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Family pride.

Now there’s an advanced technology family of single board
controllers for DEC* computers from Western Peripherals—the

number one name in controllers.

The TC-131 (for PDP-11s*) is the first TM-11 emulating

controller to combine PE and NRZ on one
standard hex board. It lets you mix 9-track,
PE, NRZ or dual density tape units in any
combination up to 125 ips. A 64 byte data
buffer allows installation at any point on the
unibus without consideration of NPR priority.

The TC-151 single board NRZI tape
controller interfaces any industry-standard
drive to the LSI-11* Add a dual width Phase
Encode Board for the same performance as
the TC-131.

The DC-231 accommodates up to
four SMD disc drives of 40 to 600 mb
each with RMO2 emulation. Its four sector
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*Trade name of
Digital Equipment Corporation.

(2048 bytes) data buffer makes “‘data-late” errors a thing
of the past.The advanced technology ‘‘micro-engine” allows

a complete track to be written on a single drive revolution.
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CIRCLE 1 ON INQUIRY CARD

A measurable performance advantage for your PDP-11.

All three controllers are software com-
patible. All have self test. All are backed by
one of the best factory service organizations
in the business. And all can be delivered
in 30 days.

For more information, call or write
today: Western Peripherals Division,
Wespercorp, 14321 Myford Road, Tustin,
CA 92680, U.S.A. (714) 730-6250.

TWX: 910 595-1775. CABLE: WESPER

Number 1 in controllers for DEC
and Data General computers.

western peripherals™

Division of WESPERCORP




We’'ll back up our disks—
and anyone else’s.

That's right. Ask any other supplier of peripheral

products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
compatible, 8” 40 MByte disk drive (Model 7300) and an 80
MByte 14” Winchester disk drive (Model 5380). To back them
up, Kennedy has a ¥4” cartridge recorder (Model 6450), and
Model 6809, V2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.
U.K. and Scandinavia

McGraw-Hill House
Shoppenhangers Road

Maidenhead

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G

KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium

Tel: (031) 771962
Telex: 71870 KEN CO

Kennedy was the first to utilize the ¥4” 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the
need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That's why we're No. 1.
Call or write us about your problem.

We won't back off.
KENNEDY

Subsidiary, Magnetics & Electronics Inc.

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249
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A new
that won’t

Here’s a low-priced computer that
won’t run out of memory capacity or
expandability halfway through your
project.

Typically, computer usage tends to
grow, requiring more capability, more
memory, more storage. Without a lot of
capability and expandability, your com-
puter can be obsolete from the start.

The new System One is a real building-
block machine. It has capability and
expandability by the carload.

Look at these features:

B Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing

expansion with

— color graphics

— additional memory

— additional interfaces for
telecommunications, data
acquisition, etc.

m Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System
One Model CS-1 is much greater than
what is typically available in small com-

New Cromemco System One shown with
our high-capability terminal and printer.

small computer
limit you tomorrow

puters. But here, too, you have a choice
since a second version, Model CS-1H,
has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer
even offers multi-user capability when
used with our advanced CROMiIX*
operating system option. Not only does
this outstanding O/S support multiple
users on this computer but does so with
powerful features like multiple direc-
tories, file protection and record level
lock. crROMIX lets you run multiple jobs as
well.

In addition to our highly-acclaimed
CROMIX, there is our cpos*. This is an
enhanced cp/mt type system designed for
single-user applications. cp/M and a
wealth of cpiM-compatible software are
also available for the new System One
through third-party vendors.

COLOR GRAPHICS/WORD
PROCESSING
This small computer even gives you the
option of outstanding high-resolution

color graphics with our Model SDI inter-
face and two-port RAM cards.

Cromemco"
i n e o r.p o r:-a t w'd

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today
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Then there’s our tremendously wide
range of Cromemco software including
packages for word processing, business,
and much more, all usable with the new
System One.

ANTI-OBSOLESCENCE/LOW-
PRICED

As you can see, the new One offers
you a lot of performance. It's obviously
designed with anti-obsolescence in
mind.

What's more, it's priced at only
$3,995. That's considerably less than
many machines with much less capabi-
lity. And it's not that much more than
many machines that have little or nothing
in the way of expandability.

Physically, the One is small — 7"’ high.
And it's all-metal in construction. It's only
148" wide, ideal for desk top use. A rack
mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important
building-block computer. Get in touch
with your Cromemco rep now. He'll
show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research



UP FRONT

EMI test service facility

Chomerics, Inc of Woburn, Mass, has established Radiation Test Services,
a facility to perform emi measurements applicable to FCC Docket 20780
regulations as well as to VDE standards. Devices are tested for pass/fail emi
radiation analysis. Equipment and test methods are said to replicate those
used by the FCC at its Equipment Authorization Laboratory in Laurel, Md.

4M-bit memory chip to be developed

While other companies are delivering 16k- and 64k-bit memory chips—and
developing 256k devices—a Texas company claims to be developing a
4M-bit chip that it hopes to license to manufacturers for 1984 product
introduction. Condesin, Inc, which will relocate to a facility at 10131
Bubb Rd in Cupertino, Calif, some time after the first of the year, will
develop the chip under contract to Ebram, Ltd, a California research and
development limited partnership.

Condesin’s technology includes patents and patents-pending of Dr
Alton O. Christensen, Sr, who was the first to integrate MOS random access
memory through patents now owned by Shell Oil Co. Dr Christensen will
direct the memory development for Ebram, and says the chip will consist _
of an 8 x 8 array of 64k-bit storage pages. Each page will be 10 x 10 mils in
size and the full 4M-bit chip will be 100 x 164 mils, including control
circuitry. Electron beam technology will be used in the read/write circuitry.
However, chips will be manufactured by normal photolithographic
methods.

Hopper award winner announced

Given annually in recognition of major computing achievements made by
individuals under 30 years of age, the 1981 Grace Murray Hopper Award
was presented by the Assoc for Computing Machinery to Daniel S.
Bricklin, chairman of the board of Software Arts, Inc, and co-creator of
the VisiCalc® software package. The award, named for U.S. Navy
Captain and computer pioneer Grace Murray Hopper, includes a cash
award of $1000, donated by Sperry Univac.

Computer program mimics human reasoning skills

AURA—automated reasoning assistant—is a general purpose program that
appears to mimic some reasoning skills of the human mind. According to
the scientific development team from the Dept of Energy’s Argonne
National Laboratory and Northern Illinois Univ, AURA eliminates the need
for a scientist to understand complex programming when solving a new
problem. The scientist only needs to explain a problem in terms that AURA
can understand. AURA interacts with the scientist, who then suggests paths
of inquiry for AURA to investigate. AURA does not solve the problem;
however, it does produce information that points out directions for further
study.

The Japanese come Forth

Quasar, a division of Matsushita Electronic, was seen at COMDEX sporting
a handheld 6502 based microcomputer system that features a Forth-like
programming language (SNAP), as well as a Micro-Soft™ BASIC. The
operating system is said to utilize virtual memory addressing techniques and
is written in SNAP.
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UP FRONT

Data communications network service announced

Based on receipt of FCC approval, the American Telephone and Telegraph
Co is planning to form a separate subsidiary on or before June 1, 1982, for
the future provision of enhanced communications services and customer
premises equipment. The subsidiary’s first offering—by January 1, 1983—
would be Advanced Communications Service, an enhanced, shared data
communications network service. This service would provide
communications processing and storage capabilities, manage data
communications networks, and transport data, and is designed to provide
increased compatibility among many different terminals and computers,
integration of diverse networks, and access to multiple business applications
and data bases from a single terminal.

Memory products manufacturer sold

Pretriggers
Control & automation

Communications

Microprocessors/
microcomputers

Software

Peripherals

Computers

Perkin-Elmer Corp, manufacturer of OEM disk and tape drives, has agreed
in principle to sell its Garden Grove, Calif, Memory Products Div to
Cipher Data Products, Inc. The agreement includes acquisition of
inventories, land, building, equipment, leaseholds, patents, and sales
contracts. Cipher expects to retain most former Perkin-Elmer employees.
The transaction is subject to further definition of the agreement and
approval by the boards of directors of both companies.

Redac Interactive Graphics, Inc, now a division of Racal Electronics Ltd,
offers to the U.S. market a broad range of CAD/CAM equipment—from
entry level to complex multiterminal systems.

Controller boards from Interlan, Inc, interface DEC UNIBUS and Q-bus
systems to the Ethernet local area network.

Swelling the stream of products out of Digital Equipment Corp in recent
months is a 16-bit single-board computer with a compact form factor.
Tagged the Falcon SBC-11/21, the board is based on the T-11 chip, a 40-pin
MPU that executes the PDP-11 instruction set and is supported by the
MicroPower/Pascal software development package.

Nortek, Inc, has announced the immediate availability of SPICE, a stack
oriented, procedural interactive computing environment that combines an
operating system, high level programming language, assembler, file system,
and multitasking executive. SPICE is designed specifically for systems
integration and controller applications utilizing the new DEC Falcon single-
board computer. The Forth-like language is also available on the DEC
PDP-11 family, Zilog z80 and Z8000, Motorola 6809, and TI 9900.

Serving single-user graphics design needs, the Hewlett-Packard 1360
graphics system supplies a graphics data base and high level software
library for creating specialized graphics applications. Supporting plotters,
digitizers, printers, and mass storage devices, the Pascal language system
eliminates the need to develop interface code for individual devices.

A fault-tolerant 32-bit computer system from Stratus Computer, Inc,
takes advantage of the low cost and high performance of current hardware
to reduce the cost of continuous processing. By performing failure
detection and recovery in hardware, and using high speed checking logic
resident on each board, the system eliminates the burden of unproductive
processing overhead common in nonstop systems.

Postmaster: CHANGE OF ADDRESS—FORM 3579 to be sent to Computer Design, Circulation
Dept, PO Box 593, Littleton, MA 01460. (USPS 127-340)
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FROIT THE LEADER

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

DEC -compatible semi add-ins are the clear
leader.

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

The chart provides a glimpse at the
industry-pacesetting family of
DEC-compatible semi add-ins. Circle the
reader service number below or, better yet,
call us today at 609-799-0071, and we’ll give

you a close-up look at the products that have

made us the leader.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542
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DEC Mini
LSI-11®
LSI-11
LSI-11
LSI-11
PDPe-11
PDP-11
PDP-11
PDP-11
PDP-11

VAX®-11/750
PDP-11/70

VAX-11/780
DECSYSTEM 2020©
PDP-8/A

Dataram
Add-In

DR-115S
DR-215S
DR-113S
DR-213S
DR-114S
DR-114SP
DR-214SP
DR-144S
DR-244S
DR-175S

DR-178S
DR-120S
DR-118S

Board Size
dual
dual
quad
quad
hex
hex
hex
hex
hex
hex

extended hex
extended hex
quint

‘Maximum

Capacity
64 KB
256 KB
256 KB
1.0 MB
256 KB
256 KB
1.0 MB
256 KB
4.0 MB
256 KB

512 KB
512 KB
128 K x 12

DEC, DECSYSTEM 2020. PDP and VAX are registered trademarks of Digital Equipment Corporation.
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COMPUTER DESIGN

System technology

112 A raster scan color
graphics display terminal
supports 2-D transforms and up
to four bit planes of display
memory

24
32

41
48

1)
74
92

96
100

112

Data conversion: Modular remote data acquisition and control system
has twisted pair wiring

Control & automation: S-100 system adapts for scientific and laboratory
applications

Software: Operating system kernel has realtime response

Computers: Maintenance processor in easy to use large computer system
enables both local and remote diagnostics

Integrated circuits: Bipolar 16-bit parallel multipliers produce 32-bit
product in 80 ns

Microprocessors/microcomputers: OEM microcomputer system integrates
VLSI hardware and software standards

Data communications: Compact data concentrator links remote terminals
to minicomputers

Interface: Q-bus controller handles both Winchesters and floppy backup

Test & measurement: 5S0-MHz oscilloscopes offer 2-mV sensitivity on
dual-trace vertical inputs

Peripherals: Color raster display joins graphics terminal family
Midrange printers produce both draft and report quality output

System design

137 MNOS structure, the more
mature EEPROM technology, is
electrically equivalent to three
MOS transistors connected in
series, but with common gate

127

137

147

153

163

175

179

183

187

Software: DBMS: An architectural approach

by Anita Moeder—Responsive information management architecture
supports tools flexible enough to solve user needs and allow necessary
growth

Memory systems: Semiconductor memory update: EEPROMS

by Eugene R. Hnatek—Electrically erasable programmable ROMs,
combining the best features of both ultraviolet erasable and electrically
alterable types, are likely to be the real impetus of the future

Development systems: Microcomputer program development tools

by Robert Harp—Using an integrated system concept, program
development can be carried out on target systems that respond in real
time with existing system characteristics

Control & automation: Approaches to computerized vision

by William Holderby—Large expenditures of both time and money have
failed to produce one all-encompassing technique to perform pattern
identification. However, existing techniques offer capabilities that can be
applied to today’s requirements.

Peripherals: Array processor design concepts

by Peter Alexander—Modularized array processor approach requires
reexamination of system level design requirements: architecture,
programmability, and interfacing

System elements: Arbiter handles shared resources for multiprocessor
by Nicholas E. Scordalakes—A priority rotation scheme used by a system
arbiter allows multiple synchronous processors to share bus and resources

Integrated circuits: Interfacing CMOS devices with other logic families
by Jonathan D. Luckey—Incompatibility of CMOS devices with other
logic families can be overcome by considering input specifications

Interface: A building block 1/0 processor subsystem

by Steven A. Sharp—High speed networks can be handled, without tying
up the CPU, through an intelligent 1/0 processing subsystem formed of
Z-BUS family components

Memory systems: Error correction the hard way
by Bob Nelson—A double complement correct cycle in an ECC system
forms a sophisticated double-bit error correction and management system
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System components

195 Data communications: Statistical
multiplexers support 144-port
networks

198 Development systems: Integration
station emulates microprocessors in
real time

200 Software: UNIX timesharing OS aids
multi-user program development

208 Integrated circuits: LSI circuits replace
SSI and MSI TTL components

210 Data conversion: DAC incorporates Gartel, entitled “‘Database
logic function for process control architecture,”’ was generated using

210 Computers: Minicomputer features - ? igital Effects vp-3 and D-48
100-ns arithmetic instruction color printer
execution

212 Memory systems: 5.25" Winchester
drives provide 16M bytes of storage

216 Interconnection & packaging:
Insulation displacement connectors
available in several configurations

218 Power sources & protection:
Rechargeable batteries provide 1.2 to
12 V of power

221 Peripherals: Workstation integrates
MULTIBUS compatible components

223 Interface: 64-bit digital 1/0 card
interfaces to LSI-11 microcomputer

224 Control & automation:
Programmable controller replaces
small relay systems

224 Microprocessors/microcomputers
226 Test & measurement

227 System elements

228 EMI protection
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7 reasons why the K100-D
is now the world’s best-selling logic analyzer.

How the general-purpose K100-D beat out H-P to become #1.

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers io compare the K100-D with
H-P’s popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here’s why:

1. It’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
features a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes available on all the
popular microprocessor systems
currently in use.

The T-12 “top hat" for the

analyzer remote diagnostic
capability. Other options
include the GPIB Analyzer

2. It’'s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

3. It’s fast.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4 ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

5. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic

and RS232 Serial Data
Analyzer.

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It’s well supported.

You get full applications support
from the experts in logic analysis.

For a free copy of our *‘Logic
Analyzer Comparison Guide,’
request card for microprocessor
system application notes, and
T12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Clara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.

Circle 5 for Comparison Guide
Circle 6 for App. Note request form
Circle 7 for T-12 communicator data

== GOULD

Electronics & Electrical Products




Write for this important booklet.
It could be your most cost-effective idea today.
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' Du Pont Company
Marketing Communications Department
RISTON®™ Products Division, Room N-2526 F
Wilmington, DE 19898

Please send me a copy of “Designing High Density Printed Circuit

- This 16-page Du Pont publication explores
in depth many of today's high-density printed
circuit board design challenges, including:

® Reducing circuit size ® Placing more circuits in the Boards Cost Effectively.”
A : : Pamercee o P00 A Sttt el
application e Developing more effective conductor
routing and more economical production techniques Company == - — - Phone___._____
What's more, you get plenty of solutions . . . from the man- Address _—
ufacturers of RISTON® Photopolymer Dry Film Resist and City X : - i State. - 7ip -

VACREL™ Dry Film Solder Mask. New components . . . new
materials . . . cost effective results—they're all here. For
your copy, fill out and mail the coupon.
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board area ® Standardizing the board for modular '
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VISIT THE DU PONT BOOTH

AT NEPCON WEST, ANAHEIM, CA, H
SRR e i An electronics company.
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EDITORIAL

WATCHING THE JAPAN WATCHERS

he media these days seem to be

deeply concerned about losing the
“next war’’ to our allies—the
Japanese. The hue and cry is, Adopt
Japanese management methods, train
American employees to be more like

their Japanese counterparts.

A paranoia is sweeping upper level management and
the business, or ‘‘B,”” schools: Copy Japanese
corporate and organizational techniques; impose them
on U.S. industry. The pervasive attitude is a product
of hysteria. After all, the great American automobile
industry is about to become a dinosaur; we lost our
manufacturing edge in radios, television sets, vacuum
tubes, and cameras; the awesome Silicon Valley
fortress has a breach in its outer wall. If you believe
the bulk of what you read, the solution is simple:
Adopt the Japanese way. It works for them; ergo, it
should work for us.

But is it really that simple, or have I missed
something? Or, have the originators of all those ideas
missed something? Anyone who has ever attempted to
negotiate an OEM contract with a Japanese executive
discovers very quickly that something is radically
different about the Japanese personality. The
Japanese, the Germans, the French, and the English,
as well as we Americans, are all products of our
respective cultures. We possess attitudes, morals, and
personalities that have been molded—in some cases,
over millennia, not mere centuries.

Before the B schools start cranking out a new wave
of samurai managers to deal with our industry, they
should take a hard look at something in the
electronics industry that is unique to the United
States. Our industry was built mainly by forcing the
frontiers of technology and the limits of people. The
bulk of electronic innovations has come from us, and
even if it was only our economy that allowed that to
happen, it happened uniquely nonetheless. The spirit
of entrepreneurship in the United States is duplicated
nowhere else in the world. Where else can two people
in a garage float a start-up investment with an idea
and go on to become a Digital or an Apple? Where

else do a handful of people work day and night, seven
days a week, against the impossible odds of
undercapitalization, established competition, and a
skeptical market, and come out winners?

The question is not what Japanese managers do to
achieve their results, but rather what happens to a
U.S. company when it leaves its embryonic stage and
becomes an established corporate entity. Where did
the mind-set of the founders and the first wave of
employees go when the professional managers came
in? Why did the need to produce large volumes at low
cost cause a ‘‘sweatshop’’ mentality to prevail? Where
did the close personal ties that existed in the
originating team of a business go when that team
became a department? Why do employees eventually
develop ‘9 to 5’ and job hopping mentalities even
though they are working on concepts that offer the
same mental stimulus that drove the founders of a
business to success?

