i
|
i
{
i

o= s

ElectronicDesl

FOR ENGINEERS AND ENGINEERING MANAGERS — WORLDWIDE JULY 26, 1984

PERSONAL COMPUTER SERIES
PCs as OEM components

TECHNOLOGY REPORT
Hardware, standards propel local networks

Personal computer networks
get their own standard

Three chips simplify , A

local network interface y




High Reliability Optoelectronic Products.

Look to HP for high reliability
in hermetic lamps, numeric and alpha-
numeric displays and optocouplers.

They are ideal for ground, airborne
and shipboard equipment, medical
instrumentation, fire control and space
flight systems.

HP is a supplier of JAN and JAN
TX qualified true hermetic light emit-
ting diode lamps. HP also supplies
hermetic numeric and hexadecimal
solid state displays which are imper-
vious to moisture.

Hermetically packaged opto-

CG08312

couplers are available in dual and
quad channel configurations. Several
types of integrated photodetector
IC’s provide users with high speed,
high gain and simple transistor
output options.

For years HP has been a leader in
the production of high reliability opto-
electronic products—products that
are continually tested and upgraded.
Many of HP'’s plastic components
are also used in high reliability
applications.

They're in stock right now at your
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local HP components authorized
distributor. In the U.S. contact Hall-
Mark, Hamilton/Avnet, Pioneer
Standard, Schweber, or the Wyle
Distribution Group. In Canada, call
Hamilton/Avnet or Zentronics, Ltd.

HEWLETT
PACKARD
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IMAGINE WHERE A
PERSONAL PDP-11 COULD TAKE
YOUR OEM BUSINESS.

Ifyou develop OEM solutions  computer inlocal and remote work with a pallette of 4,096 col- For more information on Digi-
for scientific, engineering, indus- - environments. DECnet* soft- ors. Plusyou canaccessthese  tal's Professional 300 Series sys-
trial orlaboratory environments, ~ ware letsthe Professionalcom-  graphics capabilities atany soft-  tems, simply fill out and return

youhave atremendous market-  puter serve as a distributed ware level you choose, from the coupon below. Or contact
ing opportunity in store from workstation with PDP-11 and graphics standards, such as one of Digital's Authorized Indus-
Digital. You can create anentirely VAX* processors. It providesan  CORE, to system primitives. trial Distributors. Or call1-800-
new class of cost-effective OEM  interface to 10 Mb/sec Ethernet, Simply stated, if yourusers ~ 848-4400, ext. 139. In Canada,

products by transportingmany  with full support for the V2.0 need sophisticated information call617-542-6283.
of the minicomputer applications
you've already developedtothe
Professional 300 Series* com-
puter - our Personal PDP-11*
system.

You can use the Professional
asaworkstation controllerinanin-
dustrial automation environment.
Asadistributed processing node
inanetworking application. And
asastandalone system, it gives
you an endless variety of cost-
effective solutions.

P/OS,* the Professional
Operating System, not only
provides integrated graphics
support, but also lets you run
programs developed under
Digital's RSX-11M-
PLUS*
operating sys-

tem. What's

more, using :

PRO/RT1" software, OEMs can

runtheir realtime programs - standard (IEEE 802.3 specifi-  management combined with [ Fltessteineatng

dataacquisition, dataanalysis,  cation). The Professional can high quality information display,

computer automated designand  also operateasa VT100* ter- there’s nofiner tool availablethan ..

process control - developed minal with PDP-11and VAX sys-  aProfessional. .

underthe RT11" Operating Sys-  tems. And you can use packet- e

tem. There'seven arealtime switched networks, or standard  BEST ENGINEERED Company

interface, including IEEE 488 protocolsike 2780/3780 and ”g-’ﬂ"’,f 5”6’”55""

support, for scientificandindus- 3270 tocommunicate with other o et e g

trial environments. vendors' systems. The Professional 300 Series, &
And the Professional lets you like every Digital hardwareand St Zp 5

develop realtime applications THE LEADING software product, isengineered  wegnone

forthe UNIX™ world with the RAPHICS to conformto an overallcomput-  pigital Equipment Corporation, 77 Reed

VENIX* operating system, a m?fskgl'ﬂgo” ing strategy. Thismeans Digital ~ Road, HL02-1/E10, Hudson, MA 01749

UNIX software implementation : systems are engineered to work THE BEST ENGINEERED

with Berkeley 4.1 enhancements.  !fallthis powerisn'tenough,  together easily and expand eco-
) consider the Professional’s nomically. Only Digital provides fﬁ#ﬁgﬁgﬂp
ETHERNET/DECNET graphics capabilities. The bit-  you with asingle, integrated

NETWORKING TODAY. mapped screen hasa960x 240  computing strategy from chips -
Justasimportant, youcan ~ Pixelresolution. Andwiththe  t0 32-bit systems and direct from
now network the Professional optional color monitor, you can

Dig ralion 1984 Digital. the Digital (0go. the Professional 300 Series, PDP-11 VAX, P/OS, RSX-11-M-PLUS. PRO/RT11, RTA1. [

ragemark of venturcorr NIXisatrademark of AT&T Be aboratories. Ho/11satradema



3 KHz-800 MHz
over 50 off-the-shelf models

from $295

Choose impedance ratios from 1:1 up to 36:1,

connector or pin versions (plastic or metal case built

to meet MIL-T-21038 and MIL-T-55831 requirements*).
Fast risetime and low droop for pulse applications;

up to 1000 M ohms (insulation resistance) and up to 1000V
(dielectric withstanding voltage). Available for

immediate delivery with one-year guarantee.

Call or write for 64-page catalog or see our catalog in
EBG, EEM, Gold Book or Microwaves Directory,.

*units are not QPL listed

oW :
e [ Mini-Circuit:
computer-automated , INI=-GICUITS
performance data Worid's faget mamaincluror of DOsEe Saecs WHiars

P.O. Box 166, Brooklyn, New York 11235 (212) 934-4500
Domestic and International Telex 125460 International Telex 620156
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BEHIND THE COVER

o chip designers at Exel Microelectronics, the

ever increasing bit rates of data communica-

tions systems proved an irresistible temp-
tation to develop a better mousetrap. And after
extensive engineering analysis of the needs of bit-
synchronous protocols, they succeeded.

As Alexander Goldberger, the company’s man-
ager of technical marketing, explains it, “We
wanted to come up with a chip that would do a more
complete job for the serial data communications
channel, not just one that would offer more chan-
nels or more protocols.” Certainly the result satis-
fies the needs of both local- and wide-area bit-
synchronous networks.

To define what was to become the bit-oriented
communications controller of this issue’s cover
story (p. 155), Goldberger got together with Stan
Kopec, the director of engineering for micro-
peripherals, and Pradip Madan, microperipheral
product marketing manager. First, they chose a
high data rate—4 Mbits/s—as it matched both
users’ needs and the estimated performance of the
company’s new 2-um dual-metal CMOS process.

Next, “we had to provide an easy way for the
designer to take advantage of the high data rate,”
Madan observes. An on-chip four-channel direct-
memory-access controller seemed essential, and its
presence made it that much easier to add the rest of
a microprogrammed channel processor, which sim-
plifies the task of data and buffer management.

Another decision was not to incorporate high-
level protocol functions in the silicon. Otherwise, a
different chip would have been needed for SDLC,
HDLC, and each of the other bit-oriented proto-
cols.

To actually design the highly complex logic, the
team had high hopes of one of the latest integrated
CAD workstations. But gapsin its software pre-
vented them from completing the chip on it, and
they had to convert the work they had done into
files for another system. Some time was lost, but
Kopec feels that it was minimal, and “it was still a
good experience to learn just how far integrated
workstations have progressed.”
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coexistence

As baseband, broadband, and PBX networks divide the territory,
they see that there is room for all.

Local networks stake their claims and opt for
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Cover: Bit-oriented coprocessor resolves

incompatibilities of small and large networks

One chip combines a 4-Mbit/s data link controller with a channel
processor that interfaces with the host system.
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50-head disk drive could cut access time by a
factor of 10

Chip’s high integration, innovative structure raise
video speed

Now Smalltalk runs on small-instruction-set
computer

Laser closes link on processed and passivated ICs
Conference Preview

For 3-dimensional images, time is of the essence
at Siggraph '84
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Artificial Intelligence faces up to the
challenges of the real world

Viewpoint

Program maintenance will gain the most from
integrated software tools

Artificial intelligence may lead speech recognition
systems down the road to independence
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Twisted-pair bus carries speech, data, text,
and images

A serial bus optimized for both speech and data traffic can make
a low-cost network for integrated communications services a
reality.

Low-cost local network for small systems grows
from IEEE-802.3 standard

Differing microcomputer systems can communicate easily thanks

to Cheapernet, an extension of a new local-area network standard.

Transceiver and serial interface ICs put personal
computers on budget LAN

Half the job of a network interface—managing a specific protocoi
and encoding scheme—is shared by two low-cost ICs. A third
links them to the host.

Network controller chip prevents host interface
tie-ups with 2 DMA channels

An IEEE-802.3 controller chip easily handles messages that might
otherwise swamp a small system’s CPU. With two other chips, it
makes a compact network interface.

Manchester chip eases the design of Ethernet
systems

Now the physical layer specified by Ethernet can be realized with
a single chip. Even though it is built with CMOS, it still drives
three 78-Q twisted pairs.

DESIGN ENTRIES

235

255

32-bit uP reaps benefits of host of enhancements

Improved on all fronts, a 32-bit processor performs four times as
fast as its 16-bit kin, works with a larger instruction set, and
handles more data types.

Design Solutions:

Precision op-amp rectifier eliminates diodes for economy, simplicity.
FIFO memory circuit stores waveform data for monitors and scopes.

PLA shoulders processor’s checksum chores for faster data transfer.

NEW PRODUCTS

Software Technology: a special
report on artificial intelligences
and a set of design articles on
new tools and techniques for
software engineering.
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wideband

spst, spdt
switches

1010 2500 MHz
only $299% s 2,

IN STOCK. . .IMMEDIATE DELIVERY

* rugged construction;
pin-diode chips
on thick-film substrate

* only 5v control signal for 1 u sec
switching

¢ 50 ohm matched in “open” state,
SPST only

* low insertion loss, <2 dB typ.
* highisolation, >30 dB typ.

* hermetically-sealed to meet
MIL-STD-202

* one-year guarantee

SPECIFICATIONS FOR
PSW-1111 (SPST)and PSW-1211 (SPDT)

FREQUENCY RANGE 10-2500 MHz
INSERTION LOSS
10-2000 MHz 1.7 dB max
2000-2500 MHz 2.7 dB max
ISOLATION
10-500 MHz 40 dB min.
500-1000 MHz 30 dB min
1000-2000 MHz 25 dBmin.
2000-2500 MHz 22 dBmin.
SWR 1.5 max. (‘on" state)
SWITCHING SPEED 1 m sec. (max.)
MAXIMUM RF INPUT +20 dBm
CONTROL +5V (6 mA max.)

OPERATING TEMPERATURE —54°C to +100°C
STORAGE TEMPERATURE —-54°Cto +100°C

PRICE (6-24)
PSW 1111 $29.95
PSW 1211 $29.95

Call or write for free 64-pg. catalog

finding new ways
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation
World's largest manufacturer of Double Balanced Mixers

PO. Box 166, B’klyn, N.Y. 11235 (212) 934-4500

CIRCLE 4 C102-3REV. ORIG

CONTENTS SPOTLIGHT

Networking 128

ocal networks are flourishing. After years of debate
Lover basic questions of technology, each type—base-

band, broadband, and PBX —has settled into its own
applications area, as our Technology Report documents.
And as the foment subsides, a host of chips are appearing
to shoulder the various network chores. Some of the most
notable, including one chip that simultaneously serves local
and wide-area networks (see below), are discussed in four
accompanying Design Entry articles. Two other Design
Entries describe new low-cost networks.

Cover: Communications coprocessor 155

he very success of local networks brings with it a
I need to extend their reach—that is, to connect to
other networks over long distances. A single chip
that handles bit-oriented protocols can simultaneously
serve both local- and wide-area networks. It integrates two
processors: a 4-Mbit/s data-link controller and a channel
processor.

Personal Computer Series 101

EMs are finding personal-computer-based work-
stations irresistible. They know that they can

create a specialized system simply by mixing and
matching the basic hardware of one manufacturer with
their own or a third party’s application software. But in
evaluating the various aspects of personal computers
—processors, memory, operating systems, networking,
programming—OEMs face a formidable task. A brief
profile of 10 representative workstations may help OEM
designers weigh the tradeoffs between complexity and cost
and formulate their own set of criteria.

Newsfront: 50-head Winchester drive 37

ultiplying the number of heads found in a typical
M SMD drive by five could lead to a tenfold reduction

in system response time under heavily loaded
conditions. According to the calculations of one
manufacturer, the figures typically quoted for SMD drives
will not hold true for more than 18 requests a second.

6 Electronic Design - July 26, 1984



What you see...1s what you get

an engineer can sometimes tell how good a product is
just by looking at its purity of design...

we think this is one of those times.

Screw type or 14" integral
QC terminals.

Silicon steel core
and armature.

1 pound operating
force; 50 grams
force on each of 4
sets of contacts.

Ample contact wipe and follow;
silver cadmium oxide contacts.

Base has cavity
for auxiliary
electronic
components.

\
\ Same mounting as
most power relays.

Send for complete data on the new Series 2700 Power Relay.
Designed to meet regulations for U/L industrial #508 listing.

U4 GUARDIAN

GUARDIAN ELECTRIC MANUFACTURING CO. » 1550 W. Carroll Ave. e Chicago, IL 60607 e 312/243-1100
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Snap-in
insulating
bottom
plate.




IS YOUR CHIP MAKER

o U anmreo

n AmRY540

/ :I' HanTOVILA

v

)
\

[ -
Am275434

\ } Am29540

] First bipolar
LSEEFET processor.
I

Am7910
First multi-spec
single chip modem.

Am&8052
Most advanced
CRT Controller.

Am7990/91A
First 1.SI
Am29116 3 Ithernet chip sel.
Fastest 16-bit

Am7901 MICrOProcessor.

Am27S43A Am9150 Am27512
Fastest 32K First clearable First
bipolar PROM. static RAM. 212K EPROM,

\llvl_'l!”’l“\ Iirst programmable
First 1( CODEC/Filter.

with diagnostics.

PAL is a registered trademark of and is used under license from Monolithic Memories, Inc.,
© Advanced Micro Devices 1984.




AS BRIGHTAS YOU ARE?

You're doing everything you can to stay
ahead of the competition. Shouldn’t your IC
company do the same?

We think so.

In 1983 we spent a record-breaking
18.7% of sales on research and development.
That’s more than any other major IC
company.

And that's why 40% of our total sales
come from products that were invented here.

Our Am8052 CRT controller lets you
squeeze every last drop of performance out
of a video tube.

And our Am7910 is the only modem
you can program for any major telephone
system anywhere in the world.

We make the first perfectly matched
VLSI Ethernet chip set and the only
complete kit solution to super high speed
digital signal processing.

We make the world’s tirst 512K EPROM
and the world’s fastest microprocessor.

We're even an innovator when it
comes to quality.
While other guarantees run on and on,

ours is short
The International Standard of :
Quality guarantees a 0.1% AQL on all clIld swgeet. 5
electrical parameters, AC and DC, SO, if you ve

over the entire operatinerange. gOt a prOdUCt
ﬁsm! you want to

it really shine, call us. We can put you as far

S TDE16 A Fastest monolithic ahead Of t}le Competition as we are.
Am29516 12-bit A/D.

Fastest 16-bit
multiplier.

Am7990/91A

AmPAL22V10 First LSI

First LSI PAI
device.

Iithernet chip sel.

Advanced Micro Devices ¢!

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

CIRCLE 6




Lift a

Here.
cover

and see

our Power FET
Hybrid Switching Device.

Its optically isolated and
CMOS/TTL compatible.

We used Power FET technology to
reduce the ON resistance in the
output stage below 0.3 ohms. That
means it can switch low level signals
with no offset voltage. It also means
it can handle full load currents at
higher ambient temperatures.

But the low ON resistance is only
one of the goodies. Optical isolation
is provided to protect the sensitive
input circuits from voltage tran-
sients. And we also included buffer-
ing so this Hybrid Switching Device
(HSD™) can be driven directly by

CIRCLE 7

.

CMOS as well asTTL logic. And we
incorporated a Schmitt trigger in
the CMOS mode to prevent false
triggering in a noisy environment.

We used some special circuits to
control turn-on and turn-off times.
That virtually eliminates the on /off
spikes and results in very low EMI.

By use of hybrid microelectric
techniques, we've been able to
package all this capability in a tiny
Centigrid® package (690 Series), or
in ametal DIP (685 Series) which

75°C. Both are designed to meet
MIL-R-28750, and can be screened
to MIL-STD-883B. Both are also
available for AC or DC operation.

This Power FET /HSD is a major
advance in switching technology.
You can use it in a wide range of low
level and power switching applica-
tions. Call or write us if you want
assistance or ideas.

YT TELEDYNE

SOLID STATE PRODUCTS

permits full current operationup to Innovations In Solid State Switching

12525 Daphne Ave., Hawthorne, California 90250 ¢ (213) 777-0077
U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, England TW5 9QQ * 01-897-2501
European Hqtrs.: Abraham Lincoln Strasse, 38-42 ¢ 6200 Wiesbaden, W. Germany 06121-7680
Japan Sales Office: Nihon, Seimei Akasaka Building ® 8-1-19 Akasaka, Minato-Ku, Tokyo, 107 Japan (03) 403-8140
France Sales Office: 85-87 Rue Anatole-France,® 92300 Levallois-Perret, France ¢ 758-71-60



ON REFLECTION

Unix: Let’s have

one operating system

for one and all

illions of dollars are wasted every
Byear because there is no one standard

operating system for engineering ap-
plications. The waste occurs when an appli-
cation program written for one manu-
facturer’s computer must be rewritten to
run on another manufacturer’s machine.

After 15 years of this situation, a solution
finally seemed to be forthcoming in the
form of Unix. Soon, it appeared, we would
have a dream come true—one standard
operating system for every engineering com-
puter.

