, or 600 baud. Operating volt
ages are 4.75 to 15 V, and 4.75 to 6 V. 
Unit is a second source to the MC14412. 
Available in a 16-pin plastic DIP or cerDIP, 
the unit costs $S.SS to $10.66. EXAR Inte
grated Systems, Inc, 750 Palomar Ave, 
PO Box 62229, Sunn_yvale, CA 940SS. 

Circle 342 

Virtual machine processor 
The MC68010 16/32-bit microprocessor 
can store the complete internal processor 
state upon receipt of a memory fault. 
The processor can recover this state later 
and continue processing after the fault 
condition is resolved. One operating 
system supervises any number of subor
dinate operating systems, allowing 
multi-users to run different operating 
systems and virtual 1/0 to be supported . 
Delayed bus error signal can also abort a 
bus cycle to allow error detection/ 
correction without impacting perfor
mance. User programming model, super
visor programming model, and two 
alternate function code registers are pro
vided. Samples are $90 each in quantities 
of 100. Motorola Inc, MOS Micropro
cessor Div, 3501 Ed Bluestein Blvd, 
Austin, TX 7S721. 
Circle 343 

First 16-bit CMOS processor 
The 80C86 16-bit microprocessor uses 
CMOS technology. This chip offers the 
same computational performance as the 
8086 with up to a 900Jo reduction in power 
consumption . Other benefits include re
duced heat generation, longer equip
ment life, and decreased sensitivity to 
electromagnetic noise. It operates over a 
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wide temp range, from - 55 to 125 °C. 
Applications for the micro are in per
sonal and portable computers, office 
automation, communication systems, 
and industrial control. Price in 100-piece 
quantities is $31.25 each. Harris Corp, 
Melbourne, FL 32919. 
Circle 344 

Static 16K, 35-ns RAM 
IMS1400-35 16K x 1 MOS static RAM has a 
35-ns access time and dissipates 660 mW 
max active power, 110 mW max standby. 
Manufactured with NMOS, the device can 
compete with the more expensive and 
power-hungry ECL devices. The chip is 
available in plastic and ceramic DIPS and 
ceramic chip carriers . Prices for the 
devices in 100-piece quantities are 
$23.50, $2S.20, and $33.SO, respectively. 
Lead times range from eight weeks for 
plastic and ceramic DIPS to 12 weeks for 
ceramic chip carriers . Inmos Corp, PO 
Box 16000, Colorado Springs, CO 
S0935. 
Orcle 345 

Modem chip 
The TCM3101 modem is both Bell 202 and 
CCITI v.23 protocol compatible. The chip 
allows users to transmit data entered via a 
buffered keyboard at the same time in
coming data are received. In half-duplex 
mode, data rates are 1.2k bps; in full
duplex, data rates are 1.2k bps with a 
150-bps transmission rate. Incorporating 
the modem into a device requires the use 
of a UART, a data-access arrangement, 
and a two- to four-wire converter. The 
16-pin DIP sells for $21.34 each in 1000-
piece quantities. Texas instruments, Inc, 
Semiconductor Group, PO Box 401560, 
Dallas, TX 75240. 
Circle 346 

Static 64K CMOS RAM 
The TC5565P NMOS/CMOS RAM has 100-ns 
access, 5-mA/ MHz operating current, 
and 100-µA standby current. TC5564P 
pure CMOS device operates with the same 
access time and operating current, but 
draws no more than 1 µA in standby 
mode. Both devices are configured SK x S, 
are fully static, operate from a 5-V single 
supply, and are directly TIL compatible. 
Power dissipation is 27. 5 mW / MHz max 
operating, and data retention is 2 V. 
Devices are packaged in JEDEC standard 
2S-pin plastic DIP that is pin compatible 
with the 2764 EPROM. Toshiba America, 
Inc, 2441 Michelle Dr, Tustin, CA 926SO. 
Circle 347 

Static 64K RAM 
HM6264 SK x s static RAM has 100-, 120-, 
and 150-ns access times and a JEDEC 
2S-pin package that is pinout compatible 
with standard 64K EPROMS. HI-CMOS tech
nology provides high speed, high den
sity, and low power consumption. The 
VLSI device includes a single 5-V power 
supply, 10-µW standby and 200-mW 
operating power, three-state output, and 
full TIL compatibility. Hitachi America, 
Ltd, lSOO Bering Dr, San Jose, CA 
95112. Circle348 

Silicon CP/M 
The 80150CP/M combines CP/M-860S with 
essential os hardware on a single silicon 
device. The component is a processor ex
tension for the 8086, 8088, and 80186 
microprocessors. End-user licensing is 
not required, and diskette serialization is 
eliminated. "Memory disk" capability 
creates portable, diskless microcom
puter workstations by specifying a block 
of RAM that the 80150 will treat as a stan
dard floppy disk. The silicon component 
is priced at $57 .15 in quantities of 1000. 
Intel Corp, 2625 Walsh Ave, Santa 
Clara, CA 95051. Circle 349 

Word alterable 16K-bit EEPROM 
ER5816 16K EEPROM features remote pro
grammability and is electrically erasable 
by word or block, eliminating need for 
circuit removal for uv exposure. Access 
time is 300 ns; erase and write times are 
10 ms. Organized as 204S words x S bits, 
the fully decoded EEPROM provides a 
mm1mum 10 years of nonvolatile data 
retention . Device conforms to JEDEC 
byte-wide pinout standards and is pin 
compatible with Intel's 2816 EEPROM. 
General Instrument Corp, Microelec
tronics Div, 600 W John St, Hicksville, 
NY 11S02. Circle 350 

Single-chip OMA interface 
Model SCB68430 single-channel DMA con
troller transfers data between memory 
and peripheral devices in 16/32-bit 
systems designed around the 68000. 
Transfer rates of 5M bytes/s are avail
able for 110 intensive applications; trans
fers can be in byte, word, and long word 
formats. The chip can be programmed 
in single cycle or burst mode with block 
sizes of up to 64K operands accommo
dated by the burst mode. It operates 
from a single 5-V supply and comes in a 
48-pin ceramic or plastic DIP. The 
1000-piece price is $31 to $34. Signetics 
Corp, Sl l E Arques Ave, Sunnyvale, 
CA 940S6. Circle 351 



Plug compatible 70-ns RAM 
Am9128 16K-bit RAM has 2048 x 8-bit 
organization and is plug compatible with 
other industry 16K RAMS and 16K EPROMS. 
Housed in a standard 24-pin, 0.6" wide 
(1.5-cm) DIP, device uses fully static cir
cuitry, requiring no clocks or refresh to 
operate. TTL compatible uos and opera
tion from a single 5-V supply simplifies 
system design. Common data 110 pins 
using three-state outputs are provided. 
JEDEC standard pinout for byte-wide 
memories is used . Device is available in 
commercial and full mil temp ranges. 
Advanced Micro Devices Inc, 901 
Thompson Pl, Sunnyvale, CA 94086. 
Circle 352 

Low priced D·A converter 
To generate precision voltages or cur
rents, the DAC1146 offers ± 0.00076% 
FSR accuracy and 18-bit resolution. D-A 
features an output amp and a 10-V inter
nal reference with analog output ranges 
of - 2 mA, ± 1 mA, 5 V, 10 V, ± 5 V, 
and ± 10 V, all pin programmable. 
Device operates with power supplies 
ranging from ± 11.5 to ± 16 V and dissi
pates 600 mW. For digital audio applica
tions, the parameters include max 6-µs 
settling time and a dynamic range of 
96 dB for 16-bit input. Chip is priced at 
$130 in 100-piece quantities. Analog 
Devices, Inc, Rte 1 Industrial Pk, Nor
wood, MA 02062. 
Circle 353 

Double-capacity EPROM 
MBM27128 16K-word x 8-bit EPROM pro
vides twice the memory capacity of stan
dard 64K EPROMs without loss in access 
time or increase in power dissipation. 
The device will be available in 200-, 250-, 
and 300-ns access times and is completely 
compatible in pinout, function, and pro
gramming with the MBM2764. It is avail
able in a 28-pin DIP or 32-pad LCC, both 
with standard JEDEC pinouts. Using the 
"Quikpro" programming technique, the 
EPROM can be programmed within two 
minutes . Fujitsu Microelectronics, 2985 
Kifer Rd, Santa Clara, CA 95050. 
Circle 354 

Monolithic 16-bit D·A converter 
Designed for digital audio applications, 
PCM52JG-V and PCM53JG-V 16-bit D-A con
verters include low noise Zener voltage 
reference, fast settling current switches, 

and a low noise output op amp. THD is 
0.002% (FS input, 16 bits) typical; 0.02% 
THD typical for - 20 dB, 16 bits; differ
ential linearity error is 0.001 OJo FSR at cri
tical bipolar zero point. Compatible 
with systems that use high sampling fre
quencies and digital filters, D-A conver-

ter has a dynamic range of 96 dB and a 
typical settling time of 5 µs. Applicable 
to industrial measuring equipment, 
recording and playback studio equip
ment, and sonar, the devices are priced 
at $23 in lOOs. Burr-Brown, Box 11400, 
Tucson, AZ 85734. Circle 355 
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I Facts for managers and technicians are 1n our 130-page guide to I 
I Digital Troubleshooting. For a copy, mail your check for $5 to: I 
I Data 1/0, 10525 Willows Road NE, C-46, Redmond, WA 98052. I 
I I 
I Name I 
I Title I 

I Company I 
I I 
I ~~ I 
I City State Zip I 
I I 
L - - - - -- -- ------------ --- ----------~ 

If you want to cut troubleshooting 
costs, start by cutting here. 

Automatic, error
free comparison 
of signatures and 
transition counts. 

Lights on probe 
and audible tone, 
signals "found" 
signatures for 
" heads down" 
testing . 

Real time stimulus 
is provided to 
external ci rcuitry 

If you test or service microprocessor-based products, there's a good 
chance troubleshooting has turned into a troublemaker. 

It takes too long. Ties up too many boards. And keeps your most skilled 
people away from more important business. In a word, it's expensive. 

But there is an answer. The Data 1/0 Digital Troubleshooting System. 
It solves the problems of signature analysis, thanks to two big differences: 

You don't need the usual documentation or highly trained technicians. 
Instead, the Data 1/0 Signature Verifier automatically compares the 

signatures on a known good board to those on the unit under test. And it tells 
you 99.997% of the time when you 've found a faulty signature. 

You can even test products without designed-in signature verification 
with the system 's Stimulus Control Unit. 

So, if you'd like to start cutting costs, grab a pair of scissors. And get the 
facts about digital troubleshooting from the people who wrote the book on it. 

for testing beyond .....,,.~•·• 
the kernel. 

Updated signa
tures for testing 
revised products 
can be recorded 
with the push of 
a button. 

Plug-in PROM 
module stores 
signatures from 
a known good 
board. No sig
nature documen
tation needed. 

The operation 
of the entire 
data bus can 
be verified by 
measuring a 
single signature. 

All start, stop 
and clock signals 
can be provided 
for products 
designed with
out signature 
verification. 

Data 1/0 Corporation, 10525 Willows Road N.E., C-46, Redmond, Washington 98052. For immediate action, contact us DATA IAC 
directly, CALL TOLL FREE: 800-426-1045. In Washington, Alaska and Hawaii , call 206-881-6445. Europe: Vondelstraat 

50-52, 1054 GE, Amsterdam, The Netherlands, Tel: (20) 186855. Germany GmbH: Bahnhofstrasse 3, D-6453 Seligenstadt, 
West Germany, Tel : (6182) 3088. Japan: Ginza Orient Building 6-F, 8-9-13, Ginza Chuo-Ku, Tokyo 104, Japan, Tel: (03) 574-0211 . 

Circle 100 for literature Circle 144 for sales contact 



SPECIAL REPORT ON SYSTEM COMPONENTS '83 

TEST & DEVELOPMENT 

DESIGN, TEST AND 
DEVELOPMENT 
CONVERGE 

by John Bond, 
Senior Editor 

For designers, the most important trend in 1983 
was the increasing sophistication and easy use of the 
tools of the trade. These include evermore complex 
logic analyzers, high performance 16- or 32-bit devel
opment systems, and so many low to medium cost 
computer aided design/ computer aided engineering 
systems that it is impossible to keep count. This 
year even saw a beginning trend toward personal 
computer based instruments and computer aided 
design workstations. 

Although such design tools make engineers more 
productive, they also add to the complexity of the 
task. Consequently, many of the improvements 
noted in this year have been aimed at simplifying the 
use of these system development tools. A good exam
ple of this is the development of logic analyzers-not 
just to collect data but to actually do performance 
analysis. Similarly, more comprehensive software 
packages are finding their way into low priced com
puter aided design (CAD) stations, making them 
easier to use. 

Much of the action in development systems has 
come in multi-user universal systems. However. 

units meant for single microprocessor families con
tinue to appear . These off er the high performance 
that dedicated systems can bring. 

This year also saw the first strides in bringing 
together CAD and computer aided manufacturing. 
Automatic test equipment manufacturer GenRad 
(Santa Clara, Calif) introduced HIL0-2 logic design 
simulator software for designing chips, boards, 
modules, and complete systems. A by-product of this 
system is test pattern generation and fault simulation, 
which is a necessary component of the automated 
testing process in manufacturing. 

Although it will be some time before existing auto
matic test equipment networks are extended to the 
design facility, the movement is in the direction of 
total integration from design to manufactured and 
tested product. Tektronix (Beaverton, Ore) is ad
dressing this problem from the other end of the 
design manufacturing spectrum, ie, hardware and 
software design and simulation, and development 
and test of microprocessor-based systems. This 
year, the company reorganized to pursue that goal. 

The real world 
In the world of 1983, however, the designer must 

cope with computer aided engineering (CAE) systems, 
development systems, and logic analyzers with 
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varying capabilities. Many product introductions 
and upgrades have made these products easier to 
use. This is especially true for logic analyzers, which 
have been among the least user friendly of instru
ments due to their complexity. Requiring a system 
to do state, software performance, and timing 
analysis in one unit makes the instrument quite 
complex to operate. 

To improve operation, market leaders Tektronix, 
Hewlett-Packard (Palo Alto, Calif), and Gould 
Biomation (Santa Clara, Calif) have each come out 
with new products and a string of improvements to 
older products. Examples are menus that lead the 
user through tasks, disassemblers, preprogrammed 

The Kontron ms development 
system combines CPU, mass storage, 
slave In-circuit emulation, and logic 
analysis to Integrate many design 
functions. 
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The Tektronix 1240 logic analyzer is 
expandable to 72 channels and 
offers advanced software 
performance analysis. 

customized keyboards, expansion to as much as 72 
channels, touch-screen display, scrolling knobs, 
color screens, personality modules for different 
microprocessors, and even a HELP button. Much of 
the new product action this year has been in portable 
logic analyzers: the Tektronix 1240, the HP 1630 A and 
D, the Dolch (San Jose, Calif) 64300 from Europe, 
and Gould's 1983 entry-the K105. Also, two low 
priced portable models were introduced by Tektronix 
and Sony-the ultraportable 318 and 338. 

The next logical step in logic analysis is integra
tion, combining logic analyzers with universal devel
opment systems. That is already being done by 
Tektronix, Hewlett-Packard, Kontron Electronics 



(Redwood City, Calif) and, more recently, Gould. 
Such combinations allow the user to develop soft
ware, emulate code execution, analyze control 
timing, and run realtime traces and breakpoints. 

Delights of two 
With development systems, there are two major 

thrusts. Universal development systems that work 
with many different microprocessors are, of course, 
favored by instrument companies like Tektronix 
and Hewlett-Packard. On the other hand, micro
processor manufacturers have, from the beginning, 
built development systems that are dedicated to 
their own family of processors. Typical of such 
dedicated systems are the 1983 offerings from Intel 
(Santa Clara, Calif), Motorola (Phoenix, Ariz) and 
National Semiconductor (Santa Clara, Calif). 

Intel's lntellec Series IV is intended for design and 
development of complex 16-bit systems. Motorola's 
VME/ 10 allows 8- or 16-bit programming and is 
upgradable to 32 bits. National has supported its 
NS16000 16/32 bit microprocessor family with what 

may be the most sophisticated of the dedicated devel
opment systems, the SYS16. This Unix-based system 
use·s the NS16032 as an engine and allows emulation 
and software development to take place concur
rently. Most new dedicated systems offer high level 
languages, multi-user capability, and extensive 
communications in competition with the universal 
systems that are often based on standard computer 
systems. 

Although two-thirds of 1983's $500 million devel
opment system market was in dedicated systems 
(largely Intel), a much larger percentage of the 35 
percent annual market growth was in universal 
systems. At the high end of such equipment lines 
are units like the HP 64000 that include a logic 
analyzer in the development system, and the 
Tektronix 8500 series. These are units, previously 
mentioned, that can be or are already integrated 
with logic analyzers. A new lower cost version of 
the Tektronix 8560, called the 8561, was introduced 
in 1983. There are also emulators that run on mini
computers for microprocessor software develop
ment. Some of those introduced this year include 
Emulogic's (Norwood, Mass) VAX-based Emunet-2 

and LANS language development system from 
Tektronix. LANS runs under either VMS or Unix 
operating systems on the v AJS:. 