Perhaps the answers to all of these questions lie a
lot closer to the B schools than they would care to
admit. Perhaps it’s related to the case study method
that attempts to treat businesses as mathematical
formulas, without any terms in the equation for
people as individuals. Or, perhaps it’s related to time
and motion studies, in which people’s inputs are
reduced to elementary equations with no terms for
John’s depression or Mary’s temporary trauma. If
anything is to be learned from our Japanese brothers,
I hope it’s the attitude that human beings need human
contact, nurturing, and stroking; that ‘‘saving face’’ is
a lot more than a cultural quirk—it’s a concept of
human relations that transcends and eliminates
corporate politics; that bottom line management is all
well and good, but when one of the expenses is
people—as opposed to people’s salaries—the bottom
line is bound to suffer.

Al B v

Saul B. Dinman
Editor in Chief

Best Technical Article of the Month—July

““‘Low Cost Alternative to Hamming Codes Corrects
Memory Errors’’

Lee Edwards, NCR Corporation

This article will now compete with other monthly winning
articles for the 1981 Windjammer cruise award.
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TEK DAS 9100

DIGITAL
ANALYSIS SYSTEM

Tektronix introduces 132
state of the art logic analyzers, in one.

A new concept in logic analysis.

Now you can have a single logic
analysis system that is both configurable
and upgradable. All with unprecedented
performance and flexibility.

It's the DAS 9100. A single mainframe
that houses up to six card modules. With
acquisition speeds up to 660 MHz, timing
resolution down to an unprecedented 1.5
ns, data widths up to 104 channels and
synchronous or asynchronous operations.

And for the first time, you can com-
bine pattern generation with data aquisi-
tion. Pattern generation provides stimulus
data widths up to 80 channels and speeds
up to 25 MHz.

Need I/O capability? There's an op-
tion that adds RS-232, GPIB and hard copy
interface. And another for a built-in mag-
netic tape drive system.

Select your own width and speed
combination, for data acquisition.

DAS 9100 gives you four different
data acquisition modules to use as building
blocks. Each has its own data width and
maximum speed: 32 channels at 25 MHz;
8 channels at 100 MHz with glitch memory;
4 channels at 330 MHz or two channels at
660 MHz. Modules can be combined to
give you the performance you need.

Need high speed performance? One
module can track your system clock (syn-
chronously) at speeds up to 330 MHz or
provide asynchronous sampling to 660
MHz. The eight channel module provides
both synchronous and asynchronous
sampling at 100 MHz. And the 32 channel
module can be used to arm the trigger on
those with higher acquisition rates.

To obtain the data width and speed
your application calls for, simply select the
appropriate combination of modules and
add on later as your needs change.

To back it all up, there's powerful
triggering, programmable reference mem-
ory and multiple clocks. Plus glitch trigger-
ing, with a separate glitch memory for
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unambiguous glitch detection and our
unique, new “arms mode” allows timing
correlation between synchronous and
asynchronous data.

DAS 9100 integrates the power

of pattern generation with

data acquisition.

At last, you can have a tool that cov-
ers your digital system debugging needs.
By combining pattern generation and data
acquisition modules, you can stimulate
your prototype while simultaneously
analyzing its operation. Allowing you to
enter a whole new dimension of design
analysis and verification.

Pattern generation capability is built
around a 16 channel, 25 MHz module.
Through additional expansion modules,
you can raise the total to 80 channels while
maintaining full system speed. The pattern
generator allows interaction with the proto-
type through data strobe outputs and ex-
ternal control inputs, including an interrupt
line. The generated pattern can even be
changed based on the data acquired by
the logic analyzer.

The DAS 9100 lets you start debug-

ging hardware even before your software is
available. Pattern generation makes it all
possible.

With plenty of room for mainframe
options to fit your application.

A powerful I/O option adds RS-232,
GPIB and hard copy interace for full remote
programmability. A built-in magnetic tape
drive using DC-100 cartridges is also
available, so you can save whole or partial
instrument setups for recall. Pattern gener-
ation routines and reference memory data
also can be stored.

DAS 9100 easy-to-use keyboard
and menus tie it all together.

Operation of your DAS 9100 is simple
and straightforward. Selectable menus
help you set up trigger conditions, select
data formats, and define voltage
thresholds. You can even define your own
mnemonics to fit the data under test.

How does it all go together?

In whatever combination your appli-
cation calls for, or choose one of these
pre-configured packages from Tektronix:

The DAS 9101. 16-channels of data
aquisition at 100 MHz.

The DAS 9102. 32-channels of data
aqusistion at 25 MHz plus 16-channels of
pattern generation.

The DAS 9103. 32-channels of data
aquisition at 25 MHz plus 8 more channels
at 100 MHz. And 16-channels of pattern
generation

The DAS 9104. 80-channels of data
aquisition, with 64-channels at 25 MHz and
16-channels at 100 MHz. Plus a 16-channel
pattern generator with a built-in DC-100
magnetic tape drive.

Backed by Tektronix support.

You get a world-wide service organi-
zation, extensive documentation and ap-
plications assistance.

Contact your Tek Sales Engineer for
more information. Or call us toll-free.
1-800-547-6711, in the U.S. In Oregon,
1-800-452-6773.

For further information, contact:

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

800 547-6711, Oregon only 800 452-6773, Telex: 910-467-8708
Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc
European Marketing Centre, Postbox 827, 1180 AV Amstelveen,
The Netherlands, Telex: 18312

Canada, Tektronix Canada Inc., PO. Box 6500, Barrie, Ontario
L4M 4V3, Phone: 705 737-2700
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read cards...
economically!

The new HEI Model 121-4 card

reader handles marked and o
punched cards interchangably, A e
including many colors of pen or 4 7
pencil. Absolutely no operator ARARA
adjustment required. Includes a

number of switch-selectable features for

application tailoring without extra cost.

® Reads strobe marks right or left, or self-clocking on both
80 column punch and mark-sense cards.

e RS-232 ASCII output (with Hollerith to ASCII conversion
if necessary), or parallel TTL output.

® Six in-per-sec. card feedthru, or auto return to the front
after read.

A built-in self test feature checks all 13 channels with a
diagnostic card. The Model 121-4 operates on 50/60 CPS.
Specify voltage as either 110 or 230 VAC.

The Model 121-4 is the most flexible and capable hand-fed
card reader on the market at any price, and the price is right.
You'll find it to be ideal for a variety of inventory control and
data collection tasks. Call or write for more information on
the latest optoelectronic solution from HEI.

The Optoelectronic Specialists

H HElInc.
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ers set the pace.

2come an ntegral part of the Gould
ind electrical family and changed our
Gould Inc., S.E.L. Computer Systems
on. Everything’s in place and it fits perfectly.
fhile you won't be seeing the name SYSTEMS,
jedication to high-performance, real-time
ation hasn’t changed. You'll see our
ace, but not any difference in operating
phy. In fact, as one of the key elements in
uilding block strategy for high-tech-
electronics markets, our growth and
act will be even greater. Being Gould
increase our capabilities and
leadership position in the 32-bit
marketplace.
efforts, coupled with the
rtise and resources available,

allow us to serve you even better than before.
By advancing present products. Accepting new
challenges. Reaching new markets. You can
look for realistic, sustained growth. Growth that
reaffirms our commitments to you.

Check out our new identity. All the pieces are
now in place. And, Gould S.E.L. is the right place
to go for all your computational needs.

Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,

Fort Lauderdale, Florida 33313. 1-305-587-2900.

== GOULD

Electronics & Electrical Products
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CALENDAR

CONFERENCES

JAN 3-8—Annual Meeting of AAAS,
Washington, DC. INFORMATION:
American Assoc for the Advancement
of Science (AAAS), 1515 Massachusetts
Ave NW, Washington, DC 20005

JAN 11-13—Western Conf and Expo,
Anaheim, Calif. INFORMATION: Col
Richard G. Deem, Armed Forces
Communications and Electronics
Assoc (AFCEA), Skyline One, Suite 300,
5205 Leesburg Pike, Falls Church, VA
22041

JAN 12-14—Communications Networks
Conf and Expo, Georgia World
Congress Ctr, Atlanta, Ga.
INFORMATION: Bill Leitch, CW Conf
Mgmt Group, 375 Cochituate Rd, PO
Box 880, Framingham, MA 01701. Tel:
617/879-0700; 800/225-4698 (outside
Mass)

JAN 14 AND FEB 10—Invitational
Computer Confs, South Coast Plaza
Hotel, Orange County, Calif; and Pier
66 Hotel, Ft Lauderdale, Fla.
INFORMATION: B. J. Johnson &
Assocs, Inc, 2503 Eastbluff Dr, Suite
203, Newport Beach, CA 92660. Tel:
714/644-6037

JAN 18-21—ATE Seminar/Exhibit,
Pasadena Ctr, Pasadena, Calif.
INFORMATION: Elaine Bull, Promotion
Coordinator, ATE Seminar/Exhibit, 1050
Commonwealth Ave, Boston, MA 02215.
Tel: 617/232-5470

JAN 19-21 —SOUTHCON, Orange
County Conv Ctr, Orlando, Fla.
INFORMATION: Dale Litherland,
Electronic Conventions, Inc, 999 N
Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

JAN 20-22—Texas Computer Show,
Dallas Conv Ctr, Dallas, Tex.
INFORMATION: Catherine Manor,
Texas Computer Show, PO Box 214035,
Dallas, TX 75221. Tel: 214/761-9108

FEB 10-12—Internat’l Solid State
Circuits Conf, Hilton Hotel, San
Francisco, Calif. INFORMATION: L.
Winner, 301 Almeria Ave, Coral Gables,
FL 33134. Tel: 305/446-8193

FEB 21-23—Non-impact Printing
Technologies Data Base Access
Meeting, Sheraton Fisherman’s Wharf,
San Francisco, Calif. INFORMATION:
Linda M. Tempero, Advanced
Technology Resources Corp, 6256
Pleasant Valley Rd, El Dorado, CA
95623. Tel: 916/626-4104

FEB 22-25—COMPCON Spring, Jack
Tar Hotel, San Francisco, Calif.
INFORMATION: Harry Hayman, PO Box
639, Silver Spring, MD 20901. Tel:
301/589-3386

MAR 22-25—Interface ’82 Nat’l Conf
and Expo for Data Communications/
DDP/Networking, Dallas Conv Ctr,
Dallas, Tex. INFORMATION: The
Interface Group, PO Box 927, 160
Speen St, Framingham, MA 01701. Tel:
617/879-4502; 800/225-4620 (outside
Mass)

MAR 30-APR 1—INFOCOM °’82, Joint
Conf of the IEEE Computer and
Communications Society, Las Vegas,
Nev. INFORMATION: Harry Hayman,
PO Box 639, Silver Spring, MD 20901.
Tel: 301/589-3386

APR 21-28—Hanover Fair, Hanover,
West Germany. INFORMATION:
Hanover Fairs Information Ctr, PO Box
338, Whitehouse, NJ 08888. Tel:
201/534-9044; 800/526-5978 (outside NJ)

SEMINARS

Datapro Seminars, various U.S. cities
and dates. INFORMATION: Joseph F.
Menendez, Mgr, Seminar and Conf
Operation, Datapro Research Corp,
1805 Underwood Blvd, Delran, NJ
08075. Tel: 609/764-0100

Digital Seminars, various U.S. cities and
dates. INFORMATION: Educational
Services, Digital Equipment Corp, U.S.
Marketing Group BU/E5S5, 12 Crosby Dr,
Bedford, MA 01730. Tel: 617/276-4111

Data Communications for
Minicomputer Users, various U.S. cities
and dates. INFORMATION: Seminar
Administrator, Micom Systems, Inc,
20151 Nordhoff St, Chatsworth, CA
91311. Tel: 213/998-8844

JAN 21-22—Local Network Equipment
Seminar, The Adams Hilton, Phoenix,
Ariz. INFORMATION: Architecture
Technology Corp, PO Box 24344, MN
55424. Tel: 612/935-2035

MAR 9-11—Internat’l Zurich Seminar on
Digital Communications, Swiss Federal
Institute of Technology, Zurich,
Switzerland. INFORMATION:
Secretariat 82 1ZS, Miss M. Frey, EAE,
Siemens-Albis AG, CH-8047 Zurich,
Switzerland. Tel: +41-1-247 51 20

SHORT COURSES

Courses for Developers and Users of
Computer Systems, various U.S. cities
and dates. INFORMATION: American
Management Assocs, Information
Systems & Technology Div, 135 W 50th
St, New York, NY 10020. Tel:
212/586-8100

Hellman Assocs Tutorial Courses,
various U.S. cities and dates.
INFORMATION: Hellman Assocs, 299
S California Ave, Palo Alto, CA 94306.
Tel: 415/328-4091

IEEE Continuing Education Courses,
various U.S. cities and dates.
INFORMATION: Continuing Education
Dept, IEEE Service Ctr, 445 Hoes Ln,
Piscataway, NJ 08854. Tel: 201/981-0060

JAN 11-13—Design of Fault Tolerant
(Highly Reliable) Microprocessor Based
Systems, The Frederic Ctr, Madison,
Wisc. INFORMATION: Avi Vaidya, U of
Wisconsin-Extension, Rm 741, 432

N Lake St, Madison, WI 53706. Tel:
608/262-8592

JAN 11-15—Applied Interactive
Computer Graphics, U of Tennessee
Space Institute, Tullahoma, Tenn.
INFORMATION: Jules Bernard, U of
Tennessee Space Institute, Tullahoma,
TN 37388. Tel: 615/455-0631

JAN 19-22—Peripheral Array
Processors for Signal Processing &
Simulation, Sheraton National Hotel,
Washington, DC. INFORMATION:
Continuing Education Institute, 10889
Wilshire Blvd, Suite 1030, Los Angeles,
CA 90024. Tel: 213/824-9545

JAN 26-29, MAR 9-12, and APR 20-23—
VIO-Voice Input/Output for Computers,
Washington, DC; Los Angeles, Calif;
and Boston, Mass. INFORMATION:
Ruth Dordick, Integrated Computer
Systems, 3304 Pico Bivd, PO Box 5339,
Santa Monica, CA 90405. Tel: 213/
450-2060

FEB 16-19—Intelligent Robots: The
Integration of Microcomputer and
Robotic Technology, George
Washington U, Washington, DC.
INFORMATION: Director, Cont
Engineering Ed, George Washington U,
Washington, DC 20052. Tel:
202/676-6106; 800/424-9773 (outside DC)

FEB 17-19—Practical CAD/CAM
Considerations (Concept Through
Operation), U of Calif, Los Angeles,
Calif. INFORMATION: Sylvan H.
Chasen, Univ Extension, Cont Ed in
Engineering and Mathematics, 6266
Boelter Hall, UCLA, Los Angeles, CA
90024. Tel: 213/825-1047

FEB 25-27 and MAR 1-3—Digital
Electronics for Instrumentation; and
Microcomputer Interfacing Design and
Programming, Virginia Polytechnic Inst
and State U, Blacksburg, Va.
INFORMATION: Dr Linda Leffel, CEC,
Virginia Polytechnic Inst and State U,
Blacksburg, VA 24061. Tel: 703/961-4848

Announcements intended for pub-
lication in this department of Com-
puter Design must be received at
least three months prior to the date
of the event. To ensure proper
timely coverage of major events,
material should be received six
months in advance.




A FULL SPECTRUM OF CHOICES IN
DEC-COMPATIBLE DISK STORAGE:

And now a new 32.2-Mb Winchester/Floppy System

DATA SYSTEMS DESIGN



DEC designs great CPUs.
Data Systems Design gives
you disk storage to match.

For CPU quality, you can't beat DEC's
LSI-11 and PDP®-11. But their disk storage
doesn't always measure up. At Data
Systems Design, data storage is our only
concern. That's why our DEC®-compatible
disk systems are more reliable, less
expensive, more compact and easier to
maintain than the disk systems you get
from DEC.

And you get more choices of systems,
too, so you can pick the exact features
your product application requires.

A b SRR TR
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DSD 880 gives you more
megabytes per buck for your
PDP-11 and LSI-11.

With the addition of a new DSD 880
version, you now have three choices in
winchester disk storage: 31.2, 20.8 or 7.8
megabytes. Each with a choice of 0.5
single- or 1-megabyte double-sided floppy
backup. More capacity for less cost-per-
megabyte than any comparable DEC
alternative.

To match the capacity of the DSD 880's
31.2-megabyte winchester disk, for
example, you'd need three DEC RLO2

More disk sto
than you get from DEC.

disk cartridge drives plus bootstrap
card, and you'd pay about twice
the cost of one DSD
880. Plus, you'd
give up the high
reliability of the
DSD 880's winchester
technology—a state-of-
the-art choice
DEC doesn't

i

even offer

/ LSI-11 and
Wi WG o ET

&’ users. And

youd have
W three ungainly boxes over 30
inches high—as compared
with the DSD 880's

compact 5%-inch panel

height, which saves you
rack space and cabinetry
costs and allows use in space-
critical applications.

Whether you choose the 32.2, 21.8 or 8.8
megabyte winchester/floppy system, your
disk system is more cost-effective than any
comparable DEC disk drive or combination.

The hardware bootstrap is built right into
the interface so you don't have to pay extra
for a separate board.

The DSD 880 interfaces require 70%
less backplane space than equivalent DEC
configurations.

And the HyperDiagnostic™ panel simplifies
troubleshooting for cost-effective remote
diagnosis.

Fully compatible three ways.

The DSD 880 is hardware-compatible. It
integrates with any DEC LSI-11 or PDP-11
computer-based system. Combine the DSD
880 with aVT103 containing an LSI-11/23
and you've got a complete, powerful table-
top microcomputer with up to 32.2 mega-
bytes of storage.

Software compatibility is no problem
either. You can use your RT-11 or RSX-11
operating systems with RLO1 or RLO2 (win-
chester) and RX02 (floppy) handlers. With
no modifications at all. And the DSD 880
runs all applicable DEC diagnostics and
utilities.

It's media-compatible, too. DSD floppies
can use either DEC double-density or IBM
single-density formats.

With its higher capacities, smaller size,
lower cost and more, the DSD 880 gives
your DEC computer-based system the disk
storage it deserves.

rage choices

A choice of 4 floppy systems.
Pick the features you need. Data Systems
Design gives you more choices in DEC-
compatible floppy disk systems, too.
Each of the four
floppy systems is
packaged in
a low-profile
5%-inch
chassis. All
offer built-in
hardware
bootstrap
and com-
plete DEC
RX02 com-
patibility, plus a choice
of domestic or international configu-
rations, and complete documentation for
easy system integration.

e
DSD 480 provides double-sided
floppy storage for your LSI-11
or PDP-11.

For twice the capacity of DEC's RX02,
choose the DSD 480. An optional
EXCHNG ™ software program lets the DSD
480 transfer files between IBM- and DEC-
generated diskettes.

DSD 470 gives you low-cost
double-sided floppy storage
for your LSI-11.

The DSD 470 is software compatible and
can be configured for single- or double-
sided diskettes. And its single-board
controller/interface * has far fewer parts
than separate boards for better space
utilization and improved reliability.

Choose DSD 440 for single-sided
floppy storage with your LSI-11
or PDP-11.

The DSD 440 is RX01 and RX02
software-compatible. It can transfer data
20% faster than DEC’s RX02, and features
built-in self-diagnostics for easy servicing.