However, it was not meant to be. In fact,
it has become all too apparent that a stan-
dard operating system is still a fantasy.
Unix has now splintered into over 70 differ-
ent versions—System III, System V, Berke-
ley version 4.1, Berkeley version 4.2, Zeus,
Onix, CPIX, Unos, Xenix, and on, and on.
Consequently, an application program writ-
ten for a computer that uses, say, Berkeley
version 4.1 will not likely be able to run
without modification on equipment using
System V. Thus, after having a possible
solution within our reach, we're in effect
back to the same old problem of each com-
puter using a different operating system.

There are so many variations on Unix be-
cause each company starts with a very rudi-
mentary version of AT&T’s original and,
with its own ideas of what its customers
want, adds frills and other features such as
file locking or real-time processing. Since
there has been no pattern or guideline to
follow to keep all the implementations the
same, they wind up incompatible.

Now the hope of a standard has been re-
stored because of the efforts of the

/usr/group, a collection of technical experts
representing users, universities, and manu-
facturers such as AT&T, DEC, and IBM.
The group’s goal is primarily to ensure the
applications portability of Unix and secon-
darily to make the operating system
hardware-independent.

Its first success has been to produce the
1984 /usr/group Unix standard, a document
that proposes a single set of Unix system
calls and subroutines. The document (which
is available from /usr/group, 4655 Old Iron-
sides Drive, Suite 200, Santa Clara, Calif.
95050) was recently overwhelmingly ap-
proved by the group’s membership. In addi-
tion, ANSI is now considering it for its own
Unix standard.

If everyone writes their Unix implementa-
tions according to this document, an appli-
cation program created for one machine
should be able to run on any other machine.
Thus the dream of a standard operating
system may again be on the verge of coming
true—but it won’t unless the industry

abides by it.

Curtis Panasuk
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ONLY ONE BUS
LETS YOU CHOOSE YOUR
OWN ROUTE.
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The MUITIBUS®
architecture.

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

guarantee yourself a
very smooth ride.
First, consider hav-
ing a wide open road
ahead. Only MULTIBUS
supports more than
30 different operating
systems. And all the

Major MiCroprocessors.

Seventeen, in fact. SO
you can drive your
design right at the
ultimate application.
Even change your
mind when the market
changesits. And thor-
oughly profit from
Intel’s open systems
approach.

It will also com-
fort you to know that
MUITIBUS is the
world’s best supported
architecture. Over 200*
companies make and
distribute MUITIBUS
products. Giving you a
selection of more than
1250* products.

And as if that weren't
acceptance enough,
MULIIBUS is an IEEE
standard (IEEE 790).
SO you can count on
your products fitting
and working together.
With no design break-
downs along the way.

Next, consider that
MULTIBUS supports

all levels of integration.
Chips. Boards. And
boxes. From leading
edge to commodity. SO
while you're custom-
configuring your own
product, you can count
on getting exactly what
you need. Hardware
and software. And serv-
ice along the way.
Finally, MULTIBUS
keeps you fueled up
for whatever’'s coming
around the next bend.
With a defined upgrade
path to MULTIBUS II*
Which, by the way; is
the most advanced bus
architecture going. And
which already has over
100 companies com-
mitted to its support.
So call us toll-free to
begin your travels
with MULTIBUS. (800)
538-18706. In California,
(800) 672-1833. Or
write Intel, Lit. Dept.
C-19, 3065 Bowers Ave.,
Santa Clara, CA 95051.
Because there’s
no good reason why
you should find your-
self up the road
without a paddle.

intal

*Source: MULTIBUS Buyer's Guide, Winter 1984. © 1984 Intel Corporation
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Finally, hi

-performance

network analysis trom 5 Hz to 200 MHz
...foronly $23,500*

3577A NETWORK ANALYZER 5Hz - 200 MHz
HEWLETT «» PACKARD

10.000dB

MARKER 198 312.601Hz

MAG(S21) ©.199dB

If you’re testing components, amplifiers,
filters, crystals, or communication
systems, you’re probably paying for
bandwidth you don’t need. Or you’re
getting significantly less performance
than you really want. But not any more.
Because with the HP 3577A Network
Analyzer, you get precision measure-
ments from 5 Hz to 200 MHz at an
affordable price.

Swept Frequency Coverage. The
HP 3577A’s internal synthesized source
lets you sweep as narrow as 10 milliHz
or as broad as 200 MHz. With accurate
and stable start, stop, and CW frequency
selection to 0.001 Hz resolution.

Magnitude/Phase Accuracy and Res-
olution. With three independent receiver
inputs, the HP 3577A can make accurate
magnitude and phase measurements over
a 100 dB dynamic range. Sensitivity is
-115 dBm in a 1 kHz BW. Better than
-130 dBm in a 1 Hz BW. Plus, you can
resolve to 0.001 dB magnitude and 0.005
degree phase.

Versatile Group Delay Measurements.

Swept group delay measurements are
yours to 1 ps resolution. Selectable fre-
quency aperture between 0.5% to 16% of

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

SYSTEMS
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the HP 3577A
Network Analyzer

span lets you optimize each measurement
for the situation at hand.

But that only scratches the surface.
You can display measured data in rec-
tangular, polar, Smith, or log (Bode) for-
mats. Perform arithmetic on trace data,
use the autoscale function for bringing a
measurement on scale quickly, get hard-
copy output using the direct HP-IB plot-
ter control. Plus true vector averaging,
electronic line stretch, and selectable in-
put impedances.

Price, performance, and convenience...
they combine to make the HP 3577A the
ideal solution.

Communications. Take advantage of
the HP 3577A’s high resolution, stability
and wide frequency range for measure-
ments in the audio, baseband, and IF

(7

HEWLETT
PACKARD

ranges. Add the HP 35677A/B 50 ohm
or 75 ohm test set for simultaneous
reflection/transmission measurements.
Use the group delay feature to check for
phase distortion at 45 or 70 MHz in IF
filters.

Filters. Here’s a major advance. For
the first time, the HP 3577A lets you
measure filters with 100 dB of stopband
attenuation, and 0.001 Hz frequency
setability. Ideal for crystal filters.

Disc Manufacture. With data rates
pushing higher all the time, traditional
digital logic and read/write amplifiers
require precision analog-type testing.
The HP 3577A is the perfect choice for
designing, verifying, and optimizing
such circuits.

Put the HP 3577A to work on your
design problem. The right bandwidth.
Exceptional accuracy. Superior resolu-
tion. And low price. For complete
details, contact your local HP sales office
listed in the telephone directory white
pages. Ask for the electronic instruments
department.

*U.S.A. list price only for the HP 3577A Network Analyzer.

Add the HP 35677A/B S-Parameter Test Set (100 kHz to 200
MHz) for $3,500.

CIRCLE 9 Alo1302



READER

-FDBACK

Open-collector outputs
make a simpler buffer

gestion regarding the

Design Solution “PLA
Flip-Flop Circuit Buffers
Bidirectional Microprocessor
Lines” in the May 17 issue
(p. 252). The 16R4 PAL has
three-state outputs, but it can
be configured to have open-
collector outputs as shown in
part a of the figure, producing
the bidirectional buffer
shown in part b. Using the

Iwould like to make a sug-

four equations given in part ¢
to program the PAL yields
the simplified circuit shown
in partd.
C. Kao
PAL Design Specification
Monolithic Memories Inc.
Santa Clara, Calif.

The author replies: The sug-
gestion of Mr. Kao is correct,
but it needs a more advanced
PAL device than the 16R,
one that allows independent
control of each flip-flop three-
state output.

X1 O~ D
Q
D
(a) Xz O = Q
PAL16R4
BUS TRANSCEIVER
CLK 2 3456 78 9 GND
+0C /RST 7HLT ~Q3 7Q4 -Ql 7Q2 /RSTB sHLTB ~VCC
R4 := 7HLT + ~ZQ3
Q3 := /HLTB + <Q4 + HLT* Q3
Q2 := /RST + Q1
Ql := /RSTB + <02 + RST* Q1
IF (7/Q4) HLTB=VCC (c)
IF (#Q3) HLT=vCC
IF (+Q2) RSTB=VCC
IF (#Q1) RST=VCC
. - 05V
> ‘D
i 19 33 ALTB
S 2 18 4‘-,0 }To bus
3 17 RSTB
2 16
5 PAL 15 N.C. S =06y
(Not used) 6 16R4 |14 2 gt
13 HLT
; 12 ol }To 68000
ST O RsT
L 8] Frla
(d)
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. POWER

OP AMPS

INDUSTRY'SLARGEST SELECTION
FAST DELIVERY ON ALL 12MODELS

HIGH VOLTAGE
+=150V 40mA
Slew Rate: 200V/ us

HIGH CURRENT
=50V 15A
MIL Temp. Range

" SEE GOLDBOOK FOR: _ *
. PRODUCT SPECIFICATIONS &

... SALES REPRESENTATIVES'

APEX MICROTECHNOLOGY CORP.
1130 E. Pennsylvania, Tucson, AZ 85714 *
ORDERS AND INQUIRIES: (602) 746-0849 -

APPLICATIONS HOTLINE: (800) 421-1865

PEX . .
Wptech
IN PURSUIT OF ExcELLE'yce

Ll

-
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Finally!
all the realtime tools
you need for

MILSTDEI559

Only Digital Technology, Inc’s comprehensive line of MIL-STD-1553
support equipment lets you choose the right components and
software to meet your system development requirements.

MICROPROGRAMMED MULTIPLEX BUS TERMINAL (MBT™) FEATURES:

® Full MIL-STD-1553 capability e Supports F-16, F-18, 1553A and 1553B formats

* Microprogrammed for * Programmable error injection capability
flexibility ¢ High-speed parallel interfaces for

e Software controlled realtime simulation

More than a tester..

DIGIPLEX™ SYSTEM

FEATURES:

¢ Multiple MIL-STD-1553 Bus
Emulation

* Programmable Protocol
Definitions

* RS232, IEEE488, Ethernet
Interfaces

e Microcomputer Based
Integrated Work Stations

¢ Custom Rack Mounted
Systems

* Programmable Error
Generation and Detection

¢ Multibus* compatible

* Multibus is a registered trademark of Intel.

Digital Technology, Inc. equipment is currently being used in and specified for
avionics integration and support facilities by industry and government.

For further information or quotes, contact our sales department.

& pigital Technology. Inc.

1000 Nicholas Road ¢ Dayton, Ohio 45408 ¢ (513) 443-0412

CIRCLE 11

READER FEEDBACK

Not just
for private use

our May 17 Technology
Report on digital
signal-processing
chips[p.100] was most timely.
However, there is one point
concerning our finite-im-
pulse-response filter chip
that should be clarified. The
report implies that the chip
is only for internal use. Actu-
ally, it is a regularly available
IBM product .
James Day
International Business
Machines Corp.
Bethesda, Md.

Correction

The phone number given
for Linear Technology Corp.
in our May 17 New Products
section (p. 260) should be
(408) 942-0810.

Electronic Design welcomes the opin-
ions of its readers on the issues raised
in the magazine's editorial columns.
Address [etters to Editor-in-Chief,
Electronic Design, 10 Mulholland Drive,
Hasbrouck Heights, N.J. 07604. Try to
keep letters under 200 words. Letters
must be signed. Names will be withheld
upon request.

ELECTRONIC DESIGN
is growing.

If you'd like to grow with us, you may be
interested in one of the editorial oppor-
tunities we have in our New York area
home office or in our field offices in the
United States, Europe, and Japan.

We are interested in people with experi-
ence in all aspects of electronics, es-
pecially the explosive area of computer
technology. To examine your potential in
the exciting world of engineering journal-
ism, call Lucinda Mattera, Editor-in-chief,
at (201) 393-6000, or write to her at Elec-
tronic Design, 10 Mulholland Drive, Has-
brouck Heights, N.J. 07604.
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'YOU’RE NO LONGER
STUCK WITH A
BED OF NAILS.

NEW }
Integri-Test 4500

tests bhare hoards
a new way.
Directly.
Immediately.
WITHOUT
FIXTURES.

-

T TR

XA
' XA !
B :' .

All Integri-Test needs is the net list
that created the board, and a small
sampling of boards. In minutes it
learns the board, and then it's off and
testing at 350 points per minute.

It detects shorts between nets, opens
& resistive segments within nets (down
to 1 ohm), and prints out the location
of faults and identifies the faults.

Integri-Test can test up to 32,000
active points on boards as big as
21x24 inches with no grid restrictions
and point spacing as low as 0.020
inch. It can even test very dense,
multi-layered boards, and hybrid
microcircuits that other testers cannot
handle without special fixtures.

P
‘ o —— -

ot

Through software, Integri-Test
adapts immediately to changes in
board layout that would require an
entirely new fixture.

By eliminating the waiting time, as
well as the cost of bed-of-nails
fixtures, Integri-Test makes testing of
moderate quantities of boards
practical and economical.

For a demonstration or more
information call 516/391-4100 or
write: Electronic Equipment Division,
320 South Service Road, Melville,
NY 11747. Telex: 6852371.

[]
UPMENT DIVISION

KOLLMORGEN CORPORATION

ELECTRONIC
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Interconics

The new name in interconnects for maximizing miniaturization

Flexible and Rigid

Advanced Printed Circuits A 'V

If you’re looking for interconnect products
and technologies that can lead to significant
advances in package design, introduce

yourself to Interconics.

As eight newly-integrated
units of BMC Industries, Inc.

(formerly Buckbee-Mears Com-

pany), Interconics is unigue on
three counts:

First, Interconics offers a full
spectrum of products and
technologies — from single-
sided flexible circuits to high-
density, multi-layer rigid/flex
circuits and surface mount
device circuits; and from bus
bars and compliant pins to

leadframes and hybrid circuits.

Second, Interconics capabili-
ties go beyond the ordinary:

® Printed and flexible or rigid/
flex circuits with 5-mil lines
and spaces and 10 or more
layers are routine.

® Microcircuit capabilities in-
clude thick-film hybrids, CMOS
or bipolar gate arrays.

® Compliant pins are designed
to eliminate damage to
plated-through holes.

® Bussing systems range from
low-power clip-on bus bars to
high-current heavy copper
multi-layers over six feet long.

® Specialty circuits typically
hold feature placement toler-
ances of = 10 mils over an
entire 48" x 72" panel — even
on Teflon®/glass.

® | eadframes include 256-lead
Quad packages and spot gold
or silver plating.

Teflon is a registered trademark of Dupont

CIRCLE 13

3-Dimensional CAD Design

Third, Interconics offers
advanced package design sup-
port. Whether it be for a single
component, or a full 3-dimen-
sional interconnect system.

A new name with 75 years of
experience

While our name is new, our
eight operating units have 75
years of combined experience
in electronic packaging. And
we're writing the book on
interconnects that maximize
miniaturization.

Send for it. Phone 800-
328-9086. (In Minnesota call
612-228-6512.) Or write:
Interconics, 610 Bremer
Tower, St. Paul, MN 55101.

Advanced Interconnect Products and Technologies

> i
C
Z mn

5
@)
QS
m

I
|
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FGUIHGS
MC INDUSTRIES, INC.



U.S.MEETINGS

1984 Microcircuit Pure Materials
Conference, Aug. 2-3. Hyatt Hotel,
San Jose, Calif. Pat Westly, Westley
Enterprises, 3697 South Court, Palo Al-
to, Calif. 94306; (415) 494-7115.

American Association for Artificial
Intelligence, August 6-10. Performing
Arts Center/University of Texas, Aus-
tin, Texas. Claudia Mazzetti, AAAI, 455
Burgess Drive, Menlo Park, Calif. 94025;
(415) 328-3123.

1984 ASME International Computers
in Engineering Conference & Ex-
hibit, Aug 12-16. Las Vegas Hilton Ho-
tel, Las Vegas, Nev. The American
Society of Mechanical Engineers, 345 E.
4Tth Street, New York, N.Y. 10017; (212)
705-7100.

Computers/Graphics in the Building
Process, Aug. 19-23. Hyatt Regency,
San Francisco, Calif. Dorothy Bom-
berger, BP ’84, 2033 M St., N.-W. Suite
333, Washington, D.C. 20036; (202)
775-9556.

SPIE’s 28th Annual International
Technical Symposium, Aug. 19-24.
Town & Country Hotel, San Diego,
Calif. Sue Knutsen, SPIE, PO Box 10,
Bellingham, Wash. 98227-0010; (206)
676-3290.

1984 International Conference on
Parallel Processing, Aug. 21-24.
Hilton Shanty Creek Lodge, Bellaire,
Mich. Olga Cairns, Hilton Shanty
Creek, PO Box 355, Bellaire, Mich.
49615; (616) 533-8621.

National Software Show (NSS),
Sept. 5-7. Anaheim Convention Center,
Anaheim, Calif. Philip Russell, Raging
Bear Productions, Inec., 21 Tamal Vista
Drive, Suite 175, Corte Madera, Calif.
94925; (415) 924-1194.

Defense Computers-Graphics 84,
Sept. 10-13. Convention Center,
Washington, D.C. Dorothy Bomberger,
DCG ’84, 2033 M Street, N.W., Suite 333,
Washington, D.C. 20036; (202) 775-9556.

10th Annual Advanced Control Con-
ference, Sept. 10-13. Fowler Hall,
Stewart Center, Purdue Univ., W. La-
fayette, Ind. Edward Kompass, Control
Engineering, 1301 S. Grove Ave., PO
Box 1030, Barrington, Ill. 60010; (312)
381-1840.

EASCON ‘84, Sept. 10-12. Shoreham
Dunfey Hotel, Wash., D.C. Larry

Whicker, LRW Assoc., 1218 Balfour
Drive, Arnold, Md. 21012; (301)
765-7264.

1984 Symposium on VLSI Tech-
nology, Sept. 10-12. Vacation Village,
San Diego, Calif. Dr. Lewis M. Terman,
IBM T.J. Watson Research Center, PO
Box 218, Yorktown Heights, N.Y. 10598;
(914) 945-2029.

Midcon/84 and Mini/Micro Mid-
west/84, Sept. 11-13. Dallas Con-
vention Center, Dallas, Tex. Nancy Ho-
gan, Electronic Conventions, Inec., 8110
Airport Boulevard, Los Angeles, Calif.
90045; (213) 772-2965.

UNIX* Systems Expo/84, Sept. 11-14.
Convention Center, Los Angeles, Calif.
Sally Nestler, Computer Faire, Inc., 181
Wells Avenue, Newton, Mass. 02159;
(617) 965-8350.

