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High density socketing
from Ansley Electronics:
put your latest technology
Into ours.
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‘ PRECISION

SCREW-MACHINED STACKED DIP SOCKET
T

DOUBLES IC PACKAGING
SOLDER TAIL
/& WRAP POST /D g

INTEGRAL ! .2 “X” SUPPORTS FOR

DECOUPLING AR o
CAPACITOR - : EXTRARIGIDITY :

CIRCUIT . <

B

EXCLUSIVE N
“PIGGY-BACK”
DESIGN
o CaMaCTiTED
LOW PROFILE
CDESIGN LOW INSERTION FORCE

Ansley Electronics now makes high den- Skt sk e 16 through 28 positions, with or with-
sity pluggable IC interconnection a reality, [EXR{MSSSTTWERSENE t integral decoupling capacitors.
with innovative socketing devices designed We've also introduced a complete range
with the same standards and imagination of other imaginative socketing devices. Low
as the devices that plug into them. profile closed frame DIP sockets. Versatile
First encounter our low profile open adaptor plugs in solder pin, slotted pin and
frame DIP sockets, many featuring exclu- solder cup styles. Screw-machined socket
sive “X” supports for greater strength and pins. Convenient terminal carrier strip as-
rigidity. They’re now available with space- semblies. Even IC packaging boards.
saving integral decoupling capacitors — For complete data on these and other DIP
0.1puf chips — to optimize your high density and VLSI socketing devices, contact Cus-
packaging requirements, and reduce board tomer Service, Thomas & Betts Corpora-
assembly time. tion, Ansley Electronics Division, 920 Route
Our stacked DIP socket lets you stack 202, Raritan, N.J. 08869; (201) 469-4000.
two memory, logic or support devices, one
above the other. It virtually doubles IC pack-
aging capacity while leaving more board
real estate for other components. Specify

Ansley Electronics Division

Where Interconnection Meets Imagination.
Circle no. 79



Advanced packaging flexibility
from Ansley Electronics.

FLEXSTRIP® HEADER
& SOCKET SYSTEM _

=

o—a O C

"y CONNECTORIZED \
FOR CUSTO
ASSEMBLY
TS e LT
CRIMPED TO FLAT CONDUCTOR CABLE, 2/‘

JUMPERS OR FLEX CIRCUITS AND
SOLDERED TO PC BOARDS

4 INSULATIONS, 4 PIN
CONFIGURATIONS - ROLLED
FLAT FOR HIGH FLEX LIFE

When tough interconnection and packag— S oclk a b;; the jumper into place and functions as
ing problems arise, FLEXSTRIP® jumpers 4 thotized Distribitors | JRESCH relief/handle.
and FLEXPAC™ Cable-Connector Assem- ./g | | . Tougher applications? Try our FLEX-
blies offer the custom flexibility you need. SN y PAC™ system. With off-the-shelf con-
FLEXSTRIP® jumpers give you greater (i | venience, you get custom assemblies utili-
reliability and easier installation than ' .| zing FLEXSTRIP jumpers, high-flex cable
conventional point-to-point wiring, They == 8 or your own custom flexible circuits . . .
feature flat conductors for life-long flexi- combined with our FLEXPAC solder-pin
bility, round pin ends and uniform pitch contacts, single or double row socket con-
spacing for easy PCB insertion. Hundreds B nectors, or card edge connectors.
of sizes are available from stock in a variety § %  For complete data, contact Customer
of insulations, pitch dimensions and pin Service, Thomas & Betts Corporation,
configurations. Ansley Electronics Division, 920 Route
When pluggability is needed, choose 202, Raritan, N.J. 08869; (201) 469-4000.
the FLEXSTRIP® Header & Socket Sys- 2 :
tem. We “connectorize” the ends of our
jumper to mate with a special socket
mounted on your board. A nylon tab locks

|

NI

Where Interconnection Meets Imagination.
Circle no. 40




The Ansley®shielded 1/O package:
Effective suppression of EM1/RFI
spurious signals —today, tomorrow

and into the next century.