Choose DSD 430 for lowest

entry cost with your LSI-11.

With 2 single-sided

floppy drives, the
Mo

DSD 430 gives

you full RX02

compatibility
and complete
LSI-11/23 four-level
interrupt support.



DAY 2
11:10 am
System is
back
on-line

Rapid
Module
Exchange
maximizes
system
uptime.

A revolutionary concept
in uptime: Remote diagnosis
ends costly service calls.

The true measure of a systemis its
ability to perform. Day after day, reading
and writing data on demand. Data
Systems Design units outlast any other
disk system on the market. But even the
most rugged system has an occasional
problem. And that's when Data Systems
Design really shines.

You know the usual service scenario.
There's a problem, so you call the service
rep. And wait for a return call. Then you
wait for someone to show up. And every
minute is costing money, in addition to the
high cost of the service contract itself.

Data Systems Design ends all that with
the service system that will soon be the
industry standard: remote diagnosis.

HyperDiagnostics,” standard on the
DSD 440, 480 and 880, allow the user to
test, exercise and debug without a CPU
or a service call. Easy-to-use controls
activate microprogrammed routines, and
LED indicators designate fault status. On
the 430 and 470, ODT-driven self-

diagnostics and software diagnostics assist

in troubleshooting.
A call to our service hotline gets instant
back-up and confirmation of the
diagnosis Our service records show that
over 20% of the problems are fixed over
the phone, with no service needed.

9:45 am
Faulty module
isolated by
HyperDiagnostics

DAY 1

When a faulty module is isolated, Rapid
Module Exchange ™ gets the user back
on-line faster than a service call. Thanks
to our system’s modular design, the user
simply swaps modules after consultation
with a hotline advisor. We usually ship out
a new module the same day a failure is
diagnosed in a specially-designed
reusable carton for easy return of the
original module.

For less than half the cost of a DEC
service contract, our HyperService ™
option extends warranty protection for one
year beyond the standard 90 days and
covers factory repairs and Rapid Module
Exchange Service.

At Data Systems Design, we have care-
fully considered every step in the process
to make service as easy and cost-effective
as possible.

Get the disk storage you deserve
for your DEC-based system.

For full technical details, write Data
Systems Design, Inc., 2241 Lundy Avenue,
San Jose, CA 95131, or call the sales office
nearest you.

Easy-access voltage test points

DSD 880 HyperDiagnostic “Panel

Rotary 8-position mode selection switches

7-segment LED displays

LED fault indicators

Write protect switches

System status display
bars (display system
status through front
bezel)

Execute button
+ 5 volts “OK" LED

United States: \Western Region (408)
727-3163; Eastern Region (617) 769-7620.

International: Australia: Melbourne
03/543-2077, Sydney 02/848-8533;
Canada 416/625-1907; Denmark 01/

83 34 00; Finland 90/88 50 11; France
03/956 81 42; Israel 03/298783; Italy
02/4047648; Japan 06/323-1707;
Netherlands 020/45 87 55; New Zealand
4/693-008; Norway 02/78 94 60; Sweden
08/38 03 70; Switzerland 01/730 48 48;
United KIngdom 01/207-1717; West
Germany and Austria 089/1204-0.

*This controller/interface is also available separately
as the DSD 4140.

tAlthough these services are available within the
U.S.A. only, comparable service is available through our
international distributors.

"HyperDiagnostics, HyperService, Rapid Module
Exchange and EXCHNG are trademarks of Data Systems
Design. ®DEC and PDP are registered trademarks of
Digital Equipment Corporation.

Circle 101 for DSD 880 information.
Circle 102 for DSD 480 information.
Circle 103 for DSD 470 information.
Circle 104 for DSD 440 information.
Circle 105 for DSD 430 information.




Some plain
high performance

FACT: We've delivered

more 45 Mbyte
8” Winchesters than all the
competitors put together.

A 50,000 square foot plant
with the finest clean
rooms money can buy is
totally dedicated to
producing high capacity,
high performance drives.
Plant capacity exceeds
2000 drives monthly.
Availability questions
about high capacity,

high performance

8” Winchesters are a thing
of the past. The only
question left is - how many
would you like —

and when.

COMPETITORS

FACT: critical

components start out only
in the clean room.

Recording heads, platters and voice coil positioner
start out in the clean room and are never exposed to
contaminated air. They’re completely sealed in the
lower half of the drive with pure air circulated
through a 0.3 micron life-time filter. All active
components are kept out of this sealed area,
resulting in a clean area MTBF of 25,000 hours.
Some manufacturers include active components in
the sealed area, creating nightmares for field service.

20

FACT: Micropolis

drives are engineered for
reliability, stability and
performance.

We pay close attention to the clean area, but there’s
more. Designed in are features which make ours
the most reliable, stable high performance

8” Winchester on the market.

* Quartz locked direct drive motor - A unique
Quartz crystal speed control circuit holds rotational
accuracy to better than 0.5%, which allows 5%
more data on the drive. The high efficiency
brushless dc motor eliminates two main
shortcomings of line voltage induction motor/belt
drives - excessive power and heat, and double
inventorying for 50/60 Hz requirements.

* Fail-safe braking mechanism - Micropolis doesn’t
agree with those who feel it’s good engineering to let
the head slow the disk by friction. Instead, we
extend the life of our disks by including a spring
loaded brake that stops the

motor in seconds.

o

e Self-adjusting boards - Our
intelligent drive even has an
adaptive positioner servo which
recalibrates the board every

time the drive is powered up

or a restore operation is per-
formed. This feature allows

quick board replacement

in the field with no :
adjustments at all.



facts about
-inch Winchesters

* Truly balanced positioner - A balanced rotary
voice coil mechanism combines with a closed loop
servo to continuously monitor head position,
removing the danger of off-track writing inherent in
stepping motor systems. Also, drives using non-
rotary voice coils or stepper positioners are
vulnerable to even very low levels of shock and
vibration.

¢ Latches and locks hold head in place - Heads
always land in the non-data area and are latched in
a safe position even when the drive is moved from
desk to desk. A special lock protects against higher
shocks during shipping and is unlocked manually
for installation.

FACT: Micropolis’

optional Intelligent
Controller can save you
time and money.

Why spend valuable development time and money
designing a controller from scratch when we've
already done it for you. Our Intelligent Controller
board fits inside the drive, gives you 922 Kbyte data
transfer rate, sophisticated EPM data separation, up
to 1 Kbyte of buffering and 5 bits of error
correction.

Even with all of this, the controller costs less than
$400 in OEM quantities. As a further economy, each
master drive with Intelligent Controller can handle
up to three additional slave drives. Drive interfaces
are also available for SMD, ANSI and SA 1000.

FACT: wmilitarized

computers use our drive.

Thanks to our inherent reliability, customers such as
Rolm Computer and Miltope Corporation buy
Micropolis drives for their militarized computer
systems. Solid, rugged construction means long life
and low maintenance costs in your less hostile
environment.

FACT: on the horizon,

90 and 180 Mbyte
8” Winchesters.

We're at 45Mbytes and climbing. We plan to intro-
duce three more 8” models by the end of 1982 with
storage capacities of 60Mhyte, 90Mybte and
180Mbyte. The new models will help maintain our
leadership position in the high capacity, high
performance over-30Mbyte market.

If a solidly engineered high performance 8” Win-
chester plays a role in your design plans, phone or
write for more “plain facts”.

MICROPQILIS

21329 Nordhoff Street
Chatsworth, CA 91311
(213) 709-3300 * Telex 651486

Growth positions available for talented people.
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COLLECTION:

SIZE AND PRICE.

TREND-SETTING EPROMS.

EASY TO PROGRAM.

Intersil is the CMOS EPROM trend-
setter. First in 4K, and now in 8K too.
Adding to our lead in the fashionable
technology for the '80s.

Whether you're in program
development or volume production,
try on our 8K IM6657/58 (2048x4 and
1024 x 8, respectively) for size. They're
compatible with the CMOS ROMs
you're now using, including our IM6316
6K ROM, and with our IM6653/54 4K
CMOS EPROMs.

LOW ACTIVE OPERATING POWER.

When it comes to low current
requirements, our EPROMs are a cut
above the rest. Only I00uA standby,
and active current that decreases with
lower operating frequencies. So battery
life can increase 100-fold in your low-
power applications.

FASHIONABLY FAST.

Our EPROMs meet and surpass
NMOS EPROM speeds, while adding
the CMOS advantages of low power,
increased reliability, and lower system
cost. At 5V, access time is a [MHz-
compatible 450ns. And if you need
speed at higher system voltages, our
IOV “A" version gives you a 300ns
access.

WE'VE GOT YOUR STYLE.

All our CMOS EPROMs can be
programmed by any standard EPROM
programmer with the proper personality
module. Or, you can get a dedicated
6920 CMOS EPROM programmer from
us. After all, we're the leader in CMOS
EPROMsE.

AVAILABLE NOW. OFF THE RACK.

The new 8K CMOS EPROM dramatically
expands Intersil's EPROM production.
Both 4K and 8K CMOS EPROMs are in
stock. Call or write for our EPROM
data sheets and a delivery quotation.
Whatever your CMOS ROM or EPROM
needs, chances are we've got your size.

INTERSIL FRANCHISED
DISTRIBUTORS:

Choose our industrial line, with a tem-
perature range of —40°C to +85°C.
Or we can tailor your order to military
specifications. With 883B processing
and full temperature range of —55°C
to +125°C.

Advent (IN, IA) ® Alliance ® Anthem ®
Arrow e Bell Industries ® Cadence

* Cardinal ® CESCO » Component
Specialties ® Components Plus ¢
Diplomat (FL, MD, NJ, UT) e Harvey
(upstate NY) e Kierulff ¢ LCOMP

Newark ¢ Parrott « RA.E. Ind. Elect.
Ltd. ¢ RESCO/Raleigh ® Schweber ®
Summit ® Western Microtechnology
* Wyle ® Zentronics

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618
* COLORADO: Aurora (303) 750-7004
* FLORIDA: Hollywood (305) 920-2442
* |LLINOIS: Hinsdale (312) 986-5303

* MASSACHUSETTS: Lexington

(617) 861-6220 « MINNESOTA:
Minneapolis (612) 925-1844

* NEW JERSEY: Englewood Cliffs

(201) 567-5585 » TEXAS: Dallas

(214) 369-6916 « CANADA:

Brampton, Ontario (416) 457-1014

INTERS L

DIGITAL PRODUCTS —MEMORY
10710 N.Tantau Avenue

Cupertino, CA 95014

Tel: (408) 996-5000

TWX: 910-338-017|

Dear Intersil

Dress me in style. Rush me data sheets on
IM 6653/54 4K EPROMs

your

— IM6657/58 8K EPROMs

My annual EPROM usage is
approx. —__units
My EPROM application is

Name

Company

Address

City/State/Zip

Phone

OPlease send me a
free Shakespeare poster
l from your “Famous
Quotations” ad series
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Modular remote
data acquisition and control system
has twisted pair wiring

T0 HOST

REMDACS |1
RECEIVER/
TRANSMITTER
CARD

1000"
TWISTED
PAIR

REMDACS 11
MOTHERBOARD WITH
REMOTE CARDS

o

Fig 1 REMDACS 11 configuration.
Remote analog cards include position
potentiometers, transducers,
thermocouples, and semiconductor
temperature probes. Digital cards
include pressure switches, switch
closures, circuit breakers, solenoids,
and contactors. Twisted pair reduces
installation costs

" odular remote data acquisition and
control system with twisted pair
wiring, REMDACS 1™ uses prepro-
grammed microcomputer controlled
cards located near a signal source or
control point. Remote analog, digital,
and digital-peripheral cards are linked to
a control receiver/transmitter card
through a single twisted pair of wires.
The receiver/transmitter provides serial
digital current loop communications
with the remote cards. Four cards
provide the host computer interface:
RS-232-C, STD-BUS, Multibus, and a
general purpose data bus card. A simple
system diagram is shown in Fig 1.

The remote card family offers options
for specific analog sensing or digital
functions. Analog cards measure volt-
age, current, temperature, or 4- to
20-mA current loop signals. Accommo-
dating most common sensors, the
remotes handle transducers, potentio-
meters, resistance-temperature devices,
semiconductor temperature sensors,
strain gauges, bridges, thermocouples,
and transmitters. Onboard circuits per-
form scaling, signal conditioning, multi-
plexing of up to 16 channels, and 12-bit
A-D conversion.

24

Digital remote cards supply up to 36
1/0 signals per station. One remote card
interfaces directly with low level TTL
signals or with compatible peripheral
cards for monitoring contact closures,
sensing power levels, setting alarm
limits, or controlling ac power and
heavier loads.

A series of compatible motherboards
configured specifically for installation of
analog and digital cards supports the
remote cards. Each remote card is com-
patible with the REMDACS 11 mother-
board termination system (RMBTS). The
motherboards are two modular inter-
connect systems; the analog mother-
board is available in one through four
slots, and the digital motherboard is
available in two through five slots. Both
motherboards are compatible, allowing
expansion to 256 remote stations per
twisted pair or receiver/transmitter.
Edge connectors and card guides are
provided for seating the cards, while
3-terminal Weidmuller barrier connec-
tors are provided for direct interface
with external signals. Ribbon connectors
are available for interface between
cards. In addition, electrical and
mechanical connectors allow intercon-
nects between multiple analog or digital
motherboards. All connectors are UL
and CSA approved.

REMDACS II is transparent to the cen-
tral processor, which sees the system as a
data source or control device. The
receiver/transmitter card handles all
communications with up to 256 remote

stations and supplies data to the host
computer via a parallel bus or through
an RS-232-C interface.

Upon command from the host, the
receiver/transmitter formats the mes-
sage, inserts communication bits, and
polls the remote stations. Moreover, the
receiver/transmitter decodes the
remote’s response, removes communica-
tion bits, and prepares the data for the
host. Both remote cards and the
receiver/transmitter cards automatically
error-check messages transmitted be-
tween them. Receiver/transmitter sta-
tion is shown in Fig 2.

Several digital peripheral cards are
available, and more will be available
soon. The present cards are 8-channel
electromechanical relays and 8-channel
solid state relays with LED status indica-
tion, 4-channel electromechanical relays
and 4-channel solid state relays with
switch override and LED status, and an
8-channel active logic input card for ac
or dc voltage detection from 5 V to
230 V rms. A universal breadboard card
is also available for dedicated customer
applications.

Both the analog and digital remote
stations come standard with a 24 Vac in-
put, making them compatible with UL
requirements. If the 2500 V station to
station isolation is not required and a dc
power supply system is preferable, the
remote stations are available with an 8 to
20 Vdc input. Intersil Inc, 10710 N Tan-
tau Ave, Cupertino, CA 95014.

Circle 240 on Inquiry Card

e e 7

| SERIAL DATA POWER-FAIL | |

W;'ilTRED TRANSMIT/ o AND |
RECEIVE START-UP

CIRCUITS CONTROLLER CIRCUITS |

: |

| j E I

| 1/0 BUFFERS :

BRI g s R

SI-RS-232 CARD
RS-232-C SERIAL
INTERFACE

REM-R/T-1 MULTIBUS

REM-RT STD BUS PC;JRSJSPSL
PARALLEL COMPUTER i

INTERFACE

!

HOST COMPUTER

i

HOST COMPUTER

i

HOST COMPUTER

Fig 1 REMDACS 11 configuration. Remote analog cards include position
potentiometers, transducers, thermocouples, and semiconductor temperature
probes. Digital cards include pressure switches, switch closures, circuit breakers,
solenoids, and contactors. Twisted pair reduces installation costs




Fatten your profits with NEC disks.

NEC Information Systems, Inc.

performance Winchester has ~ As a first step to fattening your profits. ..

a field-proven 10,000-hour  Send for information on NEC disks, or call
MTBF and an MTTR of your nearest NEC sales office.

only one hour. Plus, it NEC Information Systems, Inc.

offers optional off-line 5 Militia Drive, Lexington, MA 02173
microprocessor-diagnostic )

capability. ‘
——— All of this translates | | ESa

They're less expensive going in, and
that’s only the beginning.

Our disks also give you extra
margins which no competitive
products can touch. Here’s how.

Built-in quality plumps up profits.
Take our NEC Soft-Touch™ dual-
sided double-density 8-inch diskette

; : = v to the kind of
drive. It gives you a media life of Our Soft-Touch 8-inch fiorou p
than six milli diskette drive has a mean ~ VAIUE Y/ .
more than six million passes, e between faure of  taketo (N

nearly double that offered by other 75,000 hours. That's nearly
suppliers. The entire drive hasa 5 years o normal use
field-proven mean time between failure

(MTBF) of 15,000 hours, nearly twice the Our 15 years of disk-
industry average. building experience
NEC technologically reduced the parts in pays off. \
our high-performance 8-inch Winchesters, ~ We know disks, we know ==

As a result, we eliminated the need for how to build them, and we : / ,
ik & N

periodic maintenance, extended MTBF to know how to keep them run- i
more than 12,000 hours (about five years ning. As a result, we've got features Because we manufacture almost every part in all
of normal operation) and cut mean in our disks that give you, and your our ‘dz:\‘ks, we can assure the bng tolerance engineering,

: ; : : f hassle-fi : rigid quality control in selection of raw materials,
time to repair (MTTR) to 30 minutes. customers, years oI hassle-Iree service. and attention to production details that guarantee
Our 14-inch, 317 mega—byte high- you years of trouble-free operation.

)

Our significantly better diskette drive DOA rate reduces test and inspection time, saving you hundreds of dollars.

NEC Soft-Touch™ DOA rate:

pracically mit. Rl i I ]

T et E
N L
s s ———" s ————

CIRCLE 14 ON INQUIRY CARD 25

Other diskettes’ DOA rate: &
as much as 10%.







The many interfaces
of Augat.

Augat Wire Wrap* interface panels make it easy

to connect with all the big names in the minicom-
. puter industry. Digital Equipment Corporation,

Data General, Intel, Motorola, Prolog, Zilog, Texas

Instruments and all the rest.

Your panel source. Our inventory of chassis and

bus compatible IC pluggable panels includes pat-

terned boards and boards with columns which

accept IC's of all sizes. There's one to match the

specifications of virtually any minicomputer on

the market. When you need a custom panel, Augat

engineers are ready to help.

Save time and money. All Augat interface panels

give you the flexibility of wire wrap. They get your

design to the market faster for a head start on

sales and profits. Logic and wiring changes are

quick and inexpensive at any design stage—even

in the field.

High reliability, density. What's more, the heat

dissipation of wire wrap posts keeps IC surfaces

cooler for longer chip life and greater reliability.

The high planar density of panels typically offsets

pin extension providing greater volume density.

Custom wiring. All our panels can be wired quickly

and accurately at facilities in Attleboro, MA;

Houston, TX; and Van Nuys, CA. Send us your logic

diagram. We do the rest.

Free Interface Panel Brochure. For details on

the fastest, easiest way to interface the minicom-

puter industry, ask your Augat representative or

distributor for a copy of our new brochure Or

write Augat Interconnec-

tion Systems Division,

40 Perry Avenue, PO.

Box 779, Attleboro, MA

02703. Tel: 617-222-2202.

TWX: 710.391.0644. Or

Augat Datatex, 10935

South Wilcrest Drive,

Houston, Texas 77099.