Voice Input/Output Systems Appli-
cations Conference ’84, Sept. 11-13.
Marriott Crystal Gateway Hotel, Ar-
lington, Va. Leon Lerman, AVIOS, PO
Box 60940, Palo Alto, Calif. 94306; (408)
T42-2539.

1984 ASM Materials Science Semi-
nar, Sept. 15-16. Westin Hotel, Detroit,
Mich. Prof. B.W. Wessels, Technological
Institute, Northwestern University
Evanston, Il1. 60201; (312) 492-3219.

Compcon Fall ’84, Sept. 16-20. Hyatt
Regency/Crystal City, Arlington, Va.
Gerrie Katz, Small Computer (R)evolu-
tion, PO Box 639, Silver Spring, Md.
20901; (301) 589-8142.

DataStorage 84, Sept. 17-19. Fairmont
Hotel, Denver, Colo. Terri Noble, Cart-
lidge & Assoc. Inc., 4030 Moorpark Ave-
nue, Suite 205, San Jose, Calif. 95117,
(408) 554-6644.

Fifth Annual Assembly Technology
Expo, Oct. 16-18. O’Hare Expo Center,
Rosemont, Ill. Richard lewis, Assembly
Technology Expo, 2400 East Devon
Ave., Suite 205, Des Plaines, Ill. 60018;
(312) 299-3131.

International Test Conference 1984,
Oct. 16-19. Franklin Plaza Hotel, Phil-
adelphia, Pa. Harry Hayman, PO Box
639, Silver Spring, Md. 20901; (301)
589-8142.

FOC/LAN 84, Sept. 17-21. MGM
Grand Hotel, Las Vegas, Nev. Michael
O’Bryant, Information Gatekeepers

(continued on p. 21)
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Feel and
hear switch
click millions
of times

New Rafi pushbutton switches for
flat panel applications provide real
teedback —audible and tactile. Life
is greater than one million
actuations. PC mounted, low-profile
design, switches come in two sizes:
15mm and 19mm, either lighted or
unlighted. Ratings to 250mA,
60VAC. All available from stock.
Catalog RF-1519.

Ledex Inc.

PO. Box 427

Vandalia, Ohio 45377-0427 US.A.
Phone: 513-898-3621

e /_\
Lepex

\/

helpful switch technology
CIRCLE 14



You can now order
Vivipanels that are
compatible with
ANVIS night vision
goggles. They won't
cause the veiling
glare or halo effect
that is common
with conventional
displays. And they
can be retrofitted
with no rewiring.

As with all Vivipanels, your displays are readable
in direct sunlight and remain uniformly illuminated
(no hot spots) at reduced night flying voltages.
They are also easy to install and have the depend-
able 5 volts or 28 volts mil-spec lighting. And since
they meet all MIL-P-7788E requirements, why not
write, call or telex for full information today.

CIRCLE 15

@ ~4erospace oprics INC.
3201 Sandy Lane, Fort Worth, Texas 76112
(817) 451-1141 - Telex 75-8461

on

MIL-P-7788E




(continued from p. 19)

Inc., 138 Brighton Ave., Boston, Mass.
02134; (617) 787-1776.

1984 International Microelectronics
Symposium, Sept. 17-19. Loews Ana-
tole, Dallas, Texas. Glenn Dowler,
International Society for Hybrid Micro-
electronics, PO Box 3255, Montgomery,
Ala. 36109; (205) 272-3191.

Federal Computer Conference, Sept.
18-20. Washington Convention Center,
Washington, D.C. Dallas Kinney, Con-
ference Communications, PO Box 368,
Wayland, Mass. 01778; (800) 225-5926 or
(617) 358-5181.

13th Annual Conference North
American Thermal Analysis Society,
Sept. 24-26. Marriott Hotel, Philadel-
phia, Pa. Hal Ferrari, Lederle Labora-
tories, Bldg. 65B, Pearl River, N.Y.
10965; (914) 735-5000, ext. 3443.

World Conference on Ergonomics in
Computer Systems, Sept. 24-25, Los
Angeles; Sept. 25-26, Dallas, Texas;
Sept. 26-27, Chicago, Ill.; Sept. 27-28,
New York, N.Y. Robert Baily, Computer
Psychology Inc., 54 E. Main St., PO Box
16, Mendham, N.J. 07945; (201) 543-9009.

Northcon 84 and Mini/Micro North-
west 84, Oct. 2-4. Seattle Center Flag
Pavilion, Seattle, Wash. Nancy Hogan,
Electronics Convention Inc., 8110 Air-
port Blvd., Los Angeles, Calif. 00045;
(213) 772-2965.

IEEE International Conference on
Computer Design (ICCD 84), Oct.
7-11. Rye Town Hilton, Port Chester,
N.Y. Harry Hayman, IEEE Computer
Society, PO Box 639, Silver Spring, Md.
20901; (301) 589-8142.

1984 ACM Annual Conference, Oct.
8-10. Hilton Hotel, San Francisco, Cal-
if. Alexander Roth, 9900 Main St., Suite
303, Fairfax, Va. 22031; (703) 385-0211.

Electronics Manufacturing Techno-
logies & Systems 84 (EMTAS 84), Oct.
9-11. North Carolina State University,
Raleigh, N.C. Gerri Andrews, Society of
Manufacturing Engineers, 1 SME
Drive, PO Box 930, Dearborn, Mich.
48121; (313) 271-1500.
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GENERAL PURPOSE
SERVO ACCELEROMETERS

-,
o o p
USER SELECTIVE MINIATURE LOW COST
RANGE HIGH TEMPERATURE OEM
SA-100MR SA-127 SA-120RHT

USER ADJUSTABLE $400.00 SINGLE PC.
FULL SCALE BY

EXTERNAL RESISTOR  REPLACEMENT FOR

OPERATIONAL TO
350°F (175°C)

STRAIN GAGE, POT WEIGHT LESS
LOW NOISE AND LVDT TYPE THAN 1 0Z.
ACCELEROMETERS
LOW OUTPUT RUGGED
IMPEDANCE ALSO IN TRIAXIAL 1500 G SHOCK
CONFIGURATION 30 G VIBRATION

8CDLUMBIA RESEARCH LABS.,INC.
Woodlyn,Pa.18094 (215)872-3900
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* Our FO-232 offers longer signal distances and
greater data rates without modems or line drivers.

e Up to 2km (6,562 ft.)
¢ Up to 100kb/second

¢ Absolutely immune to EMI/RFI in compliance with
new FCC regulations e No fiber optic experience necessary

e | ow Cost/Easy Installation

O© 1 Lightwave Communications,Inc.
I 650 Danbury Road, Ridgefield, CT 06877 e Tel: (203) 438-3591
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Gould...Innovation and Quality in High Frequency Recording

Gould’s new 8 channel waveform
recorder. Its 256k memory delivers
the recording power you need.

Gould also offers the 4300 as part of a fully
integrated measurement and analysis system
thatincludes an enhanced IBM PC? versatile
menu-driven software, and color graphics

display. The 4300’s optional RS 232C and

IEEE 488 interfaces allow integration with a
variety of personal and mainframe computers.

The Gould 4300 Series waveform recorder
with up to 256k memory lets you capture test
signals throughout the dc to 50 kHz range.
Including a full 100ms of 50 kHz data and
transients as short as 10 us. More than enough
capacity to allow detailed analysis of subtle
transients, as well as providing extensive pre-

and post-trigger information. For more information, write Gould Inc.,

Recording Systems Division, 3631 Perkins
Avenue, Cleveland, Ohio 44114. Or phone
(216) 361-3315.

Nobody else comes close.

The 4300 is available in four, six or eight
channels with memory up to 32k per channel.
Measurement range is a wide 50 mV to 500V
full scale

q
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PERSONALLY SPEAKING

CAE data bases need

both better software

and industry standards

he lack of a common data base and
I inadequate data-base management

systems continue to plague computer-
aided engineering. With the move toward
application-specific workstations and the inte-
gration of more CAE functions into individual
workstations, the development of suitable
data-base software must take priority. Fortu-
nately, the first efforts are getting under way.

At the beginning of this year, representa-
tives from various industries, including the
CAE, ATE, and semiconductor communities,
formed the Electronic Design Interchange
Format (EDIF) Committee. The group’s initial
task has been to develop a standard interface
language for the many types of software used
to design, test, and manufacture semicustom
integrated circuits.

The EDIF language, which has been par-
tially documented within the last few months,
defines desirable physical layouts for gate
arrays, standard cells, and even fully custom
chips, and it provides for electrical descrip-
tions at the finest level of detail for test pat-
terns, process rules, and performance informa-
tion. The goal is to finalize the language in the
third quarter so that companies in the work-
station, test, and semiconductor industries can
begin to build a common data base starting in
the first quarter of 1985.

Similarly, data-base management systems
for CAE must be developed and standards
agreed to. Existing data-base management
systems are not fully suitable for CAE applica-
tions, which need to represent numerous levels
of detail, as well as heterogeneous relation-
ships in relational data bases.

New relational data-base technology prom-
ises, through the use of expert systems, to or-

ganize information more efficiently for CAE
applications and to be flexible enough for ex-
pansion later on. In fact, research is expected
to lead to new system software by 1986.

Among the promising approaches is the
Ingres relational data base developed from a
research prototype at the University of Cali-
fornia at Berkeley. Ingres will be further
refined as a result of an agreement recently
signed by AT&T Information Systems and Re-
lational Technology Inc., which offers Ingres
commercially.

Also, new techniques will emerge to protect
the integrity of CAE data yet still permit wide-
spread access to it. Researchers, for example,
are closely studying how business applications
are successfully dealing with data integrity.

With the adoption of standards and the aid
of expert systems, engineers should be able to
reap the benefits of a common CAE data base
and capable data-base management systems in
the next couple of years.

Mot Gt

Martin Gold
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Everybody talks
CMOS gate arrays.

But only National goes
beyond talk to bring you low power,
one nanosecond gate arrays in

production quantities.
You know how it is. production. Ranging from
Everybody’s heard about 600 to 6000 gates, they all
the benefits of CMOS: High  drive 50 pF loads.
density gate arrays with And we don't stop there.
Schottky speeds. Low CMOS National offers a fully

power levels with latch-up
immunity and ESD protec-
tion. All in production
quantities.

“Great idea” they say.
“But it can’t be done.
Obviously they haven't talked
to National. Because were
doing it!

Using our proven micro-
CMOS process technology,
weve produced the SCX-
Series of high-speed/low-
power dual-layer metal gate
arrays. Look at the benefits:
National’s SCX-Series offers
a full family of gate array
solutions. Including both
3 um/2 ns arrays and the
first 2 um/1 ns internal
tpd CMOS gate array in

integrated CAD system. With
comprehensive training and
logic simulation. Plus fault
grading for design checking
and testing. And 100% auto-
place and route capabilities.

So next time the talk
turns to CMOS gate arrays,
remember National. Were
not just talking about it.
We're doing it.

For a copy of our micro-
CMOS brochure, contact
us at 2900 Semiconductor
Drive, MS 23200, Santa Clara,

California 95051.

7.¥] National
Semiconductor
We're doing it.
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Data I/0’s new 29B.
More than just a new paint job.

Outside, we gave our new 29B
universal programmer a fresh coat
of paint.

Inside, we gave it the technology
to make it a universal programmer
you can count on having around for
alongtime.

You see, the 29B’s multi-func-
tional programming system gives you
complete flexibility to build your pro-
gramming capacity as your needs
grow.

With a now standard 64k x 8 RAM
and its proprietary programming elec-
tronics, the 29B can program over 1,000
devicesin commercial production today,
and be expanded to support the more
complex devices of the future asthey are
developed.

Efficiency in a host of different
programming applications.
The 29B’s design allows use of

Data I/0 Corporation, 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746. For immediate action, contact us
directly, CALL TOLL FREE: 1-800-426-1045. In Washington, Alaska and Hawaii, call 206-881-6445. Europe: Vondelstraat 50-52
1054 GE, Amsterdam, The Netherlands, Tel: (20) 186855. Germany GmbH: Bahnhofstrasse 3, D-6453 Seligenstadt,

West Germany, Tel: (6182) 3088. Japan: Ginza Orient Building 6-F, 8-9-13, Ginza Chuo-ku, Tokyo 104, Japan, Tel: (03) 574-0211

interchangeable modules for many dif-
ferent programming applications. With
a UniPak 2™, the 29B programs over
700 MOS, fusible link, and AIM PROMs.
And with a GangPak™, it can program
a set of eight MOS EPROMs with dif-
ferent data patterns at the same time.
With the LogicPak™ you can pro-
gram, design, and test a wide range
of logic devices. Or, by using ABEL™
software, you can specify logic designs
for IFL, PROM, and PAL® devices
using any method or combination of
state diagrams, Boolean equations
or truth tables.

Select integrated or
stand alone operation.

The 29B's twenty-seven /O formats
enable you to interface with virtually
every development system available.
You can enjoy the ease of menu driven
operation because the 29B’s optional
software driver allows you to interface
with IBM®PCs. Yet, it's important to
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know the 29B is a completely self-
sufficient system. So, if your needs
don'’t require interfacing with a PC, the
29B can operate on its own.

A unique combination

of price and performance.

The 29B is just one example of
Data I/0O’s commitment to giving you
state of the art programming tech-
nology. And you can get it with the
performance of 64k x 8 RAM for less
than ever before. Like all our products,
the 29B is backed by a worldwide net-
work of field sales and service offices.

All things considered, the 29B is
the best combination of price and per-
formance in a universal programmer
today. And tomorrow.

Now, that's an achievement.

™UniPak, GangPak, LogicPak, and ABEL are trade-
marks of Data I/O Corporation. ®PAL is a registered
trademark of Monolithic Memoaries, Inc., and IBM® of
International Business Machines. Copyright © 1984
Data I/0 Corporation. All rights reserved

DATA1/O
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One-chip controller in the works for IEEE-802.4 LANs

hat promises to be the first single-chip controller to meet the IEEE-802.4
W specification for token-passing bus networks is now in the late definition
stage. The controller, being designed at Motorola Inc.’s Israel Design
Center (Tel Aviv), will be built with a 3-um HCMOS process and will manage a
10-Mbit/s broadband network. It is expected to dissipate 1 W or less and will work
with the VMEDbus. Also, it will have four DMA channels on board, in contrast to the
one DMA channel found on most other Ethernet controllers.
The chip, which should be here before the end of the next year, will be used to link
computersinafactory. Untilit appears, though, the company is considering working
with gate arrays and taking a three-board approach.

Software will turn traditional computers into experts

y next year, conventional computers will be able to assume the capabilities

of an expert system, thanks to an unusual software package that mixes an

inference engine with a natural-language front end and a knowledge-base
processor. Working with either a 68000-based or a VAX-class computer that runs
under Unix, the Knowledge Workbench, developed by Silogic Inc. (Los Angeles), uses
aproprietary Prolog compiler as the inference engine. The natural-language program
at the front end converts user-and-system dialogue into English-like input or internal
Prolog representations. For its part, the knowledge-base processor works with a
relational data base, gives special treatment to data and instructions, converts and
stores chunks of knowledge, and acts as a link to other data bases.

Scaled-down bipolar process yields fastest FPLAs

use-programmable logic arrays (FPLAs) with propagation delays down to 10

ns have been fabricated using a scaled-down bipolar process with 2-pm feature

sizes and a 7-pm metal pitch. Industry-standard parts, in contrast, exhibit
25-ns delays. The process, called IMPACT by its developers at Texas Instruments
Inc. (Dallas), uses a finer geometry than the company’s advanced low-power Schottky
(ALS) TTL technolgy and employs dry etching and ion implantation. Unlike the original
version of IMPACT announced earlier this year, the latest variation will make use of
direct wafer-stepping techniques. The first parts to be ready include a pair of 24-pin
FPLAs with 32 AND terms and 6 OR terms. Four PAL (programmable array logic)
devices that share the low propagation delays will also be made.

Plastic resin to challenge aluminum as disk substrate

plastic resin may soon give aluminum a run for its money as the preferred

substrate for 5%-in. Winchester disks. The 130-mm-diameter substrate, from

Data Packaging Corp. (Cambridge, Mass.), is smoother and cleaner than its
typical aluminum counterpart. The polyetherimide resin, dubbed Ultem, consistently
demonstrates surface variations of less then 0.7 pnin. ANSI specifications, in contrast,
allow for surface irregularities of up to 1 pin.
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Although the plastic disks can be treated and coated with magnetic materialsin the
same way as their aluminum equivalents, they are less than 50% as expensive. They
also weigh less, thus putting a smaller strain on a Winchester disk drive’s spindle and
in turn encouraging the use of smaller motors. The only drawback of the plastic
substrate is its rate of thermal expansion, which—at 56 pm/°C—is 2.5 times that of
aluminum and may cause tracking problems in disk drives with open-loop servos. The
resin, however, will not begin to distort until heated to 200°C. The internal operating
temperature of most disk drives is well below 140°C.

DAC hybrids build on digital gate-array structures

igital gate-array and analog technologies team up in a series of novel hybrid
D packages that combine a 16-bit digital-to-analog converter with a micro-

processor interface, reference circuitry, and an operational amplifier.
With all that circuitry squeezed into one package, the hybrids save a square inch of
circuit board space compared with other d-a converters. Burr-Brown Corp.
(Tucson, Ariz.) designed the microprocessor interface on the voltage-output units in
a straightforward manner: the 24-pin DAC709 accepts 16 bits in two bytes
(ELECTRONIC DESIGN, March 8, p. 141), and the 28-pin DAC707 accepts all 16 bits
at once, or “broadside.” The sister converters, which have current outputs, need an
external op amp. The DACT08, in a 24-pin housing, accepts two bytes; the DACT08,
in 28-pin package, all 16 bits. All four units latch the inputs into double buffers. In
addition, they all have an integral nonlinearity of +0.003%, a maximum differential
nonlinearity of +0.006% of full scale, and a guaranteed monotonicity of 14 bits over
temperature.

Multicolor thermal printing process relies on chemical dyes

C hemical reaction is the key behind a thermal-transfer printing process that can
put down a rainbow of colors with only one reusable transfer ribbon. The
polyester ribbon, coated with alternating layers of temperature-dependent
dyes, chemically reacts to the developer on the receiving paper when the thermally
controlled print head passes over it. Unlike wax-coated thermal ribbon cartridges,
which can be used only once, the ribbon can be rewound as many as 15 times—with
no appreciable loss in color quality. The process, developed by Ricoh Co. Ltd. (Tokyo)
and soon to be part of an OEM-targeted printer from Ricoh Corp. (West Caldwell,
N.J.), yields excellent dot clarity for half-tone images and graphics.