doe 720

5381213 1 PVC p D-ASSEMBLIES
(20795055 1
! PH=RE=T T JACKETING AILABLE FROM
4 ([ @TrTynTreIeyeuTre § RS CTORY-CERTIFIED
1] ‘@“\¢¢¢'¢'&¢é¢¢¢ éé‘?"’ ‘é’ 120813 Ceodt o)
T\ #90¢4¢9030080 6000/ T K o 1
Iy - _ \ , SR
EXCLUSIVE 50 PIN
CONFIGURATION
FOIL SHIELDING

TULIP® CONTACT
DESIGN PROVIDES
4 POINTS OF

¥ METAL BACKSHELL CONTACT

Complete your I/O interface with
Ansley® Jacketed Shielded Flat Cable —
famous for uniformity, electrical in-
tegrity and effective EMI/RFI suppres-
sion. And available in 9 through
64 conductors.

At Ansley Electronics, we’re putting
spurious signals in their place . . .and
keeping them away from yours. For
! complete data, contact Customer Ser-
" vice, Thomas & Betts Corporation,
Ansley Electronics Division, 920
Route 202, Raritan, N.]. 08869;

(201) 469-4000.

Don’t let interference get in the way of
a good design. Meet the only shielded
flat cable and metal shell /O connectors
with Ansley reliability. They’re designed
to help you comply with the latest
FCC EMI/RFI emissions directive,
with interconnection integrity to last
well into the 21st century.

Our Pin and Socket Metal Shell
"D" Connectors combine reliable
shielded performance with the mass-
termination integrity of our patented
TULIP® contact. Choose from standard
25- and 37-position types, or the in-
dustry’s first mass-terminated 50-posi-
tion metal-shell “D" connector. Plus .
a full complement of metal backshells, & St‘l"fk.f‘f ‘;‘{‘)‘.’_:“.lg l[’" .
strain reliefs and installation hardware. s b

Where Interconnection Meets Imagination.

Circle no.1




The typical function generator
lets you dial in frequencies with
+ 3% accuracy. Our new Model 21
doesn't have a dial. Instead a 3%
digit display shows you settings
over the 100pHz to 11 MHz range.
And the accuracy equals the
display resolution—an impressive
+ .09%, thanks to a built in counter
and a digital memory circuit.

Push the Stabilizer button and
that accuracy becomes long
term stability.

But that's only the beginning,
because Model 21 is the most
important new function generator
design in the last 20 years.

For instance, it has digital
synthesis of waveforms (including
haverwaves and ramps) below 1.1
kHz, with 1000 horizontal points and
250 vertical points per cycle. You
can stop a wave at any point, hold
it, then resume. Or you can use the
generator's output as a 1000:1
frequency divider for ultra low
frequency generation.

Sine, triangle, and square
wavelorms are available at all
frequencies, and they can be
triggered or gated.

A lot of capability for an
instrument just a little over 3 inches
high—and just a little under $300.*
For details on how you can get
your hand on one, contact
Wavetek San Diego, 9045 Balboa
Ave., PO. Box 85265, San Diego,
CA 92138. Tel (619) 279-2200;

WX 910-335-2007.
*U.S. price.

WAVETEK

Circle 8 for information Circle 220 for demonstration

Our new function generator
makes frequencies
30 times easier to hold.

11 MHz Stabilized Functiop Generator model 21

Mode

Frequency

Freq Range

D.C. Offset

Haver

P 4 »

Amplitude

Trigger




PRrO-LoG's CMOS

THE LOW-POWERED SOLUTION

To HiGH POWERED IDEAS

Different STD BUS CMOS cards;

Different board-level solutions;

Different ways to take advantage of the
new high-speed, low-power CMOS technology!

Put our STD BUS CMOS cards to work in
tough conditions: noisy environments; remote
locations; cold climates and hot spots. They'll
deliver a superior performance and consume

as little as 1/20th the energy of NMOS/TTL

LOW NOISE

With twice the noise immunity of NMOS/TTL,
STD BUS CMOS cards are ideal for industrial
control applications. Electrical and radio fre-
guency noise won't play havoc with their
performance.