TWX: 910.881.2486.

Augat applies
for your job.

*Registered trademark of Gardner Denver Company
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Make the most of your host
with the lowest cost
development tool available.

It's called RADIUS*. By using
one with a host computer (any
host 1), you can develop Z80 and
3870 applications for a lot less than
ever before. In fact, at $2995, plus
an emulation module, RADIUS is
the most inexpensive microproces-
sor/ microcomputer development
station available. Yet it's fast,
powerful and reliable.

Why? Because RADIUS lets you
take full advantage of the host's
speed and power to develop the ap-
plication software. Once completed,
the software is downloaded to the
RADIUS (using a link-error-toler-
ant protocol). Then, using only the
RADIUS with the appropriate emu-
lation module, you can perform the
full range of real-time, in-circuit
emulation and debug needed for
hardware development and software
integration.

A very friendly user interface
makes it all possible. Local or remote
(witha MODEM) emulation capabil-
ity makes it very practical as well.
Because at the price we're offering
RADIUS, the idea of multiple devel-
opment stations is more affordable
than ever.

In a multi-user environment, for
example, you can connect several
RADIUS units to an appropriate host
and operate them simultaneously to
perform entirely separate jobs. This
configuration also supports the
development of multiple micropro-
cessors and microcomputers.

A SMART WAY TO DEVELOP
PLANS FOR THE FUTURE.

In addition to Z80 and 3870 emu-
lation capability, RADIUS will also
accept the forthcoming emulation
module for the MK68000, our new

28
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16-bit microprocessor. So no matter
which way you're going or plan to
go, 8-bit or 16-bit, RADIUS can help
you get there. For less.

Find out more by contacting
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006 (214) 323-
1801. In Europe, contact Mostek In-
ternational at (32)(02) 762.18.80. In
the Far East, Mostek Japan KK (03)
404-7261.

*RADIUS is a trademark of Mostek Corporation

tHandshake software packages available for DEC, PDP-11 and
VAX. More will be available soon. For others, Mostek will pro-
vide source code and compatibility conversion instructions
(DEC, PDP-11 and VAX are trademarks of Digital Equipment
Corporation)

©1981 Mostek Corporation
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The first
solderless
transmission
cable assembly
protects your
signals, and
your costs.

The unique AMP connector mass
terminates transmission cable far faster
than soldering—and solderless design
means you eliminate high cost, high-
temperature cable. You can even forget
tooling costs because we supply the
assembly to your specifications.

The receptacle connector handles
100, 95, 75 and 50 ohm cables with
signal conductors on .050" centers.

It automatically commons the grounds

“ e
il )
.
-

to your specified pin out. It physically
separates and electrically isolates
grounds from signal conductors.
What's more, pinfield and SLT types are
available, and all come in your specified
length, and with your specified cable.

To get the crosstalk—and the cost—
out, specify AMP transmission
assemblies.




AMP Facts

Typical Mechanical/Electrical/
Environmental Properties —Exclusive mass

termination design is

Mechanical solderless.

MatingForce.................. 80z max./contact

HAmalifgrorce o Al y . o 115 0z. min./contact

Mating and Unmating. . .......... 200 cycles

NIDFALION'. 517 G5 S i 15 G’s, 10-2000 Hz

Ehysital'Shock.. . o0 i La il o 100 G's, 6 millisec.

Electrical

CHEBI =30 e ek L 1.0 ampere max./contact

Contact Resistance. . . .>........ 25 milliohms max.

Insulation Resistance . .. ......... 5000 megohms min.

Dielectric Withstanding Voltage . . . . . 500 volts RMS (sea level) —Pinfield style mates

g to backplane posts.

Environmental

AEMBeratlre: & oo L e —65°C to 105°C —24 position SLT style

iThenmaliShack - a. o il 5 cycles: —65°C to for.125" x.250"
105°C interface.

Moisture Resistance. . . . ........ 10days, 25°C t065°C, 400" % 100 ecaptacla
80-98% R.H. in 20, 26, 40 or 50 '

Sallafiay: e 5% solution, 48 hours positions.

ISHalGas .. - . s e 10% SO, 24 hours

For more information, call the AMP Transmission

Cable Assembly Information Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.

AMP is a trademark of AMP Incorporated

A NP means productivity.
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s-100 system adapts for scientific
and laboratory applications

3100 system combines terminal, 1.2M-byte floppy disc memory, and card cage for

up to 18 s-100 interface modules to allow user to assemble versatile systems for
variety of electronic, chemical, physical, optical, and other research and

development projects

wo versions of an S-100 based
technical computer system are
designed specifically for industrial and
scientific applications such as auto-
mating laboratory experiments and pro-
cedures. The Vector 2 series by Vector

Graphic consists of a z80 processor and
terminal with memory and 1/0 boards in
an 18-slot card cage with heavy duty
power supply and a choice of disc stor-
age configurations. The 3100 contains

two 600k 5.25” (13.34-cm) floppy disc

drives for 1.2M bytes of storage, and the
3105 contains one 5.25"” (13.34-cm) Win-
chester disc with 5M bytes of storage
and a single 630k-byte floppy disc.

In addition to the wide variety of S-100
cards available for scientific and instru-
mentation applications, Vector Graphic
is offering six boards of its own for such
applications: a fast scan video digitizer;
a high resolution graphic module; a
12-channel D-A converter and a multi-
channel A-D converter; a clock/calendar;
and a board with P/ROM and RAM.
Machine language software support
modules are also available for each of
the boards.

Additional software targeted for use
with this series includes an extended
BASIC, which allows system output to an
X-Y plotter and which also has routines
to plot data on a dot matrix printer. This
version of Microsoft BASIC 80 also allows
users to load assembly language pro-
grams directly into memory. In addition,
a series of cross assemblers for most
popular 8-bit microprocessors is avail-
able for program development.

The base price for the Vector 2 3100
system is $5795; the 3105 is priced at
$8495. Vector Graphic, Inc, 500 N Ven-
tu Park Rd, Thousand Oaks, CA 91320.
Circle 241 on Inquiry Card

Somethlng

missing?

If your colleague has already filed TI’s
comprehensive guide to its family of

SEMICONDUCTOR MEMORIES,

circle the number given below in the

Reader Service Card.

We’ll send you your own Read-and-File
Guide to TI’s broad choice in DRAMs,
EPROMs, ROMs, SRAMs and PROMs.

Texas Instruments invented the integrated circuit, microprocessor
and microcomputer. Being first is our tradition.

O

[}

TEXAS INSTRUMENTS

INCORPORATED

©1981 Texas Instruments Incorporated

EMORIES

from Texas Instruments

Read-and-File Guide
to TI Semiconductor Mcmorl(s

83966

32

CIRCLE 17 ON INQUIRY CARD




from TexasInstrumé

-:W,

&

-
‘...‘Q-‘,‘
=

Q.'......

W e W W e

.00.'....3,.'

CTY T T TR R

o+

*

—..-*"*'"“.

Read-and-File Guide
to TI Semiconductor Memories

Here are the densities and performance features — the
advanced technologies — that will help you design the
best possible, most cost-effective systems.

A broad choice in both MOS and bipolar: DRAMs.
EPROMs. ROMs. SRAMs. PROMs. All from Texas
Instruments. All of proven quality and reliability.

Included are the industry’s first 32K and 64K
EPROMs. The fastest of the fast statics. The widest se-
lection in PROMs. And a pacesetting 64K DRAM.

Read and file this convenient guide. It’s
worth a lot of mileage in helping you save
time and money.




from Texas Instruments

MAX. POWER
PART NO. ORGANIZATION ACCESS CYCLE OPER. STBY. PACKAGE

TMS4116-15 16K x 1 150ns | 375ns 462 mW 20 mW NL-Plastic
TMS4116-20 16K x 1 200 ns 375 ns 462 mW 20 mW NL-Plastic
TMS4116-25 16K x 1 250 ns 410 ns 425 mW 20 mW NL-Plastic
TMS4164-15 64K x 1 150 ns 280 ns 200 mW 27 mW NL-Plastic

JDL-Sidebraze
TMS4164-20 64K x 1 200 ns 350 ns 200 mwW 27 mW NL-Plastic

JDL-Sidebraze
TMS4164-25 64K x 1 250 ns 410 ns 200 mW 27 mW NL-Plastic

JDL-Sidebraze




Major performance
improvements
at lower costs

Readily available, TI's new TMS4164 64K DRAM brings higher system perfor-
mance at lower overall system cost to your new designs and upgrades.

Best speed/power combination — In all the world, only the new
TMS4164-15 offers 150-ns access time and 280-ns cycle time coupled with the
lowest power dissipation for such a device. Only 140 mW typical — a 50%
reduction compared to 16Ks.
And, our 200- and 250-ns versions have even lower typical power dissipations
— 125 and 105 mW — ideal for small systems demanding low active power.
Faster cycle times also mean refresh overhead is reduced from 2.4% to 1.8%.

“Elegant” chip design — In addition to lowering power requirements, TI’s
unique epitaxial silicon technology virtually eliminates the effects of substrate
noise and dramatically increases operating margins. And, this innovative de-
sign also results in a 64K chip that’s the smallest in production.

Overall economies — Having 64K bits in a single package substantially
boosts system capability and reduces system costs.

Compared to four 16Ks, the single 300-mil, 16-pin package saves board space
and eases layout. As does the single +5-V power supply — normally you would
need three.

System operating margins are improved. As is reliability. Interconnects and
system test are reduced. As are cooling requirements.

The TMS4164 is in distributor stocks ready for off-the-shelf delivery. It is
suPported down-the-line by knowledgeable, accessible field sales engineers in
TT’s 50 sales offices across the nation. Help, whenever you need it, is only a
phone call away.

TT’s TMS4164. It gives you the best possible performance improvement ob-
tainable today at an extremely cost-effective price.

Coming soon:
o An even faster TMS4164
o A new 64K especially for microprocessor systems
o A controller to simplify DRAM design

LeaderShip 16K DRAM — For designs where larger

memory capacity is not required, TI continues to offer the low-cost TMS4116
16K device. The popular choice for present high-volume applications, the
TMS4116 offers outstanding — and thoroughly proven — quality, performance,
and reliability. The result of five years of production experience, the TMS4116
represents TI’s on-going commitment to MOS memories.

©1981 Texas Instruments Incorporated




ROMs

from Texas Instruments

ACCESS MAX. POWER

PART NO. ORGANIZATION FROM ADDR. FROM C/S OPER. STBY. PACKAGE

TMS2708-35 - 1K x 8 350 ns 120 ns 800 mwW —_ JL-Ceramic
3 power sugplies JDL-Sidebraze

TMS2708-45 1K x 450 ns 120 ns 800 mwW —_ JL-Ceramic
3 power sugplies JDL-Sidebraze

TMS27L08-45 1K x 450 ns 120 ns 580 mwW — JL-Ceramic
3 power supplies JDL-Sidebraze

TMS2716-30 2K x 8 300 ns 120 ns 720 mwW —_ JL-Ceramic
3 power sugplies JDL-Sidebraze

TMS2716-45 ; 2K x 450 ns 120 ns 720 mW — JL-Ceramic
3 power supplies JDL-Sidebraze

TMS2516-25 2K x 8 250 ns 120 ns 525 mW 131 mW JL-Ceramic
JDL-Sidebraze

TMS2516-35 2K x 8 350 ns 120 ns 525 mW 131 mW JL-Ceramic
JDL-Sidebraze

TMS2516-45 2K x 8 450 ns 120 ns 525 mW 131 mW JL-Ceramic
JDL-Sidebraze

TMS2532-30 4K x 8 300 ns — 840 mW 131 mwW JL-Ceramic
¢ JDL-Sidebraze

TMS2532-35 4K x 8 350 ns — 840 mwW 131 mW JL-Ceramic
JDL-Sidebraze

TMS2532-45 4K x 8 450 ns — 840 mwW 131 mwW JL-Ceramic
JDL-Sidebraze

TMS25L32-45 4K x 8 450 ns — 500 mwW 131 mW JL-Ceramic
JDL-Sidebraze
TMS2564-45 8K x 8 450 ns 120 ns 840 mwW 158 mW JDL-Sidebraze

ROMS
TMS4732 4K x 8 300 ns 120 ns 440 mwW 110 mW JL-Ceramic
NL-Plastic
TMS4764 8K x 8 300 ns 120 ns 440 mW 110 mwW JL-Ceramic
NL-Plastic
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The broad choice
for optimum system
performance

From the workhorse 16K to the industry’s first 64K, TI offers 5-V, fully-static
EPROMs to fit your every design need. With high performance, and access
times as fast as 250 ns. For today’s new systems and upgrades. Preparing for
what is to come.

Use TI's TMS2500 family for program and fixed parameter storage during
system development and prototyping where you need to change data quickly
and easily. Check out their cost effectiveness for use in initial production when
you are in a hurry to get to the marketplace.

Maximum compatibility — The pinouts for TI EPROMs are derived from
popular industry-standard ROMs so that all members of the family are plug-
compatible with each other. And will be with those that are on the way. Which
makes upgrading a simple design task, and prolongs product life.

Easy programming — You avoid mask charges by programmin% TI
EPROMs yourself using widely available programmers and a single TTL-level
pulse. You program in any order — individually, in blocks, at random. Erasing
1s only a matter of ultra-violet.

The result is that whatever EPROM type you choose, it can be used for many
different programs. You lower inventory costs and eliminate write-off costs
when programs need updating.

From TI, you have the choice and the performances to achieve optimum
system performance. At especially attractive prices. With prompt delivery
from distributor stocks.

Coming soon:
e A new EPROM family with very fast access times
e A high-density 128K EPROM for tomorrow’s systems

Economical, high-density ROMS — when your
ro%/}‘amming will not’ change or need to be updated, using large-caé)acity
OMs in large numbers can achieve the lowest cost of any semiconductor

memory. TI offers two high-density ROMs tailored for the job — the 32K

TMS4732 and the 64K TM§4764.

Both are high performance memories with low power dissipations, typically
less than 400 mW. Maximum access and minimum cycle times are 300 ns. They
are fully static — no clocks — and require only a single 5-V power supply.
Reliability is enhanced by the use of N-channel silicon gate technology during
fabrication, and all outputs are TTL compatible.

These ROMs are plug-compatible with TI’s 32K and 64K EPROMs. After
you have defined your programming using TI EPROMs with their inherent
savings, you can switch to TI ROMs for the economies of volume production. A
system designed with appropriate memory addressing can utilize TI’s 32K or
64K EPROMs or TI’s 32K or 64K ROMs on the same printed circuit boards in
the same 24- or 28-pin sockets.




ACCESS MAX. POWER
PART NO. ORGANIZATION FROM ADDR. FROM C/S OPER. STBY. PACKAGE
TMS2114-15 1K x 4 150 ns 70 ns 330 mW 120 mW NL-Plastic
TMS2114-20 1K x 4 200 ns 85 ns 330 mW 120 mW NL-Plastic
TMS2114-25 1K x 4 250 ns 100 ns 330 mwW 120 mW NL-Plastic
TMS2114-45 1K x 4 450 ns 120 ns 330 mw 120 mW NL-Plastic —~r
TMS2114L-15 1K x 4 150 ns 70 ns 248 mW 72 mW NL-Plastic
TMS2114L-20 1K x 4 200 ns 85 ns 248 mW 72 mW NL-Plastic
TMS2114L-25 1K x 4 250 ns 100 ns 248 mW 72 mW NL-Plastic
TMS2114L-45 1K x 4 450 ns 120 ns 248 mW 72 mW NL-Plastic
TMS4044-12 4K x 1 120 ns 70 ns 303 mwW 108 mW * NL-Plastic
TMS4044-20 4K x 1 200 ns 70 ns 303 mW 108 mW NL-Plastic
TMS4044-25 4K x 1 250 ns 70 ns | 303 mW 108 mW NL-Plastic
TMS4044-45 4K x 1 i 450 ns 100 ns 303 mwW 108 mW NL-Plastic
TMS40L44-12 4K x 1 120 ns 70 ns 220 mW 60 mW NL-Plastic
TMS40L44-20 4K x 1 200 ns 70 ns 220 mW 60 mW NL-Plastic
TMS40L44-25 4K x 1 250 ns 70 ns 220 mW 60 mW NL-Plastic
_ TMS40L44-45 K x1 450 ns : 100 ns 220 mw 60 mW NL-Plastic
TMS2147H-3 4K x 1 s 35 ns ' 35 ns 660 mW 165 mW NL-Plastic
JL-Ceramic
TMS2147H-4 4K x 1 45 ns 45 ns 660 mwW 165 mW NL-Plastic
i JL-Ceramic
TMS2147H-5 4K x 1 55 ns 55 ns 660 mW 165 mW NL-Plastic
‘ JL-Ceramic
TMS2147H-7 4K x 1 I 70 ns 70 ns 660 mW 165 mW NL-Plastic
by e i S VN e LR JL-Ceramic
TMS2149-3 L | 35ns 16ns. 660 mW = NL-Plastic
| | JL-Ceramic
TMS2149-4 1K x 4 | 45 ns i 20 ns 660 mwW | — NL-Plastic
e | ‘ JL-Ceramic
TMS2149-5 1K x 4 | 55 ns { 25 ns 660 mW - NL-Plastic
i i no , JL-Ceramic
TMS2149-7 1K x 4 | 70 ns : 30 ns | 660 mW — NL-Plastic
7 . s i Bk | | JL-Ceramic

Speed demons and other
performance leaders

Where speed is the top priority in storing variable data, TI’s fast SRAMs win
hands down. Two new memories from T1 — TMS2147H and TMS2149 — offer
an access time from address of a scant 35 ns. Access time from chip select can
be a lightning-fast 15 ns. Yet maximum operating power is only 660 mW.

They are just the ticket for use in cache, control store, and high-speed buffer
applications.

High performance TMS2147H — Organized 4K X 1, this new SRAM
offers access times from address or chip select of 35, 45, 55, and 70 ns, and has
a chip select, power down feature. Maximum operating power is 660 mW, with
standby power at 165 mW.

High performance TMS2149 — This new SRAM is organized 1K X 4, and
has an access time from chip select as fast as 15 ns. Allowing you to take full
advantage of system decoding delays and get the performance you expect.
Access time from address is 35, 45, 55, and 70 ns.

Because of TI’s low power, both memories come in space-saving 18-pin, 300-
mil ceramic and plastic packages. And, both are ready for delivery now.

If your system calls for slower speeds but you still want high performance,
check our new 4K TMS4044 and TMS2114 static RAMs. The 4K x 1and 1K x 4
offer 120 ns and 150 ns access times respectively, with maximum operating
power OanI 220 mW and 248 mW on the low-power versions. Both represent a
dependable, reliable solution to simplify your microprocessor system design.