Before the hardware and software can be devel
oped using development systems, logic analyzers, and 
other tools, the system must be designed. While CAD 
has been available for a long time, price has kept 
the technology from more widespread use. This has 
changed now, and 1983 has been a pivotal year. 
Low cost engineering workstations appeared in 
great numbers. Made possible by powerful 16-bit 
microprocessors, these systems range from general 
purpose graphics systems with the potential to do 
useful engineering work but with little software, to 
fully integrated design systems. 

The most common technology making such 
systems possible is the use of 68000 microprocessors 
and the Unix operating system. The most common 
bus is Multibus, although many systems use multi
ple buses and even multiple processors. The impact 
of engineering workstations is being felt from chip 
layout to system design (see Computer Design, July 

National Semiconductor's SYS 16 

development system includes high 
level language compilers, realtime in
system emulation tools, over 3 
Mbytes of RAM, and up to 140 
Mbytes of hard disk for demand
paged virtual memory support. 

1983, p 143 for a more complete overview of work
stations). Typical of this new breed is the Unix
based EAS 700 system offered by Engineering 
Automation Systems (Wethersfield, Conn). Using 
68000, 8086, and 8087 microprocessors and multiple 
buses, it powers a high resolution graphics display. 
More importantly, it has the software needed to be a 
turnkey printed circuit board CAD/CAE system: auto
matic placement and routing, design rule checking, 
documentation support, etc. 

Industry-standard processors, buses, and oper
ating systems are making it easier for everyone to 
build engineering workstations cheaply. However, 
only capable, integrated design software can give 
engineers the edge they need to keep up with ever 
shorter design cycles. Meanwhile, the hardware gets 
cheaper. 

A designer in every garage 
While traditional (ie, large, expensive, and ex

tremely capable) CAD system manufacturers fight off 
the onslaught of microcomputer-based workstations, 
the microstations themselves have new competition. 
The 68000/ Unix crowd are about to get pressured by 
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Engineering Automation System's EAS 700 CAE workstation includes a three-bus architecture, MC68000 application 
processor, and an 8086 realtime processor with an 8087 coprocessor. 

personal computer based systems. A recent graphics 
show had five or six small companies showing IBM 
PC-based graphics. Those using the IBM monitor 
were fairly primitive because of low resolution 
graphics. But those using high resolution color 

Many improvements noted in this year 
have been aimed at simplifying the use 
of system development tools. 

monitors with the PC were able to demonstrate rea
sonable graphics. Most of these systems lacked the 
software to make them useful engineering worksta
tions. But at least one company has demonstrated 
what can be done. 

Chancellor Computer Corp's (South San Fran
cisco, Calif) PC-based c2000 combines hardware and 
software with an effective engineering workstation. 
It uses an IBM PC XT with 512 Kbytes of memory, 
floppy and Winchester disks, a high resolution color 
graphics terminal, digitizing tablet, and optional 
printer and plotter. Software includes graphics entry 
and edit, schematic capture and netlist extraction, as 
well as an interactive logic simulator. It can be used 
alone or in multiterminal networks using Ethernet. 
A variety of communication protocols are also 
provided. 
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Such personal computer based systems may repre
sent the future for low cost engineering workstations. 
Yet, there is no reason to limit it to IBM machines. 
CAD manufacturer Summagraphics (Fairfield, 
Conn), has built a system based on Data General's 
(Westboro, Mass) new desktop computer. Using the 
microEclipse in the Data General dual processor 
unit gives the system sufficient power to do archi
tectural, mechanical, and construction work as 
well as printed circuit board design. 

Advanced personal computers such as the HP 9000 
will provide powerful engines for engineering work
stations. The HP 9000 series 200 uses a 68000 processor 
while the series 500 contains a very powerful 32-bit 
single-chip CPU. Hewlett-Packard intends to com
pete in the CAE market with the product. 

Getting closer 
There are still gaps in the design-to-manufacturing 

spectrum, but the trend toward integration is clear. 
Chips and boards will be designed on CAE worksta
tions and automatically produced. Hardware and 
software will be designed and tested by develop
ment systems combined with logic analyzers. In 
addition, the whole design and testing process will 
generate programs for automated manufacturing 
and automatic test equipment. This year brought 
the industry a step closer. 



\W~lSU'S C\\~llENGE: 10 fREElE l\\E tAOMENl 
cAPfUR\NG oNE-SH01' 100 l'Jlt\Z SIGNALS 

s1'0RAGE osC\\...\...OsCOPE l'S-8123 
ll\gh-sPeed transient signals can then bO processed 
siinPIY in digital torin via a GP-\8 interface· 

;o this challenge, 1W";su ha• responded."'"" th• 
ultra-high .,rtting speed ot 2S00 diV/µs. ll19h-sP"ed 
analY••• are being used .,;th greatlY increased 
tre<luenCV \n such areas as sen>iconducws, 1asers, 

tJ\ain features L------------------
cR•• 7" . B diV' 10 diV (1 diV ~ 12 inrnl 
Ma\og: 2,500 div/µs 
oigit•I• 1.000 div/µs. B bit' 512 word 
sandwidtn: oc - ~oo Ml-'lz 

,."TE, cPIJs, nuclear physics and coininun1cat1on•· 
"fhO ;s-8123 us\ng th• scan converter tubO and cR> 
displ•Y c1eveioped bY 1W";sU, ha• th• reouired high 
speed capabilitY· """'a signal h•• .,.en captured, 
j!JO conversion can b• pertorined at a speed ol 
1000 diV/µs, e<1uiva1ent to 40 ps, 2s Gll• clock· 

GP-18 {\E.E.E.-488) intertace ·. Built-in 

~® .~~-r.~YJ~~:r,.eY~!f.~:r.~J~nr. 
CIRCLE '10'1 



TEST & DEVELOPMENT 

Microcomputer development system has complete set of tools 
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A single 12 11 x 16 11 (30.5- x 40.6-cm) card in the Motorola VME/10 microcomputer 
development system combines main system processor with memory management 
unit, 384K-byte RAM, and two bus interfaces. 

Desktop microcomputer VME/ 10 serves 
three purposes. First, it is a complete 
development system for system OEMS 
working with Motorola 8- and 16-bit 
microprocessor and microcomputer chip 
sets. Second, it serves system integrators 
as a frontend microcomputer for use 
with larger equipment. And third, it can 
be a basic microcomputer for OEMS who 
add customized 110 and special software 
for dedicated applications. Although it 
now provides both 8- and 16-bit soft
ware, hardware, and instrumentation 
support, the microcomputer uses the 
MC680IO 16/ 32-bit microprocessor. 
Therefore, it is upward compatible to 
32-bit system configurations, such as the 
upcoming MC68020 microprocessor. 

The VME/10 features built-in graphics 
capabilities and an optional 12 11 (38-cm) 
video display. Multislot cage and modu
lar architecture permit system tailoring 
to desired level of complexity through 
compatible add-on modules . System 
performance combines the power of the 
MC68000 processor family with the inter
national VMEbus standard and the full 
VERSAdos operating system, providing 
realtime operation and high level lan
guage compatibility. A separate built-in 
110 channel, unique to the system, frees 
the VMEbus from handling the slower 
peripherals and significantly improves 
overall system capabilities. 

A basic system consists of three inter
connected physical elements: system 

control unit, keyboard, and display unit. 
The system control unit, key to the 
system's flexibility and expansion capa
bilities, contains a system control 
module (together with VMEbus- and 110-

channel interface circuits), a ISM-byte 
fully formatted Winchester disk drive 
plus an SOOK-byte fully formatted floppy 
disk drive, and a chassis (with power 
supply) that permits system expansion 
with up to five VMEmodules and four 
additional 110 modules. 

Containing the MC680IO micro
processor and MC68451 memory manage
ment unit, the system control module 
permits several development tasks 
to proceed simultaneously (editing, 
program development, and system 
debugging) with full protection for each. 
A dual-port controller that allows 
shared access from both the local bus 
and the VMEbus, along with 384K bytes 
of onboard dynamic RAM, permit expan
sion to a high performance multipro
cessor system by adding modules from 
the VMEmodule line of board-level 
products . 

VMEbus and 110 channel interfaces 
provide configuration flexibility for a 
multitude of end applications. For 
example, with VERSAdos and the 
VMEmodule IEEE 448 GPIB controller, the 
microcomputer comprises a base system 
suitable for monitoring and controlling 
laboratory instruments. It can also be 
used to perform complex calculations on 
resulting experimental data, and then to 
graphically present the results. 

Present system software includes the 
VERSAdos realtime operating system, 
MC68000/68010 macroassembler, MC68000 
Pascal compiler, linkage editor, CRT 
editor, symbolic debugger, MC68000 
Fortran, MC6800 family cross-assemblers, 
and PROM programmer drives . A Unix 
System v operating system with C com
piler and an MC68000 Basic compiler are 
planned for the future. Motorola Inc, 
Semiconductor Products Sector, 5005 E 
McDowell Rd, Phoenix, AZ 85008. 
Circle 356 

Multiprocessor development stations improve productivity 
Intellec Series IV takes us one step closer 
to the virtual engineering environment 
of the future. To improve productivity 
of designing and developing complex 
16-bit systems, models 430/431 incorpo
rate network-like functionality in stand
alone workstations. Combination of 
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hardware and software development 
tools results in improved designer pro
ductivity and shorter time to market for 
products. 

Built on a multiple processor architec
ture, the system uses the 8088 running the 
iNDX operating system for 16-bit devel-

opment projects. For 8-bit targets, proj
ects run under the 8085 and the ISIS-N 
operating system. Even greater perfor
mance can be gained by upgrading the 
system with a 16-bit 8086-based board. 
This board increases throughput and 
adds 128K bytes of RAM to the system's 



basic 384K bytes. Peripheral configura
tions of the system combine two 5 Y4 11 

floppy disk drives with a standalone 
35M-byte 8 11 Winchester or one 5 Y4 11 

floppy with a lOM-byte Winchester disk 
drive. 

Expansion with the NOS-II network 
development system improves produc
tivity as shared peripherals and data 
bases are needed. With NOS, the fore
ground or background task of one work
station can be dedicated to a specific 
function, freeing other stations in the 
network for user interaction. 

In conjunction with the integrated 
instrumentation and in-circuit emulator 
(I2ICE) system, the workstation supports 
full display of logic timing analyzer out
puts. 121CE combines 12-MHz in-circuit 
emulation, high level language debugging, 
and 100-MHz logic timing analysis for 
improved productivity. 

There are six system configurations: 
four standalone, and two networked 
workstations. The iMDX 430 wo stand
alone with two floppies and separate 8 11 

35M-byte Winchester sells for $30,900. 
Incorporating an 8086 upgrade kit, this 

system sells for $34,900. The iMDX 430 ws 
network workstation has two floppy 
disk drives plus communication boards; 

it sells for $19,900. Intel Corp , 3065 
Bowers Ave, Santa Clara, CA 95051. 
Circle 357 

Graphics processor contributes roam, zoom, and high resolution 

Using three microprocessors and a dual
ported architecture, Telesis Systems 
Corp's graphics processor produces pic
ture resolutions up to 2000 x 1000 pixels. 
Several processor functions allow high 
performance processing in CAD/CAM 
systems. 

Advanced processor functions are con
trolled through a proprietary "function 
screen.'' The function screen replaces the 
conventional array of 110 devices, com
puter languages, and menu codes with a 
single user-friendly device. English com
mands step the operator through design 
steps with an interactive approach . 

The "roam" function allows the user 
to scan through a stored picture. This 

function is accessible in two 
modes . The first is the 
"joystick" mode where the 
function screen takes on the 
characteristics of a velocity 
joystick. By using a lightpen, 
the user can roam the picture 
with a speed related to the dis
placement from the initial 
point on the screen. There
fore, the farther away one 
moves the lightpen from its 
starting point, the faster the 
picture will move. 

Second, the "natural" roam mode 
allows the designer to work normally on 
the portion of a picture that is currently 
displayed. When the cursor is moved to 
the outer edges of the screen, the system 
automatically detects the limit and moves 
the picture in the appropriate direction. 

Zoom control enables the designer to 
magnify picture size in increments of one, 
two, or four times. The designer can then 
focus on a particular section of the design 
for detailed editing. All functions and 
features are reentrant so that changes 
made in the zoom mode are automatically 
updated. 

World window allows the designer to 
switch from a view of an entire schematic 

or board design to a portion stored in the 
picture space. The switch occurs in less 
than 0.5 s, and synchronization is main
tained between both representations . 
Window area can be increased or de
creased at will, and, while in the world 
mode, the window portion is highlighted 
for visual verification. 

There are two forms of cursor control. 
The system uses a full-screen vertical and 
horizontal crosshair to pinpoint the pres
ent cursor position. In addition, a dynam
ic cursor allows a symbol, a string of text, 
or a portion of a drawing to become the 
cursor. Once the cursor is chosen, it can 
be moved, in real time, to any desired 
location on the screen. No restrictions are 
placed on the dynamic cursor's size. 

Implemented with a pipeline architec
ture, the system uses an 8-MHz 68000, an 
8085, and the NEC 1220 graphics processor. 
Dual-ported memory and an optimizing 
cross compiler allow graphics software 
from the first-generation system to be 
downloaded to the 68000 for faster execu
tion times. The 68000 also accesses data 
stored in pages on a Winchester disk, pro
cesses the data, then passes the data to the 
7220 processor. The processor is $7500. 
Telesis Systems Corp, 21 Alpha Rd, 
Chelmsford, MA 01824. Circle 358 
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Terminals and copier upgrade color graphics systems 
A family of upwardly compatible color 
graphics products that span a wide range 
of functions has been introduced by 
Tektronix Corp. Included in the series 
are three low cost color terminals, a high 
end, high resolution color graphics ter
minal, and a low cost color copier. In 
addition, a graphics processing unit adds 
standalone graphics computation 
capabilities. 

Highlight of the series is the 4115 termi
nal that Tektronix is adding to its 4110 

graphics terminal line. The 4115 boasts a 
color raster scan display of 1280 x 1024 
pixels, and a 32-bit coordinate space 
stores graphics. Up to SOOK bytes of user 
RAM can be used to store a display list 
located anywhere within that 40 x 40 
coordinate area. Improved vector drawing 
at 50k short vectors/ sand 1 µs/pixel lets 
the 4115 approach realtime pan and zoom 
operations. Area filling has likewise 
been accelerated, and the terminal can 
fill at a rate of lOk small rectangles/ s, 
where a small rectangle is defined as 25 x 
25 pixels. For each pan, zoom, and fill 
operation, the terminal completely tra
verses and redraws the entire display list. 

Like other 4110 series members, the 
4115 has RS-232 serial communication 

capability up to 19.2k baud, but it also 
features a DEC v AX computer DMA chan
nel that can transfer data up to 2000 ' 
(610 m) at lM byte/s. 

One innovation soon to become an op
tion on the 4115 is autoconvergence. 
Autoconvergence is an extension of digi
tal convergence, which uses a feedback 
method to sense and dynamically con
trol CRT convergence. Like digital con
vergence, autoconvergence stores rough 
convergence values in ROM and fine 
adjustment values in CMOS RAM; there 
are 256 convergence areas on the screen. 
But unlike digital convergence, which 
requires a human operator to enter the 
fine adjustment values, autoconvergence 
enters this data itself. 

Sensors look through the rear of the 
CRT envelope at phosphor dots on the 
back of the shadow mask. Each beam 
from the delta gun is swept separately. 
Sensors feed values back to the conver
gence processor and RAM until each 
beam successfully illuminates each dot 
and the display is properly converged. 
According to Tektronix, less than 
0.2-mm misconvergence over the entire 
display results. Tektronix, Inc, PO Box 
500, Beaverton, OR 97077. Circle 359 

Multi-user development system runs Unix derivative 
Using Oenix, a version of Berkeley Unix 
4. t, SYS t 6 develops applications for the 
NSI6000 16/ 32-bit microprocessor family. 
The system features access to assembler , 
C, and Pascal compilers, as well as real
time in-system emulation tools. Emula
tion and software development can be 
performed concurrently. 

Two main units make up the system: 
a processor module, and a disk/ tape 
module housing a 20M-byte 8 11 Win
chester disk with 20M-byte v.i " streaming
tape backup. Optional disk drive modules 
increase system capacity in 40M-byte 
increments up to 140M bytes . 

Demand-paged virtual memory expe
dites development of systems that operate 
in multiprogramming and large database 
environments. Internal data paths, 32-bit 
registers , and an ALU provide fast pro-
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cessing. Information is transmitted over 
a 16-bit data bus that links the CPU to 
32-bit floating point, memory manage
ment, and custom processor chips. 

The system configures with up to eight 
terminals. Each user can independently 
address up to 16M bytes of memory, 
using virtual memory management to 
swap 512-byte pages of program or data 
directly between main and disk memories. 
Main memory itself consists of l .25M 
bytes of RAM, expandable to 3.25M bytes 
with provision for error checking and 
correction. 

In its standard configuration, the pro
cessor module connects CPU, serial 110, 

memory, and disk/ tape controller boards 
in four of six available slots. The remain
ing two slots accommodate optional 
memory boards. 