LOW POWER

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

WIDE TEMPERATURE RANGE

Not only are Pro-Log CMOS cards at home in
the factory, theyll perform reliably in the des-
ert or on a mountaintop, with an operating
temperature range of -40°C to +85°C, and
storage temperatures up to 100°C.

For more specifications and ordering infor-
mation, write or call us for your local sales
representative. The quality and reliability of
the new CMOS technology are only a phone
call away.

PRO-LOG® 2411 Garden Road
d Monterey, California 93940
CORPORATION 408-372-4593, TLX: 171879
INVENTORSOFTHESTDBUS ~ Outside CA: 8005389570

Offices and Phone: Australia (3) 836-3533; Benelux (76) 225322;
Canada (416) 625-7752; England (276) 26517; France (3) 956-8142;
Italy (2) 824-2112; Switzerland (1) 491-2121

©1984 ADGroup International 035A CIRCLE NO 9
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DESIGN FEATURES
SPECIAL REPORT: Industrial interconnect devices ...... O e Sl 128

If you’re designing a computer-based digital motion-control system for an industrial application, you’ll
have to select carefully the connectors and cables.

Monolithic power-buffer IC drives difficult loads........... i A BB o i s 8 153
Ahi h-(sjgeed monolithic buffer amplifier simplifies the driving of analog signals into nonlinear or reac-
tive Joads.

Modem-circuit techniques simplify instrumentation designs ................ .. 165

A commutating modem circuit, whether an IC or pc-board version, can serve as a building block for
many measurement-system functions.

Buck-type switching regulator furnishes multiple outputs ................... .189
For ap%lications requiring auxiliary supply voltages in addition to a hi%h-powcr primary output, em-
ploy a buck converter’s switching action to derive regulated and isolated secondary channels.

Consider using the S-100 bus to host your 16-bit yP ....................... 199
Although originally designed to support 8-bit 8080 uP systems, the S-100 bus also allows you to per-
form 16-bit transfers.

Thorough ESD testing prevents digital-device field failures . .................. 213
Frequently neglected in the rush to market a product, electrostatic discharge can destroy a product
line. Problems not seen in the lab can occur in the field when humidity drops to 20%.

EDN Technical Article Database Index .......... T e SR T TRy o
EDN’s semiannual database lists major articles published during November 1, 1983 to April 30, 1984
in EDN, Electronic Design, Computer Design, Electronics and Electronic Products.

Voice-output chip stands alone or interfaces to external memory ..............259
A speech-synthesizer chip’s on-board ROM allows it to provide limited-duration speech or melody
output. You can also interface the chip to a pP and external memory.

TECHNOLOGY UPDATE

Powerful 5%-digit DMMs abound, but intended use dictates choice ............ 57
Ever-widening list of component types improves outlook for SMD technology . .. .79
16-bit uP emulators add features, but performance quirks limit usefulness........ 93

-t
v
------

Surface-mount-device technology EDN’s Semiannual Technical Article On the cover: Oil, water, humidity and
might be innovative, but implementation ~ Database Index lists articles appearing in  heat ave common elements that can affect
still lngs the actual interest in this aven. ~ EDN and four other major electronics pub-  industrial equipment. New interconnect
Nevertheless, new component adaptations  lications between November 1, 1983 and  devices keep these elements at bay. See py 128.
improve the technology’s prospects (pg 79).  April 30, 1984 (pg 223). (Photo courtesy AMP Inc)
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Take home
e aworld
champion.

*(US)
$9O gets you a technical knockout.
The Fluke 70 Series.

i ¥ o Winners of the digital vs. analog battle.
Since their debut, they've become
= V= the worldwide champions of the industry.

Never before have such tough, American-
made meters offered so many professional

300mV — features at such unbeatable prices.

Each comes with a 3-year warranty, 2,000+
hour battery life, and instant autoranging.

You also get the extra resolution of a 3200-
count LCD display, plus a responsive analog
bar graph for quick visual checks of continuity,
peaking, nulling and trends.

Choose from the Fluke 73, the ultimate in
simplicity. The feature-packed Fluke 75. Or the
deluxe Fluke 77, with its own protective holster
and unique “Touch Hold” function** that cap-
tures and holds readings, then beeps to alert you.