Coming soon:
e A new 2K x 8 static RAM with 120 ns access times
e A high-density, high-performance 16K X 1 static RAM
e A MOS memory subsystem for cache memory design




TBP185030 256 Bits 32W x 8B | 25 ns
TBP18SA030 | 256 Bits | |
TBP24510 ‘ 1K Bits 256W x 4B 35 ns
TBP24SA10 1K Bits | |
TBP28L22 2K Bits 256W x 8B 45 ns
TBP28LA22 | 2KBits 1o : , | i
TBP28S42 4K Bits 512W x 8B 35 ns
TBP28SA42 4K Bits i , | ,
TBP28546 4K Bits 512W x 8B | 35 ns
_ TBP28SA46 | 4K Bits | ;
TBP24S41 4K Bits | 1024W x 4B | 40 ns
TBP24SA41 4K Bits 4 G
TBP28586-60 i 8KBits 1024W x 8B > 35 ns
TBP28SA86-60 | BKBits | 1
TBP28586 ~ 8K Bits 1024W x 8B | 45 ns
TBP28SA86 |  BKBits | i | :
TBP28L86 VLT 1024W x 8B _65ns
TBP24581-55 | 8K Bits , 2048W x 4B E 35 ns
_TBP24SA81-55 | 8K Bits b S v
TBP24S81 | 8KBits j 2048W x 4B 45 ns
1BP245A81 v Bk L 40 o i i
TBP285166-55 | 16K Bits | 2048W x 8B 35 ns
TBP28$166 [ 16KBHs |  2048W x 88 ~ | =~ 45ns

A = OPEN COLLECTOR; L — LOW POWER

Name your design needs in bipolar PROMs. F'ill them quickly from the indus-
try’s broadest choice. At Texas Instruments.

Low densities to high — Your choice ranges from a 256-bit PROM — often
needed but difficult to find — to a new high-performance 16K device. You can
choose from by-4 and by-8 organizations. With maximum address access times
as much as 20 ns faster than data sheet specifications thanks to speed
screening.

Better heat dissipation — Many TI PROMs in plastic packages now incor-
porate advanced copper-clad stainless steel leadframes which improve thermal
characteristics by 20% to 25%. Result: Lower operating temperatures in the
circuit which boost product reliability.

Convenient programming — TIs PROMs eliminate many programminﬁ

problems and reduce programming costs. A single specification programs a

members from 1K through 16K, using any of the popular programmers on the

market. Or for no fallout whatever, you can have TI program, symbolize, and

(Sihilp you;' PROMs to you (200-piece minimum order per program per scheduled
elivery).

Space-saving packages — You can order many TI PROMs in 300-mil wide
Eackages that save 50% in board space. The 600-mil package is also available —
oth widths in plastic or ceramic.

More advantages — All TI PROMs incorporate titanium-tungsten fuse
len(fths. All have low current PNP inputs to permit easy interfacing with MOS
and bipolar microprocessors. All are Schottky-clamped for the best speed/
power combinations.

Coming soon:
« Registered PROMs ideally suited for microprogrammed pipeline systems

“ | TYPICAL ADDRESS
PART NO. ! _SIZE , ORGANIZATION \ ACCESS TIME

TYPICAL
POWER DISSIPATION
400 mW
375 mW
375 mW
500 mW
500 mW
475 mW
625 mW
625 mW

275 mW
625 mW

625 mwW

675 mW
675 mW

Top performers
across the board



Read and file this gulde. As a quick reference to TI%s
broad selection of semiconductor memories, it can quickly put you on the right
track to solutions for design problems.

For more detailed information on any of TI’s semiconductor memories, call

your authorized TI distributor.

TI1 Distributors

ALABAMA: Huntsville, Hall-Mark (205) 837-8700
ARIZONA: Phoenix, Kierulff (602) 243-4101; R.V. Weatherford
(602) 272-7144; Tempe, Marshall (602) 968-6181; Tucson,
Kierulff (602) 624-9986
CALIFORNIA: Anaheim, R.V. Weatherford (714) 634-9600;
Buena Park, RPS (213) 744-0355; Canoga Park, Marshall
(213) 999-5001; Chatsworth, JACO (213) 998-2200; EI Monte,
Marshall (213) 686-0141; Glendale, R.V. Weatherford §213
849-3451; Goleta, RPS (805) 964-6823: Irvine, JACO (714
540-5600: Marshall (714) 556-6400; Los Angeles, Kierulff
213§ 725-0325; Newport Beach, Arrow; Northridge, Arrow
213) 701-7500; Palo Alto, Kierulff (415) 968-6292; Pomona,
V. Weatherford (714) 623-1261; San Diego, Arrow (714)
565-4800; Kierulff (714) 278-2112; Marshall (714) 578-9600
R.V. Weatherford (714) 695-1700; Santa Barbara, R.V.
Weatherford (805) 465-8551; Santa Clara, United Components
?408) 496-6900; Sunnyvale, Arrow (408) 745-6600; Marshall
408% 732-1100; Time (408) 734-9888; United Components
(408) 496-6900; Torrance, Time (213) 320-0880: Tustin,
Kierulff (714) 731-5711

COLORADO: Denver, Arrow (303) 758-2100; Diplomat (303)
740-8300; Kierulff (303) 371-6500; Englewood, R.V. Weather-
ford (303) 428-6900

CONNECTICUT: Orange, Milgray (203) 795-0714; Wallingford,
Arrow (203) 265-7741; Marshall (203) 265-3822; Kierulff (203)
265-1115

FLORIDA: Clearwater, Diplomat (813) 443-4514; Ft. Lauder-
dale, Arrow (305) 973-8502; Diplomat (305) 971-7160: Hall-
Mark (305) 971-9280; Orlando, Hall-Mark (305) 855-4020:
Palm Bay, Arrow (305) 725-1480: Diplomat (305) 725-4520
St. Petersburg, Kierulff (813) 576-1966. Winter Park, Milgray
(305) 647-5747

GEORGIA: Norcross, Arrow (404) 449-8252; Hall-Mark (404)
447-8000; Marshall (404) 923-5750

ILLINOIS: Bensonville, Diplomat (312) 595-1000; Hall-Mark
(312) 860-3800; Elk Grove Village, Kierulff (312) 640-0200
Chicago, Newark (312) 638-4411; Schaumburg, Arrow (312)
893-9420

INDIANA: Ft. Wayne, Graham (219) 423-3422: Indianapolis.
Graham (317) 634-8202; Arrow (317) 243-9353

IOWA: Cedar Rapids, Arrow (319) 395-7230. Deeco (319)
365-7551

KANSAS: Lenexa, Component Specialties (913) 492-3555;
Shawnee Mission, Hall-Mark (913) 888-4747; Wichita,
LCOMP (316) 265-9507

MARYLAND: Baltimore, Arrow 82028 737-1700, (301)
247-5200; Hall-Mark (301) 796-9300; Columbia, Diplomat
(301) 995-1226; Rockville, Milgray (301) 468-6400

MASSACHUSETTS: Billerica, Kierulff (617) 667-8331: Bur-
lington, Marshall (617) 272-8200; Holliston, Diplomat (617)
429-4120; Woburn, Arrow (617) 933-8130; Time (617)
935-8080

MICHIGAN: Ann Arbor, Arrow (313) 971-8200; Oak Park, New-
ark (313) 967-0600; Farmington, Diplomat (313) 477-3200;
Grand Rapids, Newark (616) 241-6681

MINNESOTA: Bloomington, Hall-Mark (612) 854-3223; Edina,
Arrow (612) 830-1800; Kierulff (612) 941-7500; Minneapolis,
Diplomat (612) 788-8601

MISSOURI: Earth City, Hall-Mark (314) 291-5350; Kansas City,
LCOMP (816) 221-2400; St. Louis, Arrow (314) 567-688
LCOMP (314) 291-6200; Kierulff (314) 739-0855

NEW HAMPSHIRE: Manchester, Arrow (603) 668-6968

NEW JERSEY: Camden, General Radio Supply (609)
964-8560; Cherry Hill, Hall-Mark (609) 424-0880; Clifton,
JACO (201& 778-4722; Marshall (201) 340-1900: Fairfield,
Kierulff (201) 575-6750; Marlton, Milgray (609) 424-1300;
Moorestown, Arrow (609) 235-1900: Saddlebrook, Arrow
(201) 797-5800; Totowa, Diplomat (201) 785-1830

NEW MEXICO: Albuquerque, Arrow (505) 243-4566; Interna-
tsiggalggEg?ctromcs (505) 345-8127; United Components (505)

NEW YORK: Endwell, Marshall (607) 754-1570; Freeport,
Milgray (516) 546-5600. N.J 6L’BOO) 45-3986; Hauppauge,
Arrow (516) 231-1000; JACO (516) 273-5500; Liverpool, Arrow
315) 652-1000; Diplomat (315) 652-5000; Melville, Diplomat
516) 454-6400; Rochester, Arrow (716) 275-0300; Rochester
adio Supply (716) 454-7800; Marshall (716) 235-7620:
Ronkonkoma, QPL (516) 467-1200

NORTH CAROLINA: Greensboro, Kierulff (919) 852-6261;
Raleigh, Arrow (919) 876-3132; Hall-Mark (919) 832-4465:
Winston-Salem, Arrow (919) 725-8711

0HIO: Beachwood, Kierulff (216) 587-6558: Centerville, Arrow
(513) 435-5563; Cincinnati, Graham (513) 732-1661; Colum-
bus, Hall-Mark (614) 846-1882; Dayton, ESCO (513) 226-1133:
Marshall (513) 236-8088; Highland Heights, Hall-Mark (216)
473-2907: Solon, Arrow (216) 248-3990

OKLAHOMA: Tulsa, Component Specialties &918; 664-2820:
Hall-Mark (918) 835-8458; Kierulff (918) 252-753

OREGON: Beaverton, Almac Stroum (503) 641-9070: Port-
land, Kierulff (503) 641-9150

PENNSYLVANIA: Pittsburgh, Arrow (412) 856-7000

TEXAS: Austin, Component Specialties (512) 837-8922: Hall-
Mark (512) 258-8848; Harrison Equipment g’ﬂZ) 458-3555;
Kierulff (512) 835-2090; Dallas, Component Specialties (214)
357-6511; Hall-Mark (214) 341-1147. International Electronics
(214) 233-9323; Kierulff (214) 343-2400; El Paso, International
Electronics (915) 778-9761; Houston, Component Specialties
(713; 771-7237; Hall-Mark (713) 781-6100: Harrison Equipment
(713) 652-4700; Kierulff (713) 530-7030

UTAH: Salt Lake City, Diplomat (801) 486-4134: Kierulff (801)
973-6913

WASHINGTON: Redmond, United Components (206)
643-7444; Seattle, Almac/Stroum (206) 643-9992: Kierulff
(206) 575-4420; Tukwila, Arrow (206) 575-0907

WISCONSIN: Oak Creek, Arrow 5414) 764-6600: Hall-Mark
(414) 761-3000: Waukesha, Kierulff (414) 784-8160

CANADA: Calgary, Cam Gard Supply (403) 287-0520: Future
?403) 259-6408: Varah (403) 230-1235; Downsview, CESCO
416) 661-0220; Edmonton, Cam Gard Supply (403) 426-1805;
Halifax, Cam Gard Supply (902) 454-8581; Hamilton, Varah
“16) 561-9311; Kamloops, Cam Gard Supply (604) 372-3338;

oncton, Cam Gard Supply (506) 855-2200; Montreal, CESCO
SSN) 735-5511; Future (514) 694-7710; Ottawa, CESCO %613%
29-5118; Future (613) 820-8313; Quebec City, CESCO (418
687-4231; Regina, Cam Gard Supply (306) 525-1317; Saska-
toon, Cam Gard Supply (306) 652-6424; Toronto, Future (416)
663-5563; Vancouver, Cam Gard Supgly (604) 291-1441; Fu-
ture (604) 438-5545; Varah (604) 873-3211. Winnipeg, Cam
Gard Supply (204) 786-8481; Varah (204) 633-6190 AF

Qutside the United States and Canada:

Argentina 748-1141; Australia (02) 887-1122; Belgie/Belﬂg%ue (02& 720.80.00; Brasil 518423; Deutschland 08161/801; France (3) 946 97 12; Italia (0748) 69034;

Japan 03-498-2111; Mexico 567-9200; Nederland
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1; Schweiz/Suisse 01 740 22 20; Sverige (08) 23.54.80; United Kingdom (0234) 223000

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition.
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SYSTEM TECHNOLOGY/ <0771/

Operating system kernel has realtime response

achines that have available a C

language compiler can now run a
realtime operating system kernel to
create a portable environment. Known
as Operating System/Real Time (0OS/RT),
the kernel is provided in C source code
and needs only a small section of ma-
chine language code (250 to 500 bytes) to
enable it to talk to a given system. OS/RT
uses a ‘‘compatibility based’’ design that
allows the programmer to think in terms
of named processes without having to
remember machine specific details.

User programs can refer to resource
names rather than to control block ad-
dresses. OS/RT supports five types of
resources—operating system entities
that can be dynamically created and de-
stroyed. Since resources are all referred
to by names (ASCII strings), the program-
mer can create a process without know-
ing how the system handles resource
allocation.

Five types of resources are processes,
executable code that competes for CPU
control; memory, a section of memory
allocated by the system and accessible to
a process; events, generated or antici-
pated by processes and used for process
synchronization; interprocess communi-
cation, channels over which processes
communicate in packets of data; and in-
terrupt, a signal to the OS that an exter-
nal event has occurred.

Since the system allocates resources,
there are no fixed system tables or table
sizes in OS/RT. A process can act as a
‘“‘parent’’ process and start up multiple
‘“‘child”’ processes. The parent can then
pass other resources to its ‘‘children,”’
giving them access rights to resources.
Thus child processes can share data and
resources via their parent.

This structured parent/child hierarchy
prevents deadlocked situations since
resources can be shared by resource
name while the parent process also has
control over which resources child pro-
cesses can access. Thus the system re-
quires the programmer to structure
named applications hierarchically to
reduce uncertainty about resource
allocation or possible deadlocks.

For multifunction environments,
0s/RT offers realtime response
capabilities for time-crucial applica-
tions. OS/RT can handle interrupts or
pass control to an interrupt handling
process (resource); and in systems with
built-in clocks, it can support interrupt
time-outs. The user can define a time
frame within which an interrupt is ex-
pected to occur. If the interrupt does not
occur within this period, OS/RT alerts the

user.
OS/RT allows the user to configure a

custom environment and is designed to

require a minimal fixed amount of RAM.
The user can decide how much RAM the
applications programs require and can
dynamically create the needed resources
at runtime. Software resources
necessary, such as peripheral drivers,
would be written as part of the applica-
tion and not as an integral part of the
operating system. OS/RT then arbitrates
between these processes and other
named resources they require.

OS/RT can maintain separate spaces
for system and user data; and because it
requires so little data to run, OS/RT can
be placed easily in ROM. This separation
of user programs also helps to protect
system control block structures.

The system is supplied in C source
code, with complete programmer docu-
mentation and model machine language
interfaces for a variety of processors.
These interfaces are intended for popu-
lar machines, and also as instructional
examples for programmers who wish to
implement OS/RT on other computers. It
is priced at $8000 for an unlimited bi-
nary license. The Destek Group, 1923
Landings Dr, Mountain View, CA 94043.
Circle 242 on Inquiry Card

Two 0S processors
implemented by coupling
firmware 0S with ;Ps

An operating system kernel, single-chip
80130 implemented in firmware, when
coupled with a standard 8086 or 8088,
becomes the basis for a realtime, high
performance multitasking and mul-
tiprogramming 0s for OEM products.
The 0s processors are designated iAPX
86/30™ for the 8086 and 80130 2-chip set,
and iAPX 88/30™ for the 8088 and 80130.
The 80130 connects directly to the local
bus of either processor and self-detects
with the processor in tandem.

The iAPX 86/30 and 88/30 extend the
base 8086 and 8088 architecture by pro-
viding 35 0s instructions (primitives) in
hardware, to implement an 0S kernel.
The primitives form a compact instruc-
tion set which can serve as an os for
simple products, as a base for the com-
pany’s iRMX™ g6 realtime multitasking
0s, or as a base for a custom 0S. The
primitives create, manipulate, and delete
five new system data types to add
interrupt handling, message passing,
task synchronization, and memory

(continued on page 42)
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SYSTEM TECHNOLOGY/ 1/

management facilities to iAPX 86 and
iAPX 88 systems. This structure is similar
to mainframe and mincomputer soft-
ware architecture.

The five new system data types are
jobs, tasks, segments, mailboxes, and
regions:

e Job data support multiprogram-
ming, allowing several different applica-

tions to run on a single 0OS processor and
maximizing hardware utilization.

e Tasks are basic units used to
create, delete, and control execution of
instructions in realtime multitasking
systems. There are two techniques in
multitasking systems that decide task se-
quencing. Time slicing is used in time-
sharing systems to run tasks on a first-

THE

ZEND Ex SERIES 900

Integrated Development System

e 0 Slot Multibus*

e Blue or Beige

® |sis-ll & CP/M**
Compatible

e All Steel
Construction

e Three 8" Drives

e Winchester Fixed,
Removable and/or
Floppy

e Easy Accessability
To Inside
Components

m

(o

*T.M. Intel
**T.M. Digital
Research

Ten Models of the Series 900 System are available, with different combinations of
processors and disk drives. Disk drive options include Shugart SA-801R single sided
single/double density floppy, Shugart SA-1004 10MB Winchester, and Data
Peripherals DP-100 Lynx drive with a 10MB removable disk pack. Processor options
include the ZENDEX ZX-85 integrated processor board with 5 MHz 8085A-2, 64K RAM,
and 4K EPROM Boot/Monitor or the ZENDEX ZX-88 integrated processor board with
8088, 192K RAM and 4K EPROM Boot/Monitor.

®
mZemde}x"

cCorporation
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6644 Sierra Lane, Dublin, California 94566
Tel.: (415) 828-3000  TWX 910 389 4009

In England call Giltspur Microprocessor Systems
74/76 Northbrook Street
Newbury, Berkshire RG13 1AE
Tel.: Newbury (0635) 45406 TWX 848507
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come, first-served basis. Preemptive
priority based scheduling compares
assigned priorities of tasks waiting to
run and processes the most important
tasks first. OS processors support the
latter technique.

Logic and interrupt level primi-
tives, rather than a polled method of
event processing, is used to map external
interrupts at any of eight levels directly
into 255 different task priorities. Inter-
rupts can set and reset interrupt levels,
based on task priority, to any level. The
number of interrupts is expandable to 57
by adding external 8259A interrupt con-
trollers. An interrupt handler method is
used with time critical interrupts or for
simple interrupt processing. The inter-
rupt task method is used where more
processing work needs to be done, still
allowing interrupts to be recognized.

e Segment data are used for memory
management. OS processors support a
dynamic allocation technique that per-
mits jobs to share memory, as well as
reallocates memory as job requirements
change during system operation. Primi-
tives create and delete segments up to
64k bytes long, in units of 16-byte
paragraphs, anywhere in the CPU’s
1M-byte address space.

e Mailbox data permit communica-
tion and synchronization between tasks.
Such interaction is required whenever
one task must pass data or event infor-
mation to another task for processing to
continue.

e Region data prevent one task from
seizing control of a shared resource
while another task is modifying its con-
tents. This technique, called ‘‘mutual
exclusion,’’ ensures correct processing
by making tasks wait until certain
processing is finished.