The CPU board contains the NS16032 

microprocessor with peripheral support 
chips. Diagnostic firmware; 256K bytes 
of RAM; and parallel, GPIB IEEE 488, and 
RS-232 ports also reside on board. The in
telligent serial 110 board contains logic to 
support the eight RS-232 user ports. Each 
port operates at up to 9.6k baud, with 
FIFO buffers to increase system 
throughput. The disk tape controller 
board manages up to eight disk drives 
with streaming-tape backup. 

Hardware support for the system 
includes external PROM programming 
and an optional ISE/ 16 NS16032 in-system 
emulator. The SYS16 will cost around 
$30,000. National Semiconductor Corp , 
Microcomputer Systems Div, 2900 
Semiconductor Dr, MS D3670, Santa 
Clara, CA 95051. Circle 360 



with consistent resistance va 
unmatched high load stability 

The reliability of every single CTS 
cermet thick film resistor network 
(DIP and SIP) is backed by the 
equivalent of more than 138.000 
element years of continuous life 
testing. Testing that indicates a 
failure rate of only .00052% at a 
95%confidence level. This demon
stration of reliability satisfies some 
of the most demanding customers 
in the world~ Using premium 
materials. precision screening 
methods and computer controlled 
lasers for precise tolerance adjust
ment-CTS networks are built to 

deliver long term reliability. They 
are so consistently reliable that 
many customers have completely 
eliminated the expense of incom
ing inspection when CTS networks 
are specified. 
•we can't mention names here. but your 
CTS sales engineer will give you specifics. 

For Test Report and Catalog 
describing both custom and stan
dard high-reliability CTS Cermet 
Resistor Networks write: CTS Cor
poration. 406 Parr Road. Berne. 
IN 46711. Phone (219) 589-8220. 

CIRCLE 145 

CTS tneans Reliability 
CTS CORPORATION •ELKHART. INDIANA 

138,000 years of life testing 
is rather mind-boggling 

For those mathematically inclined. 
here's how we arrived at this figure: 

1.215.061.000 
hours of life testing 

8
, 760 = 138. 706 years 

testing hours/year 

Work it out on your calculator. It all 
adds up to network reliability that 
has become the standard of the industl'Jj. 
For over 20 years. 

Series 770 New conformal 
coated SIP networks. 
Phone: 1219) 589 -8220 
CIRCLE 146 

Series 198 Programmable 
DIP and SIP shunt networks. 
Phone: 1805) 238-0350 
CIRCLE 147 

Series 206 Slide-action DIP 
switches. 

Series MX055 Low profile 
hybrid clock oscillators. 
Phone: 18 15) 786-8411 
CIRCLE 149 

Phone: 1805) 238-0350. 
CIRCLE 148 



TEST & DEVELOPMENT 

Emulation support for 68000 

ES-68000 provides the MC68000, 8080, Z80, 
and Z8000 families with in-circuit emula
tion, running the user's system in real 
time up to IO MHz (12.5-MHz capability 
planned). Emulation debugging requires 
no space, uses no 110 ports, does not 
interfere with interrupts, and requires no 
modification to the system under test. 
Unit also features a 2046-step x 72-bit 
wide trace history, breakpoint system, 
and optional 16-channel logic state 
analyzer. The emulator can stand alone 
or run from a remote computer. Price 
with options is $9950. Applied Micro
systems Corp, 5020 148th Ave NE, PO 
Box 568, Redmond, WA 98052. 
Circle 361 

Network analyzer 
The 3577A provides high accuracy and 
resolution over the 5-Hz to 200-MHz fre
quency range. Measurements can be 
made over the analyzer's 100-dB dynamic 
range with up to 0.02 dB and 0.2 degree 
dynamic accuracy. Features include an 
auto-scale for measurement on the screen 
with a full scale display, user-defined vec
tor math, and multiple display formats 
with electronic graticules for accurate 
displays in rectangular, polar, or Smith 
chart coordinates. The analyzer is priced 
at approximately $23,000. Hewlett
Packard Co, 1820 Embarcadero Rd, 
Palo Alto, CA 94303. 
Circle 362 

System 6502 analyzer 
Interactive microprocessor in-circuit 
system analyzer for 6502 software devel
opment, the DA6502-A is $279 in single 
quantity. The portable analyzer allows 
the user to easily examine processor 
registers, read/ modify memory loca
tions, halt a program at a specific 
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address, step through a program, and 
stop a program at a location after a 
number of loops has been completed. 
The standalone, clip-on microprocessor 
analyzer has an 8-digit hex display. 
Microprocessor is keyboard accessed 
with 24 switches. Unit is approximately 
6.25 11 x 7.5 11 x 3.5 11 (15 .88 x 19.1 x 
8.9 cm). DA-TECH Corp, 92 Steamwhistle 
Dr, Ivyland, PA 18974. 
Circle 363 

Graphics development system 
The EROS/ 186 development system 
provides a complete 80186 based micro
computer system. It includes high reso
lution color graphics with full-function 
realtime multitasking operating system 
and high level runtime language support 
for program development. The unit op
erating system is the iRMX 86, which con
tains the UDl/URI interfaces. Hardware 
features include an 8 /1 flexible disk con
troller, programma!:lle interrupt con
troller, 64K bytes of RAM, and 512K 
bytes of system memory. Prices range 
from $10,000 to $60,000 (Canadian). 
Datem Ltd, 7 Slack Rd, Suite 206, 
Nepean, Ontario K2G 087, Canada. 
Circle 364 

Modular logic analyzer 
Kl05-D is a 72-input logic analyzer for 
digital system design and development. 
It sets up with 32 or 64 main (20-MHz) 
state and timing sample inputs and 8 or 
16 high speed (100-MHz) state and timing 
sample inputs, along with RS-232 GPIB 
communication and disk storage. Eight 
levels of trace control, using up to 32 
different word patterns, allow precise 
definition of the analysis path and selec
tion of specific segments of system oper
ation. Gould Inc, Design and Test 
Systems Div, 4600 Old Ironsides Dr, 
Santa Clara, CA 95050. 
Circle 365 

Development system VMEbus 
VMEbus Baseline system allows the 
evaluation and development of VMEbus
compatible systems. Standard is a 10-slot 
VMEbus-compatible backplane equipped 
with three VMEbus boards: the VME-SBC, 
VME-SIO, and VME-DRAM. These boards 
provide an MK68000 microprocessor, five 
RS-232 serial 110 channels, 256K bytes of 
DRAM with byte parity, 12K bytes of 

static RAM, interrupt control, and two 
timer/ counters. Monitor and debugger 
firmware perform initialization, DRAM 
diagnostics, display/modify memory, 
and program disassembler. Price is 
$6995. United Technologies Mostek, 
1215 W Crosby Rd, Carrollton, TX 
75006. Circle 366 

Software development 
The DV286 80286 software development 
vehicle ($2495) works with CP/M-80 and 
CP/M-86 based development systems, or 
Intel development systems running the 
8086 assembler. A MACR0286 (80286 
instruction macro package) and execu
tion vehicle (IEEE 796 compatible board 
with iAPX 286 microprocessor and full vir
tual memory capability) must be installed. 
Software can be developed on the host 
and then loaded to the execution vehicle 
over an RS-232 port. PROM-based 
DEBUG286 provides single-instruction 
execution, breakpoint setting, memory 
disassembly, and examine/ modify of 
memory, 110, and registers . Microbar 
Systems, Inc, 1120 San Antonio Rd, 
Palo Alto, CA 94303. 
Circle 367 

Communications tester 
Chameleon is an adaptable development 
tool for X.25, SNA/SDLC, ADCCP (HDLC, 
SDLC, extended mode), and Bisync pro
tocols using ASCII, EBCDIC, or hexa
decimal format. With 700K bytes of 
online storage, the system will analyze 
traffic density and response times, 
develop and support hybrid protocols, 
and simulate DTE or DCE devices in bit- or 
byte-oriented environments at speeds to 
128k bps . The portable system comes in 
a 17.25" x 8.75 11 x 16 11 (43 .82- x 22.23- x 
41-cm) case with integral 9 11 (23-cm) 
green screen. Weight is 35 lb (16 kg). 
Two high speed 3 Vz 11 Sony disk drives 
provide 350K bytes each of formatted 
program/ data storage, with a 500k-bps 
maximum transfer rate. Tekelec Inc, 
2932 Wilshire Blvd , Santa Monica, CA 
90403. Circle 368 

Let's hear from you 
We welcome your comments 
about this issue. Just jot 
them on the Reader Inquiry 
Card. 



Available with either a 12 or 14 inch CRT, the BC 
Series 200/300 displays provide the line rate, information 
density, and the resolution you need, at a price you can live 
with ... to make your package look better, perform better, 
and sell easier. 

The Ball BC Series displays give you the broadest 
horizontal scanning rar:ige available. Our advanced circuit 
design handles all applications from 15.25 to 19.4 kHz 
or 20 to 25 kHz. 

You get single board construction to increase 
reliability and simplify service and direct drive input to 
eliminate the need for stripping circuits in the monitor and 
mixing circuits in your logic interface. Our wide band 
horizontal oscillator, high brightness and resolution, and 
low geometric distortion give you even more to enhance 
your product. 

Electronic 
Systems 
Division 

And now the BC Series displays come as a complete 
package, with a companion switch mode power supply 
that is designed to meet your+ 5, + 12, and -12 volt DC 
power requirements while it ends your interference and 
noise problems. You get the complete package you need ... 
and avoid the extra time and expense that can occur 
when you try to match components from different sources. 

We have also designed the BC Series 200/300 General Sales Offices: 
displays so that you can meet your specific needs with a •Downers Grove, IL (312) 960·4434 •ocean, NJ (201) 922·2800 

•Campbell, CA (408) 374·4120 •Upland, CA (714) 985·7110 
variety of options ... at a very low add-on cost. For a •Salem, NH (603) 893·3050 • Newbury, Berkshire UK (0635) 30110 
demonstration or information, call our nearest sales office. •Offenbach, west Germany (0611) 817041·44 

CIRCLE 103 



OllLY $4,900* 
For the highest technology in an inspection system 
use the IRI P256 vision system. It's also perfect for 
robotics and other industrial applications. 

The system is designed to distinguish even slight 
variations between similar objects. The P256 
vision system starts with a powerful MC 68000 
built-in host computer and high- resolution, 256 x 256 
pixel images representing 256K grey levels. 

This is a vision system that's fast enough to handle 
critical real-time applications. Now couple this 
highly sensitive vision to a 256 Kbyte frame buffer 
that holds up to four complete images and an 
optional co-processor that performs 40 million 
calculations per second. 

' Price for quantity purchases. 

Available software includes packages for program 
development and testing. There's even an optional 
floppy disk and other peripherals to enhance pro
gram development. 

We've also developed the perfect companion for the 
P256 vision system: the M50 robot. Priced at only 
$9,800,* it has reduced the cost of a 50 lb-capacity 
robot by 400% or more. 

For more information on our P256 vision system and 
M50 robot, call or write Richard Carroll, v.p. sales. 

INTERNATIONAL ROBOMATION/INTELLIGENCE 
2281 Las Palmas Drive, Carlsbad, CA 92008 
Phone: (619) 438-4424 Telex: 182 802 Robot CSBD 
....._ 

VillLEEEEE 
INTERNATIONAL ROBOMATION/INTELLIGENCE 

CIRCLE 104 



SPECIAL REPORT ON SYSTEM COMPONENTS '83 

POWER SOURCES & INTERCONNECTION 

POWER SUPPLIES 
COME TO GRIPS WITH 
MOS TECHNOLOGY 

by Deb Highberger, 
Senior Associate Editor 

Charged in the past with being slow to respond to 
industry changes, in 1983 power supply manufac
turers worked toward several important advances in 
the high technology market. Interdependent efforts 
with logic designers will most likely result in lower 
voltage specifications geared to next year's crop of 
denser components. The goal is to design power 
supplies that will facilitate scaled-down semiconduc
tor technology while maintaining compatibility with 
today's 5-V universal standard for integrated 
circuits. 

The Joint Electron Devices Engineering Council 
(JEDEC) is expected to approve a draft proposal to 
lower the 5-V specification during the first or second 
quarter of 1984. ,Recommended are a 3.3 ±0.3-V 
guideline for regulated power supplies, a 2.8 ±0.8-V 
standard for battery-powered devices, and a series of 
three interface parameters for various logic families. 

Proposed specifications for battery-powered 
devices are intended to meet the operating supply 
limits of new-generation, high performance CMOS 
logic at the low end and the 3 .6-V regulated specifi
cation at the high end. A 3-V regulated level has 

already been recommended by the federal Very 
High Speed Integrated Circuit (VHSIC) program. 

The original reason for considering a lower power 
supply voltage was to accommodate continuing 
density improvements in MOS devices, particularly 
gate-oxide thickness. In other words, according to 
William Huber, chairman of the JEDEC MOS 
memory committee responsible for coordinating 
the draft proposal and applications manager at 
General Electric's Microelectronics Center in 
Research Triangle Park, NC, a legitimate MOS 
scaling must include scaled-down power supply 
voltage. This will keep electrical fields within area
sonable range and avoid reliability problems caused 
by electron effects. 

As it stand.; now, the proposed 3 .3-V level and 
current-drive capability retain full TTL compatibil
ity. However, the bipolar memory group-the only 
committee yet to approve the proposed voltage and 
interface standards-is expected to recommend a 
sacrifice in noise margin to match their low end 
power supply limits. In that case, the draft pro
posal will not match the full TTL noise margin, 
though it will probably come close . 

The goal of the draft proposal is to create a 
target specification to guide future design efforts 
for both integrated circuit and power supply 
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POWER SOURCES & INTERCONNECTION 

designers. It is aimed at all integrated circuit logic 
families, with the probable exception of ECL. Pro
posed guidelines will allow designers to use a single 
power supply to drive the different technologies in
volved in a system. 

Of course, designers will not convert to the revised 
standard guidelines overnight. While no components 
built to these specifications have been announced yet, 
it is a sure bet that System Components '84 coverage 
will begin to track their development. All the same, 
5-V days are far from over. At least in the near 
term, ITL parts will probably continue to be used 
for glue chips, and 256-Kbit dynamic RAMs will con
tinue to run off 5 V. However, Huber comments, 
"I see all parts-at least logic parts-eventually 
going toward the 3.3-V standard." 

Questioning the switch 
Power supply manufacturers observe that the 

lower voltage will lead to a drop-off in power 
supply efficiency. This comes about as the diode 
drop represents a bigger percentage of the output 
voltage. A shift to MOS switching power supplies in 
place of diode rectifiers is one way to overcome this 
efficiency decrease. 

In fact, many believe that MOSFETs are the most 
significant design innovation in switching power 
supplies in years. Only a handful of manufacturers 
is firmly committed to these voltage-driven devices 
so far. However, MOSFETs may begin to supplant 
current-driven bipolar transistors in new switching 
power supplies over the next few years. 

The MOSFETs achieve higher switching rates, 
which allows smaller magnetic components and, 
consequently, smaller overall size of the power 
supply package. Several commercial MOSFETs are 
specified at 100 kHz, although the class of devices 
operates at bandwidths several times that frequency. 

When it comes to determining conformance with 
federal regulations governing emi/rfi, MOSFETs are 
advantageous because such interference is easier to 
control at higher bandwidths. As a result, power
supply designers are collectively increasing switching 
rates from the 30- to the 100-kHz range. The draw
back to bipolar transistors is comparative slowness, 
particularly at higher power levels. 

Meanwhile, bipolar manufacturers are claiming 
that price and yet-to-be-proven reliability keep 
them from making the switchover to MOSFET 
technology. Semiconductor manufacturers believe 
that MOSFETs will become cost competitive with 
bipolar transistors for power ranges under 500 W 
in the near future. 

In general, regulated switching supplies are more 
attractive to computer and peripheral system 
designers than linear supplies because of their wide 
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input voltage range, small size, high efficiency, and 
cool operation. For example, typical input voltage 
range for switcher (versus linear) regulated power 
supplies is ± 20 percent (versus ± 10 percent), effi
ciency is 60 to 80 percent (versus 40 to 55 percent), 
and holdup time is 32 ms (versus 2 ms). 

On the other hand, linear supplies remain active 
in an estimated 50 percent of installations for their 
own set of strengths. They continue to play an 
important role in computer equipment, particularly 
in test and measurement applications. For instance, 
linear load regulation is generally 0.02 to 0.1 per
cent (versus 0.1 to 1.0 percent for switchers), while 
linear line regulation is 0.02 to 0.05 percent (versus 
0.05 to 0.1 percent). 

Other typical performance comparisons of linear 
over switching are gains of 106 to 101 versus 102 to 
103, dynamic range of 100 to 120 dB versus 20 dB, 
output ripple of 0.5 to 2 m V rms versus 25 to 100 m V 
peak to peak, and transient recovery of 50 µs versus 
300 µs. Such features often make linear power sup
plies the preferred option. In fact, many designers 
accompany a regulated switching supply with linear 
post regulators. 