Second 825-Mbyte Winchester drive makes the scene

14-in. Winchester disk drive that stores up to 825 Mbytes matches the record

for the largest amount of memory that can be held on a single spindle. Developed

by Ampex Corp. (Redwood City, Calif.), the drive employs six platters with
an enlarged recording surface, densities of 960 tpi and 12,500 bpi, and 2,7 run-length—
limited encoding to achieve high capacity. The unit uses a standard SMD interface as its
link to the outside world, and data is transferred at 1.859 Mbytes/s. The only other
commercial Winchester drive with comparable capacity is Control Data Corp.’s XMD.
(Although the IBM 3380 stores well over 1 G-byte using a thin-film recording medium
and heads and multiple spindles—it is plug-compatible only with IBM mainframes.)
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Now you can move your Z80 designs
from 8-to 16- to 32-bit performance and
never lose your software investment.

All you need is a Z80-to-Z8000™
source code translator. And, it’s
available without charge to readers
of this ad!

This new source code translator
was developed by 2500 A.D. Soft-
ware, Inc. to provide Z80 CPU users
with ready-made software compati-
bility between the Z80 device and
the Z8000 CPU. In just a few days,
you can translate and debug complex
programs that previously took years
to write.

And once you’ve got the Z8000
chip on board and running, you can
upgrade easily, with total software
compatibility, to Zilog's new 32-bit
Z80,000"™ CPU. But that’s not all!

When you need assembly lan-
guage tools to help achieve smooth-
working Z8000 programs, no prob-
lem. 2500 A.D. Software has also
developed a complete line of macro-
assemblers, cross-assemblers, and
linkers.

| Please send me a free CP/M formatted Z80 Source Code Translator, documentation

and Zilog's new Winter Software Directory.

[ Ineed a 5%" diskette.
[ Idon't need the Translator at this time,

but please send your Software Directory.

Name
Company
Address

State
SCT

For a free translator with complete
documentation mail the coupon to:
Zilog, Inc., Components Tech. Publi-
cations, 1315 Dell Avenue, MS C2-6,
Campbell, CA 95008. Or call our
Tech. Publications TOLL FREE line:
800-272-6560. We'll also include
Zilog's Winter Software Directory for
other software support products

-that you may require.

[ Ineed an 8" diskette.

[ Please have a salesperson caﬁ.

Title

City
Phone -
’ ED 7/26/84

Zlilog

an affiliate of
ExoN Corporation

Pioneering the Microworld

780 is a registered trademark of Zilog, Inc
78000, 780,000 are trademarks of Zilog, Inc




Gould...Innovation and Quality in Logic Analyzers

The K105-D analyzer with
Trace Control™ helps you find
faults quickly and easily.

For most engineers, the frustra-
tion is not in solving the problem.
Butin finding it.

Not anymore. Take the Gould
K105-D logic analyzer. It can
help you isolate errors and their
causes quickly and easily. Be-
cause Nnow you can capture and
examine several possible cause
areas with a single pass.

Advanced program tracking
and data capture.

Flexibility is the key.

With 8 levels of Trace Control, you
can follow every bend and turn

in your program flow. No matter
how complex. And capture widely-
separated slices of code better
than any other triggering method.

Although faults and their causes
may be separated by thousands
of lines of code, the K105-D

records only what you want to see.

Once captured, the K105-D
brings these windows of informa-
tion directly to the screen for your
analysis.

This selective recording con-
serves memory. While it helps you
get at the problem —and solve it
—in less time than ever before.

An analyzer that speaks your
language.

The K105-D speaks simple
assembly language, not complex
object code. Quite fluently, we
might add.

With our disassembly modules for
the 68000, 8086, 8080, 8085A
and Z80® B microprocessors, you
need only one analyzer for debug-
ging most popular processors.

Clear, concise pattern
definitions.

With the K105-D, you can define
all your event patterns with sym-
bolic labels. These labels can
represent address locations, data
values, fetched instructions or any
control signal you're monitoring.

And since you create them,
they're easier to understand and
remember.

What's more, Trace Control uses
English-like commands which
make for shorter set-ups. Quicker
comprehension. And a more
productive engineer.

To make debugging even easier,
add the optional dual floppy disk
drive. With it, you can store up to
35 set-ups and associated record-
ings on a single diskette for instant
recall.

Now, capture up to 4 segments of complex
program flow to pinpoint problems fast.




You won't get caught in a loop.
By using the K105-D'’s loop
counter, you can follow a
sequence of events for a specific
number of iterations. Then stop
at will.

It's a quick way for you to test the
repeatability of a program func-
tion. And verify that your code is
having the predicted effect.

Integration made easy.

For the hard part (hardware/soft-
ware integration), now there's a
simpler solution. The K105-D's
100 MHz high speed link.

It's an extremely precise way to
see how timing affects software
execution. And vice-versa.

Again, for this task, Trace Control
can help you track down hard-to-
find faults. So you end up with a
program that flows smoothly.
Error free. In a fraction of the time
it used to take.

Performance above all the rest.

At Gould, we engineer every
instrument to be clearly the best
in its class.

So now with your insight and the
K105-D analyzer, you can capture
the problem. And solve it. Fast.

For the name and number of your
nearest Gould sales representative
or for a detailed brochure and
application notes, call us toll-free at
(800) 538-9320. In California, call
(800) 662-9231 or (408) 988-6800.
Or write Gould Inc., Design & Test
Systems Division, 4600 Old Ironsides
Drive, Santa Clara, CA 95054-1279

United Kingdom: Gould Inc., Design
& Test Systems Division, Hainault
Operation, Roebuck Road, Hainault,
Essex 1G6 3UE, United Kingdom

P : -1
e (44 1) 500000 The K105-D gives you two levels of HELP

West Germany: Gould Inc., Design & at the touch of a button. First, step-by-step

Test Systems Division, Dieselstrasse operating instructions thatapear along
5.7 D-6453 Selrg@nstédt 3‘ West = the bottom of the analyzer screen. Second,

S a menu that allows you to select more
Germany. Phone: 06182/801-1 detailed “help” should you need it.
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Theres always
awa out with

ich DensityPlus
Backplane System.

Interconnect density. to best meet your needs. As the leader in the
Signal integrity. Power dis-  Our engineers stand field, we understand that
tribution. The world of ready and able to help electronic packaging can
VLSl can be a real jungle. be the decid-

Daughterboard Aluminum

stiffener Daughterboard | n g fa ctor th at

Design engineers feel-
header module .
determines or

ing trapped by these inter-

Polarization
module

Nylon

connection demands and cardguide  |imits perform-
time-to-market pressure ance, cost
now have a way out. and reliability.

The High Density Plus L= =5 So don't
Backplane System. rover o = : delay. We

If you're using ECL, e mmum created High
Schottky TTL, CMOS, gate connector mociie Denisity Plus to
arrays, or standard cell Powerbus  Cominlever mroned get cornered
arrays, High Density Plus credtbeard— designers out of tight spots.
addresses density, speed,  you tailor-make your sys-  Call us for help today.
and power manage- tem. Whether you need Teradyne Connection
ment needs better than the whole system com-  Systems, 44 Simon Street,
any product available. pletely assembled and Nashua, NH 03060.

Completely modular, its  tested, or as individual (603) 889-5156.
building block approach components, we have
lets you customize designs  what it takes to get you
out of any jam.
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Connecting problem . . . and solution
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“We need a logic analyzer for
all these problems... a real workhorse?”

e
T
B SOFTWARE HARDWARE INTEGRATION GENERAL
» Execution time * High speed bus logic. | « Interprocessor » Test
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» 80186 and Z80 noise » Veripheral ' * Manufacturing
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tracking cune

" MURPHYS LAW.




FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Versatility is its middle name.

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

for the 1240.

Tek’s 1240.

START

MENU

CONFIG

TRIGGER

We know Murphy can strike.

We built the 1240 to make
those unexpected problems a little
easier to handle. It's modular, so
you can add capability when you
need it. Take a look at your choices:

EXECUTE SCROLL

CO0Q lg
iL.LJLJI_l

oC
G@u @
cow EEE

oo

Acquisition | ¢ 9 channels, 100 MHz
Cards ¢ 18 channels, 50 MHz
» Microprocessor disas-
sembly (18 processors)
ROM * Performance Analysis
Packs * Master/Slave Support
* Line Printer Support
* Mass Storage
* Extended Diagnostics
« RS-232
* Parallel Printer Port
Talk about easy.

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

AUTO

CUREOR

(o]

noN T CARE

S0 you can start with the
basics and add progressively
more advanced features.

Time to talk.

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

TEKTRONIX LOGIC ANALYZERS

WS

For further information, contact:

U.S.A,, Asia, Australia, Central & South America,
Japan Tektronix, Inc., P.O. Box 1700, Beaverton, OR 97075.
For additional literature, or the address and phone number
of the Tektronix Sales Office nearest you, contact: Phone:
800/547-1512, Oregon only 800/452-1877,

TWX: 910-467-8708, TLX: 15-1754, Cable: TEKTRONIX
Europe, Africa, Middle East Tektronix Europe B.V. Euro-
pean Headquaners Postbox 827, 1180 AV Amstelveen, The
Netherlands, Phone: (20) 471146, Telex: 18312-18328
Canada, Tektronix Canada Inc., P.O. Box 6500, Barrie,
Ontario L4M 4V3, Phone: 705/737-2700

Copyright ) 1983, Tektronix, Inc. All rights reserved.  LAA-058

Tektronix
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Nationwide Distributor Network Puts
UDS Modems Within Everybody’'s Reach

UDS modems are on the shelf at more than 100 locations operated and stocked by 38
leading datacomm distributors. Many of these independent firms offer next-day shipment
on selected models. When you need accurate advice and reliable data communications
hardware, rely on the UDS distributor nearest you.

For his name and phone number, contact any !

of the UDS offices listed below. Universal Data Universal Data SyStemS
Systems, 5000 Bradford Drive, Huntsville, AL 35805. @ PR e R
Telephone 205/837-8100; TWX 810-726-2100. Information Systems Group

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 « Bellevue, WA 206/455-4429  Blue Bell, PA 215/643-2336 » Boston, MA, 617/875-8868 * Columbus, OH,
614/895-3025 » Englewood, CO, 303/694-6043 « Glenview, IL, 312/998-8180 » Houston, TX, 713/988-5506 * Huntsville, AL, 205/837-8100 * Mountain View, CA,
415/969-3323 » Old Bridge, NJ, 201/251-9090 e Richardson, TX, 214/680-0002 ¢ Silver Spring, MD, 301/587-0166 * Tampa, FL, 813/684-0615 » Tustin, CA, 714/669-8001
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50-head disk drive
promises to speed access
by a factor of 10

Multiplying the number of heads by five in
a 14-in. Winchester drive may lead to
a tenfold decrease in a unit’s response time.

rranging up to 50 read/
Awrite heads in a Win-
chester disk drive
should make it possible to
slash by nearly 90% the aver-
age access time to randomly
sought data. The approach,
now being tested on a series of
14-in. Winchester disk drives,
will likely keep the unit’s av-
erage access time to about
20 ms—even under heavy
request loads. A typical SMD
drive, with its complement of
10 heads, takes, on average,
150 to 180 ms to access data
under the same conditions.
Alpha Data Inc. (Chats-
worth, Calif.) believes that
the 20- to 30-ms average ac-
cess time quoted for typical
SMD Winchester drives is
misleading, because it does
not hold up under heavy
loads. Rather, the company
points out that the per-
formance of single- or double-
armature SMD drives seri-
ously degrades as the
frequency of data searches
requested by the host in-
creases much beyond 18 or 20

a second.

Such a load, though, is not
unusual for the large storage
modules employed in data-
base systems. Under that sort
of pressure, the response time
of an SMD unit can climb to
150 ms and beyond.

The problem is directly
related to the probability that

the read head will have to
scout the disk to find the de-
sired information. The higher
the possibility that the head
will not have to move, the
faster a data transfer will
take place.

Lower response time

In an SMD drive, each
read/write head must typi-
cally travel across at least
half of the disk’s surface to
find the requested data. In-
creasing the number of heads,
however, reduces the re-
sponse time of the entire sys-
tem, since the probability
that the read heads must
travel is greatly reduced.

Under light request loads,
a typical SMD drive and a
50-head unit will exhibit
about the same performance

300 ‘
|
280 ,'
200 i~ ’
/
Respon: /
e /
time 150 /
4o Typical SMD disk drive —\y/
100 |~ /
/£
//
50 2 //
— e,
it 50-head drive
0 1 ] ] ]
0 10 20 30 40
No. of requests per second

Stephan Ohr

When lightly loaded (servicing about 18 requests a second), both a
50-head drive and a typical SMD drive perform similarly. As the num-
ber of requests made each second rises, the reponse time of the 50-
head unit shows a slight increase. In comparison, the respose time for
the SMD drive climbs dramatically.
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because the likelihood that a
request will demand some
movement of the head is
about the same, since such
requests are often for con-
tiguous tracks. When lightly
loaded, therefore both ma-
chines can typically complete
a single random search with-
in 20 ms.

Carrying the burden

Under heavier loading,
though, the chance that a
head must move rises for the
typical SMD unit, in turn in-
creasing its average access
time. The 50-head drive, in
comparison, needs no more
time to complete a search (see
the figure).

A second problem that
must be taken into consid-
eration is that of request
queuing. Under heavy loads,
itislikely that one of the SMD
unit’s read/write head will
still be processing a request
when the second call arrives.
The second request in turn be-
comes part of a queue, and the
average response time of the
system increases as the time
needed to service the first
request is counted as part of
the response time of the sec-
ond. As requests pile up, the
average access time of the
disk will get worse.

In calculating the differ-
ences in performance, both
the 50-head drive and the
SMD drive were assumed to
have three platters, with five
of the available six surfaces
used to store data. The SMD
unit assigned 2 heads to a sur-
face; the other unit, 10.

In the calculations, the
probability of head move-
ment was fixed at 0.4 to show

38 Electronic Design + July 26, 1984

the likely effect of an increase
in the number of requests
made every second on the av-
erage access time. That is,
there is a 40% chance that as
each data access arrives it
will require some degree of
head movement—a reason-
able number to simulate actu-
al conditions.

As mentioned, as long as
the drives remain lightly
loaded (handling about 18
requests every second), their
performance is similar. How-
ever, once that threshold is
crossed, the queue for the
typical SMD drive will begin
to slow down its response
time. Further, at a rate of 40
requests a second, the SMD
drive will “saturate,” com-
pleting only 1 out of every 10
requests. The 50-head drive,
meanwhile, shows a typical
response time of 40 ms under
the same load.

Alpha Data is currently
verifying its study in beta site
tests of its Atlas series of
160-Mybte Winchester
drives.

Chip’s integration,
innovative structure
raise video speed

everal architectural in-
Snovations stand be-
hind the speed benefits
of a controller chip that can
quadruple the throughput of
avideodisplay subsystem and
possibly even increase it hun-
dredfold.
For the first time, all the
critical circuitry and tech-
niques that govern a video

display and memory have
been integrated on one chip,
including a dynamic RAM
controller, microprocessor
arbitration logic, an unusual
implementation of X-Y ad-
dress registers, and multiple
address strobes.

Unloading the host

The video system control-
ler, designed by Texas Instru-
ment Inc. (Dallas) for
microprocessor-based sys-
tems assumes two responsi-
bilities normally assigned to
the host, namely, dynamic
refreshing and supervision of
display accesses. With the
NMOS chip alone handling
those tasks, the host pro-
cessor can use virtually the
entire memory bandwidth for
updating the display with
new data. Conventional sys-
tems, which rely heavily on
the host for refreshing and
accesses, consume about half
the bandwidth for those pur-
poses, leaving only half for
updating.

The memory cycle gener-
ator works hand in hand with
the arbitration logic to deter-
mine when the host processor,
the display logic, or the re-
fresh logic can access the
memory (see the figure).

Indirect accesses

The controller’s X-Y ad-
dresses registers give the host
rapid access to data at con-
tiguous pixel locations. The
main system addresses a pixel
word indirectly through a
20-bit register value that
points to a location within
video memory.

The speed advantage arises
in the method of updating



IF YOU'RE LOOKING
FOR A PG NETWORK
THAT'S NOT WORK,

etwork or perish!” That’s the challenge
echoing thr(f)ugh the PC
industry. Offer net-
working and you ¥ ik
invite your customers to ’
buy more than one sys- ‘
tem. Fail to offer it and
potential customers ‘
may look elsewhere. ‘ 3
Now you can plug in .
networking capability
without delay, without devel-
opment expense and without having
to become a network protocol expert.
Just add a NetSource/PC-LAN interface board
from Western Digital. It uses our own WD2840
VLSI Network Controller to provide a powerful

token passing protocol and predictable perform-
ance — 110 collisions! Link up to 254 nodes, includ-
ing shared peripherals.

NetSource/PC-LAN is user friendly, too. It uses
low cost cable and is user installable in minutes. It
even offers encryption for data privacy.

Today NetSource/PC-LAN is available ir. the
IBM PC/XT form factor with MS-DOS compati-
ble software. Or we can build a proprietary LAN
board for your system.

So if you're a PC manufacturer, or a systems in-
tegrator, make WD your NetSource. And make
your system more competitive. Use the coupon. Or
call our NetSource Hotline 714/863-7828.

T

§.~ :

GUT IT OUT.

Make the NetSource/PC-LAN connection today!

NetSource/PC-LAN is the best bet for cost-effective, reliable
PC networking, whether you're a compatible manu-
facturer or a systems integrator. Clip this
coupon and make us prove it to you.

_____Send me your full-color
NetSource/PC-LAN
brochure, including
complete product details.

Send me ordering infor-
mation on the Net-
Source/PC-LAN Evalua-
tion Kit, which includes
boards for three nodes,
cable and software.

Time is of the essence. Please

call me immediately at

(phone number)

4
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Company
Address
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Phone Ext.

Mail to: Western Digital Corporation
Literature Dept.
2445 McCabe Way
Irvine, Ca 92714
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the X-Y registers—through
hardware circuitry that auto-
matically increments, decre-
ments, or clears the pointer
register. Conventional sys-
tems depend on software: The
host must fetch and execute
separate instructionstoreach
an address, to display the
data in that address, to in-
crement the address, and
then to call up the successive
data.