So don't settle for just a contender. Take
home a world champion.

Call or write for more information today.

IN THE U.S. AND NON-

EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
PO. Box €090, M/S 250C P.0. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
(206) 356-5400. Tix: 152662 (013) 673973. TIx: 52237

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE73 _ FLUKE75 _ FLUKE77

$90* $106* $137*

Analog/digital display  Analog/digital display  Analog/digital display

Volts, ohms, 10A, diode  Volts, ohms, 10A, A, Volts, ohms, 10A, mA

test diode test diode test

Autorange Audible continuity Audible continuity

0.7% basic dc accuracy  Autorange/range hold  “Touch Hold" function

2000+ hour battery life  0.5% basic dc accuracy ~ Autorange/range hold

3-year warranty 2000+ hour battery life  0.3% basic dc accuracy

3-year warranty 2000+ hour battery life

3-year warranty
Multipurpose holster

* Based on worldwide suggested price, including freight and duty, effective

July 1,1984. Your price may vary slightly due to exchange rates, taxes and
duties. ** Patent pending.

FLUKE

EDN AUGUST 9, 1984

®
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If you haven’t got readership,
what have you got?

We look at it this way.

EDN goes to the leading companies in electronic technology, and
EDN reaches the decision-makers in those companies. And EDN's job
is to provide those decision-makers with the information they need in
their work.

We at EDN know our job isn't done until we've achieved that goal.
And you, the readers, have let us know what you think. You've voted
us the magazine you receive, read regularly, and prefer in 58 out of 67
independent readership studies conducted in the electronics industry
since 1978.

Those studies are our report card, and you've given us straight A’s.
We'll keep it up by continuing to give you the kind of editorial you'll
read and use to get your job done. For us the name of the game is
readership — and if we've got your readership, we've got it all.

e e R
s ; o ‘_,,/ ]

First in readership among engineering managers and design engineers in electronics

A Cahners Publication ® 221 Columbus Avenue, Boston, MA 02116 ® 617/536-7780




Portable Data Recorders that
Give You a Great Combination
of Performance and Convenience.

The TEAC XR-30, XR-50 and XR-70 provide the multitrack
-] capabilities and performance of open reel recorders with
the convenience of cassette recorders. They have four
selectable speeds with 8, 15, and 22 channels, respec-
XR- tively, and use 1/2-inch videocassette tapes. So you can
easily take your recorder and a supply of cassettes any-

where in the field (they’re light and compact, as well), yet
R-7 not have to worry about performance limitations.
EWide-bandwidth FM recording system standard, DR option

available on XR-30 and XR-50. @ Two-way (AC/DC) power sup-
ply capability. EIndependent rec/reproduce heads for tape/

- - source monitoring. BMemo announce channel with microphone
Mum Chunnel, mum provided. ETape servo and noise compensation channels for

speed cqpub“ﬂ'y in | improved performance. MDirect switching between transport

modes. M3-motor, dual capstan drive for stable transport.

Videocusse"e fOI'mut. B Low power consumption.

TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111

BU.S.A. TEAC Corporation of America, Tel: (213) 726-0303 B.J. Wolfe Enterprise Inc., Tel: (213) 877-5518 MCanada R.H. NICHOLS CO., LTD., Tel: (416) 661-3190
BNew Zealand McLean Information Technology Ltd., Tel: 501-801 M Australia Electrical Equipment Ltd., Tel: 597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel:
3-343441-6 MSouth Africa SPESCOM (PTY) LTD., Tel: 836-9181 BUnited Kingdom INTERNATIONAL RECORDERS LTD., Tel: 04427 5959 MWest Germany nbn Elec-
tronik GmbH., Tel: 08152/390 MHolland Simac Electronics B.V., Tel: 040-533725 M Belgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 MFrance
Tekelec Airtronic S.A., Tel: (1) 534-75-35 BItaly AE.S.S.E.s.p.a. Tel: 54 64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 MDenmark Dansk Binaer
Teknik A/S, Tel: 03-662020 MSweden teleinstrument ab, Tel: 08-380 370 MNorway METRIC AS, Tel: (02) 611070 MFinland INSTRUMENTARIUM ELEKTRONIKKA, Tel
(90) 505-2255

* If no distributor is listed above in your area, please contact us directly for further details about our products
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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,
we've 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

CIRCLE NO 11

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. We're
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.