Backing up offline 
This year also witnessed the rapid deployment of 

high performance, low cost microcomputers handling 
critical loads in broad-reaching applications. To 
keep uninterruptible power supplies apace with 
continuing cost/performance advances, power 
designers continued to extend the range of offline 
backup systems. Unfortunately, online approaches 
already popular in mainframe and minicomputer 
installations are usually too expensive a solution 
for today's bumper crop of low cost computer 
equipment. Instead, manufacturers are capitalizing 
on advances in switch technology to make inexpen
. sive, offline power backup feasible . At 60 Hz, for 
example, target transfer times of 4 to 10 ms are 
connecting offline backup sources within that criti
cal one-cycle interval. 

Offline power protection for the ubiquitous 
microcomputer is outpacing its online alternative 
because of lower operating as well as lower produc
tion costs. Whereas online protection consumes 
power continuously, offline systems consume 
power only when they are needed. Offline systems 
also avoid the heat buildup that comes from an 
additional, constant online power source. 

Finally, because most power losses and voltage 
fluctuations last less than 10 minutes (and many 
last only a few seconds), a growing number of 
power protection manufacturers are gambling on 
the trend toward these short-haul, offline insur
ance policies. 
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POWER SOURCES & INTERCONNECTION 

High frequency switchers 

Delta series switchers have a 100-kHz 
switching frequency providing 60 W of 
de power from both 120- and 240-Vac 
lines. Multi-output is available from 5-, 
± 12-, or ± 15-Vdc fixed outputs. Soft 
start, isolated output, 5011Jo foldback, 
± 0.1 OJo regulation, 80-dB transient rejec
tion, up to 8011Jo efficiency, and confor
mance to FCC, UL, and CSA standards are 
featured. PC board, open frame, or full 
enclosure models are available. Energetec 
Systems, Inc, 2204 Wellington Ct, Lisle, 
IL 60532. Circle 369 

Online uninterruptible power 
A 5-kVA supply maintains precise, con
ditioned ac power and reserves battery 
backup during total line failure. It oper
ates continuously during normal line 
power conditions to provide voltage regu
lation plus isolation from noise and tran
sients. An internal solid state bypass 
transfer automatically switches the load 
directly to the utility power line when 
load demands exceed system overload 
capacity of 200% for 167 ms. This 
system maintains phase match between 
UPS output and bypass line to ensure no
break transfer. The unit regulates output 
voltage to within ± 1.511Jo. Models 
include 60-Hz with 110 at 120 Vac, 
single-phase two-wire; 120/240-Vac, 
split single-phase three-wire; or 208-Vac, 
single-phase two-wire. All units measure 
48 II X 40 II X 24 II ( 122 X 102 X 

61 cm), and weigh approximately 1000 lbs 
(454 kg). Sola Electric, 1717 Busse Rd, 
Elk Grove Village, IL 60007. Circle 370 

Regulated switching supplies 

The enhanced 682 series of 750-W 
switching regulated power supplies for 
digital and memory systems features 
dual, selectable 115/230-Vac input, full 
power output at 71 °C, and up to 2 W / in. 9 
volume. Output levels range from model 
682-02 with 150 A at 2 V to model 682-48 

with 19 A at 48 V. Trio Laboratories, 
Inc, 80 Dupont St, Plainview, NY 11803. 
Circle 371 

Clean Up Your Power Line 
With A Deltron Full-Function Line Conditioner 

I ~ .......... ,7. llP.O. BOX 1369 • WISSAHICKON AVENUE. NORTH WALES. PA 19454 
.... ..,. &. inc. PHONE: 215/699-9261 TWX: 510/661-8061 
~ 

2 1 6 COMPUTER OESIGNIDecember 1 983 CIRCLE 106 



Introducing an old hand 
at high power switching supplies. 

Pioneer Magnetics. 
We've been blazing trails since 1958. 
And we've made over 175,000 units for 

some of the biggest brands in the '" 
electronics industry. 

The biggest spread in high power 
switching supplies. 

From 250 to 1,500 watts. AC to DC 
and DC to DC. With single and multiple 
outputs. All in the 5 X 8 X 11 envelope 
which we made the industry standard. 

We have a long list of standard options from power 
fail to load sharing circuitry that's single fault 
tolerant to battery back-up systems. 

And we can meet your production requirements. 
Including qualification units, fast. 

Our reliability is proven , too. In one customer 

test of 1.1 million hours 333 supplies had a 
demonstrated MTBF over 115,000 hours. 

CIRCLE 107 

Plus our engineers provide the best 
applications support in the industry. 
If you 'd like to tame your high power 

switching supply requirements, call or 
write Pioneer Magnetics Inc., 1745 
Berkeley St. , Santa Monica, CA 90404 
(213) 829-6751. 

The most powerful name in switching supplies. 
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Worldwide power supplies 

Q150 designates a series of 150-W, quad
output switchers. They are available in 
four models and in open or closed frame 
chassis . Q150 Cool 1 supplies have input 
ratings of 90 to 132 and 180 to 264 Vac, 
field selectable links, 47 to 440 Hz. The 
units offer a tightly regulated output and 
auxiliary outputs can be quasi-regulated. 
Reliability features include two surge 
limiting varistors, two voltage clipping 
varistors, T0-3 hermetic switch tran
sistors, and anti-saturation Baker 
clamps. Price of the units, in one to nine 
pieces, is $290. Deltron, Inc, PO Box 
1369, Wissahickon Ave, North Wales, 
PA 19454. Circle 372 

Small four-output switchers 
XL50 family of four-output switching 
power supplies delivers 60 W in a stan
dard 4.25 "x 7.75 "x 2" (10.80-x 19.69-x 
5-cm) form factor. Proprietary current 
controlled feedback network yields tight 
regulation and low ripple/ noise. All 
models have short circuit protection, in
put surge protection, 20-ms holdup 
time, and 90- to 132-Vac or 180- to 
264-Vac user selectable input voltage. 
The supplies operate with no power 
derating in a 50 °C ambient range and 
have overvoltage protection on the 5-V 
output. In lots of 1000, price is $60. 
Boschert Inc, 384 Santa Trinita Ave, 
Sunnyvale, CA 94086. 

Circle 373 

Low Cost Microprocessor 
Development 
System-

Your Computer-

Huntsville Microsystems offers a line of 
high performance in-circuit emulators and 
linking software packages which will turn 
any computer into a full microprocessor 
development system. The emulators 
feature real-time transparent emulation, 
mappable memory, hardware break
points, RS232 interface, upload/down
load hex files and complete debugging 
facilities. The units can operate stand-

alone with a CRT or when combined with 
the power of your computer form a full 
microprocessor development system. 
Software packages are available to allow 
operation with any CP/M™ or ISIS™ 
system including the Intel™ iPDS!M Cur
rently, in-circuit emulators are available 
for the 8085, Z8on~ and NSC800. Prices 
start at under $2000. Write for complete 
specifications. 

IHMll 
Huntsville Microsystems, Inc. 
8200 South Memorial Parkway, 
P.O. Box 12415 
Huntsville, AL 35802 (205) 881-6005 

zso is a registered trademark of Zilog, Inc. CP/M is a trademark of Digital Research. 
ISIS, Intel and iPDS are registered trademarks of Intel Corp. 
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Continuous standby ac 

life -
-

Lifeline power system provides clean, 
reliable 5 A of 120-V sine wave power 
for computers, memories, disk systems, 
communication terminals, and security 
systems. The unit requires no initial 
startup adjustments. Voltage regulation 
and filtering are provided at all times; an 
inverter supplies power during power out
ages, and a charger keeps the batteries at 
proper float and recharges them after a 
power outage. There is no transfer time 
and , therefore, no interruption of power 
to the critical load. Instrumentation and 
Control Systems, Inc, Electro-Pac Div, 
520 Interstate Rd, Addison, IL 60601. 
Circle 374 

Power modules for PC boards 
Models 3.12.1000 and 3. 15.1000 are triple
output power supplies designed for PC 
boards. The 3. 15.1000 has ± 15 V at 
100 mA and 5 Vat 1 A . The 3.12. 1000 has 
± 12 Vat 120 mA and 5 Vat 1 A . Each 
unit has digital and analog outputs. A 
high efficiency regulator for the 5 V out
put helps it run cooler when fully loaded 
(up to 50°C ambient temperature) . 
Additional features are low noise level , 
isolated analog and digital grounds 
within each unit , and protection for all 
outputs against shorts . The supplies are 
priced as $101.15 at the 100-piece level. 
Calex Manufacturing Co, Inc , 3355 Vin
cent Rd, Pleasant Hill, CA 94523. 
Circle 375 

Power distribution systems 
Guardsman, Isoshield, and Isoreg incor
porate three common elements: power 
monitoring console, flexible conduits or 
shielded cables, and watertight junction 
box. Line is available in one- and three
phase models ranging from 22.5 to 225 
kVA. Isoreg Corp, 410 Great Rd , Little
ton, MA 01460. Circle 376 



Open frame linear source 

LT series multi-output power supplies 
feature full output ratings to 50 °C, 
115- and 230-Vac inputs, and remote 
sense. Foldback current limiting overload 
protection, overvoltage protection, 
reverse voltage protection, and oversized 
components to run cooler are included. 
Seven case sizes with output voltage com
binations from 5 to 24 V and 0.5 to 12 A 
are available. Line regulation is ± 0.05% 
for a 10% change and load regulation is 
± 0.050Jo for a 50% change. Ripple is 5 
mV pk-pk; de outputs can be adjusted 
± 5% min. Price range is $69.95 to 
$126.95. Bikor Corp, 1504 W 228th St, 
Torrance, CA 90501. Circle 377 

Microcomputer backup 
Powermaker protects small computers 
against blackouts, voltage sags, and 
power line noise. Standard features in
clude maintenance-free lead-acid battery, 
and protection against overcurrent, short 
circuit, and battery discharge. Alarm 
sounds when output power is supplied 
by the battery. Typical backup times 
range from 6 to 35 minutes. Output 
ratings are 400 and 800 VA. Noise atten
uation begins at 10 kHz and is 40 dB 
minimum over 100 kHz. Transfer time 
from power line to inverter is 4 ms typi
cal, 10 ms max; for inverter to power 
line, 2 ms typical, 4 ms max. Topaz, Inc, 
Electronics Div, 3855 Ruffin Rd, San 
Diego, CA 92123. 

Circle 378 

Single-output de-de converters 
The EP series mini de-de converters include 
four models with 5-Vdc input and 5-, 12-, 
15-, and 24-V output; four models have 
12-Vdc input and 5-, 12-, 15-, and 24-V 
output. Four models have 24-Vdc input 
and outputs of 5, 12, 15, and 24 V. Addi
tional models can be customized to specific 
requirements. KSC FJectronics, Inc, 543 
W Algonquin Rd, Arlington Heights, IL 
60005 . Circle 379 

Like to write? 
The editors invite you to 
write technical articles for 
Computer Design. For a 
free copy of our Author's 
Guide, circle 503 on the 
Reader Inquiry Card. 

Designed for Winchester disk drive appli
cations, the KSI00-05/ 06 and the KSI30-05/ 06 

provide 100- or 130-W switching power, 
respectively. Units have a second 12-V 
output that allows two 12-V outputs to 
be put in parallel, thereby doubling the 
current. This feature accommodates 
hard disk drives that require high surge 
current at startup and higher continuous 
current during operation . In one- to 
nine-unit quantities, the KSIOO is $188; 
the KSI30 is $205. KEC Electronics, 
20817 Western Ave, Torrance, CA 90501. 
Circle 380 

Use a standard pen or 
pencil with the E233 Handprint 
and Graphics Digitizing 
Tablet. 

Get both absolute and relative 
cursor positioning using the 

E232 Cursor Control Pad. 
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Transistorized power system 
Uninterruptible system, in 60- or 415-Hz 
models, supplies high efficiency and fast 
response to power fluctuations. Remov
able dead front isolation panels mini
mize possible shock exposure. Mimic 
readout at front of cabinet monitors all 
operations. Digital meter displays 
system performance data. The units 
need 200Jo less floor space than compar
able models; front-only access eliminates 
need for back and side space require
ments. Cyberex Inc, 7171 Industrial 
Park Blvd, Mentor, OH 44060. 

-I 

Circle 381 

Modular switching supply 

Model M7935 240-W power supply pro
vides outputs of 5 Vdc at 15 A, 12 Vdc at 
4 A, ± 15 Vdc at 2 A, and 28 Vdc at 2 A. 
Input voltage is 115 Vac at 400 Hz, 
single-phase. Op temp range is - 40 to 
85 °C; max cold plate temp is 75 °C 
using conduction cooling. Auxiliary out
puts achieve high efficiency and syn
chronization to the 5-V output main rail 
via magnetic amplifier post regulated 
module. No high power switching or 
linear pass transistors are used. The 7511/o 
efficient unit is manufactured to MIL-T-
288008 and MIL-STD-454. CEAG Electric 
Corp, Power Supply Div, 1324 Motor 
Pkwy, Hauppauge, NY 11788. 
Circle 382 

Voltage monitor/surge suppressor •...•.. , . ~ 

Model CMP-905 combined voltage moni
tor and surge suppressor includes a rugged 
Lexan housing, an LED line voltage 
monitor, an internal overload fuse, and 
one outlet that can be used with a multi
outlet bus strip. Fast action, high capa
city metal oxide varistor diverts voltage 
transients before system damage can 
occur. A two-pole LC filter reduces 
emi/rfi noise . Nortronics Co Inc, 8101 
10th Ave N, Minneapolis, MN 55427. 
Circle 383 

Transient voltage suppressor 
Series T-25 Clipper protects 18 lines 
against transients and surges that might 
enter the interface of an unprotected 
host system. All units operate at a serial 
baud rate from de to 19,200. The tran
sient voltage suppressor handles a maxi
mum data signal amplitude of 40 V pk 
to pk. It has a surge rating of 64 A in 
each direction. Each unit has two 
female, D-subminiature 25-pin connec
tors. A 6" (15-cm) male ribbon cable is 
optional. Dymark Industries, 21 Gover
nor's Ct, Baltimore, MD 21207. 
Circle 384 

Protection for RS-232 
The Surge Sponge protects RS-232 inter
faces from high voltage transients pro
duced by inductive coupling of interface 
cables with high power cables. Model 21 

has MOY devices to protect pins 2, 3, 4, 
5, and 7 of the interface. On any of these 
pins, all voltages that exceed approxi
mately 27 V are clamped to ground . All 
interface pins are wired through the 
device so it appears transparent and does 
not affect standard interface levels . In 
100-piece quantities, it sells for $32 each. 
Remark Datacom Inc, 4 Sycamore Dr, 
Woodbury, NY 11797. 
Circle 385 

Talk to the editor 
Have you written to the 
editor lately? We're waiting 
to hear from you. 



Power line protection 
The Q series rfi power line filters for 
switching power supplies control con
ducted emissions down to 10 kHz. High 
attenuation for both line-to-line and line
to-ground interference is provided 
throughout the frequency range and 
ensures no performance degradation due 
to peak currents drawn by equipment. 
Series is suited to applications that meet 
B level limits of VDE 0871 below 150 kHz, 
and FCC part 18 from 30 MHz down to 
10 kHz. Standard leakage current (VQ 
series) and low leakage version (EQ 
series) are available. All models are UL 
recognized, with CSA and VDE approvals 
pending. Three case styles and rated cur
rent of 3 A at 115 Vac or 2 A at 250 Vac, 
50 to 60 Hz, with a rated voltage of 
115/250 Vac are available. Corcom Inc, 
1600 Winchester Rd, Libertyville, IL 
60048. 