Based on a typical access
time of 400 ns, the controller
can fill a 1024-by-1024-pixel
screen with up to 16 colors in
less than half a second. The
software approach would
take close to 2 seconds.

Beyond range

Indirect X-Y addressing
present another advantage in
terms of range. Since pixels
are selected through the con-
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The single-chip video system controller from Texas Instruments incor-
porates all the logic and timing required to refresh dynamic RAM, ac-
cess the display memory, synchronize itself to the CRTs, and arbitrate
contention for the display. A host addresses contiguous pixels
through the chip’s X-Y registers, which update the screen through
hardware that increments, decrements, or clears the registers.
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tents of the 20-bit address
pointer instead of through the
row and column address
strobes, the chip can address
1 million words; the range of
the host alone might have
been considerably more lim-
ited.

The chip’s architecture also
include four row address
strobes that can be indepen-
dently programmed. As-
suming that the video mem-
ory is wired to accept those
inputs, the controller can
write to four different planes
simultaneously with a pre-
selected color.

Getting the most out of it

The controller can control
asmany as 64 dynamic RAMs,
each either 64 or 256 kbits.
Though it easily enhances the
performance of conventional
chips, the speed, throughput,
and addressing gains become
even greater when the con-
troller is paired with a multi-
port dynamic RAM like the
TMS4161.

In that type of system, the
chip automatically handles
requests for transferring
data between the 256-bit shift
register and the main video
memory. In addition, a multi-
port structure enables the
processor to access the video
memory while the screen is
being refreshed, thereby
relieving the bottleneck asso-
ciated with single-port mem-
ory.

Easy interfacing

The video system controller
is designed with an open ar-
chitecture, making it com-
patible with a variety of
popular 8-, 16-, and 32-bit



WORLD'S LOWEST PROFILE,
FULLY SEALED
- BINARY CODED SWITCH

/ | /
New Switch Saves Space.
However you look at it, EECO’s
new Series 3300 MICRO-DIP*
switch is the lowest profile binary-
coded rotary switch in the world. An
.incredible .190 inches high, and only
.390 inches square, the new switch
allows a compact board architecture

never before possible with conven-
tional rocker or rotary switches.

Fully Sealed. We've completely and
permanently sealed the new MICRO-DIP
switch top and bottom to be impervious to
automatic wave solder and cleaning pro-
cesses. The switch withstands the stringent
Fluorinert* leak test for board-mounted compo-
nents. The O-ring top and epoxy-sealed bottom
are standard.

Easy-to-Set. Programming electronic equipment
was never easier. Our screwdriver-slot and extended
shaft actuators make setting binary values a one-step
operation. No need to fumble with multiple rocker or
slide actuators, no need to convert from one number
system to another. Simply dial in the value you need.
Positive detent actuation lets you know your setting is
securely entered.

From the MICRO-DIP Originators. Our new switch incor-
porates all the special design features you've come to expect
from EECO. Like gold plated contacts, operational longevity,
rugged construction, and generous environmental/electrical
operating ranges. And all at an affordable price.

At EECO we profile our products for tomorrow’s technology.
Call us or our nearest representative for more information.
EECO Incorporated, 1601 East Chestnut Avenue, P.O. Box
659, Santa Ana, CA 92702-0659, Phone: (714) 835-6000;
EECO Ltd., Bar Hill, Cambridge, CB3 8SQ, England, Phone:
Crafts Hill (0) 954-80257.

* Fluorinert is a registered trademark of 3M Corporation CIRCLE 26
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microprocessors.

Since the controller also ac-
cepts separate video and sys-
tem clock signals, the display
subsystem and the host pro-
cessor can run asynchronous-
ly. In additional, both the
vertical and horizontal sync
inputs can match the control-
ler timing to an external video
timing source, thereby allow-
ing the controller chip to mix
its own image data with other
video signals.

Heather Bryce

Now Smalitalk runs
on small-instruction-
set computer

or the first time, a func-
Ftional programming

language has been put
to work on a reduced-instruc-
tion-set microcomputer. By
modifying its Soar machine,
researchers at the Computer
Science Department of the
University of California at
Berkeley have been success-
ful in running Smalltalk, a
functional programming lan-
guage developed by the
Learning Research Group
of Xerox Corp. (Palo Alto,
Calif.).

According to benchmarks
established by simple rou-
tines, the language runs be-
tween 41% and 580% faster
on the Berkeley machine than
on a high-speed, ECL-based
minicomputer.

(Functional programming
languages use objects that
send messages to each other
saying what operation is to be
performed, but not how to
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perform it. Hence they differ
radically from conventional
languages and do not run
efficiently on standard com-
puters.)

Like most reduced-in-
struction-set machines, Soar
has no microcoded instruc-
tions, few multicycle instruc-
tions, and no elaborate ad-
dressing hardware. It has,
however, been extended with
a few hardware additions to
make it possible to handle
Smalltalk.

In the first place, tagged
data-type checking, a basic
feature of object-oriented
languages, has been added.
The basis for the type check-
ing is a single-bit tag in each
word that indicates whether
it contains an integer or a
pointer to a data structure
with type-specified informa-
tion.

Tag, you’reit

Because the tagging scheme
does not depend on microcode,
it relies on software that ma-
nipulates and inspects the
tags. Further, each instruc-
tion contains a bit that either
enables or disables the tag-
checking process.

The untagged mode turns
off all tag checks, and the
system then operates on 32-
bit data. When it works that
way, the tag bits become data
bits and the normal reduced-
instruction-set programs
(writtenin conventional high-
level languages like C or
Pascal) can be used.

Also, two so-called shadow
registers have been located on
the data buses near the ALU
to trap operands that are not
integers. That accomplished,

integer comparisons are
made with a traditional com-
pare-and-skip algorithm.

Overcoming a hurdle

Using areduced instruction
set attacks one problem in-
herent in all functional
languages—the enormous
storage demands produced
when data is not separated
from the operations that
work on it. The basic diffi-
culty, picturesquely described
by the Berkeley researchers
as the “tenure” problem, is
how to rid the system of the
deadwood that accumulates
in virtual memory.

The university’s approach
employs a “generation
scavenging” algorithm that
copies and updates the
system’s pointer path. In
other systems, a reference
counter reclaims storage
space by indicating when an
object is no longer being ref-
erenced. Most object-oriented
languages use an object
address table, with each word
containing an index to the
table and the table entry
containing the address of
each object and its reference
count.

Instead of reference counts,
the Berkeley system es-
sentially copies and updates
the system’s pointer path and
only updates a table when a
pointer to a new object is
stored in a memory location
without an old object. Each
pointer is tagged with the
generation—old or new—of
the object it points to. In that
way, objects can be purged on
a regular basis so that only
active objects remain in the
memory. Carole Patton



The one and only Quad.

Four 8-bit DACs and four
amplifiers in one skinny

20-pin DIP.

Nobody else could do it. Because
nobody else has Analog’s LC’MOS
technology. It lets us shoehorn four
8-bit latches, four output buffer
amplifiers and four 8-bit DACs

into one skinny 0.3” package.

Not only does our four-in-one
design save a vast amount of
real estate, it makes the single chip
AD7226 exceptionally reliable.
Reliable enough, in fact, for military
applications.

And size isn‘t the only thing
impressive about the AD7226. It
has a total unadjusted error of better
than 2LSB over full operating range.
It only requires a single supply. And
itaccepts a wide range of positive
reference voltages which makes it
Very easy to use.

So if you think our Quad has
the right look for you, send for
complete specs. Call Applications
at(617) 935-5565, or write Analog
Devices, Inc., PO. Box 280,
Norwood, MA 02062.

ANALOG
DEVICES

You're looking at
four DACs and four
amplifiers Analog style.

Analog Devices, Inc., Two Technology Way, Norwood. MA 02062, Headquarters: (617) 329-4700; California: (714) 641-9391 (619) 268-4621, (408) 947-0633
linois: (312) 653-5000; New York: (716) 425-4101, (315) 437-5277: Ohio: [614] 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094, (713) 664-6704; Washington: (206) 251-9550
Belgium: (3) 237 48 03; Denmark: (2) 845800; Fr )0) 51080; Israel: (052) 28995; Italy. (2] 6883831, (2) 6883832, (2) 6883833; Japan: (3] 263-6826
Sweden: (8) 282 7 United Kingdom: (01] 9410466; West Germany: (89) 570050

34-11; Hollar

witzerland: (22) 31 57 60
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stone

FAIL-SAFE
PROTECTION
AGAINST
LOCKED ROTORS

PTC thermistors, wired in series
with the FHP motor, provide posi-
tive protection from burnouts due
to locked rotor conditions. In nor-
mal operation the PTC is low in
resistance to minimize voltage drop
across the device. When a locked
rotor condition occurs, the PTC
switches to its high impedance
mode, which reduces the circuit
current to a safe level.

Learn more about Keystone’s
solid-state resettable fuses for
this and other
applications,
send for
Bulletin
RF-1282.

stone

CARBON COMPANY
Thermistor Division ® St. Marys, PA 15857
Phone 814-781-1591 e Telex No. 91-4517

Keystone Thermistors are distributed by
Allied Electronics Phone: 817/336-5401
Newark Electronics Phone: 312/638-4411
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Laser closes link
on processed
and passivated ICs

lished technique, a laser is

closing the links on fully
fabricated and passivated
ICs. The approach is a logical
extension of an idea that has
already proven viable—em-
ploying a laser to form a con-
nection to substitute redun-
dant circuits.

An experimental link
structure that can be incorpo-
rated into conventional IC
processes uses laser-annealed
polysilicon to form low-resis-
tance connections on com-
pleted ICs. Jointly developed
by researchers at Electro-
Scientific Inc. (Portland,
Ore.) and from the Depart-
ment of Electrical Engineer-
ing at Texas A&M University
(College Station, Texas), the
technique promises to make
possible new types of pro-
grammable logic structures.
Further, it should also en-
hance the approach currently
taken to hardware redundan-
cy in high-density memory
and logic devices.

In a new twist on an estab-

Subjects of interest

In their work, the research-
ers had two main concerns:
The first was sufficiently low-
ering the resistance of a poly-
silicon link to produce an ef-
fective “short.” The second
was supplying enough power
to melt and anneal the silicon
without risking explosive
evaporation, which could
damage adjoining circuit ele-
ments, as well as the pas-
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sivation layer. (Laser links
are typically blown after pas-
sivation, exposing the sub-
strate, which must then go
through a second annealing
stage to reflow the passiva-
tion.)

The experimental link con-
sists of a single layer of poly-
silicon deposited without
doping on a layer of thermally
oxidized silicon in a conven-
tional atmospheric-pressure
chemical vapor deposition
reactor. The link’s pattern
is then plasma-etched, and a
photoresist is allowed to re-
main above the region that
will form the link. The rest of
the structure is then im-
planted to lower its resist-
ance.

The link’s resistance, when
measured using a four-point
probe on its test pads, isin the
range of 10° to 5 X 10° Q—de-
pending on the structure.
When the link is annealed by
scanning itwith a Q-switched,
frequency-doubled neody-
mium and yttrium-alumi-
num-garnet (0.53-um) green
laser with a repetition fre-
quency of 5 kHz, a pulse width
of 65 ns, and a spot size of
about 10 um, its resistance
drops to between 50 and 500 €.

The experiment showed
that fabricating the links is
fully compatible with con-
ventional processing techni-
ques and that the link’s di-
mensions can be held to 2 um
or smaller. Also, the tests
demonstrated that the links
could be closed with a single
pulse from a green laser, mak-
ing the operation as simple
and as swift as blowing a laser
fuse.

Warren Andrews



Everything you do is DC.
Plug it all into Motorola rectifiers.

The world turns on DC. Virtually
everything you design depends on P-N
junctions to block, steer, clamp,
rectify, bridge or protect.

And when you depend on Motorola
rectifiers to change AC to DC, you
depend on the broadest line of Schottky,
Ultrafast, Fast and Standard devices
there is for the exact answer to every-
thing electronic.

Schottky. Turning point for efficiency.

Anything slower stands still. For
Motorola Schottky rectifiers provide
switching times less than 10 ns--
approaching that of high speed logic--
yet offer spectacular 80-85% efficiency
because of low forward voltage, often
less than 0.5 V. In many current ranges,
devices operate at 175 °C--performance
unsurpassed in the industry

Our avalanche-like, Schottky guard-
ring technique eliminates dv/dt
problems and all Schottky die are
100% tested for reverse energy capa-
bility and trace anomalies.

They're available up to 300 A in con-
venient PowerTap ™ packaging too.
Safe, sure, high-temperature appli-
cations with cooler, better-than, stud
performance and reliability are ensured.

Ultrafast. A 35 ns snap.

The fastest going for the function.

When barrier rectifiers don’t quite
make it in voltage, Ultrafasts offer
optimized speed/efficiency parameters
for Switchmode ™ power applications
from 20 to 250 KHz, 50 to 600 V...and
heading for 1 KV. They're available

in the broadest range of packages, too:
plastic, metal and PowerTap ™.

The increasingly popular TO-220
and TO-218 packages dominate the
line from 6 to 30 A. Current derating
is spec'd at both case and ambient for
a clear performance picture.

Performance. Packages. Options.

You can design in a wide variety of
old standbys, too: axial-lead glass and
plastic, pressfits, studs and bridges
with cost effectiveness and reli-
ability only Motorola offers. Unmatched
production capability ensures your
production continuity.

Best of all, price. Motorola rectifiers
average farless than others, proof once
again that Motorola's leadership
strength in rectifiers is real, practical
and usable.

188ED072684
Name

Contact the world’s premier rectifier
source: Motorola Semiconductor
Products, Inc., P.O. Box 20912, Phoenix,
AZ 85036 for a 1984-updated,
Selector-Guide-look at everything you
want in DC. From factory or
distributor now.

RECTIFIER ULTRA- STAN-
PACKAGE SCHOTTKY | FAST FAST | DARD
0.5A Leadless ° [
1.0A Leadless L)
0.5A to 6A Axial [ ] L L]
B6A T0-220

6 to 80A Stud L] [ ] [ ]
7.5A T0-220 [ )

8A T0-220

10A T0-220 ]

15A T0-220 a

16A T0-220 [ ]

20A T0-220 | |

25A Button ® []
30A T0-3 ]

30A T0-220 ]

30A T0-218 [

30A to 50A Pressfit °
100-300A Powertaps 9

® = Dual Diode

@ MOTOROLA INC.
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I TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036.

Please send me information on Motorola Rectifiers. 1

Title

Call me: (

Company
i Address

¥ City

State ZIP
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HOW YOU CAN OWN THE BEST
MICROPROCESSOR DEVELOPMENT
SYSTEM IN THE WORLD

First look to ZAX. Because ZAX knows
what it takes to be the “Best.” And that means
offering development products that are intel-
ligent, compatible, fast, powerful, and, what
most manufactur-
ers forget; obtain-
able - because if
you can't afford to
buy it, you can't use it.

Start with ZAX emulators.
They're simply the best single -
microprocessor development tool you
can buy. ZAX ICD series In-circuit emulators
offer several advanced features such as exten-
sive emulation memory, breakpoint trace cap-
ability, true realtime emulation with no wait
states, and a variety of powerful debugger
commands. And as you can see, ZAX supports
a broad spectrum of 8 and 16-bit micro-
processors as well.

But don't stop there. To get things running,
add the capable and economical IBM PC or
equivalent personal computer. Now make it
perform with professional software from Micro-
tec Research. Microtec’s cross-software prod-
ucts include symbolic de-
buggers, fully manufacturer
compatible macro assemblers,
overlay linking loaders and
hi-level language support.

You could end there, but
ZAX doesn’t. As your needs

grow, continued support is as-
sured with System Z; an incredible complete
development program that can link your PC
with your mainframe computer.

If owning the best microprocessor devel-
opment system in the world interests you,
contact ZAX today at 800/421-0982 for more
details.

-~
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Z80
Z80B
Z80H
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Emulates Z80B microprocessors to 6 MHz
and Z80H to 8 MHz. Features; 64K byte user
emulation memory, 2K deep x 32 bits wide
realtime trace buffer, 29 different debugger
commands.
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Emulates 8085 processors up to 6 MHz. Fea-
tures; 64K byte user emulation memory, 2K
deep x 32 bits wide realtime trace buffer, 29
different debugger commands.
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i8748
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i8035
i8040
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Emulates entire 8048 family in one unit to 11
MHz. Features; 4K emulation memory, 2K
deep x 32 bits wide realtime trace buffer, 29
different debugger commands. 8748 and
8749 units feature a built-in EPROM
programmer.
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i8088
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Co-emulation of 8086 and 8087 or 8088 and
8087 processors to 5 MHz. Realtime emulation
to 8 MHz for 8086/88 processors. Features;
128K bytes static RAM - expandable to 1
Mbyte, 4K deep x 40 bits deep realtime trace
buffer, 30 different debugger commands.
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Emulates 68000, 68008 and 68010 in one unit to
10 MHz. Features; 128K of emulation memory -
expandable to 256K, 4K deep x 48 bits wide
realtime trace buffer, 30 different debugger
commands.

Allemulators come equipped with these stand-
ard features; 3 hardware and 8 software break-
points, an Event Trigger and External Probe
triggered breakpoint, 14 selectable baud rates
to 19200bps, .

20" processor
probe, 115/230
VAC operation.
All Zax emulators
are compact,
lightweight, pr
rugged
and can

1"\?‘: M/ AN
easily fit (W‘W
into a briefcase. “

' 2572 White Road, Irvine, California 92714
Zax Corporatlon (714) 474-1170 » 800-421-0982 » TLX 183829







We could have built just one kind of information manage-
ment system like most other ATE companies. But when
we talked to our customers, we found out information
management means different things to different people.
And no one system could satisfy everybody.

So we created different systems to meet all our customers’
needs—from repair management to report generation.

For starters, if what you want is repair management,
you can get our Test Area Controller—and not pay for
capabilities you really don’t want. The Controller links
testers with repair stations, eliminating the need for
“repair tickets.”” Which means repairs can be done with-
out paper documentation. And much faster.

Our Test Area Supervisor combines three key manage-
ment functions—repairs, process control, datalog analy-
sis—in one centrally controlled system for Series 30 users.
It boasts advanced features such as yield alarms and auto-
matic defect reports for quick problem solving. What's
more, special productivity reports let you fine-tune your
entire testing operation as you test.