National
Semiconductor
Were doing it.

" e
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ROCKWELL
~ SEMICONDUCTOR
TECHNOLOGY
BREAKS
THE
CMOS
SPEED
BARRIER.
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Rockwell's R65C21, R65C24, R65C51 and
R23C64 are the latest members of our high-
speed, low-power CMOS family.

500 ns instruction time is our CMOS
microprocessors’ record-breaking speed—two
times faster than NMOS—with power consump-
tion of only 80mW. And now Rockwell Interna-
tional offers peripheral devices such as the
R65C21 (PIA), R65C24 (PIAT) and the R65C51
(ACIA) for your system design.

Our low-power, high-speed combination is
not all you get from Rockwell's CMOS; you also
get latch-up immunity, a bit manipulation and
byte operation instruction set, power and
temperature variance toleration, low noise
generation, high noise immunity and a small die
size. All these features combine to save you
design time, lower your costs and improve
system performance.

If all that doesn't convince you, write on your
letterhead for a free sample of our R65C02 CPU.
(It's pin- and bus-compatible with the popular
R6502). Using is believing.

For your high-speed CMOS storage, we're
accepting codes now for our R23C64 CMOS Static
ROM. This 64K ROM has an access time of 150 ns
and consumes only 10mW active, 50uW passive.
With 24-hour code approval and competitive
lead times, too, you won't find CMOS any faster.

Find out how our breakthrough CMOS family
can perform for you. Contact your local Rockwell
distributor or sales representative today.

5,

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 down to business

CIRCLE NO 12



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 now 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.
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SRA-1

SBL-1X

pick
mixer,

500 KHz to 1 GHZ from $3%
hi-rel and industrial .
miniature, flatpack, and low profile

SBL-1

MODEL FEATURES Freq. (MHz) tConversion 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. 1195 (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. 30typ. 1195 (6-49)
only 4 pins for plug-in/flatpack mouting,

SBIL-1 world’s lowest cost industrial 1-500 DC-500 5.5 typ. 6.5 typ. 50 typ. 45 typ. 35typ. 395 (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. 40typ. 30typ. 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- * rugged flatpack, hermeticity tested 5-1000  DC-1000 6.5 typ. 7.0 typ. 50 typ. 40 typ. 35typ. 14.95 (6-24)
ME-1153 thermal shocked to MIL-STD-202

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

fLO = +7dBm )
g,%le' g = = - -
oot Mini-C t
Sompiferautorcted HMini-Circuits
A Divi f S tific C ts C t
pe rmance dam World'’s largest manu?aothref ‘oe? bgut;rg%)gznsceg%;ig;

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

CIRCLE NO 14

C74REV. E



NEWS BREAKS

Edited by Joan Morrow

LINEAR CAD SYSTEM RUNS ON IBM PC

Micro Linear Corp’s (San Jose, CA) Linear CAD I combines graphics and simulation on an
IBM PC to let you design linear and linear/digital LSI. The software includes an expandable
library of 30 macro cells that accelerate the design of linear circuits for the firm’s bipolar-
fixed and bipolar-linear arrays. The package performs schematic capture, generates a net
list and executes a SPICE simulator. It costs $7900 and interfaces to the Cybernet, a
network of timesharing computers that simulates circuits requiring more than 140
transistors.—Ed Teja

HIGHLIGHTS FROM NCC/84

At NCC in Las Vegas last month, Morrow Inc (San Leandro, CA) introduced a UNIX-based
(System V) computer that supports four to eight users. The system’s hardware is optimized
for UNIX. A 3-port DMA architecture allows the I/0 controller and disk controllers to talk
directly to main memory. The 10-MHz MC68000 CPU can also talk to 80188-based slave
processors running MS-DOS, expanding the user base. Each slave processor comes with
128k or 512k bytes of dual-port RAM. Prices start at less than $9000 ($5500 in OEM qty).