Circle 386 

Enclosed/shielded switchers 
A line of enclosed and shielded multi
output power supplies, the EMR series 
provides power in the 20- to 80-W class. 
Three or four outputs are rated for CRTs, 
logic, disk drives, CPUs, and memory. 
Designed with a computer, the supplies 
employ a proprietary hybrid micro
circuit to reduce part population. An 
onboard conducted emi filter meets the 
requirements for FCC Class B computing 
devices . The 80-W model has sufficient 
24-V power to run an 8 " floppy disk 
drive. Kepco Inc, 131-38 Sanford Ave, 
Flushing, NY 11352. Circle 387 

Backup power supplies 
Programmed Power Centers offer effi
ciency and reliability at all standard load 
levels. They feature built-in paralleling 
for redundancy or expansion without 
modification. The systems conform to 
NEMA, IEEE, and ANSI standards. Liebert 
Corp, 1050 Dearborn Dr, PO Box 29186, 
Columbus, OH 43229. 
Circle 388 

Line-to-ground filters 
The F2IOO and F2200 international series 
filters feature IEC connectors for general 
purpose rfi control of line-to-ground 
noise. The filters are available in 1-, 3-, 
and 6-A models and meet low leakage 
current requirements of UL, CSA, VOE, 
and SEY. Rated voltage is 115/250 Vac. 
Max operating ambient temperature at 
rated current is 40 °C. Max leakage cur
rent each line to ground is 0.25 mA at 
115 Vac, 60 Hz and 0.48 mA at 250 Vac, 
60 Hz. Curtis Industries, Inc, 8000 W 
Tower Ave, Milwaukee, WI 53223. 
Circle 389 

Compact power systems 
Designed for EIA rack, desktop, or wall 
mounting, the A52CP line requires 80% 
less space than previous models, making 
them suitable for laboratories, office, 
and production areas. These units supply 
continuous, disturbance-free computer 
grade power regardless of the ac line 
condition. Utilizing CMOS logic and 
highly reliable sine weighted pulse width 
modulation, the systems are equipped 
with electronic output voltage regula
tion, quartz time base, 120% current 
limit, and power walk in. LaMarche Mfg 
Co, 106 Bradrock Dr, Des Plaines, IL 
60018. 
Circle 390 

Batteries back up memories 
Lithium batteries can be soldered directly 
into PC boards and deliver a rated 3 V for 
memory backup. Three flat types have 
rated capacities from 120 to 200 mA, 
continuous discharge current of 0.1 to 
0.2 mA, and pulse discharge current 
from 3 to 5 mA. Two cylindrical batteries 
have rated capacities of 160 to 1000 mA, 
and pulse discharge current of 30 and 
70 mA. Sanyo Electric Inc, Battery Div, 
200 Riser Rd, Little Ferry, NJ 07643. 
Circle 391 

Dense DIN connectors 
RNE series DIN connectors provide up to 
50% more 1/0 connectors per lineal foot 
with an installed cost approximating 
edge cards with gold PC board pads. 
Connectors come in two- or three-row 
bodies with 64 or 96 contacts. Termina
tion styles include right angle or straight 
solder, wrap pin, or JDC for flat cable 
use. The three-row units come in stan
dard or reverse mounting styles . Prices 
for mated pairs in 1000 lots range from 
$2.56 to $3.46 each. Robinson Nugent, 
Inc, 800 E 8th St, New Albany, IN 
47150. Circle 392 

Data link 

M25 transmits digital data at rates from 
de to 25M bps with a 10- 9 bit error rate. 
With a 16-dB system loss budget, trans
mission lengths greater than 2 km can be 
obtained. The system can simultaneously 
transmit an analog signal up to 10 kHz. 
Two connector systems are available, 
including Augat's osc designed to the 
proposed EIA standards. Price for the 
data link, without cables, is $259 in lots 
of 100. Augat Inc, Interconnection 
Systems Div, 40 Perry Ave, PO Box 1037, 
Attleboro, MA 02703. 
Circle 393 

Zero-insertion force socket 

An addition to the Pro-Zif family fea
tures a center lever that requires no tools 
for opening/closing of contacts. The IC 
is inserted easily into socket body and 
held in place by rotating the lever 90 ° to 
its lock position. Single-facewipe con
tacts on 0.9" (2.3-cm) centers, beryllium 
copper contacts plated with 30 µn of 
select gold or 50 µn of tin are provided. 
Socket meets MIL-S-83734 and is molded 
of glass reinforced UL94V-O polyester. 
The 64-lead Pro-Zif costs $2.80 each in 
10,000 lots . Wells Electronics, Inc, 1701 
S Main St, South Bend , IN 46613. 
Circle 394 

Let's hear from you 
We welcome your comments 
about this issue. Just jot 
them on the Reader Inquiry 
Card. 
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Eurocard connectors 

DIN 41612 Eurocard receptacles and headers 
have a two-part design to improve typical 
card-edge systems through three-row con
tact density and a shroud that provides 
polarized coupling reliability. Family 
includes two-row standard sex and three
row versions in standard and reverse sex 
configurations. Glass-filled polyester 
94 V-0 housings have a dielectric rating 
of 1000 Vac between contacts for one 
minute. PC board mounting options 
include wrap type posts, solder tails, or 
compliant pins for solderless pressfit 
backplane construction. AMP Inc, 
Harrisburg, PA 17105. 
Circle 395 

Expanded VG/DIN connectors 

VG/DIN connectors with metal-to-metal 
reliability are available with up to 201 
contacts (three rows of 67). In both stan
dard and inverse gender DIN configura
tions, they feature select plating, low 
insertion forces, and positive alignment 
and mating. Connectors meet VG 95324, 
DIN 41612, and MIL-C-55302 standards. In 
addition to typical termination options, 
the inverse expanded DIN is offered in a 
preassembled compliant pin connector 
with application tooling. Elco Corp, 
Connector Div, Huntingdon Industrial 
Park, Huntingdon, PA 16652. 
Circle 396 
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Rugged fiber optic cable 
Available in simplex, oval duplex, and 
zip duplex construction, a plastic clad 
silica (PCS) fiber optic cable meets the 
requirements for factory automation 
and process control applications. Fea
tures include low loss optical signal 
transmission, rfi/emi immunity, high 
radiation resistance, and higher numeri
cal apertures with simpler termination 
than communication cable with glass op
tical fiber. Individual lightguides within 

SIMPLEX-~ 

DUPLEX 
(ZIP) 

DUPLEX 
(OVAL) -

the cable are silicone clad silica core 
covered with an opaque black buffer to 
protect the cladding and prevent cross
talk between adjacent lightguides . 
Cabling adds a tight tube, a braid over 
the tube, and an overall jacket of PVC or 
another compound depending on appli
cation specs. Attenuation is as low as 
8 dB/km at 790 nm. The op temp range is 
- 20 to 80 °C. EOTec Corp, 200 
Frontage Rd, West Haven, CT 06516. 
Circle 397 

It pays to communicate 
You can further your career 
by writing technical articles 
about the advanced work 
you 're doing. Also, we pay 
an honorarium for all 
manuscripts that we 
publish. For a free copy of 
our Author's Guide, circle 
503 on the Reader Inquiry 
Card. 

CoaxFACE connecting interface allows use 
of existing RG-62 coaxial cable to avoid the 
cost of installing special RS-232 cable. The 
interface ($150/pair) connects RS-232-C 
links and IBM coaxial cable and is an op
tion on the company's 1076, 1071, and 1051 
protocol converters. The PCI converter 
interfaces between an IBM SNA/SDLC host 
and ASCII CRTs, personal computers, 
printers, and other devices. CoaxFACE is a 
connecting link on the ASCII device. 
Digital pulses are transmitted through the 
cable 300 to 9600 bps without reducing 
the RS-232-C data rate. P rotocol Com
puters, Inc, 6430 Variel Ave, Woodland 
Hills, CA 91367. 
Circle 398 

Shielded bus cables 

Six connectorized bus cable assemblies 
feature double-shielded cable, plus 
added shielding around inner layers to 
minimize crosstalk between control and 
data lines. The 488 series assemblies have 
reduced overall rfi levels to meet or sur
pass MIL-STD-461A, YOE 0871, and YOE 0875. 
Typical cable capacitance is 120 to 130 
pF/m. The cables are terminated with 
24-contact Amphenol 57 series rack and 
panel connectors. Features include die
cast nickel plated aluminum shell that 
resists corrosion, provides added 
shielding, and has an overlapped seam 
for enhanced ground/shielding. Price 
range is $35 to $97. Amphenol, div of 
Allied Electronic Components Co, 2122 
York Rd, Oak Brook, IL 60521. 
Circle 399 



This New Fiber Optic Modem 
'Will Extend a DCE Interface 

to Any Point in Your 
Local Area Net'Work. 

Plm a whole lot more. 
•Can also be used for 
standard modem appli
cations 

•Automatically accepts or 
supplies DCE/DTE clocks 

•Fully supports all EIA 
handuaJrlng signals 
ProYld. 88COnc:lary data 
channel 

modem to a remote terminal 
or from a CPU port to a 
printer. And it's just about 
as easy to install as a cable 
- we even provide two 
separate connectors (DTE 
and DCE) on each modem. 
YOU determine how our 
modem will function simply 
by selecting which connec
tor you use! 

from the advantages inher
ent with fiber optics (traffic 
security plus noise immu
nity) but also from the ex
ceptional operating perfor
mance. Our very low error 

~ :::::: Data --v-u:::; Clock 
and 
Control 

.___ ____ ___, 

Data 
Clock 

and 
Control 
St9nala 

=t [ ~ [ i rate and continual signal 
E E{}-<J- quality monitoring means 

that you'll operate with 
higher throughwt MODEM CDCEl FOM-7 

Once our fiber optic mo
ts. installed and opera

n.. 

downtime 



FOR THE PRICE OF ONE BOARD! 
The SGS Advanced Modules now offers you single · 
board virtual memory capability previously avail· 
able only on large mainframes. In fact, our new 
SAM-Z8003EVM is a complete IEEE 796-Multibus 
microcomputer designed to help you evaluate and 
develop the 16-bit Z8003 VMPU, Z8015 PMMU and 
other Z8000™ family devices. Just connect it to a 
standard terminal or a host computer through an 
RS -232C port. You 're ready to design! 

Multibus™ and SAM-BUS™ Architecture allows 
total flexibility and expandability to the other SAM's. 
Top-performance on-board features in
clude: Z8003 Virtual Memory Processor 
Unit (VMPU); Z8015 Paged Memory Man· 
agement Unit (PMMU); Z8016 OTC (op
tional); Z8030 SCC; Z8036 CIO; 4K bytes 
static RAM ; CMOS clock and calendar 
chip. 

SAM and SAM ·BUS are t rademarks of 
SGS Semiconductor Corporat ion. 

Built -in hardware and software debugging aids in· 
elude cycle and instruction single-step. A resident 
monitor program allows interface and control of all 
programmable devices on the board. 

If you want mainframe virtual memory capability 
and all the power of the new Z8003 CPU, at a virtual
ly unheard of price, contact the SGS sales office 
nearest you , today! 

Sales Offices: Atlanta, GA (404) 446-8686; Boston, 
MA (617) 890-6688; Chicago, IL (312) 490-1890; 
Dallas, TX (214) 733-1515; Indianapolis, IN (317) 

241 -1116; Irvine, CA (714) 863-1222; Long 
Island, NY (516) 435-1050; Los Angeles, 
CA (213) 716-6600; Phoenix , AZ (602) 
867-6245; San Francisco, CA (408) 
727-3404; Sao Paulo, Brazil (11) 647-245. 

WYLE ELECTRONICS 
MARKETING 

Franchised distributor: LABORATORIES GROUP 

Mult ibus 1s a trademark of In tel Corp. 

Technology and SeIVice 
CIRCLE 112 



CALEIDAR 

CONFERENCES 

JAN 17-19-Mini/Micro-Southeast, 
Orange County Convention and Civic 
Ctr, Orlando, Fla. INFORMATION: Kent 
Keller, Electronic Conventions, Inc, 
8110 Airport Blvd, Los Angeles, CA 
90045. Tel: 213/772-2965 

JAN 17-19-Southcon, Orange County 
Convention and Civic Ctr, Orlando, Fla. 
INFORMATION: Kent Keller, Electronic 
Conventions, Inc, 8110 Airport Blvd, 
Los Angeles , CA 90045. 
Tel: 213/772-2965 

JAN 31-FEB 2-Communication 
Networks Cont & Exposition, 
Washington Convention Ctr, 
Washington , DC. INFORMATION : Judie 
McDaid, Hajar Assocs, 280 Hillside Ave, 
Needham Heights, MA 02194. 
Tel : 617/444-3946 

FEB-MAR-Invitational Computer 
Confs (European Series), Stockholm, 
Sweden ; Paris, France; Munich, West 
Germany; Frankfurt , West Germany; 
and London, England ; various dates. 
INFORMATION: Susan Fitzgerald , B. J. 
Johnson & Assocs , Inc, 3151 Airway 
Ave, Suite C-2, Costa Mesa, CA 92626. 
Tel: 714/957-0171 

FEB 20-22-0ffice Automation Cont, 
Los Angeles, Calif. INFORMATION: 
IEEE Computer Society, PO Box 639, 
Silver Spring, MD 20901. 
Tel : 301/589-8142 

FEB 21-23-Softcon, Superdome, 
New Orleans, La. INFORMATION: 
Peggy Kilburn, Northeast Expositions, 
822 Boylston St , Chestnut Hill , MA 
02167. Tel: 617/739-2000; 800/343-2222 
(outside Mass) 

FEB 22-24-ISSCC (IEEE lnternat'I 
Solid-State Circuits Cont), 
San Francisco, Calif. INFORMATION : 
Lewis Winner, 301 Almeria, Coral 
Gables, FL 33134. Tel : 305/446-8193 

FEB 22-28-lmprinta (lnternat'I 
Congress and Exhibition for 
Communications Techniques), 
Dusseldorf, West Germany. 
INFORMATION: Borman/Williams Inc, 
222 Park Ave S, New York, NY 10003. 
Tel : 212/254-5400 

FEB 28-MAR 1-Compcon/Spring, 
Cathedral Hill Hotel , San Francisco, 
Calif . INFORMATION: IEEE Computer 
Society, PO Box 639, Silver Spring, MD 
20901. Tel : 301/589-8142 

MAR 12-15-lnterface, Las Vegas 
Convention Ctr, Las Vegas, Nev. 
INFORMATION: Richard Katzeff , The 
Interface Group, Inc, 300 First Ave, 
Needham, MA 02194. Tel: 617/449-6600; 
800/325-3330 (outside Mass) 

MAR 12-16-lnternat'I Cont on 
Robotics, Atlanta Hilton, Atlanta, Ga. 
INFORMATION: IEEE Computer 
Society, PO Box 639, Silver Spring, MD 
20901 . Tel : 301/589-8142 

MAR 19-21-Phoenix Cont on 
Computers and Communications, 
Phoenix Hilton, Phoenix, Ariz. 
INFORMATION: David Gretton, Digital 
Equipment Corp, 2500 W Union Hills 
Dr, Phoenix, AZ 85027. Tel: 602/869-5273 

MAR 26-30-lnternat'I Cont on 
Software Engineering, Orlando, Fla. 
INFORMATION: IEEE Computer 
Society, PO Box 639, Silver Spring, MD 
20901. Tel: 301/589-8142 

APR 2-5-Test & Measurement World 
Expo, Brooks Hall , San Francisco, Calif. 
INFORMATION : Meg Bowen , lnterfield 
Publishing Co, 215 Brighton Ave, 
Boston, MA 02134. Tel: 617/254-1445 

APR 4-11-Hannover Fair, Hannover, 
West Germany. INFORMATION: Delia 
Assocs, PO Box 338, Whitehouse, NJ 
08888. Tel: 201/534-9044; 800/526-5978 
(outside NJ) 

APR 9-12-Powercon, Loew 's Anatole 
Hotel , Dallas , Tex . INFORMATION: Ed 
Grazda, Power Concepts, Inc, PO Box 
5226, Ventura, CA 93003. 
Tel: 805/656-1890 

APR 10-12-lnfocom, Cathedral Hill 
Hotel , San Francisco, Calif. 
INFORMATION : IEEE Computer 
Society, PO Box 639, Silver Spring , MD 
20901 . Tel : 301/589-8142 

Announcements intended for 
publication in this department of 
Computer Design must be 
received at least three months 
prior to the date of the event To 
ensur.e proper timely coverage of 
major events, material should be 
received six months in advance. 
Programs and dates are subject 
to last minute changes. 

APR 18-20-0ptical Data Storage, 
Monterey Convention Ctr, Monterey, 
Calif. INFORMATION: Optical Society 
of America, 1816 Jefferson Pl NW, 
Washington , DC 20036. 
Tel : 202/223-8130 

APR 24-27-Compdec (lnternat'I Cont 
on Data Engineering), Bonaventure 
Hotel, Los Angeles, Calif. 
INFORMATION: IEEE Computer 
Society, PO Box 639, Silver Spring, MD 
20901 . Tel: 301/589-8142 

APR 30-MAY 2-Workshop on 
Computer Vision , Hilton Hotel , 
Annapolis, Md. INFORMATION : IEEE 
Computer Society, PO Box 639, Silver 
Spring , MD 20901. Tel : 301/589-8142 

MAY 13-17-Computer Graphics, 
Anaheim Convention Ctr, Anaheim, 
Calif. INFORMATION : National 
Computer Graphics Assoc, 8401 
Arlington Blvd, Fairfax, VA 22031 . 
Tel : 703/698-9600 

MAY 14-17-lnternat'I Cont on 
Communications, Congresscentrum 
Rai , Amsterdam, The Netherlands. 
INFORMATION: K. Teer, Philips 
Research Lab, 5600 MD Eindhoven, 
The Netherlands. 

MAY 14-17-lnt"lrnat'I Cont on 
Distributed Computing, Cathedral Hill 
Hotel , San Francisco, Calif. 
INFORMATION: IEEE Computer Society, 
PO Box 639, Silver Spring, MD 20901 . 
Tel : 301/589-8142 

MAY 15-17-Electro, Bayside 
Exposition Ctr and Hynes Auditorium, 
Boston, Mass. INFORMATION : Kent 
Keller, Electronic Conventions, Inc, 
8110 Airport Blvd, Los Angeles, CA 
90045. Tel: 213/772-2965 

MAY 15-17-Mini/Micro-Northeast, 
Hynes Auditorium, Boston, Mass. 
INFORMATION: Kent Keller, Electronic 
Conventions, Inc, 8110 Airport Blvd, 
Los Angeles, CA 90045. 
Tel : 213/772-2965 

JUNE 5-7-lnternat'I Symposium on 
Computer Architecture, Rackham 
Building , Ann Arbor, Mich. 
INFORMATION: Keki Irani, EGE Dept, 
Univ of Michigan, Ann Arbor, Ml 48109. 
Tel : 313/764-8517 

JUNE 5-7-Symposium on Mass 
Storage Systems, Marriott Mark Resort , 
Vail , Colo. INFORMATION: Bernard 
O'Lear, NCAA, PO Box 3000, Boulder, 
CO 80307. Tel : 303/494-5151 
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Intecolor VHR-19 challenges 
'IektroniX with 1024 x1024 

resolution, PLUS COLOR, and at 
less than half the price! 