To some people, information management includes
entire factories. And for them we've made the high per-
formance Test Area Manager. With it, you can connect
most of the test equipment you use—even machines
made by different manufacturers. We've teamed
Ethernet™ with a state-of-the-art relational database
management system to give you maximum flexibility
and total control of the testing process. You can define
your own reports, generate programs and pinpoint the
cause of every problem.

Of course, we designed our management systems to
make it easy to grow from one to another.

For more information, contact IS
Fairchild Manufacturing Test FAIRCHILD

Systems, 299 Old Niskayuna Road,
Latham, NY 12110, 518-783-3600. A Schlumberger Company

Ethernet is a trademark of the Xerox Corporation. CIRCLE 31



On one hand, you could wait years for a proven
single-chip token-passing LAN controller.

There are four very good
reasons why your search for a
single-chip local area network
controller should begin and end
with Standard Microsystems’
COM 9026.

First, the COM 9026 is the only
token-passing LAN controller in
the world being produced in vol-
ume and available for immedi-
ate delivery. That means you can
give your system the best net-

working capability available—
when you need it the most.
Today.

Secondly, the COM 9026 is
proven. Since its introduction as
the world's first commercially
available single-chip LAN con-
troller in 1982, the COM 9026 has
been used successfully in numer-
ous applications. It's a complete
protocol handler for ARCNET®
and similar token-passing systems

currently used by Datapoint,
Nestar, Tandy, 3M, Zenith and
others.

Thirdly, Stdndard Microsys-
tems supports the COM 9026
with a complete line of system-
level products available off the
shelf. We have everything you
need to implement your system,
from state-of-the-art hardware
fo field-proven software. Our
board products are also remark-
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On the other, you can get one from
Standard Microsystems today.

ably cost-effective because they collisions in CSMA (Carrier-Sense

incorporate our VLS| local area
network chip set.

Last, but certainly not least,
the COM 9026 has all the
advanced capabilities you want
in an LAN controller.

It replaces over 100 SSI/MSI
circuits with one chip, supports
data rates up to 2.5M Baud and
avoids the fluctuating channel
access times caused by data

Multiple-Access) schemes.

So don't go empty-handed
waiting for a LAN controller you
can get your hands on today.
The COM 9026 is a high-density,
n-channel silicon gate MOS
circuit fabricated with SMC's
COPLAMOS® technology. It's
available for immediate delivery
in a 40-pin ceramic or cerdip
dual in-line package.

For more information,
contact Standard Microsystems
Corporation, 35 Marcus
Boulevard, Hauppauge, NY
11788. (516) 273-3100.

ARCNET* is a frademark of the Datapoint Corporation
CIRCLE 32
STANDARD MICROSYSTEMS

CORPORA HOE



MVS-212"Modem . .. and Beyond

.. AND BEYOND

1 ,‘that is compatible with both
YON “ ! ﬂms the MVS-212 contains proprietary
1s that comprees speech at user selectable rates between 4.8 Kbps and 16 Kbps.
/ ‘ F mognition allows remote telephone access via commands from the DTMF pad on the
ne and also allows the user to switch between voice and modem modes via user-initiated commands.
~ In addition to its standard modem and voice features the MVS-212 can be programmed to meet specific
OEM protocol requirements such as CCITT X.25 (HDLC) and SNA/SDLC.
Since the microcode is exercised in parallel with the MVS’s communications algorithms, protocol conver-
sion occurs transparent to the user.

For further information on custom OEM applications CIRCLE 33
contact Wolfdata Inc. at (617) 250-1500

187 Billerica Road
Chelmsford, MA 01824
617-250-1500




TECHNOLOGY NEWS

CON

-RENCE PREVIEW

For 3-dimensional images,
time is of the essence
at Siggraph ’84

Transforming high-quality graphics quickly
and efficiently tops the bill at this year’s
conference. Standards are also an issue.

ttendees at this week’s
ASiggraph "84 will find
that one of the main
concerns is techniques that
enable high-resolution three-
dimensional images to be
rapidly altered. Also of im-
portance at the gathering, be-
ing held in Minneapolis, July
23-27, will be methods to help
programmers prepare such
images with a minimum
amount of effort.

Also, the conference will af-
ford a chance to examine ex-
isting graphics standards and
ways in which they might be
modified and enhanced. In-
terestingly, although the fo-
cus of much of the meeting
will be on CAD/CAM graph-
ics, there is an increasing
amount of attention being
paid to animation and other
movie-making techniques.

Hidden lines

One of the most time-
consuming aspects of model-
ing 3D solids is erasing the
lines and polygons that fall
behind portions of an object

Terry Costlow

as it is moved or rotated on
the screen.

One way to speed such
hidden-line removal employs
a technique called invisibility
coherence. The approach,
from General Electric Co.’s
corporate research and devel-
opment group (Schenectady,
N.Y.), trims the amount of
time it takes for a standard
scanning-line algorithm to
eliminate hidden lines and
shade an image.

Now youseeit ...

Invisibility coherence uses
information supplied by the
imaging data to determine
what lines will be hidden by
noting those sections of an
object that will block other
portions. That information,
known as depth data , is pro-
cessed before the horizontal
and vertical data. Once what
will be hidden, or invisible, is
determined, its associated
data no longer has to be han-
dled, in turn eliminating the
time normally required to
process it.

With a simple object like a
sphere, which has few hidden

lines, processing speed is un-
changed or improved only
slightly. The main benefit of
the technique is realized
when complex images are
created.

Building on

In such cases, the improve-
ment in throughput can run
to nearly 50%. For instance,
it takes 103.5 seconds to draw
an image with the approach;
203.5 seconds, without it. Fur-
ther, invisibility coherence
can be added to most hidden-
line-removal algorithms,
boosting their throughput at
the cost of only a negligible
fraction of their computa-
tional power.

Another approach to cre-
ating and altering images
works with Steiner patches—
free-form shapes that supply
truerepresentations of curves
—instead of individual lines.
Such a display is complete
with the curves and the var-
ious shadings normally per-
ceived by the eye.

From the viewer’s eye

Brigham Young Univer-
sity’s Department of Civil
Engineering (Provo, Utah)
and Purdue University’s
School of Mechanical Engi-
neering (West Lafayette,
Ind.) have jointly devised a
tracing algorithm, which
works with Steiner patches,
that computes a line from the
viewer’s eye to the object on
the screen, thus helping draw
a truer representation.

In addition to speeding the
generation of images (when
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compared with approaches
that build pictures using indi-
vidual lines), the algorithm
computes a new line when the
object is rotated, in turn,
boosting throughput. The
new line furnishes the neces-
sary input to shade and other-
wise adjust the relationship
between the patches that
comprise the object’s surface.

Time on your side

In addition to cutting down
on processing time, many re-
searchers are interested in
saving programming time as
well. The chief route to that
goal is portable software,
which can be written once and
then used without alteration
on different hardware.

One such program—for
opening windows—runs on
any display that candraw and
erase vectors. The package,
from Battelle Northwest Lab-
oratories (Richland, Wash.)
puts special emphasis on
graphics processing within
each window and is designed
for any operating system
that can run a number of ap-
plications packages simulta-
neously.

Routines for opening, clos-
ing, and moving windows are
supplied, and provisions have
been made for temporarily
removing a window from the
screen and then calling it back
up with all its data intact. The
package also maintains a dis-
play list for every window and
updates the screen as the win-
dows change.

In and out the window

The company notes that
employing some of the fea-
tures common to most ter-
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minals, as well as adding
some customization for speci-
fic machines, will greatly in-
crease the package’s through-
put with a minimal impact on
portability. Even without
such improvements, though,
the windows can manipulate
displays containing thou-
sands of vectors at a speed of
about one-third that of a win-
dowless system.

Of course, the most direct
way to ensure portable graph-
ics software is through estab-
lishing standards. The Space
Telescope Science Institute
(Baltimore), for one, will look
at some adaptations of the
Graphical Kernel System
(GKS), one of the most popu-
lar graphics standards. The
institute is investigating
techniques that let users add
GKS to existing software
without the burden of having
to write new code.

Simpler conversion

Usually, converting a
graphics package to GKS
requires writing a layer of
code that translates the pack-
age’s commands into GKS
commands. However, pro-
grams that are tightly cou-
pled with specific hardware
pose more of a problem, since
the sections that make use of
unique aspects of a device can
be difficult to convert into the
more generic GKS com-
mands. In most such situa-
tions, a general rewriting of
the code minimizes the reli-
ance on the hardware and will
permit the program to be used
with a range of machines.

Researchers at the insti-
tute also will explore a tech-
nique that eliminates the

time-consuming task of writ-
ing device drivers for differ-
ent hardware configurations.

In much the same vein the
National Center for Atmos-
pheric Research (Washing-
ton, D.C.) is currently work-
ing on a GKS system that
permits users to configure
GKS software to a specific
graphics terminal much fast-
er than if they wrote a device
driver—a task that requires
extensive knowledge of the
hardware. Working with the
software, engineers can sim-
ply describe a terminal’s ca-
pabilities to the package and
it will then perform the neces-
sary alterations so that the
program can be run.

Dynamic control

At the same time, some
manufacturers are looking at
other enhancements to GKS.
One such consideration is an
interface that allows an im-
age on any type of display to
be dynamically controlled.
The brainchild of IBM Corp.’s
Data Systems Division
(Poughkeepsie, N.Y.), the
enhancement makes it pos-
sible to rotate and change
the color of an image —as well
as handle other real-time
commands—Dby using a vari-
ety of inputs. The approach
allows users to simply specify
the relationship between an
input device and a display,
rather than writing code to
link the two. Currently, these
inputs must be written for
specific hardware configura-
tions, since the GKS standard
does not incorporate dynamic
control. The technique, could
also be added to ANSI’s
CORE standard.
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Specify TRW Superfast
Flat Cable Connectors

This is the flat cable mass termination
interconnect system that’s designed to
relieve strain in every way.

The cover/strain relief is pre-assembled
as an intergral part of the connector.
So you're assured of effective cable
strain relief without extra parts to buy
or assemble. And one, simple, snap-
action operation puts it in position.

TRW Superfast connectors are just as
easy on your budget. Low prices to
begin with. More density because of
the lower profile of the overall package
height. And the Superfast design

OTRW Inc 1984

requires less cable, less labor and
reduces space requirements when used
in a daisy chain mode. Superfast even
meets MIL-SPEC requirements.

All this is part of the Value
Engineering that TRW built into every
Superfast Flat Cable Connector. It
also includes features like an exclusive
one-step insulation displacement
contact system with a unique contact
design for high reliability connections.

And you can get all the connector sizes
and types you need in the Superfast
system. More important, you can get
fast, off-the-shelf delivery from the
TRW Connector distributor
network—the best in the business—to
prevent strain on your commitments.

CIRCLE 83

For more information on the
Superfast Flat Cable Connector
System, contact your TRW Electronic
Components Group sales office, or see
your local TRW Connector
Distributor. Or write: Connector
Division, TRW Electronic
Components Group, 1501 Morse
Avenue, Elk Grove Village, 1llinois
60007. Phone 312.981.6000.

“Trademark TRW Int
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Connector Division
TRW Electronic Components Group




. Plan your
| LinCMOS

High speed, exceptionally low power
consumption, and multipurpose
analog and/or digital inputs—new
LinCMOS™ microprocessor-
controlled data-acquisition systems
from Texas Instruments deliver both!
You can forget about traditional
performance “tradeoffs.”

You only have to remember TI.
And two new LinCMOS families:
The 28-pin TLC532A family with
parallel output, and the 20-pin
TLC540 family with serial output for
interface to a variety of popular
MIiCrOpProcessors.

One-chip

data-acquisition system

Both families provide an entire data-
acquisition system, from analog
multiplexer to digital data bus, on
one chip. You treat the IC as a
simple plug-in component, replacing
a board of parts.

Eliminating external components
also reduces total system costs. And
the chip itself is less costly than
many metal-gate CMOS ICs having
only an A-D converter function.

One potential application for the
new LinCMOS peripherals is envi-
ronmental control. An array of these
A-D peripherals could sense room
temperatures throughout a building
and feed them to a microprocessor
that instructs the heating/cooling
system to direct air where it
is needed.

Result: Energy bills could be
slashed by a simpler, more cost-
effective system.

<« Moving energy costs down by moving air
around—that’s how TI's new LinCMOS A-D
peripherals could work in a large building.
These ICs could take multiple readings of
each room’s temperature for a microprocessor
that quickly determines where warmer or
cooler air is needed.

™Trademark of Texas Instruments Incorporated

Photo taken at Plaza of the Americas, Dallas, Texas




control system with TTs new
microprocessor-controlled A-D ICs.

DATA-ACQUISITION EVOLUTION

1979-83

Metal-gate CMOS
Resistor ladder

Technology:
Process:
Circuit:

Metal-gate CMOS
Switched capacitor

1981-85 1983-1990s

Si-gate LinCMOS
Switched capacitor

Converter:

Part types: ADC0808, 0809N

TL520, 521, 522N TLC532A, 533A

Size: -
Components: 256 resistors

511 switches

8,000 mil2 wE

1,700 mil2 -
9 capacitors
26 switches

500 mil?
9 capacitors
26 switches

Features: = -

29,000 mil2

10k samples/sec.
+0.75 LSB

8 analog

Bar size:
Speed:
Error;
Inputs:

*Includes six multipurpose inputs.

21,000 mil2

14k samples/sec.
+0.75 LSB

8 analog

-
15,000 mil?
67k samples/sec.
+0.5 LSB
11 analog”

Major speed improvements, more inputs, smaller size—the evolution to LinCMOS products
from metal-gate technology reflects big performance boosts and operational advantages,

creating a bright linear future.

Up to 71,000 samples

per second

Dramatic speeds are available—as
fast as 71,000 samples per second.
With power requirements as low as
6.0 mW.

This allows noise canceling and
precise control of blower motors or
heating elements. While virtually
eliminating bulky power supplies.

Exceptional stability
over a wide temperature range
Both the TLC532A family and the
TLC540 family offer excellent tem-
perature-range stability—total output
error is within 0.5 least significant
bit (LSB) over a wide temperature
range—from —40° to 85°C.
Military versions, also available,
are stable within =0.5 LSB over a
—55° to 125°C temperature range.

Handle up to 11 inputs

Each LinCMOS A-D peripheral
family allows a processor to monitor
up to 11 analog signals. Six signals
can be digital, if preferred, allowing
keyboard or switch-position sensing.

These devices feature a built-in
sample-and-hold circuit (software-
controlled on the TLC540) that
holds a “snapshot” of the input
signals to reduce the effects of noise
and random spikes.

Immediate availability

All of these LinCMOS A-D
peripherals are TTL, MOS, and
CMOS compatible. And all are
available now. With performance
that will change the way you look
at linear.

Environmental control is only one
possibility. These LinCMOS periph-
erals offer many opportunities in test
equipment, automotive instrumen-
tation, industrial controls, robotics,
toys, home computers, signal process-
ing, and other applications.

For more information on TI's A-D
converters, op amps, and the
LinCMOS process that creates them,
call your authorized TI distributor or
nearest T1 sales office. Or write
Texas Instruments Incorporated,
Dept. SLAP43EL, P.O. Box 809066,
Dallas, Texas 75240.

TT is first with silicon-
gate CMOS for linear.

The key to a successful combination
of CMOS and bipolar capabilities:
Phosphorus doping of the silicon
gates that effectively halts and binds
sodium ions—the main cause of
threshold voltage shifts in MOS-
based technologies.

For enhanced carrier mobility,
NMOS transistors are placed in a
p-type substrate and the PMOS
transistors in an n-well. This
increases carrier mobility of the
NMOS transistors to about 3.7 times
that of the PMOS transistors,
enhancing speed.

The LinCMOS process also pro-
vides a gate-to-drain capacitance
about one-seventh that of metal-gate
CMOS. This performance stems
from gate formation, which is accom-
plished in the same step that forms
the transistor source and drain. The
source, gate, and drain are all self-
aligned, boosting speed and enhanc-
ing the bandwidth even further.

And the final result: A built-in
speed advantage that greatly
enhances AC performance and
makes possible the 20X speed im-
provement of the TLC532A
over its pin-compatible metal-gate
TL532 predecessor.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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High power |

on alow budget.
Dales HIW.

Our HLW resistors are a cost-saving
way to dissipate power from 3 to 20 watts.
You get quick, easy board insertion,
long-term wirewound stability, standard
resistance as low as .1 ohm — plus fast
availability from stock. HLW'’s are just part
of a versatile family of Dale silicone-
coated industrial wirewounds with power
capabilities to 300 watts. They offer a
variety of termination options and are
' available in tapped and adjustable
models. For all your power handling
needs, contact our experts at:

Dale Electronics, Inc., 2064 12th Ave.,
Columbus, NE 68601

aerars cor-402-564-3131

CIRCLE 34

“S” Level
withextras ™\
you'll appreciate.

Dales SE.

We deliver metal film resistors that do
more than just meet MIL-R-55182 for “S”
level hermetically sealed parts. Our SE
styles use patented construction to
provide superior performance and
environmental characteristics. And, our
extensive factory and distributor stocking
program makes them available faster in
RNR55, 60 and 65 styles. Find out about
our complete capability to develop specific
reliability programs to your requirements.
Contact: Dale Electronics, Inc.,

2300 Riverside Blvd.,
Norfolk, NE 68701

Tnomaion. 402-371-0080
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- Dales CRCW.

Dale CRCW 1% and 5% chips offer
design flexibility for meeting precision and
general purpose requirements in surface
mount applications. CRCW 1% styles
provide a rating of 1/8 watt from 20 to
300K ohms with a TC of 100 PPM/°C.
CRCW 5% styles provide 1/8 watt from 10
ohms to 2.2 megohms with a TC of =200
PPM/°C. All CRCW styles have
wraparound terminations and utilize the
standard .126"” x .063" size which is
compatible with automatic placement
equipment.

Contact: Dale Electronics, In&.,
2300 Riverside Blvd., Norfolk, NE 68701

e 402-871-0080

CIRCLE 36

DalésHand W.

A choice of two Dale chip-style
thermistors makes it easier to integrate
temperature measurement and control
into hybrid and surface-mounted design.
Type “H” has silver wraparound
terminations on each end. Type “W” has
silver terminations on top and bottom
surfaces. Both are available in =5% and
+10% tolerances with R,s values from 50
ohms to 1 meg. depending on type and
size. For information and technical
assistance, contact: Dale Electronics, Inc.,
Western Thermistor Division,

2300 Riverside Blvd., Norfolk, NE 68701

rumber 0y 402-371-0080
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Introducing the MK68200 16-bit microcomputer/microprocessor.