In addition to the 16k-byte 0S kernel
control store, the 80130 contains a pro-
grammable interrupt controller, an 0S
timer, a delay timer, a baud rate genera-
tor, and support logic. The program-
mable interrupt controller performs all
functions of the company’s 8259A, and
accepts direct requests at any of 8 inter-
rupt pins. Each input can be set for
edge- or level-sensitive operation, and
also can be cascaded through an external
8259A operating as a slave.

The hardware described occupies a
16-byte block of addresses in the proces-
sor’s 64k-byte 1/0 space. A system based
on one of the two OS processors requires
a total of 2.5k bytes of system RAM—1k
byte for CPU interrupt vectors and 1.5k
bytes for storage of system variables,
data structures, and stacks. The user
provides this RAM anywhere in system

(continued on page 48)
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It takes real nerve

to compare our
14" back-up system
with 2”°drives.

It also takes
67 megabytes.




HCD-75: so much

for so little.

Presenting the only V4" cartridge

back-up system that'll go head to
head with V2-inchers in the critical
30-70 Mbyte range.

The reason is simple. The 3M
Brand HCD-75 Data Cartridge Drive
System gives you 67 Mbyte per car-
tridge formatted. No other cartridge
drive gives you so much capacity.

There’s nothing medium about the
medium, either. Each Scotch®

DC 600HC cartridge is pre-recorded
with permanent forward/reverse-
reading block keys. They give you
block-addressable storage. You get
compact recording on all 16 tracks, with
a density of 10,000 frpi, without rewinds.

The HCD-75 system, including drive
and controller, is about one-fifth the
size of a 12" tape drive. You don't
have to put back-up and I/O plans
on the back burner because of

size constraints.

Interchange for
the better.

Cartridges interchange quickly and

easily. Tape-to-head alignment is
ensured by a special sub-routine. It
automatically aligns the read-write
head and stepper motor controller
to the tape edge each and every
time the operator puts a cartridge in
the system.

There’s brain to this back-up, too.
First, all its functions are handled
through its controller. And second,
there’s minimal host involvement, so
host time can be freed up for more
critical functions.

All the reliability
without high cost.

You can run one HCD-75 drive off
the controller, or two, or three, or
four. You still get all the reliability of
the high-priced drives. The HCD-75
runs self-test routines to ensure
proper operation. It gives you
sophisticated error messages when
faults are detected.

Advanced error-detection/correction
routines keep working to deliver
extremely low error rates. The
micro-processor controls the drive
functions; so potentiometer
adjustments are a thing of the past.

Back-ups to go.

The total system—drive, controller,
pre-formatted Scotch DC 600HC
cartridges—is available to OEMs
now. One at a time, or in evaluation
quantities, you can take delivery on
this reasonable, reliable, truly high-
capacity alternative to 2" drives.

As close as your phone.
In fact, if you have been holding off
on a back-up decision—or even if
you haven't—make us put our back-
up where our mouth is.

Call toll-free 800-328-1300. (In
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording
Products Division. We'll give you the
name of the 3M HCD-75
representative in your area. He's
just waiting for the chance to show
off his latest, greatest back-up.

Or write us at Building 223-5N,
3M Center, St. Paul, MN 55144,

3M hears you...
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FOR THE PRICE. OF A
NEW CAR.YOU CAN START YOUR
OWN COMPUTER COMPANY.

Skim through almost any newspaper  be, it’s the systems software that runs on the
and you'll see that for around $7,000 you MPT/100 computer that makes it the com-

can buy a basic new car. Perfect for going  puter to further your ambitions.
back and forth to work. A multi-tasking FORTRAN and a
But for those of you who harbor multi-tasking PASCAL

ambitions of working for yourself, and for
those of you who dream of becoming a star
where you're now working, there 1s a far
more prudent Investment.

The MPT/100 computer you see here.

To start with, the MPT/100 costs a
good deal less than a new car.

Besides, the MPT/100 can take you
a good deal further.

Inside the MPT/100 you'll find a 16
bit microNOVA computer. 64K bytes of
memory. 80 column by 24 line screen.

Full keyboard with numeric pad. 716 KB
of on-line storage on 358 KB mini-
diskettes.

Out back you'll find an
[/O bus that accepts the
standard microNOVA
peripherals, includ-
ing Data General |
Winchester-type ¢
disks. As well as
your own Inter-
faces. Two syn-
chronous/asynchronous
communications ports, program-
mable to 19.2K baud.

And a host of features many desktop
computers don’t even have as options.

Which 1s a lot of computer to find in R
a desktop computer that doesn’t take up ™ 7 g
the whole desk. T

As impressive as the hardware may



that executes at assembly language speeds.
An ANSI-compatible BASIC that lets
you quickly write large programs that take
up a small amount of space. A full range
of user-friendly aids like a Command Line
Interpreter, a Menu Editor, and a Debug-
ger. And MP/OS, one of the most ad-
vanced operating systems in the industry.
With software like that, you can be out
making a name for yourself while everybody
else 1s trying to figure out
how you did it.

You can take your big ideas any-
where in the world. Because the MPT/100
comes with the same worldwide support we
give every Data General computer.

And when you start to carry a lot of
weight in your industry, you can migrate all
your software, all your peripherals, and
everything you've learned. Because we've
gone out of our way to make Data General
computers get along with each other.

The point we're driving at is that this
computer can help you do what a lot of
other companies have done with other
Data General computers.

Like Finnigan of Sunnyvale, Califor-
nia, one of the world’s leading suppliers
of Mass Spectrometers. They came to
Data General partly because they
had to write software elaborate
enough to identify the fingerprints of
over 30,000 chemicals. Partly be-
cause of our worldwide service.
And partly because they didn’t
have to wait a year to get our
computers.
Of course buying an MPT/
100 may mean driving your pres-
ent car a while longer. But look
at it this way. A few years from
now, maybe you'll be driving any
car you jolly well please.
or more information about
the MPT/100 computer, call your
local Data General office, your
Data General manufacturers repre-
sentative, or one of the distributors listed

below. Or write us at MIS C-228, 4400
Computer Drive, Westboro, MA 01580.

¢y DataGeneral

% We take care of our own.

MPT/100 computers are available for delivery from SCHWEBER, HALL-
MARK, KIERULFF, ALMAC/STROUM and R.A.E. in Canada.
microNOVA is a registered trademark of Data General Corporation.

© 1981, Data General Corporation.
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memory. Applications are seen in such
diverse multitasking areas as industrial
control systems with complex 1/0
requirements, multifunction small busi-
ness and personal computers, PABX
equipment, multiuser/multidisc file
servers, and transaction processing sys-
tems such as those used for electronic
funds transfer.

The iAPX 86/30 and 88/30 are MULTI-
BUS™ compatible. Like the 8086 and 8088,
the 80130 is fabricated with HMOS, the
company’s patented, metal oxide semi-
conductor process technology. The 0s
product is packaged in a 40-pin cerDIP.
Intel Corp, 2625 Walsh Ave, Santa
Clara, CA 95051.

Circle 243 on Inquiry Card
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New full-featured, multi-function printers

that do more but cost less

MEET THE PRINTEK 900 SERIES — two new matrix printers that are
a generation ahead with more exclusive features, more standard features,
high performance for demanding applications, and multi-function
versatility. And we design and build the entire printer so prices are lower

than you would expect.

PRINTEK—FOR DATA PROCESSING. Choose 170 and 340 cps
models. Both are downloadable for special character fonts and both have
four resident fonts in four pitches plus double widths. And you can print
the 16.7 pitch to a full 227 col. width (16").

PRINTEK—FOR GRAPHICS. Convert reams of data to meaningful
graphic displays with densities of 144x144 dots/inch in symmetrical
formats for correct aspect ratios. You can even enter and exit the graphic
mode character by character for mixed graphics and text.

PRINTEK—FOR CORRESPONDENCE. Overlapping printing and
descenders provide a normal text appearance to this draft-quality mode.
Underlines and superscript/subscripts add versatility. And these machines
are easy to live with in office environments — small in size, quiet, and

simple to operate.
PRINTEK—FOR VALUE.
Model 910 $1695, model 920 $2345.

Find out how much more printer

you get from PRINTEK — write or call.

Distributor and OEM
inquiries invited.

48

intek
prln e inc.

1517 Townline Road
Benton Harbor, Mich. 49022
616/925-3200
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0S provides interface

to CP/M based software

A software operating system, M/0S-80
provides a standard interface between
cP/M™ or sD Series™ based user soft-
ware and the MDX Series™ board level
microcomputer products. The system is
designed to run on z8o based microcom-
puters using FLP-80DOS programs. The
system is sold on a floppy disc which is
bootable on any 32k, 48k, or 64k
Mostek disc system.

Each file can be expanded well beyond
the 256k cp/M limit to over 65M bytes.
Random file accessing techniques, file
protection attribute bytes, direct access
to a system clock, and interrupt han-
dling—features not often found on cp/M
systems—are included on the recently
announced 0S. The system also includes
over 14 utility programs not offered by
CP/M. One such program activates the
System Spooler, which acts like a sepa-
rate task to print files while another task
is simultaneously processed. The 0s is
shipped in three configurations to sup-
port several combinations of Mostek
board level products. Four memory con-
figurations for each of these systems
provide 12 0OS versions.

As a diskette only, the software is
priced at $199. The diskette with boot-
strap P/ROMs is $249. Unlimited
reproduction rights are available for
$1995. Mostek Corp, 1215 W Crosby
Rd, Carrollton, TX 75006.

Circle 244 on Inquiry Card
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Maintenance processor in easy to use
large computer system enables both
local and remote diagnostics

Ithough both hardware and soft-

ware offer sophisticated capabilities
compared to previously announced
32-bit computer systems according to
Microdata Corp officials, the SEQUEL™
system is “‘the first fast, powerful large
system that’s as easy to use as a small
system.”” It is not intended to be a
number cruncher for scientific applica-
tions; rather, it is described as an
advanced information processor aimed
at the commercial market—for people
who are not computer professionals.
One specific use might likely be in a
standalone special purpose interactive
application such as manufacturing con-
trol where process automation can now
be handled on the plant floor.

One design objective when SEQUEL
(then code-named ‘‘Sequoia’’) was being
developed as the big brother to the

(continued on page 52)




Make MICROMATION’s MARINER your
entry-level system. System expansion is
easy and inexpensive; plug in another
Satellite processor card, connect a terminal,

and you have multiprocessor, multitasking
lift-off!

Each user has his own processor and 64K
bytes of dynamic RAM, keeping MARINER
performance up under loads that make
single-processor systems sag. A separate
4-MHz Master processor and memory hold
costs down by managing the sharing of
MARINER’s built-in 22M-byte Winchester
disk drive, 8-inch floppy disk and 1/4-inch
streaming tape drive.

There’s nothing nebulous about

MARINER’s flexibility. Operate with CP/M,

MP/M, or the new, high-speed DBOS (CP/M
compatible) and you’ll have a galaxy of
software available for applications.

Program satellites with BASIC, COBOL, or
FORTRAN, use them for word processing,
general accounting, any of a multitude of
tasks, each with complete independence.

CP/M and MP/M are trademarks of Digital Research, Inc.
DBOS is a trademark of MicroConcepts, Inc.
MARINER (Pat. Appd. For) is a trademark of MICROMATION, INC.

The background to the MARINER system is a photograph of the

Lagoon Nebula, which can be seen with the aid of binoculars in the constellation
Sagittarius.

PALOMAR OBSERVATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY,
copyright by the California Institute of Technology. (Palomar Observatory photograph)

...epanding to eight

Satellite Processors
at down-to-earth cost!

And MARINER’s M/LINK modem
communicates at 2400 baud on standard
voice-grade phone lines, using SDLC,
BI-SYNC, or X.25. Sounds universal?
MARINER is.

MARINER’s attractive, freestanding
cabinet houses the Master and up to eight
Satellite processors. And it’s only 14" x 20”
x 29" in size, so it fits in beautifully, quietly,
anywhere!

Get a world of additional information

about MARINER now by calling your
MICROMATION dealer. If you need help in
locating the dealer nearest you, or if you
would like to hear about our special support
program for systems integrators and OEM
manufacturers, call MICROMATION now!
1620 Montgomery Street, San Francisco,
CA 94111, 415/398-0289 TLX: 172457

Lr—J)
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Now you can get a terminal
as easy to use as aVT100 no matter
what kind of terminal you need.
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Up until now if you wanted VT100
quality in anything other than a VT100,
you had two choices: Do without,
or settle for something less.

Now Digital’s created a family of
VT100 terminals. All of them as easy
to use as a VI100 because they're all
made with the same high regard for
people and the way they work.

The new VT125 business graphics
terminal, for instance.

Affordable graphics for business
and engineering.

It gives you what you'd expect in
terms of durability and ease of use
from a VT100. But what makes it an
ideal graphics terminal is our new
graphics instruction set called ReGIS
(Remote Graphics Instruction Set).

With just a few simple lines of pro-
gramming language, even an average
programmer can run V1125 graphics
off of your present minicomputer.

Then, with simple but powerful
ReGIS commands, any operator can
call up data and put it into graphic
form with very little demand on the
@R

The VT125 also writes text as well
as it draws pictures, so what graphics
fail to express, words can.

You can buy the VT125 as a com-
plete terminal package. Or you can
buy it as an option for the VT100 you
already own.

Either way, it'll work like a charm
on any system supporting ASCII
terminals. As will any other terminal
in the VT100 family.

This next one, for instance.

The economical VT101.

It can display 80 or 132 columns of
data with smooth scroll. You can
select double-height and double-width
characters. And you can personalize
it right from the keyboard . . . so
you'll feel comfortable working with it.

But because the VT101 was
designed with a little less power and
option space than the VT100, it costs
less.

Thus it's perfect for people who
want a terminal as easy to use as a
VT100 but not as powerful or
expandable.

The VT101, we think, fills a very
practical niche between too much
terminal and not enough.

But suppose you need even more
features to start out with?

The VT131. A new, fully

optioned terminal.

You get advanced video features to
make an operator’s life easier and more
productive. The VT131 also comes
with a printer port, five full and half
duplex protocols and full modem
control.

With the VT131 you can select
block mode or character operation
from the keyboard.

All of these features are designed in
a terminal package that, like the
VT101, has less option space and
power than a VT100.

Thus the VT131 also represents an
affordable choice in terminals.

Then, of course, there’s the VT100
itself.

Some have called it the
“perfect” terminal.

Perfect for OEMs developing
demanding applications. Perfect for

CIRCLE 25 ON INQUIRY CARD

people who'll want its power and
space for additional options later on.

There are options now that'll turn a
VT100 into a personal computer for
the office, or into a business graphics
terminal. Easily and affordably.

Many have called the VT100 the
best video terminal ever made.

Imagine what they'll say about a
whole family of them.

Hard copies from your terminals?

For printed copies, you can choose
from the DECprinter III for excep-
tional throughput or the versatile
DECwriter [V if your applications
include graphics. One is probably
perfect for you. Your Digital terminals
dealer can help you decide.

To buy your terminals, see your
local Digital terminals dealer or sales
representative today or contact:
Digital Equipment Corporation,
Terminals Product Group, MR2-2/Mé7,
One Iron Way, Marlboro, MA 01752.
Telephone toll-free 800-225-9378
(outside the continental U.S. or in
Massachusetts call 617-467-7068)
between 8:30am and 5:00pm Eastern
time. In Europe: Digital Equipment
Corporation International, 12 Av. des
Morgines, CH-1213 Petit-Lancy/
Geneva. In Canada: Digital Equipment
of Canada, Ltd.

We change the way
people work.
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company’s REALTY® series of small
computers was to enable execution of
machine instructions at least 8 times
faster than REALITY. Benchmarks to
date indicate that some applications run
50 times faster, and others, which re-
quire high levels of disc activity, run just
barely 2 times faster. On the average,
and again dependent on application mix,
the company claims performance up to
10 times faster than that of small busi-
ness systems. To meet another objective,
that of enabling many more users to
operate the machine, system designers
increased processor bandwidth. Now as
many as 127 interactive terminals can be
operated simultaneously.

Basic processor technology is based
on 2901 bit slice architecture with
numerous 780 type microprocessors as
special task controllers. Storage capacity
of the system is up to 2M bytes of main
memory (16k chips) and 1G byte of disc
capacity. Special function independent
processors handle 170 and local and
remote diagnostics, with single-bit archi-
tecture, intelligent controllers function-
ing through a DMA multiplexer, and 16
DMA channels. An 1/0 processor inter-
faces with disc controllers and commu-
nications controllers through the data
bus. In addition, according to Micro-
data senior scientist Richard Vahlstrom,
a diagnostic maintenance processor
(DMP) enables remote control of the Cpu
and also serves as a local controller. One
CRT terminal acts as an interface to the
pMP, performing all initialization and
setup of the system.

The company, it is said, has made an
effort to include more diagnostics in this
machine than it had in the past—firm-
ware and software level diagnostic capa-
bilities built into SEQUEL are much
improved compared with earlier, similar

products. For example, using modems
and a telephone line, software on a
system located in New York can be
debugged to the PCB level remotely from
the home office in California.

To obtain the necessary high power of
the CPU, a separate processor, running
independent from the cpu, fetches,
parses, and places instructions into
proper locations. It runs with a simple
program and sets up all software instruc-
tions used by the cpu. Microdata soft-
ware engineer Terry Johnson has stated
that whereas instruction decoding on
previous computers required as much as
40% of the CPU’s time, the separate pro-
cessor reduces that time to about 5% by
decoding in parallel to the cpu. He also
stressed that a significant difference be-
tween SEQUEL and other 32-bit systems is
its software architecture, which allows
users to share data without being aware
that they are sharing.

SEQUEL hardware is designed to
handle frames, each consisting of 512
bytes of data, that could be either in
main memory or on disc. Firmware
automatically brings data into memory
whenever they are accessed. When a
software instruction is executed, hard-
ware determines the location of
referenced data. If in main memory,
there is immediate access.

Standard program languages include
DATA/BASIC and English®, a database
language that permits programmers to
enter commonly used words rather than
codes to generate reports. An additional
option, ALL™ (application language
liberator), is claimed to reduce develop-
ment, testing, and debugging time, vir-
tually eliminating programming. ALL is
not designed to replace analysts respon-
sible for system design, but it does save

(continued on page 56)

32-bit SEQUEL large business system. Features include up to 2M bytes main
memory and 1G-byte disc capacity. System supports simultaneous access by
up to 127 users via CRT terminals. Ease of use is augmented by ALL, an
application development tool that virtually eliminates programming
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Message
from

MDB:

“MDB is on your side! We want
to serve you with superior prod-
uct quality, innovative features,
better than competitive prices,
short delivery times and with
responsive sales personnel located
conveniently to you. Call your
MDB salesperson today!’

Bill Wollam,

MDB Sales Manager
MDB
Direct Sales Offices
Central Northeast NY/NJ/Eastern
216/247-2630 Pennsylvania
Nodlesn 516/324-3608
California Mid-Western

408/733-3950

Mid-Atlantic
703/893-0753

New England
617/444-1800

Southeastern
305/275-5898

312/980-8929
Southwest Central
713/376-3973
214/559-3890

So. California/
Arizona
714/998-6900

Authorized
Manufacturers'
Representatives

Pacific Northwest
E.S. Chase Co.
206/453-0759 505/523-4480
503/641-4111 Rocky Mountain
Hawaii Area

The Thorson Co.  Electrodyne Inc.
808/524-8633 303/695-8903

New Mexico
Sota Rep.