Comprehensive Graphics Capabilities: 1024 x 1024 workspace; 1024 x 
768 displayable; 4096 x 4096 virtual addressing for extended Tektronix 
4014 compatibility. High-level graphics primitives, including polygon fill. 
Bit-mapped 19" screen. Three dot-addressable bit planes. Separate alpha
numeric plane. Hardware pan and zoom. Expanded peripheral support. 
Simple menu set-up. Host programmable function keys. 
Fast Response: 2.5 million pixels/ sec. direct screen memory access port. 
Industry Standard Protocol: ANSI X3.64/VT100 command protocol. 
Compatibility: VT100, TEK 4010/4014/ 4014-1 and enhanced lntecolor 
8001R. 
Raster Color: Palette of 4,096 colors, 8 concurrently displayable. 
Advanced Processor Design: Three graphics processors (72200-1); 
separate alphanumeric processor; plus terminal processor (Z80) and 
keyboard processor. 
'100-piece OEM price and single-unit introductory price through 12-3Hl3; includes 
color monitor. graphics display processor and keyboard. Trackball is optional at $330. 
U.S. Domestic prices. 

From the same company that pioneered the world 's first micro
processor-based color terminal (lntecolor 8000) way back in 
1973. And the same company that continually leads the color 
graphics industry with new product innovations. NOW, a bold, 
new addition to the fastest growing area of the industry: 
lntecolor VHR-19 high resolution graphics workstation. 

If you need more than a graphics preview terminal , but less 
than a turnkey CAD system, the VHR-19 delivers an unprece
dented price/performance ratio. With an advanced design 
graphics display processor. With fine image detail and high
level resolution. 
And, ·with an intro- .. lntecolo~ 
ductory, single pack- ~ '.A. 
age Prl.ce of $3 995 AN INTELLIGENT SYSTEMS COMPANY 

' · lntecolor Drive, 225Technology Park/Atlanta, 
Unbeatable. Norcross. GA 30092. 404/449-5961 , TWX 810-766-1581 
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LITERATURE 

Power/environmental monitors 

Series626 
Universal 
Disturbance 
Analyzer 

.:..::--.....:-..... -=:=::.':..."":.:=;:-->.__ ..,_ _ _ 
·~ ....... --. ___ .... __ 

Brochure examines how modular series 
626 analyzes power line disturbances and 
computer room temperature/humidity, as 
well as how remote monitor units cover 
several sites simultaneously. Dranetz 
Technologies, Inc , Edison, NJ. 
Circle 410 

Image processing systems 
Data sheets summarize several image 
processing alternatives. Descriptions of 
features, specs, and options accompany 
functional block diagrams of IP8500, 
IP6400, and FD5000 image processing 
systems; auxiliary graphics processor; 
realtime 300-Mbyte modified Win
chester disk; and LIPS v 3.0 software 
library. Gould Inc, DeAnza Imaging & 
Graphics Div, San Jose, Calif. 
Circle 411 

Fail-safe brakes 
Technical brochure profiles 1-, 3-, 7-, 
and 50-in-lb torque models of SBF series 
fast-response Silent Stop brakes. Ver
nitech , div of Vernitron Corp, Deer 
Park, NY. Circle 412 

Thin power supplies 
Brochure gives diagrams and charts ac
companied by technical and application 
data for the ESK series of dual-input 
110/220-Vac low profile power supplies, 
which meet UL/CSA/VDE regulations. KSC 
Electronics, Inc , Arlington Heights, Ill. 
Circle 413 

Ferrite products 
Bulletin lists dimensions, properties, and 
frequency characteristics of Ceramag 
products for power supplies/ filters, CRT 
displays, emi suppression, and other 
electronic applications. Stackpole Corp, 
Ferrite Products Div, St. Marys, Pa . 
Circle 414 

Unix documentation 
Technical documents and manuals for 
Unix include transitional aids for 
moving from System 111 to System v; 
user's manual listing commands, system 
calls, and subroutines; and an error 
message manual. Western Electric, New 
York, NY. Circle 415 

Interface data book 
Combined reference for bipolar LSI, 
bipolar memory, and programmable 
logic contains 25 application notes, as 
well as cross-reference information for 
replacement devices. Request ($12 per 
issue) on company letterhead from: 
National Semiconductor Corp, M/ S 
14-208, 2900 Semiconductor Dr, Santa 
Clara, CA 95051. 

High speed CMOS logic 
Reference to MC54/74HC family presents 
design considerations, device specs, and 
reliability data; function selector guide 
lists features for each of the 147 devices 
under 15 logic categories, with block 
diagrams for each. Motorola Inc, MOS 
Integrated Circuits Group, Austin, Tex. 
Circle 416 

Plasma/CRT display comparison 
Article reviews operating principles of 
CRT and ac plasma displays, and 
evaluates physical properties, inherent 
memory, drift, and reliability of each. 
Diagrams show flat-panel construction 
and compare size of CRT tube and 
Plasmascope display. SAi Technology 
Co, San Diego, Calif. 
Circle 417 

Machine vision 
Technical specs bulletin outlines ERMAC 
2570 PC board inspection system, detailing 
features and operational procedures. 
Everett/Charles Automation Systems 
Inc , Pomona, Calif. 
Circle 418 

Revised PAL handbook 
Third edition presents specs for full line 
of programmable array logic circuits and 
designs for over 50 applications. Mono
lithic Memories, Inc , Santa Clara, Calif. 
Circle 419 

Data communication equipment 
Catalog highlights over 300 communica
tion and computer support products; 
descriptions include specs, diagrams, 
photos , and ordering information. 
Black Box Corp, a Micom Co, Pitts
burgh, Pa. Circle 420 

Integrated circuit index 
One-volume desk reference cites car
tridge and frame microfilm references to 
technical data sheets for about 50,000 
circuits from nearly 450 manufacturers; 
major sections contain indexes by manu
facturer's type number, original circuit 
number, and function. Information 
Handling Services, Englewood, Colo. 
Circle 421 

Standard logic boards 
Brochure illustrates 14 high density, bus 
compatible models having single and 
dual 68-pin JEDEC type A leadless chip 
carrier sockets; complete specs, dimen
sions, single/ dual-voltage plane option, 
and optional accessories are described. 
Methode Electronics, Inc, Logic Board 
Div, Chicago, Ill. Circle 422 

Thermocouple/sensor interface 
Handbook describes computer interfaces 
and peripherals that link process functions 

. to computers or microprocessor-based 
instruments; tutorial and glossary 
accompany product photos and specs. 
Omega Engineering, Inc, Stamford, 
Conn . Circle 423 

Technology trends 
Bimonthly publication, Solutions, con
siders evolving applications and markets 
of VLSI, component systems, and soft
ware. Intel Corp, Santa Clara, Calif. 
Circle 424 

Power chips and wafers 

'"'" 

Brochure specifies over 200 solid state 
power devices, such as MOSFETs, tran
sistors, rectifiers, Darlingtons, and 
triacs; technical information includes 
process identification, chip dimensions, 
recommended assembly procedures, 
critical characteristics, and various 
device types deriving from each chip. 
RCA / Solid State Div, Somerville, NJ. 
Circle 425 
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LITERATURE 

Telecommunication connectors 
Booklet specifies Bantam jacks and 
accessories, and longframe products; 
photos, dimensional diagrams, and cir
cuit configurations are included. ADC 
Magnetic Controls Co, Minneapolis, 
Minn . 
Circle 426 

Microelectronics guide 
Technical literature features specs and 
brief functional descriptions of ROM, 
electrically erasable PROM, microcom
puter, audio, video, data communica
tions, and semicustom microcircuits. 
General Instrument, Microelectronics 
Div, Hicksville, NY. 
Circle 427 

Electronic wire and cable 
Eighty-page catalog details construc
tion, characteristics, and applications of 
various computer cables; over 7000 stan- · 
<lard wire types are described. Con
solidated Electronic Wire & Cable, 
Franklin Park, Ill . 
Circle 428 

Optoelectronic components 
Product reference highlights features, 
applications, and specs of phototransis
tors and photodarlingtons, photodiodes, 
light activated switches, photoswitches, 
infrared LEDs, and various optoisola
tors. Vatec Inc, St. Louis, Mo . 
Circle 429 

Digital troubleshooting 

Guidebook explains signature verifi
cation method and its role in fault isola
tion. Data 1/ 0 Corp, Redmond, Wash . 
Circle 430 
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Shielding wire and cable 
Tutorial shows how to apply federal 
emi/ rfi shielding regulations to com
puter wire and cable design; text 
describes and compares FCC Docket 
20780, Tempest, and MIL -ST D-46I B 

guidelines and interprets them for speci
fying cable . Mercury Wire Products, 
Inc , Spencer, Mass. 
Circle 431 

Achieving plotter accuracy 
Application note defines accuracy, inter
prets the accuracy specification, and 
suggests guidelines for maintaining it in 
an operating environment. Hewlett
Packard Co, Palo Alto, Calif. 
Circle 432 

Intelligent display modules 
Eight-page booklet detailing Optel LCDs 
provides dimensions, specs, font table, 
interface connections, absolute maxi
mum ratings, timing/ electrical charac
teristics, and instruction codes. REFAC 
Electronics Corp, Winsted, Conn. 
Circle 433 

Switches and relays 
Engineering catalog profiles wide range 
of rugged, tamper-proof mechanisms; 
complete specs, selector charts, circuit 
configurations, dimensional diagrams, 
and photos complement text. Graybill, 
Inc, La Grange, Ill . Circle 434 

Data conversion components 
A 376-page catalog contains complete 
technical information for a line of 
monolithic, hybrid, and modular prod
ucts; function / performance tables 
accompany data. Datel-Intersil, Mans
field, Mass . Circle 435 

Subminiature coaxial cable 
Folder gives electrical and mechanical 
characteristics of RG59 and RG62, which 
provide from 1 to 60 cables in each 
jacket; also described are accessory tools 
and connectors. Computer Cable and 
Products, Inc, Farmingdale, NY. 
Circle 436 

Micro-based CPU card 
Four-page brochure details the CPU-100, 
a 6502-based CPU card designed for high 
speed STD-bus applications; electrical/ 
mechanical specs, features, functions, 
and pin configurations are highlighted. 
Techno Inc, Pompton Lakes, NJ. 
Circle 437 

Sockets and accessories 

Catalog covers IC sockets for single- and 
dual-beam DIPS, pin grid arrays, and 
VLSI leadless chip carriers; each socket 
description comes with a photo and cut
away drawing indicating design features, 
dimensions, and tolerances. Augat Inc, 
Attleboro, Mass. Circle 438 

Controlling emi 
"Guide to Interference Control Using 
Beryllium Copper" discusses design and 
technology of effective emi shielding; 
technical data covers new assemblies for 
grounding high voltage static discharge 
with discrete contact points. Instrument 
Specialties Co, Inc, Delaware Water 
Gap, Pa. Circle 439 

Economical RS·232 interfaces 
Eight-page booklet describes a range of 
interface options, including switches, 
printer buffers, data cables, and line 
boosters; diagrammed application infor
mation, technical specs, and prices are 
also covered. Western Telematic Inc, 
Santa Ana, Calif. Circle 440 

Multilayer ceramic capacitors 
Catalog of military-qualified DIPS lists 
part numbers, failure rate levels, 
capacitance, capacitance tolerance, and 
de rated voltage; also included are 
substitutability data and typical curves 
showing dielectric characteristics. Com
panion catalog lists qualified leadless 
components. San Fernando Electric 
Technologies, San Fernando, Calif. 
Circle 441 



Well, IBM claims yet another first. 
By offering the p-System™ on their Displaywriter 

and PC, it becomes the only operating system they 
market for both. They obviously know a good thing 
when they see it. 

But then so did Apple~ Commodore, Corvus,'" Tl, 
Digital, HP, Osborne;" Philips, Sage~ Zenith, NEC, and 
Olivetti, for that matter. 

And as a microcomputer manufacturer, you can 
see why. Applications sell hardware. But in the 16-bit 
marketplace, there just aren't enough applications 
available. Or are there? 

Right now, there are hundreds of high-quality 
p-System applications. Like general business applica
tions. Vertical applications for medicine, law, and real 
estate. And integrated professional productivity tools 
such as spreadsheets and word processing. The list 
goes on. 

With the p-System, these applications can be 
running on your machine, too. Sooner than you thought 
possible. 

And, with the p-System you can offer your cus
tomers the most complete set of microcomputer 
software development tools anywhere. Including com
pilers for UCSD Pascal ;" FORTRAN-7'7, and BASIC, 
a screen editor, 10 macro assemblers, a print spooler, 
graphics utilities, and a host of others. 

The p-System, the Universal Operating System;" 
makes it possible with real portability across all 8 
and 16-bit micros. We can make it possible for you, too. 
Inexpensively. After all, IBM is offering it on the PC 
for just $50. 

So check into acquiring the world's only Universal 
Operating System yourself. 

IBM did. And how often do they make a bad move? 

SoITech Microsystems · 16885 West Bernardo Drive • San Diego, CA. 92127 • (619) 451-1230 
IUM is a regislcred lrademark of International Business Machines Corporation. Apple is 11 regi9lered trademark of Apple Computer, Inc. UCSD Pascal is a t rademark of the Re1tenH1 of the Uni versi t y of ('11li lornia. 

Un1vers11l Operati ng System and p·System 11re tradl!marks of So!Te<:h Microsystems. Inc. Osborne is a tradCJmark of Osborne Computer Corport.tion. 
Sage is a registered trademark of Sage Computer Technology. ('on·u' i1< 11 trad{'mark of Corvus SyH('ms. lnr 
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• UNPARALLELED 8-INCH WINCHESTER DRIVE 
CAPACITY AND PERFORMANCE. 

The drive is on. Your 
customers expect more 
and more from computer 
systems today. And one 
of the best ways to stay 

ahead is to specify 8-inch 
Winchester drives from 
NEC Information Systems. 

Take the D2257, for 
example. It provides 167.7 

megabytes of storage with access 
time of 20 milliseconds. It's the 

highest capacity available at any 
speed. And it's available right 
now - in volume. 

Proven reliability from the 
people who make Spinwriter. 

Throughout the computer industry, 
NEC's Spinwriter means superior 

quality and reliability. 
So its not surprising 

our 8-inch Winchester 
drives perform at two 
to three times the 

industry's MTBF. 
And our average 
repair time is 

just 30 minutes. 
That means 

lower service 
costs and in

creased customer 
satisfaction. 



~ . 

We use a conventional SMD 
interface. 
So our drives are easy to use. 

It's simple to integrate NEC's 
8-inch Winchester drives into your 
system. The reason is our standard 
Storage Module Device (SMD) 
type interface. 

In addition, you wind up with 
significant savings in installation, 
packaging, maintenance and cost
of-ownership. 

NEC. Technology drives us. 
NEC has been pioneering 

advancements in electronics for 

Choose from four high 
performance capacities: 

25. 7, 42.5, 85.0 and 167. 7 MB. 

almost 85 years. We've been developing 
disk drives since 1959. 

Our 8-inch 
Winchester drive 
technology is state-of

the-art,. while other 
NEC drives 

An evaluation 
unit will be shipped 
within 72 hours from the 
time your PO is received. 

incorporate such advanced technology as 
plated media, thin-film heads and optical 
recording. 

Clearly, NEC remains at the leading 
edge. 

For more information on NEC 8-inch 
and 51/4-inch Winchester and flexible 
drives, or the name of your nearest NEC 
representative, call 1-800-343-4418 (In 
Massachusetts, call 617-264-8635). You'll 
find out why more and more OEM's are 
saying "NEC and me." 

A standard SMD interface, 
standard forms factor and 
low de power requirements 

NEC 
AND mean easy system 

integration. 

ME 
NEC Information Systems, Inc. 
1414 Massachusetts Avenue 
Boxborough, MA 01719 
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TELEVIDEO'S 970: 
GET/NON 

THE ANSI BOOM 
The TeleVideo 970 Terminal. The computer professionals' most powerful ticket to the emergence of the 
ANSI standard. 

The overwhelming acceptance of ANSI X3.64 has revolutionized the future of trans-system communi
cation and software compatibility. Now Tele Video steps forward with the ultimate complem ent to 
that revolution. The ANSI equipped Tele Video 970 terminal. 

The 970 takes the lead in utilizing the advantages of the ANSI code structure. It's 32 non-volatile 
function keys literally automate ANSI code command entry. Other features include VT-100 compatibil
ity, block mode operation, block graphics and attributes and a tota ll y reconfigurable keyboard. 
An RS232 printer port with built-in buffer is standard. All this is packaged in the 970's unique vertical 
convection cooling tower. It protects sensitive circuitry without the noise of conventional fa n-cooled 
construction. 

In terms of operator comfort the 970 has no equal. The keyboard with ten-key accounting pad 
is ergonomically designed with a naturally contoured palm rest and sculpted keys. The non-glare 14 
inch screen allows maximum readability in either the 80or132 column format. And you can display 
double-high, double-wide characters on the same fatigue-free background we've been applauded 
for throughout the industry. Screen tilt adjusts at a touch to further fight operator discomfort. 