Unlike any other 8- or 16-bit single-chip micro-
computer, the new Mostek MK68200 performs
equally well as a single-chip microcontroller and as
a peripheral I/O controller. In the latter type of
application, the MK68200 can provide local intel-
ligence required to handle typical computer system
I/O functions. Without tying up the host processor.
In addition, it can transfer data to and from system
memory using a software DMA function. So, as an
example, it’s ideal as a front-end processor for han-
dling complex serial I/O protocols.

Actually, the 16-bit MK68200 gives you a whole
new dimension of system control. One that enables
you to monitor, measure, regulate, sense, and inter-
connect with more precision than ever before.

The operative word is more. More speed. More
powerful instructions. More 1/O functions. More
efficiency. More versatility. All of which mean more
application opportunities. For robotics. Engine
control. Pattern recognition. And real-time meas-
urements and control — as a stand-alone device, or
in tandem with other microprocessors as an intel-
ligent peripheral controller.

First, consider speed. Using the 6 MHz instruc-
tion clock rate, the MK68200 can execute a 16-bit
multiply as fast as a 3.5us; a 32 x 16 divide in 3.8s;
and a 16-bit add/subtract in as little as 500ns. In
other words, it’s faster than any other general-
purpose, single-chip micro currently available.

One reason for this faster speed is code efficiency;
most MK68200 instructions are just one word. That
not only saves code space, it also improves execution
speed. And the powerful instruction set incorporates
more than 50 instruction types which operate on

N2

both byte and word operands.

Next, look at the available versions. The MK68200
comes in a 48-pin DIP with 0 or 4K bytes of ROM
and 256 bytes of RAM. It is expandable to address a
full 64K byte address space externally. And finally, an
84-pin LCC version (with no ROM), is available for
system development or for multiple bus applications.

For single-chip applications, up to 40 pins of the 48
pins are available for I/O to include two 16-bit parallel
ports. Plus a full-duplex USART with double-buffered
transmit and receive capable of operating at data

rates up to 1.5Mbps (using a 6MHz instruction clock).

The MK68200 offers extensive interrupt capa-
bilities. One non-maskable interrupt input is provided
as well as 14 maskable interrupt sources. In addition,
all 14 independently vectored interrupts are user-
assignable in software for any priority scheme. And
to enhance serial communications, there’s also an
innovative wake-up interrupt on the serial channel.

As for support, there’s a powerful Macro Cross
Assembler, along with a host of other software
tools. As well as RADIUS™, a very cost-efficient
remote development station. And to expand the
MK68200 family, plans include higher performance
versions with denser memory and faster throughput.
Plus power-conserving CMOS.

Look beyond the limits of conventional single-
chip systems into the realm of ultimate control. It’s
yours with the MK68200. For more information,
contact Mostek, 1215 W. Crosby Road, MS2205,
Carrollton, TX 75006, (214) 466-6000. In Europe,
(32) 02/762.18.80. In Japan, 03/496-4221. In the
Far East (Hong Kong), 5-681157-9.

RADIUS is a trademark of Mostek Corporation.

UNITED
% TECHNOLOGIES
MOSTEK
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For reliable surface-mount packaging,
rely on TT5s copper clad Invar.

Others have already gained the advan-
tages of surface-mount technology and
are in full production today! So why

Now there’s a far better way to solve
thermal-expansion mismatch problems
between multilayer boards and surface-
mounted ceramic devices. Copper clad
Invar foil from Texas Instruments. It’s
simply your easiest way to go.

When substituted for copper as the
ground and power planes in multilayer
boards, TI's innovative copper clad Invar
foil constrains thermal expansion. This
eliminates solder-joint failures between
leadless ceramic chip carriers and multi-
layer boards.

These same outstanding characteristics
can help you produce higher quality
boards and higher yields during fabrica-
tion. Fact is, TI's copper clad Invar foil
handles so much like copper foil that you
can easily integrate it into your con-
ventional manufacturing process.

17.0277
el U»._l

© 1984 Tl

What's more, TI's copper clad Invar

foil is far more cost effective than other
low-expansion alternatives.

Simple to incorporate, T copper clad Invar
foil replaces copper as the ground and power
planes in a typical multilayer board.

COPPER (SIGNAL)
EPOXY-GLASS
COPPER (SIGNAL)

e EPOXY-GLASS
C

OFPER CLAD
INVAR (GROUND)
EPOXY-GLASS

COPPER CLAD
INVAR (POWER)

EPOXY-GLASS
COPPER (SIGNAL)
EPOXY-GLASS
COPPER (SIGNAL)

wait? Put TI's copper clad Invar foil to
work for you today.

For more information and a list of
sources for treating and lamination, write
Texas Instruments Incorporated, Dept.
MMNST73ED, P.O. Box 402250, Dallas,
TX 75240. Or call 1-800-341-5202.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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TECHNOLOGY NEWS

CONFERENCE PREVIEW

Artificial intelligence
faces up to the challenges
of the real world

The AAAI conference details the current
strengths and weaknesses of Al as they apply
to industry and where the field is going.

he state of artificial
I intelligence—today’s
catchword for many
types of symbolic process-
ing—and how it is moving out
of the laboratory and aca-
demic environment into in-
dustry is the focus of this
year’s gathering of the
academic and research com-
munity at the National Con-
ference on Artificial Intel-
ligence. Sponsored by the
American Association for Ar-
tificial Intelligence (AAATI)
and the University of Texas at
Austin, the conference will be
held Aug. 6-10 on the univer-
sity campus.

For the first time, the con-
ference will concentrate on
the strengths and limitations
of current Al technology and
how it relates to industrial
applications. In an effort to
establish a sense of reality
about AI, key panel dis-
cussions will concern what
may happen if industry over-
scribes to the potential ben-
efits of AI and how Al tech-
nology can be transferred to
industry.

Despite the fact that many
of the technical papers are

Ray Weiss

concerned with AI theory,
many others zero in on speci-
fic aspects of the technology
whose impact is now, or will
soon be, felt by industry, in-
cluding development systems
and languages for Al, expert
systems, and the relationship
of computer architectures to
Al programs.

Where it’s at

The present strengths of Al
lie in software and hardware
techniques offering limited
solutions to specific prob-
lems. One of the obvious first
steps in bringing these
strengths to bear in industry
is to make Al tools—lan-
guages and development sys-
tems—available. One such
effort, from IBM Corp.’s
Thomas J. Watson Research
Center (Yorktown Heights,
N.Y.)is an implementation of
the Al language Lisp torunon
VM-based systems (IBM 370s
or other machines that can
emulate those running with a
VM operating system).

Another version of Lisp,
known as “common Lisp,” is
the basis of an implementa-
tion devised by Gold Hill
Computers Inc. (Cambridge,
Mass.) to run on the IBM per-

sonal computer. Even more
notable is a complete Al sys-
tem, including an Al lan-
guage and development soft-
ware, from Tekronix Inc.
(Beaverton, Ore.).

Finally, an interactive pro-
gram serves as a tutor for
Lisp programmers. Called the
Novice System by its devel-
opers, the Advanced Comput-
er Tutoring Project of the
Department of Psychology at
Carnegie-Mellon University
(Pittsburgh), the system
teaches users how to program
in Lisp, pointing out pro-
gramming irregularities and
problems as they are entered.

Vying for much of the at-
tention at various sessions
will be expert systems, which
collect a body of problem-
solving rules from experts
and attempt to apply those
rulesin asimulated “thought”

process!
Using approximately 500
“if ... then” rules, a real-

time expert system has inter-
active control over an oper-
ating system to aid computer
operators. Dubbed the York-
town Expert System (YES) by
its developers at IBM’s Wat-
son research center, the sys-
tem is designed to work with
the MVS operating system.

Doing the job

The initial implementation
handles six types of activities:
managing job-entry queue
space, solving channel-to-
channel link problems,
scheduling large batch jobs,
correcting MVS-detected
hardware errors, monitoring
the software subsystems, and
monitoring the overall sys-
tem performance. The knowl-

Electronic Design - July 26, 1984 63




Discover the

Secrets of
Better BASIC

Secrets of Better BASIC
Ernest E. Mau

Reveals the sophisticated programming
techniques used by professional software
authors to write more effective programs.
Also discloses professional secrets for

] * testing & debugging
AN

programs
.—%\ (

J$Q « using memory efficiently
* executing loops &
<> subroutines
* creating disk files
Helps you overcome the limitations of BASIC
programming, improve program execution
time, handle files more easily, and format
your programs for easy reference.
#6254, $14.95

Order By Phone ¢ 1-800-631-0856
operator FEG3 = In N] 201-368-2202, ext. 19

Dept. FE63 * Hayden Book Company, Inc.
10 Mulholland Dr., Hasbrouck Hts., N.J. 07604
Please send me Secrets of Better BASIC. If | am
not completely satisfied, I may return the book
undamaged within 10 days for a complete refund.
Please add $2.00 to cover shipping and han-
dling.

[[] Enclosed is my check or money order.

Please bill my [] Visa [] MasterCard

Name

Address

City

State/Zip

Visa/MasterCard # Exp

Signature B228

Residents of NJ and CA must add sales tax

I_ Prices subject to change

——-oHayden-

TECHNOLOGY NEWS

CONFERENCE PREVIEW

edge base was gathered from
research staff, system pro-
grammers, MVS designers,
and technical manuals.

An expert system for build-
ing expert systems comes
from still another group at
IBM’s Watson research cen-
ter. EMCYN is based on one of
the first commercial expert
systems, MYCN, which diag-
noses blood disorders. It uses
the expert system’s skeleton
with the domain (expertise)
deleted so that different rules
can be entered. It has room
for about 400 rules.

Another expert system,
built for the U.S. Navy, is
aimed at equipment losses.
Developed jointly by the Navy
Center for Applied Research
in AI (Washington, D.C.) and
the Computer Science De-
partment of New York Uni-
versity, the system cate-
gorizes, summarizes, and
analyzes the reasons for the
casualty loss of a broad
variety of equipment.

Hardware for Al

Though much attention at
the conference will focus on
software, ongoing efforts to
develop hardware that can
run Al programs will occupy a
share of the spotlight. Pro-
grams in Al languages gener-
ally run slowly on standard
architectures. On the other
hand, special machines to run
these languages have in many
cases been prohibitively ex-
pensive.

The FAIM-1 Machine
Project at Fairchild Labora-
tories (Palo Alto, Calif.) has
concluded that a number of
architectural changes to
standard microprocessors
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would speed up execution ap-
preciably.

Its proposed solution for
running Lisp, Zealisp, and
other Al languages that use
type checking and tagged
architectures is to add special
instructions to a standard
microprocessor instruction
set. These instructions would
relate to the handling of tag
values, the handling of indi-
rect addressing without pro-
cessor intervention, the use of
upper address space as a tag
field, and bit-field extraction
instruction.

Less may be better

Investigators at Carnegie-
Mellon University took a
different tack. Their research
indicates that a reduced-
instruction-set computer
(RISC) is the best vehicle for
running Al software. Using
OPS-5, an Al system also
developed at Carnegie-Mel-
lon, the researchers simu-
lated the performance on var-
ious RISC and conventional
machines. Their findings in-
dicate that the RISC ma-
chines could execute most
necessary instructions in only
two machine cycles, com-
pared with the four to eight
cycles required for conven-
tional computers.

The Fairchild and Car-
negie-Mellon studies, how-
ever, agreed that the use of
parallel systems will have
only limited success in Al
systems. In a simple simula-
tion, going from 1 to 40 pro-
cessors improved the per-
formance only twelvefold.
Memory bandwidth appears
to be one of the major con-
straints.0
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Crack the
ut.

The LAN nut.

When you're developing a
LAN-based computer system,
you're faced with a tough nut to
crack. You need to know what's
going on in your Local Area
Network system. Many com-
puters are carrying on many
conversations. Simultaneously.
And at speeds 10,000 times
faster than traditional data com-
munications. How do you test it?
How do you debug it? How does
the system really perform?

Excelan can help you crack
that nut with the Nutcracker™,
the world’s only comprehensive
analyzer/simulator for Ethernet
systems. Packaged as an
integrated workstation, the
Nutcracker provides advanced

LAN instrumentation hardware
capable of making real-time
diagnostic decisions at 10 mil-
lion bits per second. Also in-
cluded is an 8086-based CP{,
about 1 MB of RAM, a 20 MB
disk, a 600 KB floppy, keyboard,
12" CRT and 100 cps external
printer, and complete menu-
driven software that brings the
power of the Nutcracker to you.
With the Nutcracker con-
nected to the Ethernet cable,
you're in control. You can create

EXXCELAN

"“Excellence in Local Network Technology"’

2180 Fortune Drive
San Jose, California 95131
(408) 9459526 TELEX 176610

CIRCLE 39

and detect pathological condi-
tions for shake-down testing.
Powerful filtering facilities allow
you to extract precise packet
substreams for triggering and
tracing functions to find those
elusive bugs. You can generate
traffic for simulation of various
load conditions. And high resolu-
tion time-stamping means you
can track system performance
against this regulated traffic
load. :

Increase your productivity,
speed development time, and
get your network system up and
running — with confidence in it's
performance and integrity.

Join computer industry lead-
ers. Crack the LAN nut with the
Excelan Nutcracker.

Nutcracker is a trademark of Excelan, Inc. Copyright Excelan, Inc., 1984. All rights reserved




A Texas

Control

Months ahead of the market, Control
Data is delivering the DDC (Director-to-
Device Controller) interface on its
33800 Disk Storage Subsystem. It's an
extremely compact, high-speed, large-
capacity unit. Most important, it is the
only available mass-storage subsystem
plug compatible with the new-generation
IBM DDC. What helps give Control
Data this competitive edge? The
SN75174 line driver from Texas

Instruments.

provide the drive capability vital to
Control Data’s new 33800 disk storage
subsystem featuring DDC interface.

No choice but TI

Only TI's SN75174 could provide suffi-
cient differential current drive through
Control Data’s special compensation
circuit to deliver proper signals in the
DDC interface cable.

And Control Data will be able to stay
current with future market developments
because of the minimum active-high
drive (40 mA) capability of the "174.

Forty-two "174s are used in a fully
configured 33800 disk storage subsystem.

TI's SN75126 and SN75127 are also
used in the new storage subsystem. These

circuits meet the IBM 360/370 specifi-

< Leading the market, Control Data is
shipping the first non-IBM storage sub-
system that’s plug compatible with the
IBM Director-to-Device Controller inter-
face. Use of TI's new SN75174 line
driver not only made the Control Data
design feasible but also minimized design
time, component count, board size, and
power requirements.

27-4812

©1984 TI



Instruments line driver drives
Data to market faster.

cation, providing fault protection and
power up/power down protection, as well
as enable and fault flags.

Performance as specified

Control Data engineers learned about
the '174 early on. Moving quickly, they
evaluated and designed it in, counting on
it to perform to very exacting specifica-
tions. It did . . . perfectly.

The alternative? Greater costs
Control Data engineers estimate that a
discrete-component alternative would
have resulted in at least a 15% increase
in board area to accommodate the
necessary additional components.

As it turned out, the SN75174 driver

contributed important system savings to
the design, improved reliability, helped
Control Data get to market faster. H

Get on the party line faster
with eight new line circuits
from Texas Instruments.

possible with TIs full family of line circuits.

Hooking 32 driver-receiver pairs on a single bus to achieve party-line communication is

Now, eight new line drivers, receivers,
and transceivers from Texas Instruments
allow you to implement party-line ap-
plications on a single bus efficiently.

SN75176A
Half-duplex Transceiver

This new circuit wraps the capability to
send or receive data over a single twisted
pair in a compact, 8-pin package. It saves
board space and cuts component cost.

SN75179A

Full-duplex Transceiver

Also available in a space-saving, 8-pin
package, the SN75179A can send and
receive data simultaneously, and requires
two twisted pairs.

SN75177A/SN75178A
Bus Repeaters

These two differential ICs are identical
except for complementary enable inputs.

CIRCLE 27

The SN75177A is active high and the
SN75178A is active low. This allows you
to pair the two back-to-back for im-
proved bidirectional communication
when extending cable distance.

SN75172/SN75174

Quad Drivers,
SN75173/SN75175

Quad Receivers

The two quad drivers operate from a
single +5 V supply, yet maintain a high-
impedance output over a common-
mode range from —7 V to +12 V with
power on or off. Without sacrificing
speed. Both drivers have maximum delay
times of 50 ns, rise and fall times of less
than 80 ns. They allow data rates up to
four megabaud.

The major difference between the two
drivers is the enable scheme. And this
increases design flexibility. All four
drivers in the SN75172 are enabled at
once, whereas they are enabled in pairs
in the SN75174.

The two quad receivers are similar to
existing RS-422 devices but have higher
input impedance and extended common-
mode range, from =7 Vto += 12 V.
Sensitivity is =200 mV over —12 V to
+12 V common-mode range.

All other standards covered, too
In addition to offering these new

devices that meet RS-422 and other
party-line applications, TI offers the
industry-standard ICs you need to meet
the EIA RS-485, RS-232-C, and RS-423
standards, as well as IEEE 488.

In fact, with its wide selection of
general-purpose line circuits, TI fields the
industry’s broadest line of line circuits.
Results: Component compatibility, design
flexibility, and immediate availability.

For details on TI’s broad family of

line circuits, write Texas Instruments

Incorporated, Dept. SLLO53EL, P.O.

Box 809066, Dallas, Texas 75240.

j
TEXAS b
INSTRUMENTS

Creating useful products
and services for you.
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Kontron KDS

The Ulira-productive
Multifunction
Development System

Producing the next wave of smart products isn't
enough. You've got to be first! To be first and
stay there you need a development system that
makes your designers more efficient, a system
that speeds up the time-consuming task of devel-
oping and integrating hardware and software.