The emphasis on local-area networking at NCC prompted 3M’s Interactive Systems
Business Communication Products Div (St Paul, MN, (612) 736-2701) to tip its hand,
showing a prototype for one type of networking. The company plans to produce a network
interface for token-passing broadband LANs that will comply with IEEE 802.4, thus
becoming the first announced competitor for Concord Data Systems (Waltham, MA, (617)
890-1394), whose hardware provided the physical network link at the show’s LAN
demonstration sponsored by General Motors. 3M’s new LAN/II link will let a network
operate at 10M bps, twice its current speed, and will use a true frequency translation
technique as called for in the IEEE specification. It will not only implement Layers 1 and 2
(physical and data links) of the Open Systems Interconnect model, but Layer 3 (network
management) and part of Layer 4 (transport protocol) as well. Samples of the unit will be
available late this year, with production quantities coming early in 1985.

3M is also negotiating with manufacturers of disk drives and media to use the company’s
stretched-surface-recording technology for inexpensive, high-capacity storage. Prototype
5l4a-in. disks, in which a flexible magnetic film covers a hard plastic disk, have achieved
reliable capacities of BM bytes per side. Removable disks, which 3M sees as an ideal
application for the technology, could eventually store as much as 37M bytes, according to
the company, without resorting to either perpendicular recording or thin-film media. 3M
claims that error rates for the prototype disks are roughly the same as for hard disks and
that shock resistance is twice as high. Minor modifications to standard Winchester drives
are required to use the new disks.—Ed Teja, Richard Comerford, Gary Legg

VIDEOTEXT FINDS NEW LIFE AS COMMERCIAL TOOL

A colossal flop in the consumer field, Videotext (a character-based mix of text and
graphics of approximate video-game quality) might make gains in the commercial sector if
VideoLog’s (Norwalk, CT) plans for an on-line catalog service materialize. Using the NAPLPS
(North American Presentation Level Protocol Syntax), the firm has coded the DATA Series
component data books. It expects to have the product lines of major electronics vendors
encoded soon. A user of the service can obtain the electronic catalogs via a timesharing
service and display them on an IBM PC or a dedicated Videotext terminal. The firm claims it
can have new-product information on line 24 hours after receiving it, which is far shorter
than the time required for preparing and distributing printed specs.—Charles H Small
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SCHEMATIC-CAPTURE SOFTWARE RUNS ON WORKSTATIONS, MICROS

The CADroid schematic-capture software package from Lucasfilm Ltd (San Rafael, CA)
runs on low-cost CAE workstations from Sun Microsystems and is making the migration to
workstations from other vendors. But first, CADroid will migrate to Apple Computer’s Lisa.
Written in C, CADroid runs under UNIX. It comes with a library of more than 1000 TTL,
ECL, MOS and linear gate representations and costs $8000 in single-unit quantities, with
OEM prices of approximately $2000 (10). An automatic component-placement algorithm will
be available in the 3rd qtr.—Ed Teja

LATEST IN CAE SHOWN AT DESIGN AUTOMATION CONFERENCE

The Design Automation Conference in Albuquerque, NM at the end of June was a
showcase for the latest trends and products in the CAE industry. Personal workstations
were a significant attraction, led by Daisy’s (Sunnyvale, CA) IBM-PC-based Personal
Logician, the Lucasfilm (San Rafael, CA) CADroid on a Sun workstation and the Valid (Mt
View, CA) SCALDsystem IV. These workstations bring schematic capture, net-list generation
and a port for simulation to your desk. Other vendors, including CAE Systems (Sunnyvale,
CA), Mentor Graphics (Beaverton, OR), Calma (Santa Clara, CA) and VIA Systems (North
Billerica, MA), demonstrated suites of integrated software packages supporting the range of
design activity. The packages facilitate integration of the database and tools onto common
systems for easier management and design automation.

During the conference, the CAE industry revealed two distinct trends: Some
manufacturers offered specialized tools addressing specific design problems, while others
have developed systems supporting design environments.