Of course, as with all Tele Video terminals, 970 service is available 
nationwide from General Electric Instrumentation 
and Computer Service Centers. 

The 970. A combination of power, ease of use 
and Tele Video reliability at a time you need it 
most. The ANSI boom is here. Get in on it with 
the Tele Video 970. 

Call us at 800-538-8725 for more information (in 
Ca lifornia call 408-745-7760) or contact your nearest 
TeleVideo office: 
California/ Santa Ana . 
California/ Sunnyvale . 
Georgia/ Atlanta . 
Illinois/Chicago Area . 
Massachusetts/ Boston . 
New York/ New Jersey . 
Texas/ Dallas . 

. 714-557-6095 
. .. 408-745-7760 
. .. 404-399-6464 

. ..... 312-351-9350 
617-668-6891 

. .... 201-267-8805 
. ..... 214-980-9978 

France/ Paris . . ...... 33-1-687-3340 
United Kingdom/ Woking, Surrey . .. 44-9905-6464 

GET IN ON THE BOOM.™ 

\ 

TELEVIDEO TERMINALS 
0 . TeleVideo Systems, Inc. 
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·YOUR ANSWERS TO 
THESE .OUESTIONS HELP 
US SERVE YOU BETTER 
YOUR ANSWERS ARE IMPORTANT. The results of these surveys help 
our editors select topics, features and technical data that will be on 
target with your design activities. Your inputs also alert manufacturers 
to your needs and can result in the development of product speeds, 
ranges, capacities, and other specs that you require. 

YOUR ANSWERS CAN ALSO WIN YOU 
A VALUABLE PRIZE! 
Each questionnaire returned gives you a chance to win a special prize. 
Drawings are made after each issue, with a grand prize drawing at 
year end. 

MONTHLY DRAWING - HP 41CV PROGRAMMABLE CALCULATOR 
The HP 41CV offers advanced problem-solving power yet is easy to use. 
Communicates in words as well as numbers. Can be programmed to meet 
your specific needs. Fifty-eight popular functions, 130 total functions in pro
gram library. Memory expandable to almost 6,500 bytes. 

ANNUAL DRAWING - HP 85 DESK TOP COMPUTER 
This portable (20 lb.) unit includes an alphanumeric keyboard , tape drive, 
thermal printer, built-in 56K byte memory, CRT screen, and 150 built-in 
BASIC language commands . You can add peripheral and software packages 
to expand system capability. A $2800 value! 



A wider range of 
streamers you cannot get ... 
not with IBM format compatibility and over 40% common 
components. 

Now, for the first time, there's a family of high quality 
112 inch streaming tape drives to match almost every need and 
budget We simply ask you to compare them with ordinary 
streamers and then make your choice from the world's smallest 
1h'' machine our 9800, the high capacity low profile 9900, or 
the high performance 8900. 

No worries about the future either. Plan now to meet your 
immediate needs, extend later to higher densities and capacities. 

Compare these innovations, many unique, and all 
common to the THORN EMI streamer family. Then compare 
the price:-

D IBW ANSI/ECMA 9-track formats D Multi-mode, multi 
speed operation D Autoloading on 9900 and 9800 
D Maximum unformatted capacities, based on thin based tapes; 
34.5 M bytes (9800) 138 M bytes (9900, 8900) D 25, 50 and 
100 ips streaming. D 50 ips genuine starVstop-(8900) D 1600 
bpi and double density 3200 bpi PED 800 bpi NRZ (8900) 
D 3-level diagnostics, operator and remotely controlled 
D Unambiguous scrolled alphanumeric display D 8 registers for 
status and error logging D Common operator control 
sequences DUL, CSA, VDE, FCC, BS & IEC Safety and RFI 
standards D Spare pcb slot for cache memory, serial, parallel or 
user special interface D Plug-in optimum sized pcb's D Industry 
standard interfaces D Integral power unit 

Computer Products, 8601 Dunwoody Place, Atlanta GA 30338 
Tel: (404) 587-0017 Telex: 810-7662267. 

REST OF WORLD: THORN EMI DATATECH LTD. Spur Road, Feltham. 

CIRCLE 118 



AREA-EFFICIENT VLSI 
COMPUTATION 
by Charles E. Leiserson 

The microelectronics revolution has obliter
ated the traditional distinctions between hard
ware and s~ftware. The complexity of very 
large scale integrated (VLSI) circuits has 
become so great that each integrated circuit 
chip is a complicated system. The award
winning research reported in this book shows 
how techniques of algorithm design, which are 
usually applied to software programs, can be 
applied directly to the design of VLSI systems. 
136 pages, 41 illus., $22.50 Circle 456 

----.....-.------
HOW TO ORDER: 

15-DA Y FREE EXAMINATION 
(U.S. AND CANADA ONLY) 

Simply circle the appropriate num
ber(s) on the Reader Inquiry Card at 
the back of this magazine. 
Your book will be sent to you for your 
15-day free trial. If you are satisfied , 
keep the book and an invoice will 
follow. Otherwise return the book by 
the end of the IS-day period, and owe 
nothing. 

SYSTEMS DEVELOPMENT 
DOCUMENTATION: Forms method 
By Technical Communications 
Associates, Inc. 

This 430 page publication presents a series of 
simple procedures for preparing documenta
tion that evolve around the use of pre
structllred forms that record the results of the 
task performed during the system development 
cycle. The forms cover a wide range of system 
development functions and are formatted to 
present all types of documentation. Also sug
gested in this publication are standards for 
documentation preparation. 
$69.50 Circle 455 

2 3 8 COMPUTER DESIGN/December 1 983 

--

COMPLEXITY ISSUES IN VLSI 
by Frank Thomson Leighton 

First in a new series called "Foundations of 
Computing" . This book solves several mathe
matical problems in the areas of VLSI and par
allel computation. In particular, it describes 
optimal layouts for the shuffle-exchange 
graph, one of the best known networks for par
allel compu talion. Researchers in the fields of 
VLSI, parallel computation, and graph theory 
will find this study of particular value; it is also 
accessible to anyone with an elementary knowl
edge of mathematics and computer science. 
MIT PRESS $19.95 Circle 457 

IMS PROGRAMMING 
TECHNIQUES 
A Guide to Using DL/l 
By Dan Kapp and Joseph F. Leben 

Find out how to write effective programs for 
the IMS family of data base management 
systems supplied by IBM. This comprehensive 
guide explains IMS and how application pro
grams interface with it. You discover how to 
achieve system objectives, load a data base, 
use command codes, and retrieve, send, and 
store data. 
SI 7.95 Circle 458 

ALGORITHMIC PROGRAM 
DEBUGGING 
by Ehud Y. Shapiro 

This book formulates and explores a potentially 
productive new subarea of computer science 
that combines elements of programming lan
guages and environments, logic, and inductive 
inference. It devises a theoretical framework 
for program debugging and develops tech
niques that will partly mechanize this activity. 
In particular, it formalizes and validates algo
rithmic solutions to finding and then fixing 
program bugs. 
232 pages, 8 illus., $30.00 Circle 459 



Cr.>i 
220 Californ" D I Qume D . ia evices In nve, San Jose C _c. 

(408) 945-5000hfornia 95131 
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THE TRAPIX 5500 
SOLVES ANOTHER TOUGH 

IMAGE PROCESSING PROBLEM 
- With digital images now having a million or more picture 
elements [pixels) , 1t is more important than ever for image 
processors to operate on images as efficiently as possible. 
That's why we place image memory in the address space 
of the Q-Bus or Unibus, so that when your LSl-11/23 or VAX 
issues an instruction, the CPU executes directly on the 
pixel. OMA devices, such as disks, may read and write image 
data directly on the bus . Thus , no 
time is wasted moving images into 
the CPU and then back again . In 
addition, the overhead of download
ing commands to be interpreted by 
a microprocessor controller is 
eliminated. 
High speed processing modules are 
also incorporated on two video rate 
buses associated directly with the 
image memories. With th is archi
tecture many image process ing 
functions may be performed in real
time simultaneous with display and 
computer access . 
The TRAPIX Real-Time Image Proc
essor delivers in record time . But, 
speed is just one reason you should 
consider the TRAPIX; we offer a host 
of features that outdistance the 
competition . 

• Very low noise and stable 8 , 10 or 12 bit video digitizers . 
• Time base correction providing direct VCR operation . 
• 1024 x 1024 images acquired and processed at 7.5 

frames per second. 
• Interface to area or line arrays up to 2048 x 2048 at 

rates from DC to 12.5 MHz. 
• 32 bit Pixel Processor. 
• Hardware Histogram Calculator. 
•Up to 8MBytes of dual ported 

image memory. 
• Optional stand alone systems. 
• Communication connections to 

ETHERNET, DECNET AND NET 
488 CIEEE 488J. 

•Real -Time Image Processing 
Software for VMS , RSX11 and 
RT11 . 

For information about today's cost
effective solution to your image 
processing needs , contact Recog
nition Concepts , Inc. Write to us on 
your company letterhead to receive 
a video taped demonstration. 
VMS . RSX11. RT11 . LSl -11 / 23. VAX . Q-Bus and 
Unibus are registered trademarks of Digital Equip
ment Corp. ETH ERNET is a registered trademark 
of Xerox Corp. 
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C76 SERIES SOLID STATE DIP 1/0™ 
Modules are designed for use in computer
ized control systems for noise-free isolated 
interfacing of computer logic elements to 
harsh industrial environments . Modules 
employ custom microcircuits in a T0-11 6 
DIP. Low "Per-point" cost. Meets VDE 
spacing and voltage requirements . Fea
tures CMOS and TTL compatibility, optical 
isolation, high noise immunity and an 
ENABLE function on input modules. $8.70 
to $9.65 (depending on function) at pro
duction quantities. TELEDYNE RELAYS, 
12525 Daphne Ave. Hawthorne, CA 
90250. Tel : (213) 777-0077 . 

THE SINGLE BOARD 
ARRAY PROCESSOR 

CIRCLE 476 

FAST-up to 8 million operations per sec . 
VERSATILE-fixed or floating point math, 
real or complex numbers, Std . Routines or 
develop your own. ACCESSIBLE - memory 
mapped, looks like RAM to host . INEXPEN
SIVE - $4,2500.00. AVAILABLE BUSES
Multibus* , IBM PC-others in work. CON
TACT: MARINCO, INC, 3878 Ruffin Rd , 
San Diego, CA 92123. Tel: (619) 268-
4814, TLX: 69-7901 
MARINCO COMPUTER PRODUCTS 
•Trademark of Intel 

CIRCLE 479 
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The Leader LPS-151 and LPS-152 are 
two new triple output. de power supplies 
featuring individual voltage and current 
meters. independent adjustable current 
limiting, automatic overload recovery and 
auto tracking . Adjustable output vol tages: 
Oto 6 V, Oto t 25 V and 0 to 25 V de. 
LPS-151 list price $395 ; LPS-152 $495. 
Available from stock. 

LEADER INSTRUMENTS CORPORATION 
380 Oser Avenue, Hauppauge, N.Y. 11788 

11 :f,, .. TOLL FREE ~. 
... • (516) 231-6900 

Jiriii1!id'LL 800-64~rA~LE 480 

Shirley Lessard 
(800)225-0556 
in MA 486-9501 

0 IV· 1600 SBC • SYSTEM FOUNDATION MODULE w / 
12 MHz 6BOOO, 256K DUAL PORT RAM, ROM, SIO, 
PIO, ATC, SASI BUS 

0 IV · 1611 - 512K/256K RAM w/ BYTE PARITY 

0 IV - 1622 - IEEE 4B8 INTERFACE 
0 IV - 1650 - COLOR GRAPHICS DISPLAY SYSTEM 

0 IV - 1600/D - COMPLETE DEVELOPMENT SYSTEM w/ 
UNIX, CP/M 68K, "C", PASCAL, FORTRAN, BASIC, 
SY." WINCHESTER. FLOPPY, in DESK-TOP or 
RACK-MOUNT 

0 BOARDS and SYSTEMS AVAILABLE NOWll 

IRONICS INCORPORATED 
117 Eastern Ht s. Dri ve P.O. Box 356 
Ithaca, NY 14850 (6071277-4060 

Personal computer users: 

FOR FREE 
ACCESS TO A 
BETTER JOB 
CALL CLEO. 
(213) 618-8800 (408) 294-2000 
(415) 482-1550 (714) 476-8800 
(619) 224-8800 
St,rncidrcl r\SC I I cocil' 
~\tct. 1 "'" cl...,..,jq ,1 11 c p · 
21 \l hl8-1s2-, 

CLE~ 
Computer Listings of Employment OpportunrtteS 

CIRCLE 481 
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Now You'1:e Talking. 

GD 
SPEECH-Tl Expansion Module 

Add speech to your expansion bus system. 
• Oses the Tl-5220 chip and employs LPC-10 

techniques. 
• Generation of speech from 206 word on-board 

ROM or unlimited vocabulary via CP(J provided 
data. 

• Includes on-board LPF. 2 watt audio amplifier 
and volume control. 

• Provides natural sounding voice to industrial 
OEM products and laboratory applications. 

• Quantity 1 price $285, available from stock to 
30 days. 

~ General Digital Corporation 
700 Burnside Avenue, E. Hartford, CT 06108 

(203) 528-9041 
Expansion modules for all requirements 
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RS232 or 8 BIT PARALLEL 
MINI CASSETTE SYSTEM 

e LOW COST - $388 @ 100 UN ITS* 
e Microprocessor Controlled 
e >200K Bytes Formatted/Tape 
e Variable Baud Rate (110-9600) 
e Error Rate 1 in 10 to the 9th 
e Small - 3" x 3 .5" x 5" W/0 Case• 

21 OTHER CARTRIDGE, CASSETTE, FLOPPY 
SYSTEMS WITH STORAGE TO 12 MEGABYTES 
Basic Drive with R/W Electronics Start at $150 
ANALOG & DIGITAL PERIPHERALS INC 

81 5 Diana Drive 

il r;\~ Il Troy, Ohio 45373 
~ 513/339-2241 

TWX 810/450-2685 
Branch Off: Oklahoma City OK - Factory: Yucca Valley.CA 
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Single Chip µComputer 
Development Kits $325 

..... ' Use your IBM PCorXTto 
cross-Assemble code using standard Intel mnemonics 
for the 8048/49, 8051 or the TMS 7000 MicroCom· 
put er chips. then download via RS-232 to the EPROM 
Programmer Boards 

CROSS ASSEMBLER PROGRAMMER BOTH 

CYS-8049 $195 CYP-8049" $ 195 $325 
CYS-8051 $195 CYP-805 1" $195 $325 
CYS· 7000 $ 195 (Avail soon for EEPROM) 

• 1eq1.111n .u~mbly " "d poo..·e• ~upply 

~ f.!~~~~~~~.~~?,~?, ,~~~.t~~s ~fll 'i l. lh- \000•ldt·'1 · 1 . 1 \~ A11n (\bt·rn•·• u• 
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MULTI-PORT SERIAL CARD FOR 
S-100 (IEEE-696) SYSTEMS 
Designers who need an IEEE-696 serial 
interface card have a choice of either 2 or 4 
ports with the Multi-Port Serial Card . Each 
port can operate as either a " data set" or as 
a "data terminal." Independent baud rate 
generators for each port (50-19.2k baud) 
and an 8-level vectored interrupt controller 
are provided . 36" cables are included. 
Single Oty: $280.00 (4-port), $210.00 
(2-port). SEATTLE COMPUTER PROD
UCTS, INC, 1114 Industry Dr, Seattle, WA 
98033. Tel: 1-800-426-8936. 
Dealer and OEM inquiries are invited . 
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IEEE-488 BUS INTERFACE KIT 
• Assembled and tested bus interface board 
• Rack mountable or benchtop cabinets 
• Protected power supplies 
• Spaces and mounting hardware for optional 

modules (A/ D, D/ A, contact closure, wire wrap, etc.) 
• Interconnecting signal and power cables 
• Detailed documentation with application examples 
• Fast, simple, highly cost effective 

ERBTEC Engineering, Inc. 
5680 Valmont Rd., Boulder, CO 80301 

303-447-8750 
CIRCLE 489 

FLOPPY DISK CONTROLLER 
FOR S-100 (IEEE-696) 
SYSTEMS 
Disk Master™ by Seattle Computer con
trols as many as four 8" and four 5 .25" flop
py disk drives simultaneously , in any com
bination . It can be configured for virtually any 
floppy disk drive on the market. The Disk 
Master based on the 1793 disk controller 
chip . It is fully IEEE-696 compatible and can 
be used with CPU's operating to 10 MHz. 
Single quantity : $325.00. Dealer and OEM 
inquiries are invited. SEATTLE COMPUTER 
PRODUCTS. INC, 1114 Industry Drive , 
Seattle , WA 98033. Tel : (800) 426-8936 . 
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Motorola's 

One of the most powerful 8 brt mrcro·s 
rn the world. coupled wrth Mrcroware's 
versatrle OS-9 Operatrng System rs now 
on the l.E.E.E 6961$-100 Busl Thrs grves you 
speed. power. and flexrbrlrty for a wrde varr
ety of applrcatrons. rncludrng . Control & 
Monrtorrng. CAE. Communrcatrons. R & D 
and morel 

Call or wrrte for complete rnformatron 

Ackerman Digital Systems fnc. 
110 N. York Rd . 
Elmhurst. IL 60126 -:..;___._ 
13 12) 530-8992 . 
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Two Channel Interface 
at Single 
Chanriel 
Prices 

® 

SERIAL-28 Expansion Module 
For low cost serial communication with 
system peripherals 
• Two independent RS-232C compatible 

ports 
• Based on popular 8251 A USART s 
• Uses baud generation circuitry of host 

single board computer 
• Quantity 1 price $160, available from 

stock to 30 days 

~ General Digital Corporation 
700 Burnside Avenue, E. Hartford, CT 06108 

(203) 528-9041 
Expansion modules for all requirements 
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New LSI for the SOS. 
An advanced system design seminar presented by 

Monolithic Memories. 
Time: 8 am-3 pm 
Featured Topics: 

New powers for rnicroengines 
Diagnostic-scanout PROMs and registers; Double-density interface; 

High-speed priority encoders 

FIFOs: new architecture and applications 
New methods for number crunching 

Wide, high-speed array multipliers; Multiplier/divider ICs for microprocessor 
enhancements; A computer graphics engine 

Control methods for dynamic RAM 
Error detection and correction in high-speed systems 

Recovery from burst errors in bit streams; Cyclic redundancy checking with PAL® 

Programmable logic (PAL, PLE™): an overview 
Using fast PROMs as logic elements; PAL tutorial; Silicon compilers 

(PALASM;™ PLEASM™) 

PAL, PLE applications 
Next generation PAL 

Higher speeds; Lower power (bipolar & CMOS); New architectures; Asynchronous PAL; 
Higher densities; ECL, PAL 

Question & answer session 
Enroll in our one-day seminar and get the very latest information for 

designing tomorrow's LSI systems using Monolithic Memories' products. 
Each seminar includes important product and application information, plus 

a complete literature package on all topics covered. 
Seatzng is lz'mz'ted. So reserve your place now. Mail us the coupon with your 

check or money order today. Only those applications processed two weeks prior 
to each seminar will be guaranteed a seat. 