For technical information
and pricing call

714/998-6900

)
SYSTEMS INC.

1995 N. Batavia Street
Orange, California 92665
714-998-6900

TWX: 910-593-1339



The most complete line of Interface Products for PDP=II, LSI-11
and VAX Computers with features you can't get anywhere else

For DEC users...
MDB makes the difference!

You can have it all! Along with the benefits of controller and a programmable real time clock.
your DEC computer, you can get interface products ~ + PROM memory modules, some with an on-board
that significantly extend the capability, flexibility PROM programmer.

and economy of DEC systems. MDB makes more + General purpose interface and bus foundation
DEC system boards than any independent man- modules.

ufacturer —some with plain vanilla compatibility; + LSI-11 based subsystems and systems with capa-
others with plain incredible performance boost- bilities like TU-58 cartridge storage and memory
ing features. For example — management.

« LSI-11 system boxes with 22-bit addressing and

« Line printer controllers for every major line e .
switching power supplies.

printer, with complete self-testing capability and

optional RS-422 “long lines” In addition to the DEC compatible products,

« Peripheral device controllers for card readers, MDB also manufactures comparable interfaces for
X-Y plotters, electrostatic printer/plotters and Data General, Perkin-Elmer, Intel and IBM
paper tape readers/punches. Series/1 computers. All MDB products are avail-

+ DZ11 compatible multiplexors for LSI-11 and able under GSA contract #GS-00C-02851.

PDP-11 users; some combine RS-232 and current Give your DEC system all the benefits. Discover
loop or RS-422 with a single board. the difference MDB interface products can make.

+ High speed synchronous serial interfaces; one
DUP-11 compatible model has all bit and byte
protocols even for LSI plus X.25 capability.

« Inter processor links between Unibus computers
or between Unibus and Q-bus.

« System modules including DMA modules

with RS-422, general purpose parallel

and digital I/O inter-
faces, an IEEE 488 bus

*Trademark Digital Equipment Corp

1995 N. Batavia Street
Orange, California 92665
B 714-998-6900

SYSTEMS INC. TWX: 910-593-1339
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MULTIPROCESSOR SYSTEMS

IR,

Shown from top to bottom: CM 16/DS2 Multiprocessor System; CMT 68000 CPU; CM 16/DS2 Storage Subsystem.




The Complete Family Of 68000 Systems And Products.

CM Technologies presents a complete family of Multibus*-
compatible computer products and systems based on the
Motorola 68000. From our CMT 68000 16-bit single
board computer to the CMS Series 16 Multiprocessor Sys-
tems, you can choose the state-of-the-art solution to in-
crease your system performance and reduce development
time and risks.

The CMT 68000 CPU board provides system designers
with a high-performance 68000-based single board com-
puter including 64K of dual ported RAM. The CMT 68000
CPU is also available set in an industry-standard 19" chas-
sis, 9-slot Multibus card cage with serial 1/O ports and
power supply. Either way, you get the most powerful 16-
bit microprocessor available today in the popular Multibus
standard which will help speed your product to market.

For software development, CM Technologies
offers a range of options. Using the CMS 16/DSI,
software may be developed on any DEC**
PDP-11** and the finished program down-
loaded to and debugged on the CMT 68000
CPU. The top of the line is the CMS 16/DS2 Multi-

processor System, a powerful CP/M* based computer
system with dual processors, which functions as a stand
alone, real-time development system. A Z80'CPU func-
tions as an 1/O controller or a bus master to run CP/M
application software. A CMT 68000 CPU runs the main
program and is the execution vehicle for developing cus-
tom applications. For storage, the CMS 16/DS2 provides
a built-in 11 Megabyte Winchester drive and a dual-
sided, double-density floppy disk.

When you add it all up, CM Technologies delivers the
family of state-of-the-art products you need for product
development. Best of all, they're available now, so you

can start designing today.

*Multibus is a registered trademark of Intel Corporation. ** DEC and PDP are registered
trademarks of Digital Equipment Corporation. +CP/M is a registered trademark of Digital
Research, Inc. TZ80 is a registered trademark of Zilog, Inc.

Palo Alto, CA 94301 415/326-9150
™ Telex: 334417 Cable: CHIMINGCO

For more information, call or write:
CM Technologies
\ 525 University Avenue
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Our EMC resin-sealed
filters keep battlefield
communications on line.

When a large defense contractor
was experiencing electromagnetic
interference (EMI) on their battle-
field data communications lines,
Spectrum Control, Inc. was called
in. Spectrum is a full-service com-
pany that . provides professional
electromagnetic compatibility
(EMC) testing, consulting, manu-
facturing and design. Our experts
solved this problem by installing
resin-sealed filters* directly on
the data communication lines, to-
tally clearing - up all battlefield
interference.

Spectrum also designs and man-
ufactures EMI/RFI suppression fil-
ters, gaskets, capacitors, shielded
viewing windows and many other
custom and standard interference
control devices. Our computer data-
base contains over 57,000 product
variations to help us solve any EMC
'problem you may encounter at any
stage of your system’s develop-
ment. And our testing facilities
include a completely equipped
Anechoic Chamber and open field
sites.**

So contact us about your EMI
problem. Write: Spectrum Control,
Inc., 8061 Avonia Rd., Fairview,
PA 16415. Or call: 814-474-1571.
*See Engineering Bulletin 27-0027-46
(part # 51-719-021). **Spectrum’s test-
ing facilities meet all FCC, VDE, CISPR,
CSA and MIL-STD 461 A/B requirements.
EMC resin-sealed filters are available
locally through authorized Spectrum
Control distributors

SPECTRUM CONTROL INC.

Making technology compatible with technology.
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time by eliminating the need to develop
documentations. Every application is
developed and documented the same
way, and therefore can be easily
changed. ALL is self-documenting—upon
completion of the application, the
operator’s instructions and application
specifications are automatically
printed out.

In essence, according to Gerald
Fleming, vice president of corporate
marketing, SEQUEL is a ‘‘super
REALITY’’ that runs much faster and
offers both improved performance and
larger memory. The design target of

being an easy system to use was given
equal importance by the company and
has been met.

A basic SEQUEL system—including
four CRT terminals, 1M byte of main
memory, 256M bytes of disc memory,
one magnetic tape drive, and one
300-line/min printer—is priced at
$155,500. ALL is available optionally for
a one-time licensing fee of $22,700.
Microdata Corp, 17481 Red Hill Ave,
Irvine, CA 92714.

—Sydney F. Shapiro, Managing Editor

Circle 245 on Inquiry Card

Compatible base architecture to optimize UNIX operating system

PLEXUS
MAIN
PROCESSOR

256k-BYTE TO 4M-BYTE

MAIN MEMORY

MULTIBUS INTERFACE

170 4
LS DISE CONTROLLER
DISC DRIVES 170 3 INTELLIGENT
COMMUNICATIONS
PROCESSORS (ICPs)
1704 INTELLIGENT ]
9-TRACK TAPE g -
TAPE DRIVES CONTROLLER = | 8 SERIAL PORTS
=| CRTs
=| CHARACTER PRINTERS
MODEMS, TTYs
OTHER .
e OTHER SERIAL DEVICES
CONTROLLERS
1 PARALLEL PORT
LINE PRINTERS
\

Plexus p/40 system. Industry standard hardware with extensive use of DMA
channels allows intelligent controllers to offload tasks from main processors,
while maintaining response time for up to 24 terminals

Specifically designed to run the UNIX
operating system, Plexus P/40 computer
utilizes a compatible base architecture
concept to optimize the characteristics
of UNIX. Plexus accomplishes this and
also maintains flexibility and expansion
paths for the OEM by using a distributed
processing architecture that allows off-
loading of specialized tasks to sepa-
rate processors and the standard
MULTIBUS™, Thus every controller has
its own processor, and different
capabilities can be easily added by plug-
ging in MULTIBUS cards that are available
for a wide variety of functions.

In addition to taking advantage of
UNIX multiprogramming and multi-user

capabilities, the P/40 hardware design
relieves some constraints imposed by a
timeshared operating system. Since UNIX
is memory and disc intensive, a DMA
channel between disc and main memory,
with a bandwidth of 3M bytes/s speeds
disc transfers and overlays. A memory
manager handles memory mapping and
transfers between main memory and the
peripheral controllers. Since UNIX is not
a realtime operating system, its handling
of interrupts is impaired; however, this
situation is improved by multiple pro-

cessors and intelligent controllers.
Memory consists of increments of
256k bytes using high speed 16k dynamic
(continued on page 59)



ROMs

MOS STATIC ROMs (+5 Volts)

Character Generators3

A i No. of

Organization Part Number C(f‘:s;::;‘e F?in:
128 x (7 x 5) MCM6670P 350 18
128 x (7 x 5) MCM6674P 350 18
128x (9% 7) MCM®66700P 350 24
128 x (9% 7) MCM66710P 350 24
128 x (9% 7) MCM66714P 350 24
128 x (9% 7) MCM66720P 350 24
128x (9% 7) MCM66730P 350 24
128x (9% 7) MCM66734P 350 24
128 x (9% 7) MCM66740P 350 24
128x (9% 7) MCM66750P 350 24
128 x (9% 7) MCM66760P 350 24
128x (9% 7) MCM66770P 380 24
128 x (9% 7) MCM66780P 350 24
128x (9% 7) MCM66790P 350 24

Binary ROMs ( + 5 Volts)

i . of

Organization Part Number A‘ifmzs;aT;Te NF(’)in:
1024 x 8 MCM68A308P 350 24
1024 x 8 MCM68A308P74 350 24
1024 x 8 MCM68B308P 250 24
2048 x 8 MCMB68A316AP 350 24
2048 x 8 MCMB68A316EP 350 24
2048 x 8 MCMB68A316EPI14 350 24
4096 x 8 MCMB68A332P 350 24
4096 x 8 MCM68A332P24 350 24
8192 x 8 MCM68A364P 350 24
8192x 8 MCM68A364P34 350 24
8192x 8 MCM68B364P 250 24
8192x 8 MCM68365P25 250 24
8192x 8 MCM68365P35 350 24
8192x 8 MCM68366P25 250 24
8192x 8 MCM68366P35 350 24

CMOS ROMs (+5 Volts)

A Ti No. of

Organization Part Number ?ﬁ?;a;Te F?in:
256 x 4 MCM 14524 1200 16
2048 x 8 MCM65516P43 430 18
2048 x 8 MCM65516P43M4 430 18
2048 x 8 MCM65516P55 550 18

3Character generators include shifted and unshifted characters, ASCII
alphanumeric control, math, Japanese, British, German, European and
French symbols.

4Standard Patterns for MOS ROMs
MCM68A308P7 — MC6800 MIKbug/MINIbug ROM
MCMB8A316EP91 — Universal Code Converter and Character Generator
MCMB68A332P2 — Sine/Cosine Look-Up Table
MCM68A364P3 — Log/Antilog Look-Up Table
MCM65516P43M — MC146805 Monitor Program

PROMs

ECL PROMs
Ti No. of
Organization Part Number A((:::‘:s‘?na;r)ne l(:in:
32x8 MCM10139 20 16
256 x 4 MCM10149 25 16
TTL PROMs
Organization | Part Number A?ﬁ:s;:;?‘e Output N:i.n;)f
512x8 MCM7641°* 70 3-State 24
1024 x 4 MCM7643 70 3-State 18
1024 x 8 MCM7681 70 3-State 24
2048 x 4 MCM7685 70 3-State 18
3-State
2048 x 4 MCM7689 - with Registers 20
2048 x 8 MCM76161° 80 3-State 24

Not all package options are listed.

Operating temperature ranges
MOS — 0°C to 70°C
ECL — Consult individual data sheets
TTL — Military —55°C to + 1256°C, Commercial 0°C to 70°C

MOTOROLA
MEMORIES

Motorola has developed a very broad range of reliable
MOS and bipolar memories for virtually any digital data
processing system application. And for those whose re-
quirements go beyond individual components, Motoroia
also supplies Memory Systems and Micromodules.

New Motorola memories are being introduced con-
tinually. This selector guide lists all those available as of
December 1981. For later releases, additional technical
information or pricing, contact your nearest authorized
Motorola distributor or Motorola sales office.

Data sheets may be obtained from your in-plant VSMF
Data Center, distributors, Motorola sales office or by
writing to:

Literature Distribution Center

Motorola Semiconductor Products Inc

P.O. Box 20912

Phoenix, AZ 85036

MOTOROLA
MEMORIES

Selector
Guide

RAMs
ROMs
PROMs
EPROMs
EEPROMs

December 1981
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RAMs

MOS DYNAMIC RAMs

MOS STATIC RAMs (+5 Volts)

o Access Time Power No. of
Organization Part Number (i) Supplies Pins
4096 x 1 MCM4027AC-2 150 +12, ¢5V | 16
4096 x 1 MCM4027AC-3 200 +12, +5V | 16
4096 x 1 MCM4027AC-4 250 +12, +5v]| 16
16384x1 | MCM4116BP15 150 +12, ¢5V| 16
16384x1 | MCM4116BP20 200 +12, +5Vv | 16
16384x1 | MCM4116BP25 250 +12, ¢5V| 16
16384x 1 | MCM4517P10 100 +5V 16
16384x 1 | MCM4517P12 120 +5V 16
16384 x 1 MCM4517P15 150 +5V 16
16384 x 1 MCM4517P20 200 +5V 16
32768x 1 | MCM6632L15! 150 +5V 16
32768x1 | MCM6632120" 200 +5V 16
32768x1 | MCM66321.25" 250 +5V 16
32768 x 1 MCM6633L15 150 +5V 16
32768 x 1 MCM6633L.20 200 +5V 16
32768 1 MCM6633L.25 250 +5V 16
65636 x 1 MCM6664AL121* 120 +5V 16
65536x 1 | MCM6664L15" 150 +5V 16
65536x 1 | MCMB6664AL1S!* 150 +5V 16
65536 x 1 MCM66641.20' 200 +5V 16
65536 x 1 MCM6664125! 250 +5V 16
65536x 1 | MCMB665AL12* 120 +5V 16
65536x 1 | MCM6665L15 150 +5V 16
65536x 1 | MCM6665AL15* 150 +5V 16
65536x 1 | MCM6665L20 200 +5V 16
65536x 1 | MCMB665L25 250 +5V 16

TTL BIPOLAR RAMs

Organization | Part Number Afml;m Output N:i.n:f
256 x 4 MCM93422 45 3-State 22
256 x 4 MCM93L422* 60 3-State 2

" 3-State

256 9 MCM93478 60 i
256 x 9 MCMa3479* 45 3-State 22
1024 x 1 MCM93415 45 Open Collector 16
1024 % 1 MCM93425 45 3-State 16

*To be introduced.
1Motorola’s innovative pin #1 refresh

2AII MOS memory outputs are three-state except the open collector
MCM2115A series.

Organization | Part Number |
128x8 MCM6810 450 24
128x8 MCMB8A10 360 24
1288 MCM68B10 250 24
1024% 4 MCM2114P20 200 18
1024 x 4 MCM2114P25 250 18
1024 % 4 MCM2114P30 300 18
1024x 4 MCM2114P45 450 18
1024 % 4 MCM21L14P20 200 18
1024 x 4 MCM21L14P25 250 18
1024 x 4 MCM21L14P30 300 18
1024 % 4 MCM21L14P45 450 18
1024 % 1 MCM2115AC452 45 16
1024 x 1 MCM2115ACE52 55 16
1024 x 1 MCM2115AC702 70 16
1024 % 1 MCM21L15AC452 45 16
1024 x 1 MCM21L15AC702 70 16
1024 % 1 MCM2125AC45 45 16
1024 % 1 MCM2125AC55 565 16
1024 x 1 MCM2125AC70 70 16
1024 % 1 MCM21L25AC45 45 16
1024 x 1 MCM21L25AC70 70 16
4096 x 1 MCM6641P20 200 18
4096 % 1 MCM6641P25 250 18
4096 % 1 MCM8641P30 300 18
4096 % 1 MCM8641P45 450 18
4096 x 1 MCM66L41P20 200 18
4006 1 MCM66L41P25 250 18
4096 x 1 MCM66L41P30 300 18
4096 x 1 MCM66L41P45 450 18
4096 1 MCM2147C55 55 18
4096 x 1 MCM2147C70 70 18
4096 % 1 MCM2147C85 85 18

CMOS STATIC RAMs (+5 Volts)

Organization Part Number A((:m?\e N:i'n:f
256 % 4 MCM5101P65 650 2
256 x 4 MCM5101P80 800 22
256 x 4 MCMS51L01P45 450 2
256 4 MCM51L01P65 650 2

ECL BIPOLAR RAMs

Organization Part Number A‘;f‘:s:‘::)"e N:i},:f
8x2 MCM10143 15 24
256% 1 MCM10144 26 16
16x 4 MCM10145 15 16

1024 % 1 MCM10146 29 16
1024 x 1 MCM10146A* 10 16
128x 1 MCM10147 15 16
64x 1 MCM10148 15 16
256 1 MCM10152 15 16
256 % 4 MCM10422° 15 2
4096 % 1 MCM10470° 3% 18
1024 % 4 MCM10474° 25 24

EPROMSs

MOS EPROMs
e Access Time Power No. of
Organization | Part Number {ns max) Supplies Pins
1,024x8 | MCM2708C 450 +12, £6V 24
1024 x 8 MCM27A08C 300 +12, £5V 24
2048 x 8 TMS2716C 450 +12, 6V 24
2048 x 8 TMS27A16C 300 +12, £6'V 24
2048 x 8 MCM2716C 450 $5V 24
2048 x 8 MCM2716C35 350 +5V 24
4096 x 8 MCM2532C 450 +5V 24
8192x 8 MCM68764L 450 +5V 24
8192x8 MCM68766L 450 +5V 24
8192x8 MCM68766L.35 350 +5V 24

EEPROMs

MOS EEPROMs

Organization | Part Number A‘(:ns m;:r,ne SZ‘;:I?;S N:i'n: )
16x 16 MCM2801P 10 us +5V 14
32x32 MCM2802P* 15 us +5V 14

EPROM/ROM COMPARISON

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
32K 16K

MCM68764

MOTOROLA'’S PIN-COMPATIBLE ROM FAMILY
32K 16K

MCMB68A316E
INDUSTRY STANDARD PINOUTS
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RAMs, expandable to 4M bytes. Orga-
nized as 22-bit words with 16 bits for
data and 6 error correcting bits per
word, memory performs single-bit error
detection and correction, and double-bit
error detection. Cycle time, with error
detection and correction, is 600 ns.

The multiple processor architecture of
the p/40 allows it to accept up to 8
processors, including the main or job
processor; intelligent communications
processors (ICps) which handle serial
communications; disc and tape control-
lers; and additional intelligent con-
trollers selected by the user. Giving
controllers local processing and memory
greatly reduces the number of interrupts
the job processor is called upon to han-
dle, and potentially increases the num-
ber of interrupt levels in the system to
several thousand. (See illustration.)