The ultra-productive environment you need is
available now in the KDS. Kontron'’s field-proven
CPU, mass storage, slave in-circuit emulation and
logic analysis capabilities are perfectly blended

in this user-configurable, ergonomically designed
workstation. The KDS solution starts with stack-
able, card-configurable modules that may be
located wherever convenient. Add the detached
keyboard and adjustable CRT, and a truly pro-
ductive working environment emerges. You can
tilt, swivel, raise or lower the CRT to suit your
viewing angle. The detached keyboard gives you
control over all systems and the ability to display
all functions on the extra-large (15-inch), easy-to-
read screen. Two 5" floppy disk drives are incor-
porated in the CPU; an optional 10 Mbyte hard
disk plugs in if you need it. Software, emulation
and logic analysis are fully integrated.

You have complete control over up to four KSE
slave emulators and one KSA logic analyzer.
Emulation support is available for most popular
8- and 16-bit chips. You can select the 32-, 48-
and 64-channel logic analyzer (to 100 MHz) that
suits your needs for timing and state analysis.

KDS comes complete with all the applications
software you need. Editors, linkers and assem-
blers are provided for assembly language pro-
gramming and for use with Pascal compilers.
Software developed on other Kontron systems
can be ported to the KDS via an RS-232 link.
Industry-standard operating systems™ make KDS
even more versatile, opening the door to third
party software and many new applications. Find
out how much more the KDS Multifunction
Development System can do for you. Write for
a demonstration.

eveeinonc L4 KONTRON

INSTRUMENTATION ELECTRONICS
In the United States: In Europe:

KONTRON ELECTRONICS Kontron Messtechnik GmbH
630 Price Avenue Breslauer Strasse 2

Redwood City, CA 94063 8057 Eching West Germany
TWX: (910) 378-5207 (0 89) 31901-1

(800) 227-8834 Telex: 06 22 122

In California:

(415) 361-1012

*CP/M is a registered trademark of Digital Research, Inc
*UNIX is a trademarked product of Bell Laboratories
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Megachange at RCA.




An emerging forcein
CMOS and Power.

Intoday's fast changing marketplace, you
need more than a supplier.

You need a technological partner with that
rare combination of advanced mainstream tech-
nologies, a broad line of industry-standard and
specialized devices, full-scale production capabil-
ity, and a proven record of quality and reliability.

RCA has been changing to improve our per-
formance inthese critical areas. These changes
have been so rapid and so all-encompassing that
the only way we can sumthem up is to coin a new
word: Megachange.

Megachange means that RCA has dedicated
tremendous resources to areas that will be the
keystothe future, particularly CMOS ICs and
power MOSFETSs. We're rapidly expanding our
already broad line, focusing increased R&D on
advanced technologies, and improving already
high standards for quality, reliability and customer
service.

Megasupplier. Many people think that RCA
Solid State's primary business is supplying com-
ponents to other RCA divisions. Let's set the record
straight: more than 90% of our sales are non-RCA.

Our business is supplying active components
to companies like yours. RCA Solid State, backed
by the resources of a $9 billion corporation, has
made the commitment to meet your needs...now
andinthefuture.

We're adding to our already broad line of linear
ICs, CMOS logic ICs and power MOSFETSs.

We've also begun an active program of
alternate-source agreements with companies
like Motorola, Philips and LSI Logic.

Megaresearch. RCA has significantly
stepped up R&D. The combined expertise of our
Princeton Lab, Solid State Tech Center and in-
house engineering staff has produced a dramatic

Photography by Ryszard Horowitz, N.Y

Changing to serve you better.

increase in new product introductions: 66 in 1981,
171in1982 and 295in 1983.

Our world-renowned David Sarnoff Research
Center is a proven source of major innovation,
such as the invention of CMOS, the first commer-
cial silicon power transistors, first CMOS uP and
first BIMOS op amp. Now we've invented
COMFET andlogic level MOSFETs.

And we're working on 1.25 micron and sub-
micron geometries.

Megaquality. RCA achievements in quality
and reliability have been impressive: an order of
magnitude improvement in AOQ over the past
four years. And a 95% reduction in failure rate,
making RCA reliability excellent.

In many cases, we're setting new standards.
For example, our power MOSFETs have a quality
level of only 100ppm.

Megaservice. We're significantly expanding
our force of technically-trained field represen-
tatives and field applications engineers. Semicus-
tom design centers are being opened around the
world. And we're increasing distributor support
with a new on-line order-entry and inventory sys-
tem to assure you of fast, reliable delivery.

Our distributors and sales reps are a source of
pride to RCA. Put their knowledge and experience
to work for you and you'll see what we mean.

But the best proof of our ability to be your long-
term partner is our track record with customers,
including major computer, telecommunication,
automotive, industrial and military companies. In
many cases RCA is the sole source for a number
of critical components.

RCA just might be the right technological
partner for you. Call your local RCA sales office.
Or call toll-free (800) 526-2177.
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Program maintenance

will

gain the most

from integrated software tools

Leon Presser

President
Softool Corp.
Santa Barbara, Calif.

he time has come, be-
I lieves Leon Presser, for
software developers to
extend their focus from short-
term programming concerns
to the long-term maintenance
and updating needs of their
software projects.

“Maintenance constitutes
70% to 80% of the time and
money spent on large soft-
ware packages.” he notes.
“Sadly, the fact that we spend
so much on maintenanre
means that the quality is just
not there to begin with.”

To get quality software and
therefore lower maintenance
costs, Presser maintains, “we
should plan for the entire
product cycle. We must then
concentrate on the initial
requirements and design
phases, ensuring that the
software is well structured
and maintainable over its life
cycle.”

Fortunately, adds Presser,
“software technology now ex-
ists that can increase a pro-
grammer’s productivity ten-

Ray Weiss

fold,” not only in terms of the
time spent initially devel-
oping programs but also with
respect to maintenance.
“There is a bit of irony in all
this,” reflects Presser. “Soft-
ware, an industry that spe-
cializes in automating other
technologies, has been slow in
automating its own critical
processes.”

Leon Presser founded Softool in
1977, following several years of
teaching at the University of Cal-
ifornia. He holds an MSEE from
the University of Southern Cali-
fornia and a PhD from the Uni-
versity of California at Los An-
geles. He has written more than
30 technical articles and collabo-
rated on three books on comput-
er science.

Like many others, Presser
sees a solution in the inte-
grated software environ-
ment, one that follows all
stages of a program’s life—
from initially defining the
requirements and designing
a structure that fulfills those
requirements to actually
writing the program and sub-
sequently maintaining and
revising it.

“It’s a matter of priorities.
We must put our efforts
where the problems—and
costs—are. Better languages
or editors won’t help us
enough.”

“Instead,” Presser sug-
gests, “we must integrate the
tools and techniques that can
produce, control, and mon-
itor an application program
throughout its useful days.
We can cut both costs and
errors dramatically by auto-
mating many tedious labor-
intensive tasks.”

“It’s a matter of priorities,”
he insists. “The sooner we ac-
cept and adopt the integrated
environment, the better we
can aim our efforts at the
problems of poor quality and
costly maintenance.”

Whereas much of the mun-
dane bookkeeping and manu-
al chores have traditionally
been relegated to the soft-
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ware systems serving the
programmer, Presser ex-
plains, “we’re now at a place
where both the physical
hardware and the operating
system are becoming trans-
parent to the high-level pro-
grammer. The uniform and
consistent setting that results
proves to be an ideal vehicle
for automating the costly,
labor-intensive aspects of
software development and
maintenance.

Presser’s vision of the ideal

integrated environment com-
bines a straightforward user
interface with maintenance
aids that supplement the
standard software tools.
“We're talking about tools
that track program changes,
versions, and configurations;
ones that locate inefficient
code and optimize it for a par-
ticular application; and still
others that test software at
all levels and detect errors.
Other types of tools will auto-
matically document new and

existing code or evaluate the
impact of changes on existing
software.”

The planning and control
offered by those and other
tools promise to raise pro-
grammer productivity and
minimize maintenance.

“The technology is already
at hand,” insists Presser.
“The key factor is how quick-
ly and easily industry can
adjust to the integrated de-
velopment and maintenance
environments.”

To achieve speaker independence,
speech recognition systems need
a knowledge of English, Al approach

Sam Viglione

President
Interstate Voice Products
Orange, Calif.

rue speaker-indepen-
I dent speech recogni-
tion will depend on
more than advanced digital
signal-processing chips, con-
tends Sam Viglione. It will
also call for both a process-
ing approach that recognizes
the structure of the English
language and a computer
that adheres more closely to
artificial intelligence than
to conventional computing
tenets.
Viglione predicts that the

Stephan Ohr
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Sam Viglione, a pioneer in
speech recognition, is the presi-
dent of the year-old Interstate
Voice Products, which grew out
of Interstate Electronics. Earlier,
he worked for McDonnell-
Douglas Astronautics.

first generation of speaker-
independent recognition
computers will make its de-
but within the next five
years. In all likelihood, they
will incorporate many paral-
lel processing elements and
recognize about 100 words in
short phrases, regardless of
the speaker.

“Beyond 100 words,” ex-
plains Viglione, “the pro-
cessing machinery not only
will have to respond to words
and voices but will also have
to associate those words
with the structure and syn-
tax of the English language,
as well as make judgments
on what it understands.”

“We already have the tools
to design the necessary
hardware and software for



pick
mixer

500 KHz to 1 GHZ from $3%
hi-rel and industrial

miniature, flatpack, and low profile

SBL-1

MODEL FEATURES Freq. (MHz) FConversion Loss (dB) L-R Isolation (dB)
one octave total lower mid upper Price/Qty.
LO-RF IF bandedge range bandedge range bandedge

SRA-1* the world’s standard . . . HTRB tested .5-500 DC-500 5.5 typ. 6.5 typ. 50 typ. 45 typ 35typ. 11.95 (1-49)
hi-rel 3 year guarantee

TFM-2* world’s tiniest hi-rel mixer 1-1000 DC-1000 6.0 typ. 7.0 typ. 50 typ. 40 typ. 30 typ. 11.95 (6-49)
only 4 pins for plug-in/flatpack mouting,

SBL-1 world’s lowest cost industrial 1-500 DC-500 5.5 typ. 6.5 typ. 50 typ. 45 typ. 35 typ. 3.95 (100)
mixer, only $4.50, metal case 4.50 (10-49)

SBL-1X industrial grade, rugged 10-1000 5-500 6.0 typ. 7.0 typ. 50 typ. 40 typ. 30 typ. 595 (1-4)
all-metal construction

ASK-1 world’s smallest DBM 1-600 DC-600 5.5 typ. 6.0 typ. 50 typ. 35 typ. 30 typ. 5.95 (10-49)
flatpack mounting, plastic case

[LMX-113* rugged flatpack, hermeticity tested 5-1000 DC-1000 6.5 typ. 7.0 typ. 50 typ. 40 typ. 35typ. 1495 (6-24)

thermal shocked to MIL-STD-202

*meets MIL-M-28837/1A performance
units are not QPL listed

fLO = +7dBm

now
available!
computer-automated
performance data
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VIEWPOINT

the first generation,” Vigli-
one insists, “but making
those speaker-independent
systems affordable and prac-
tical for most applications
will be the major problem.”

The current state of speech
recognition is characterized
by isolated spoken words—
here, operands—which a mi-
croprocessor or digital signal
processor compares with
stored patterns. The latest
speech recognizers—based,
for instance, on the 80186
—can respond to as many as
240 discrete (isolated) words.

By precoding the words,
the systems diminish some-
what the differences be-
tween several speakers’
voices. Nevertheless, since

the specific operands are cre-
ated by sampling one indi-
vidual’s voice, few of those
systems can be considered
genuinely speaker-indepen-
dent.

Attaining true speaker in-
dependence is a goal compli-
cated by two factors: the
frequency differences among
voices and continuous speech
behavior, which makes dis-
similar words sound the
same when uttered in a sen-
tence. To surmount those
difficulties, Viglione expects
that future speaker-in-
dependent recognizers will
be forced to break the sen-
tence into isolated words by
sampling the spoken phrase
at appropriate intervals, say,

every 20 ms. They will then
have to examine the sentence
structure and interpret the
intonation to correctly iden-
tify the words.

Teday’s techniques have
already produced speaker-
independent computers that
respond to what Viglione
calls “digits”—the numbers
one through ten. The struc-
ture of each digit (that is, the
configuration of formants,
fricatives, and sibilants) is
so distinct that one digit can
rarely be confused with an-
other. Viglione pegs the hit
rate—that is, the rate of suc-
cessful recognition on these
prototype systems—of about
98% for roughly 85% of the
North American population.

Electronic Design’s
August 9 issue delivers
special coverage of Software
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ROCKWELL
SEMICONDUCTOR
TECHNOLOGY
CREATES THE NEXT
GENERATION OF
INTEGRAL MODEMS.

Our third-generation VLSI capabilities

give you support at any level.
Building modems
into your product
lineusedtobea
complicated and
costly process. But e
Rockwell International's
latest generation of VLSI
integral modems is changing all that.
Today, our VLSI capabilities mean that
we can support your design requirements
at any level: you can order VLSI chip sets;
standard cards with all data rates inter-

changeable; or custom cards designed to fit

your specific shape, connector and soft-
ware integration requirements.

In fact, we can offer a simple, econom-
ical solution to virtually any application

requirement from 1200 to 9600 bps. Since
our modems include both a microprocessor

bus and an RS232C interface, they can be
easily designed into computers, from
micros to mainframes; plus G2-G3
facsimile machines, multi-
plexers, terminals and,
of course, box modems.

What's more, Rockwell
is the only supplier of full-
duplex, dial 2400 bps
VLSI integral modems.

And all of our modems are as reliable as they
are versatile. Based on our customers’ experience
with over a half million Rockwell integral
modems in use around the world, we've been
able to document an MTBF of 200,000 hours—
nearly 23 years between service calls. Perform-
ance-wise, transmission is virtually error-free
over unconditioned or dial-up phone

lines because our integral modems offer
auto-adaptive equalization.

We are the world's largest supplier
of high-speed modem subsystems and
devices. Ask your sales representative
or distributor for a quote today, and
you'll see that we have a distinct advan-
tage in price and delivery lead times, too.
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= Rockwell integral modems. A
generation ahead of all the rest.

Rockwell Semiconductor
ProductsDivision
Rockwell International, P.O. Box C,
MS 501-300, Newport Beach, CA
92660. Call toll free (800) 854-8099.
In California: (800) 422-4230.

N

Rockwell International

..where science gets downto business




LOCKED INTO GATE
COS'I'S AND SI.OW
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ARRAYS WITH HIGH
DELIVERY?

If you think you’re hopelessly locked into CMOS gate
arrays from somebody else, think again. You can still break free
with CDI. We know you can’t afford CMOS gate arrays with
surprising engineering costs and extended delivery schedules. At
CDI, our advanced, full automation design and simulation program
can deliver most gate array prototypes in just 8 weeks. With high
accuracy, lower design costs, and more development flexibility.
Plus CDI offers a full range of CMOS gate arrays, including new
Dual Layer Metal (DLM) technology that puts you a generation
ahead. And CDI makes getting started in gate arrays extra nice,
extra easy. Chances are, we can take the work you've already
done and instantly integrate it into our fast-moving CMOS design
and development flow.

Call CDI today and set yourself free.
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G PR v 15 FREE!
6‘:’\0\1\“\ 3 JUST ASK!
...............................
FIND OUT HOW TO UNLOCK YOUR GATE ARRAY PROGRAM FAST. SEND
\ TODAY FOR OUR FREE CDI “GET YOUR GATE ARRAY MOVING” KIT.

California Devices Inc., 2201 Qume Drive, San Jose, CA 95131. (408) 945-5000
Attn.: Marketing Department
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THE FASTEST WAY
TO GATE ARRAY.
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“Over 2 minutes at 100000A/D
samples per second and LAB-DATAX

hasn't missed a data point.”

Fred Molinari, President

LAB-DATAX is a microcomputer based data acquisition
system built for the most demanding laboratory environ-
ments. As you can see, this sys-

tem is capable of continuous data |LAB-DATAX CAPABILITIES
input (or output) at high speeds loMemary | 250KHzat12bits
for extended periods of time. o wThroughout | 100 kit at 12 bits
For shorter stretches, High Level BASIC and
it can achieve aggregate |
rates of up to 250,000 maemd
. samples per second to D/A Capability | UPto32channels
or from memory. Digital 1/0 b i
LAB-DATAX is VEry BNC connections,
flexible. It can go fast or | PeckesePesien | i i ™

it can go slow. It can han-
dle up to 256 analog input channels of high level or
low level signals, with up to 16-bits

of resolution.
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And because LAB-DATAX is LSI-11/23 based, it offers the performance of DEC’s
hottest microprocessor. And it’s compatible with the LSI-11 family
of products. Including over 50 of our analog I/O peripherals and
our DTLIB, CPLIB, RSXLIB, and DTBASIC software packages.
Naturally, LAB-DATAX comes with complete diagnostics, full
documentation, and comprehensive warranty and service support.
This system was designed by the most innovative

For a copy of ou P

company in analog I/O. There’s none to match it. 336 page catalog call Data Translation.

DAIATI

Or turn to Volume 111 of the Gold Book.

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951-646,
European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 TIx 849-862
LSI-11 and DEC are registered trademarks of Digital Equipment Corporation. LAB-DATAX is a registered trademark of Data Translation, Inc
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Still First. Still Best.
TheToughest Fiber Optic
Connectors in the World.

The military specifies only the most reliable So if you need the toughest fiber optic con-
fiber optic connectors for use in field, shipboard and nectors in the world, contact your Hughes repre-
undersea communications. So they choose Hughes. sentative or phone Jack Maranto at 714-660-5759.

They demand rugged bodies, super sealing, Or write Hughes Aircraft Company, Connecting
low insertion loss, precise alignment, repeatabil- Devices Division, 17150 Von Karman Avenue, Irvine,
ity, field termination and simplicity. The ultimate CA 92714. In Europe: Hughes Microelectronics,
in performance. Ltd., Clive House, 12/18 Queens Road, Weybridge,

We're proud to be first with the military, for Surrey KT13 9XD, England.
their land, sea and undersea fiber optic connec-
tor applications.

= o |
HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES DIV
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NEVER HAS SO LITTLE MEANT
SO MUCH.

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

In both CMOS and bipolar.

Our 11,000 gate 2 micron CMOS
array is just part of the story. We
also offer TTL up to 2,000 gates. ECL
to 3,000 gates. And 400 to 11,000
gate CMOS arrays. Not to mention
our 100K- and 10KH-compatible
ECL arrays.

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

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

As for quality, we offer 100%
burn-in, standard. At no extra cost.
And you won't have to wait long
to get it. O<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>