Please register me for "LSI for the 80's": 
I Enclosed is my check or money order for $35 (U.S.) which includes: seminar, lunch and I 
1 

literature package. I will be attending the seminar checked below. 

1 
1 Name Title I 
1 

Company Phone ( 

1 
I 

Address 

1 City State Zip _____ _ 

I Mail to: Monolithic Memories, 2175 Mission College Blvd., Santa Clara, CA 95050. I 
I 

Attn: Barbie Sellin 

1 D Nov 15 Westcourt Hotel, Phoenix, AZ D Dec 12 Holiday Inn, Ft. Lauderdale, FL 
D Nov 29 International Hotel , Baltimore, MD (Ft. Lauderdale North) I I D Nov 30 Marriott Hotel, Somerset, NJ D Dec 13 Radisson Inn, Atlanta, GA 
D Dec 1 Marriott Hotel, Newton, MA D Dec 14 Austin Hilton Inn, Austin , TX 

I D Dec 2 Holiday Inn, Ottawa, Canada D Dec 15 Marriott Hotel LBJ, Dallas, TX I 
D Dec 5 Plymouth Hilton Inn, Plymouth, MI D Jan 10 Valley Hilton Inn, Sherman Oaks, CA 

I D Dec 6 Sheraton Beachwood, Beachwood, OH D Jan l l The Registry, Irvine, CA I 
D Dec 7 Hyatt Regency O'Hare, Chicago, IL D Jan 12 The Regency Inn, Denver, CO 
D Dec 8 The Registry, Minneapolis, MN D Jan 24 Marriott Hotel, Santa Clara, CA .J 

~-----------------® PAL is a registered trademark and ™PLE, PALASM and PLEASM are trademarks of Monolithic Memories. 
© 1983 Monolithic Memories, Inc. 

ltllonollthla ~~n 
Wiemar/es lnJlW 
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Deltron ......................................................................................... 216 
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~\ 
~f; THE 10,000 HOUR* 

DC BRUSH MOTOR 
ldealfor fan and.similarapplications .. 

CANON U.S.A .. Inc. 
Electronic Components Div. 
One Canon Plaza 
Lake Success. NY 11042 
(516) 488-6700/ Telex 96-1333 
Cable-CANON USA LAKS 

Canon now offers you a 
practical altematlve to the 
expensive brushless motor In 
Ian applications. These 
Inexpensive, long lived, low 
noise motors, designed to meet 

FCC requirements, can move 
air at high efficiency. Their 
exceptionally low electrical 

noise is due to a special 
integral filter network. 

Available in OEM quantities: 

EN 35·T101Z1A (12V DC) 
15 CFM capacity with a 

2%'' dia. fan blade 
EN 35·T102Z1A (12V DC) 

25 CFM capacity with a 
3" dia. fan blade 

(Fan blades not supplied by Canon.) 

FEATURES: 
•Long life 
•Smal l size 

35mm(1%") dia. 
• High efficiency 
• Low cost 
• 12V DC and 24V DC available 
• Very low electrical noise-

(special filter network available) 
• Low audible noise 
• Designed for FCC approval 

•Life tested at 3500 rpm. 20 g-cm 
(.28 oz-in./ torque. 165 mA current 
maximum, continuous unidirectional 
rotation, load imposed by a 
dynamically balanced Ian blade. 
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New dimensions in 
data storage ... 

Techtran 
cassette/disc 
recorders , stan
dard in the industry. 
They do what you want where you want it-fast. 
• High storage to 720K bytes per media 
• 110 to 19.2 K bytes with automatic file handling 
• Powerful text editor, character string search 
• Motor shutoff, programmable commands , se lf-test 
• Single and dual drive models 
• Desktop, rack and carrycase mounting 
• AC and battery power, RS232 I/ O's 
• Priced $995 to $2125 with liberal OEM discounts 
• Custom designs upon request 
Fully compatible to PBX, SMDR , programmable control lers, 
dataloggers , N/ C, data 
instruments , program ~ 

~osa~~~~~ Ca ll or write IECHTHAN 
INOU §TR/E§, INC 

200 Commerce Drive , Rochester, New York 14623 
Telephone (716) 334-9640 TWX 510-253-3246 

CIRCLE 124 COMPUTER DESIGN/December 1983 245 



The FASTEST RELIEF 
from your pro(essing headaches 

PM68D by ~CIE!= 

• meets or exceeds 
IEEE-796 standards 

• Motorola or Intel byte 
order 

• no-wait-state memory 
management 

• 10 MHz CPU 
• 68000 or 68010 

• 24 Mbyte address 
space 

• dual ported no-wait
state memory 

• true parallel 1/0 
• mailbox interrupts 

NO 68000 MULTIBUS CPU IS FASTER! 
Reliability plus performance to speed your process
ing and maintain your quality. 

Call PACIFIC - (619) 436-8649. 
119 Aberdeen Drive • Cardiff , CA 92007 
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Low Cost Subminiature 
Ball Slides 
LOW FRICTION, LOW INERTIA, 
PRECISION BALL SLIDES-
preloaded to eliminate backlash and side play In head 
carriages and other reciprocating mechanisms In 
disk drives, printers, plotters, and copiers. 

Hardened stainless steel balls roll on hardened way 
rods for long life without added lubrication. Anodized 
aluminum bodies ground top and bottom. Stackable for 
XV positioning. Custom and special designs available. 

Sizes start .23" high x .38" wide x .50" travel, 
capacity 1112 lb. Linear accuracy .0005 inch/inch. 
Repeatability .0002 inch. 

COMPARE OUR PRICES
Popular sizes in stock. 
Call (203) 775-4041 for 
12 page catalog 
and price list, 
or see us in 

~-

l'-·UNITE~ 

• 

~ ~ Precision, Inc. 
934 Federal Road Route 7 
Brookfield, CT 06804 
(203) 775-4041 
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44 AND BO COLUMN FIXED HEAD 
THERMAL PRINTER/PLOTTERS: 
QUIET, RELIABLE, HIGH QUALITY 
PRINTING AND GRAPHICS. 
High tech applications demand the 
performance and quality of Gulton's 
Microplot 44 and 80, 5" and 8%" 
fixed head thermal printer/plotters. 
Designed to ihterface with digital 
data sources, they provide the high 
quality graphics and maintenance 
free operation wrnch you cannot get 

- -

with electrosensitive or impact 
printers. 

Both models provide full graphic 
capabilities and alphanumeric printing 
in a variety of fonts on both X and Y 
axes for annotation of the graphics. 

To really appreciate the full capa
bilities of the Microplot 44 and 80, 
you must see them demonstrated. 
To arrange a demonstration at your 
office, call or write Gulton. 

I 
{ 

,) 

GRAPHIC INSTRUMENTS 
DIVISION 
Gulton Industries, Inc. 
East Greenwich, RI 02818 
(401) 884-6800 
TWX 710-387-1500 
(800) 343-7929 
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CY232 NE1WORK CONTROLLER 
AND PARALLEL-SERIAL INTERFACE 

ASC II , 

will connect any RS232 CRT or computer 
to any 8-bit parallel TTL 1/ 0 port 

and works with one port or 
up to 255 parallel ports 

in several network 
configurations. 

Bina ry, and 
ASC II-hex modes 
of operation for 
maxi mum fl exibility 
$50 ea ($25/ 100) 
Prototyping board available. 

Cybernetic Micro Systems 
P. O. Box 3000, San Gregorio, CA 94074 
(415) 726-3000 Telex: 171-1 35 attn: Cybernetic 

EMI PROBLEMS? 
Let Eagle Magnetic help you avoid being 
guilty of magnetic shielding problems! 

For more information write or call : 

P.O. Box 24283 • Indianapolis, Ind. 46224 

Phone (317) 297·1030 
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Get a bug if you find a bug. 
Show us a bug in our VRTX® real

time operating system and we'll 
return the favor. With a bug of your 
own to show off in your driveway. 

There's a catch, though. 
Since VRTX is the only micropro

cessor operating system completely 
sealed in silicon, finding a bug won't 
be easy. 

Because along with task manage
ment and communication, memory 
management, and character 1/0, 
VRTX contains over 100,000 man
hours of design and testing. 

And since it's delivered in 4K 
bytes of ROM, VRTX will perform for 

you the way it's performing in 
hundreds of real-time applications 
from avionics to video games. 

Bug free. 
So, to save up to 12 months of 

development time, and maybe save 
a loveable little car from the junkyard, 
contact us. Call (415) 326-2950, 
or write Hunter & Ready, Inc., 
445 Sherman Avenue, 
Palo Alto, California 94306. 

Describe your application and the 
microprocessors you' re using
Z8000, Z80, 68000, or 8086 family. 
We'll send you a VRTX evaluation 
package, including timings for system 

calls and interrupts. And when you 
order a VRTX system for your appli
cation, we'll include instructions for 
reporting errors.* 

But don't feel bad if in a year 
from now there isn't a bug in your 
driveway. 

There isn't one in your operating 
system either. 

HUNTER~ 
~READY~· 

VRTX 
Operating Systems in Silicon. 

•Call or write for details. But, considering our taste in cars, you might want to accept our offer of $1,000 cash instead. © 1983 Hunter & Ready, Inc. 



The TSO 

TOUCH SCREENS 

• I ~1 / ,,,., 
~ .: '~ :• 

They give you that 
competitive edge. 

From home computer user to OEM , our 12-, 15-
and 19-inch Digitizers now put a Touch Screen within 
your reach. 

And, of course, each model includes all the features 
and the quality that you have come to expect from 
TSO-ease of operation, high resolution and troublefree, 
long life. 

Easily mounted on existing displays, the excellent 
resolution of the TSO Touch Screens even permits the 
entry of graphic data. 

Act now to take advantage of our low prices. OEM and 
quantity discounts available. 

AND DELIVERY IS FROM STOCK! 

TSO DISPLAY PRODUCTS. INC. 
Sales • 35 Orville Drive • Bohemia, NY 11716 
Tel 516·589·6800 • Telex 14·4659 
Customer Service • Tel. 516·589-506715068 
Manufacturing • Tel. 613·592-1774 
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"If you want to do OEM 
computer business in Europe 
you should go to the Invitational 
Computer Conferences in 
England, France, Germany 
and Scandinavia 

"\ll d ,,, .. . vve o. 

Europe is a true regional 
market place and experienced 
marketing management knows 
that the best way to reach the 
technical decision maker/buyer 
is to meet him where he lives 
and works, demonstrate operat
ing equipment and provide him 
with the technical information 
he needs. During the past three 
years, successful marketers 
have found the Invitational Com
puter Conferences to be the 
most cost efficient, effective 
method of covering their multi
national, computer industry 
customer base. 

The exclusive, one-day, 
OEM conferences will be held 

in five market areas in Europe 
and are attended by a select, 
invited audience of OEM's, 
systems houses and quantity 
end users. Guests can partici
pate in a variety of technical 
seminars and view operating 
displays of the newest computer 
and peripheral equipment. The 
informal setting makes it easy 

These leading companies exhibited in the 1983 series: 

Amcodyne, Inc. 
Ampex GB Ltd. 
Archive Corp. 
BASF A.G. 
Brikon, Inc. 
Century Data 

Systems 
CII Honeywell Bull 
Cipher Data 

Products, Inc. 

Computer Memories, 
Inc. 

Computer Products 
Corp. 

Data Electronics, Inc. 
Dataram Corp. 
Emulex Corp. 
Memorex Corp. 
Micropolis Corp. 
Micro Tech, Inc. 

Micro Memory 
Systems 

Monolithic Systems 
Perfect Software 
Pertee Peripherals 

Corp. 
Printronix, Inc. 
Quantum Corp. 
Rem ex 
Secoinsa, Madrid 

Shugart Corp. 
Sparrow Computer 
Systime Ltd. 
Tandberg Data, Inc. 
Tandon Int'! 
3M 
Thorn EM! 

Technology 
Zilog 
Wangtek 
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to meet with potential custom
ers one-on-one and the simple 
table-top displays keep exhibit 
costs at a minimum. 

1984 SPRING SERIES 

Feb. 21, '84 
Feb. 23, '84 
Feb. 28, '84 

Mar. 1, '84 

Mar. 7, '84 

Stockholm, Sweden 
Paris, France 
Munich, 

West Germany 
Frankfurt, 

West Germany 
London, England 

For more ieformation call or wn'te: 

B.jfohnson ~ 
& Associates, Inc. 
3151 Airwqy Ave. #C-2 • 
Costa Mesa, CA 92626 • • 
Tel: (714) 957-0171 ~ ... ~ 
Telex: 678401 TAB IRJN 
or 
Text 100 Ltd. 
No. 10 Barley Mow Passage 
Chiswick, London W4 4PH 
ENGLAND 
Tel: 01-994-6477 
Telex: 8811418 Ref. TlOON SPACES G 
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CCJ * SALES OFFICES 

Home Office 
119 Russell St. 
Littleton, MA 01460 
(617) 486-9501 
Marketing Director 
Robert Billhimer 
Ad Traffic Coordinator 
Ginger Rhoads 

Systems Showcase/ 
Postcard Deck 
Shirley Lessard 

List Rental 
Robert Dromgoole 

Oassified/ Recruitment 
Shirley Lessard 

New England & Upstate New York 
Regional Manager 
Barbara Arnold 
119 Russell St. 
Littleton, MA 01460 
(617) 486-9501 

Mid-Atlantic/Southeast 
Dick Busch, Inc. 
Richard V. Busch 
6 Douglass Dr. , R.D. #4 
Princeton, N.J . 08540 
(201) 329-2424 
Eleanor Angone · 
74 Brookline Ave. 
E. Atlantic Beach, NY 11561 
(516) 432-1955 

Midwest & Colorado 
Berry Conner Associates 
Berry Conner, Jr. 
88 West Schiller St., Suite 2208 
Chicago, IL 60610 
(312) 266-0008 

Western States & Texas 
Buckley/Boris Assoc., Inc. 
Tom Boris 
John Sabo 
Terry Buckley 
2082 SE Bristol, Suite 216 
Santa Ana, CA 92707 
(714) 957-2552 
Terry Buckley 
M. Patricia Shay 
P .O. Box 278 
Campbell, CA 95009 
(408) 866-8735 

International 
International Sales Manager 
Eric Jeter 
1200 Post Oak Blvd. 
Houston, TX 77056 
(713) 621-9720 

U .K. and Scandinavia 
David Betham-Rogers 
David M. Levitt 
tel : 222-0744 
12 Caxton Street 
Westminster, London SWIH OQS 

France, Belgium and 
S. Switzerland 
Daniel R. Bernard-354-5535 
Prominter, 247 rue Saint Jacques 
75005 Paris 
telex: 250303 Public Paris 
(Pour Prominter no . 9102) 

Holland, Austria, W. Germany, 
Switzerland & Eastern Europe 
Heinz Gorgens-0 21 53/ 66 33 
Dr. Dieter Jaspers 
4054 Nettetal I 
West Germany, Krugerpfad I '(TM) 
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