Based on the 16-bit z-8000, the main
processor includes a floating point pro-
cessor that can perform single precision
(32-bit) or double precision (64-bit)
arithmetic functions. A battery operated
realtime clock remains operational even
when the system is powered down and
gives the processor continuous time and
date information. This feature, along

System is designed to optimize UNIX
operating system developed by Bell
Laboratories. Typical 8-user Plexus
P/40 has 512k bytes main memory, 72M
bytes disc storage, 8-channel icpP, and
9-track tape unit

with firmware power-up and self-test
programs, allows a user to start up the
system with a single switch.

The intelligent communications
processor, ICP, is designed to offload
serial 170 tasks from the job processor.
The 1CP’s onboard z-8000 controls serial
communications with eight rRs-232 chan-
nels at 19.2k baud, performs buffering,
and handles data transfers between the
ICP and main memory. In addition to

DECEMBER 1981

Available right now —and for under
$6000! PrintaColor IS8001, the world’s
first low-cost color ink jet printer. All the
advantages of hard-copy color graph-
ics. And at a price you can afford!
One thin dime —and two minutes
time! Fast, quiet and cost efficient.
Just 10¢ per copy! Typewriter-size
desktop unit uses
ordinary fanfold
paper. And con-
tinuous copy print-
ing, unattended.
What you see

Now-hard copy
in color
foronethindime

is what you get! Now expand the
advantages of color graphics to color
hard copy. PrintaColor’s innovative
overlay system gives you the high
quality of color ink jet printing without
the high cost. From the display screen
to the desk or conference table —
graphics in color — quickly, quietly,
efficiently, and
now affordably!
Call or write
for the name of
your nearest
representative.

L FrintiaLolior

INGREDIENTS LATER |
nggpgns g

SSEN]

PrintaColor Corporation PO.Box 52 Norcross, Georgia 30091 404/448-2675
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serial ports, the ICP has one parallel Cen-
tronics type port and nine DMA channels,
each associated with a communications
port. Data transfers between the I1CP and
main memory take place via the DMA
channels.

Communication between the ICP and
main processor takes place via command
and status blocks located in main mem-
ory, which are controlled by the ICP’s
processor. The ICP can address 64k
bytes, the lower 48k (16k are P/ROM) on
its local board, and the upper 16k
mapped into main memory by the sys-
tem’s memory manager. Plexus P/40 can
handle up to three icps for a total of 24
users.

Other intelligent controllers supplied
with the basic system include a disc con-
troller, a storage module drive (SMD)
type handling up to four 145M-byte
Winchester drives; and a tape controller
likewise handling up to four tape drives.
The disc controller can detect an erro-
neous data burst up to 32 bits in length
and correct a burst up to 11 bits long. It
uses a 32-bit error code that it appends
to each sector ID or data field when that

field is written to disc. The 0.5” (1.3
cm), 9-track 1600-bit/in tape subsystem
can operate in streaming mode and back
up 46M bytes in 4.8 min, or in conven-
tional mode compatible with ANSI/IBM
for exchanging data among computers.
(See photo.)

Plexus deliberately chose Bell Labs
UNIX Version 7 operating system,
licensed from Western Electric, rather
than license or write a UNIX-like system.
The rationale was that programs that
would run under UNIX would most likely
run under systems similar to UNIX, but
that the reverse was not necessarily the
case. Also provided is a C compiler and
a z-8000 assembler. Plexus Computers,
2230 Martin Ave, Santa Clara, CA

95050. —Thomas Williams

West Coast Managing Editor
Circle 246 on Inquiry Card
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TEK 8540 i

For the designer
whose computer can’t help him debug
his microcomputer software.




FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Tek announces the
8540 Integration Unit.

When designing with
microcomputers, your resident
host computer can be a powerful
ally in the fight against impossi-
ble design schedules.

But, ultimately, it only gets
half the job done.

Even though it gives you
everything you need for fast, ac-
curate code development, you
still have to install and debug
your developed code in the pro-
totype hardware. A process that
often consumes half your total
design time.

Enterthe 8540 Integrat|on Unit.

L/)MPU rER

V\/hen it comes to hardware/
software integration, Tektronix
has the answer. The 8540 Inte-
gration Unit. It interfaces easily
with almost any host computer
using ASCII terminal communi-
cations. And, once connected,
its high-performance emulators
and debug software handle the
entire integration process.

All with an unmatched
range of chip support.

Your host & the 8540:
A synergistic team.

The 8540's so-
phisticated inter-
face features make
the most out of
your host's pro-
cessing power.
Like the ability to
download sym-
bolic debug
tables along with
object code to the
8540. Or perma-
nently store your
specialized, host-
oriented debug
commands aboard
the 8540 as either key
words or command strings.

To retain any terminal-
oriented command structures
you've developed, the same ter-
minal can be used for direct
communication with either the
8540 or the host system. There's
even a local printer interface on
the 8540 so its printing opera-
tions won't burden the host.

A Trigger Trace Analyzer for real-
time prototype monitoring.

In many applications, the
timing of code execution be-
comes critical. To fully support
real-time debugging, the 8540
includes an optional Trigger
Trace Analyzer. It has four trigger
channels ready to track down

Chipg‘il'rt;eiﬁgsm.lj.‘ Supports:

16-bit 8-bit
78001 | 6809 8088
78002 6800 8048

' 8086 6808 8039

1 68000 6802  8039-A

i Z80A 8035

j 8080A 8021

w 8085A 8022

b 8049  8041A

Breakpoint halts program execution at the address label “LOOP”
Also shown is a detailed description of the processor’s internal
status at the breakpoint.

even the remotest sections of
code execution.

You can do things like iden-
tify all non-ASCI| writes to an /O
port. Or count the number of calls
to a specific subroutine. Or mea-
sure the elapsed time of an inter-
rupt handler routine.

Let the 8540 f|n|sh the job
your computer started.

Contact your nearest Tek-
tronix field office about buying
or renting the 8540.

U.S.A., Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland, OR 97208
Phone: 800 547-6711, Oregon only 800 452-6773

Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc

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

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

Tektronix

Circle 31 for Literature
Circle 32 for Sales Contact

COMMITTED TO EXCELLENCE
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Midsize 32-bit computer lowers cost
of virtual memory addressability

A midsize 32-bit machine, the ECLIPSE
MV/6000™ complements Data General’s
larger Mv/8000™ by offering the same
virtual storage addressability at a lower
price. Available with up to 2M bytes of
main memory and ability to handle up to
2.5G bytes of online mass storage, the

machine can operate up to 64 user termi-
nals simultaneously.

The 32-bit system, packaged com-
pactly in a rackmounted chassis, is
designed for users who need the large
memory addressability of a virtual
storage implementation but also require
less power than the larger Mv/8000. The
system efficiently manages its address

THE EMULYZER™

PROM EMULATOR/LOGIC STATE ANALYZER
IN ONE COMPACT UNIT

|deal for

3002, 8086, Z8000.

® 35ns PROM emulation ® Up to 16K by 128 Emulator Memory ® Emulates all
types of PROM’s ® 20 MHz Logic State Analyzer ® 4K by 80 Bits Trace ® Exten-
sive Triggering Capabilities ® Multiple Break Points ® Single-Step ® Three
RS232 Ports ® Printer Port ® Tape Cassette ® Software ® Compact
® Rugged ® Portable ® |deal for Field Service

For full story on this proven, time-saving diagnostic tool, contact:

HILEVE

TECHNOLOGY, INC.

bit-slice designs and any high-speed microprogrammed
processor/controller based on: 2901, 2903, 29116, 2910, 8X300, 8X02, 745181,

Park Irvine Business Center
14661 Myford Road/Tustin, CA 92680
(714) 7319477

62 CIRCLE 33 ON INQUIRY CARD

space of up to 4G bytes for each user
within a physical memory that ranges
between 1M and 2M bytes. User pro-
grams of up to 2G bytes are supported.
Management of large logical address
space is handled by the virtual memory
management system integrated into
AOS/VS.

Compatibility with the entire ECLIPSE
family contributes to high performance
and ease of use. Because MV/6000 archi-
tecture is an extension of the 16-bit
ECLIPSE design, instructions for 32-bit
functions coexist with 16-bit instruc-
tions. Users can operate or develop pro-
grams for 16-bit systems while operating
and developing programs for 32-bit
computers without losing efficiency.

Special hardware components incor-
porated in the system improve program
execution and accelerate operating sys-
tem functions. Several special function
processors allocate resources, offloading
the central processor. These processors
are interconnected by high speed buses
to deliver high performance. The sys-
tem’s CPU uses advanced high density
program array logic (PAL® ) components
for high performance in a compact im-
plementation. The 4-way pipelined in-
struction processor provides optimal use
of the system’s central processor.
System cache and instruction cache
memory modules further accelerate
system operations. Reliability and easy
maintenance are provided by an integral
diagnostic processor, called the system
control processor.

MV/6000 incorporates a 3-level inde-
pendent 1/0 facility. A 16.16M-byte/s
burst multiplexer channel (BMC) handles
direct memory access through high
speed disc storage subsystems. A 2.27M
byte/s data channel handles medium to
high speed devices; low speed character
oriented, interrupt per second transfer
devices are handled via the intelligent
asynchronous controllers (IACs).

An extensive set of both hardware and
software products allows expansion.
Peripheral support includes disc drives
ranging from 12.5M-byte Winchester to
277M-byte removable subsystems; 800-
and 1600-bit/in magnetic tape drives;
line printers with speeds of 300 to 900
lines/min; and several synchronous and
asynchronous communications con-
trollers.

The system operates under 32-bit
AOS/VS, an intelligent, multiprogram-
ming software system that controls con-
current timesharing, batch, and online
operations for both 16- and 32-bit pro-
cesses. It constantly monitors all pro-
cesses, automatically adapting the
system to both user priorities and

(continued on page 66)



Are you a systems house or minicomputer OEM?

We're MICOM, and we can help you make more money. sional phone line “glitches’ will drive his CRT’s crazy—and

We specialize in data communications for minicom- you, not the phone company, will be the first to hear about it.
puter users. Our products are meant for your customers, to At MICOM, we build smart little boxes that keep glit-
allow the “dumb” terminals they use with minicomputer ches from having any effect. Our products provide error
systems to operate properly over telephone lines—error- control for dumb terminals and allow several of them to
free and at lower cost. share one telephone line. More than 30,000 of our data

We want to help you too, by making it easy for you to concentrators and error controllers are already in service,
sell turnkey systems with data communications. When installed by their users as painlessly as plugging in a ter-
faced with a remote terminal application, or asale involving ~ minal. (With some of those customers supporting four 2400

_data communications, many OEM's choose to ignore the ~ bps CRT's on a single 2400 bps line, no wonder these
communications components. This not only costs themthe ~ Products are so easy to sell.)
profit they could make, but also makes their bids less MICOM is helping systems houses and OEM's con-
attractive to customers looking for a single source of sup-  centrate on profits. We'll give you the training you need, the
ply. And it drives up the overall system price withoutadding ~ OEM discounts you expect, plus the service and support

to profits. you demand from any good supplier. We'll also give you the
Let the telephone company handle the data communi-  technical tips you'd otherwise have to learn the hard way.
cations? Sure, and let your customer pay a fortune in Call or send today for our free booklet “Data Commun-

telephone charges—while keeping him from running his ications for Minicomputer Users.” It could put you in awhole
terminals as fast as he'd like. To add insult to injury, occa- new add-on business.

) | Micro800.2

LS ol T vstsoncentrstr

U] L) ot i toscommnatins -

MICOM SYSTEMS, INC. e 20151 Nordhoff Street ® Chatsworth, CA 91311 e Telephone (213) 882-6890 ¢ TWX 910/494-4910
Regional Sales and Service e Eastern: Woodbridge, NJ (201) 750-1120 e  Central: St. Louis, MO (314) 576-7626
Regional Sales Offices e Atlanta, GA (404) 435-2999 e Boston, MA (617) 235-8870 e Dallas, TX (214) 258-0774
MICOM-BORER LTD. @ Bel Court® 15 Cradock Road e Reading, Berkshire RG20JT, England e (0734) 866801 e Telex 847135

Available pow from these stocking reps...

AK: Anchorage (907) 276-5616/Juneau (907) 789-3310 @ AL: (800) 327-6600 ® AR: (214) 620-1551 @ AZ: (602) 994-5400 @ CA: Anaheim (714) 635-7600/Lodi (209) 334-1961
San Diego (714) 565-1557/Santa Clara (408) 727-6491 @ CO: (303) 777-8070 @ CT: (203) 226-4281 @ DE: (609) 779-0200 @ FL: (800) 432-4480 ® GA.: (800) 327-6600 @ HI:
(808) 523-8881 @ IA: (402) 895-5850 @ ID: (801) 466-6522 @ IL: (312) 255-4820 @ IN: (317) B46-2591 @ KS: (816) 252-3700 @ KY: (317) 846-2591 @ LA: (800) 327-6600
MA: (617) 235-5520 @ MD: (703) 241-7803 ® ME: (617) 235-5520 @ MI: (313) 588-2300 ® MN: (612) 425-4455 @ MO: Independence (816) 252-3700/St. Louis (314) 721-0401
MS: (800) 327-6600 @ MT: (801) 466-6522 @ NC: (800) 327-6600 ® ND: (612) 425-4455 @ NE: (402) 895-5850 @ NH: (617) 235-5520 @ NJ: North (212) 687-2455
South (609) 779-0200 ® NM: Albuquerque (505) 292-1212/Las Cruces (505) 524-9693 @ NV: (714) 635-7600 @ NY: East -Aurora (716) 655-4322/Loudenville (518) 459-5891
New York City (212) 687-2455/Rochester (716) 442-5631 @ OH: Cleveland (216) 267-0445/Dayton (513) 434-7500 ® OK: (214) 620-1551 @ OR: (503) 224-3145 @ PA: East
(609) 779-0200/West (412) 892-2953 @ RI: (203) 226-4281 ® SC: (800) 327-6600 @ SD: (612) 425-4425 @ TN: (800) 327-6600 @ TX: Dallas (214) 620-1551/Houston
(713) 862-6685 ® UT: (801) 466-6522 @ VA: (703)241-7803 @ VT: (617) 235-5520 @ WA: (206) 364-8830 @ WI: (414) 784-9379 @ WV: East (301) 261-4344/West
(412) 892-2953 @ WY: (303) 777-8070 ® Washington, DC: (703) 241-7803 ® Guam: (671) 646-7280 ® Puerto Rico: (809) 723-9689
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Digitals new 16-bit Falcon.

Fierce competition

8-bit SBCs.

You don't have to sacrifice size or affordability anymore
to step up to 16-bit performance for your ROM-based appli-
cation. Because now you can buy Digital’s new ultra-small
16-bit Falcon for just $521.*

Never has so much microcomputer been packaged in so
little space. At just 8.5” x 5.2, Falcon is by far the smallest 16-
bit SBC on the market—smaller, even, than most 8-bit SBC's.

Yet astonishingly, the tiny Falcon is a full-power LSI-11,
executing the same proven PDP-11 instruction set that has
made our micros the world sales leader.

On one board, the SBC-11/21 Falcon packs 4Kb RAM,
sockets for up to 32Kb PROM or additional RAM, 2 serial
[/O lines, 24 lines of parallel I/O, and 50, 60 or 800 Hz Line
Time Clock. And Falcon's LSI-11 Bus Interface lets you use
other [/O interfaces from Digital’s large family of [/O modules.

However you measure performance—power, function-
ality or size—Falcon is fierce competition for 8-bit SBC'’s.

For complete details, fill out the coupon or contact the
Hamilton/Avnet, Harvey Electronics, Pioneer/Standard,
Pioneer/Washington or Wyle distributor near you. g

Or simply call toll-free (800) 225-9222 and
ask us to send Falcon Information Package
#0-190. InMA, HI, AK and Canada call
(61 7) 568-5707 *In quantities of 100. Single unit price

is $790. Domestic U.S. prices only.

e
| Please rush your Falcon Application Information |
| Package to me at once. My application is: l
[J Laboratory/Scientific
| [J Data Communications |
| [J Industrial Controls (please specify) |
I [] Other (please specify) |
I Name |
| Title l
I Company I
| Street I
I City |
I State Zip Tel. ( ) |
I Digital Equipment Corporation |
Microcomputer Products Group, HL2-2/E10,
| 77Reed Rd., Hudson, MA 01749. e |
S i i e e e e T

CIRCLE 35 ON INQUIRY CARD

Or

We change the way
people work.
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ongoing activities for highly efficient use
of system resources.

Communications products for the sys-
tem include X.25 based XODIAC™ net-
work management software, IBM SNA
compatible DG/SNA software, RJE80
(2780/3780), HASP 11, and RCX70 (3270). The
system, coupled with DG/SNA operates as
an IBM 3274 and 3276 terminal in an SNA
network. Both can operate concurrently
in the system.

Application development program-
ming languages include ANSI 74 COBOL,
RPG II, ANSI BASIC, APL, FORTRAN 5, ANS
FORTRAN 77, PL/I, DG/L™ and Macro
Assembler. Data management software
includes INFOS® 11 file management soft-
ware, CODASYL based DG/DBMS; INFOS II
and DG/DBMS also incorporate query
capabilities designed to help nonpro-
grammers. TPMS transaction processing
management software and interactive
data entry/access (IDEA) software are
also available.

A small system configuration con-
sisting of cpu with 1M-byte main
memory, 1600-bit/in tape drive,
73M-byte disc subsystem, system display
console, 16 display terminals, asyn-
chronous controller, 300-line/min
printer, and A0S/vS software lists for
$172,000. A large configuration with
2M-byte memory, 800/1600-bit/in tape
drive, two 147M-byte discs, 40 ter-
minals, 3 asynchronous controllers,
600-line/min printer, and AOS/vs sells
for $293,200. Data General Corp, Infor-
mation Systems Div, 4400 Computer Dr,
Westboro, MA 01580.
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Medium scale computers shrink
through use of CML circuits

Medium scale DPS 7 systems use the same
architecture, interface concepts, and
operating systems as the Level 64/DPS,
but have twice their performance. This
power, in a package one-third the size, is
attained through use of micropackaged
current mode logic circuits in both cen-
tral processor and 1/0 processors.

High density current mode logic (CML)
reduces power dissipation and electrical
consumption and lowers propagation
time per gate. A CML gate has only two
transistors while ECL requires four; this
difference alone cuts the required power
in half. In addition, since CML operates
on a 3.3-V supply voltage rather than
ECL’s 5.2 V, required power is cut by
another one-third. cML circuits, when
mounted in a micropackage, require less
additional power for lines offchip (ie,

signal transfer to other chips) than do
ECL. Because CML requires less power
than ECL, transistor density can be in-
creased since heating is reduced. Lower
power consumption also allows chips to
be more closely spaced, reducing signal
delay and improving overall circuit
speed.

Micropackaging reduces the length of
electrical connections between circuit
chips and the substrate, and between the
chips themselves. With micropackaging
60 to 100 chips can be mounted on a
single substrate in close proximity; so
power needed to drive the signal among
the chips is hardly greater then power
needed to operate the chips themselves.
In the DPS 7, each substrate is S-cm
square and 1-mm thick, and can receive
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