Increasing sophistication of the products and players in the CAE market also suggested
future bearings. Some booths exemplified the movement toward joint ventures and
cooperation. Several software firms were showing products in the Digital Equipment Corp
(Maynard, MA) display, while the Omnicad/AT&T (Fishers, NY) and
Metheus/Computervision (Hillsboro, OR) agreements resulted in shared, coordinated
exhibits and products. Other booths contained unreleased products, such as Metalogic’s
(Cambridge, MA) silicon compiler, based on the MIT MacPitt’s compiler, which generates IC
layout data from a functional description. New simulation products were shown by Prime
(Natick, MA), Simon (San Jose, CA), Zycad (St Paul, MN) and Silvar-Lisco (Menlo Park, CA),
demonstrating higher speeds and friendlier interfaces. —David Smith

PROCESS-CONTROL COMPUTER SPEAKS ENGLISH

The IC800 STD Bus computer from MK Hannsen Co (Seattle, WA) is specifically tailored to
meet the needs of process control. It comes in a heavy-gauge steel enclosure and accepts
English commands for standard industrial processes, such as monitoring pressure,
temperature, flow, composition or other variables.

The fully programmable system comes with an extensive library of modular process-
control software. Each software package incorporates communications software that lets
you use the unit as part of a distributed control network.—Ed Teja

DISK/TAPE CONTROLLER INCORPORATES DATA ENCRYPTION

The DC-6 disk/tape controller from Sigen Corp (Santa Clara, CA) connects a wide range of
Winchester disk drives and a QIC-II-compatible cartridge tape drive to an IBM PC. To meet
the growing need for data security, the controller furnishes data encryption/decryption
using the National Bureau of Standards’ Data Encryption method. This technique has been
approved by the American Banking Association for electronic funds transfer. The standard
18 EDN AUGUST 9, 1984



77 FLUKE 77
o

FLUKE 77 FROM
PIONEER RIGHT

This is the portable you've been wanting. Now.

The famous Fluke 77. Deluxe full-feature multi-
meter with digital and analog displays. “Touch-
Hold" to lock readings. Manual or autoranging

with range hold. 0.3% dc accuracy. 10A and

autoranged mA ranges. Beeper. Custom holster.
3-year warranty!

All for only $129; and for every 77 you order
from us, right now, you get a FREE carrying
case, fitted and soft-padded to protect your
holstered 77 and accessories.

So call Pioneer. We're one of the nation’s largest

full-line instrumentation distributors. We have

23 locations. We offer complete after-sale ser-

vice including calibration and repair.

Pioneer Instrumentation, Division of Pioneer-

Standard Electronics, Inc., 4800 E. 131st St.,
vetand OH 44105. Call 1-800-262-3600

- Pioneer Instrumentation
is amajor distributor for

g ik FLUKE

*Plus shipping/handling. Offer good on orders placed through
September 30, 1984 for immediate shipment.
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DC-6 hard-disk controller costs $395. With data encryption (Model DC-6IE), it costs $495.
With tape backup and encryption (Model DC-8Q), it costs $567.—Ed Teja

DIGITAL SCOPE OCCUPIES HALF-HEIGHT DISK-DRIVE SLOT

Although the Commodore SX-64 doesn’t have expansion slots and the IBM PC might not
have enough for your application, Lindgren Associates (Brattleboro, VT, (80%) 257-1800)
gets around the problem by replacing a full-sized 5%-in. disk drive with a half-height drive
and its half-height digital-scope module. For $3800 (the Commodore version includes the
computer, and the IBM PC version includes an interface board), you receive a 4-channel,
8-MHz sampling scope.

The drive uses charge-coupled devices to store 4092 analog samples, and the unit achieves
accuracies to 0.01%. With software, you select input ranges (580 mV to 10V), time base from
8 kHz to 8 MHz, trigger level (128 steps, input-level dependent) and trigger channel. The
unit’s A/D converter features 12-bit resolution, %-LSB accuracy and a 14-usec conversion
time. Operating software allows you to add or subtract two waveforms and display the
result, compare two forms and store setups on disk.—Paul G Schreier

USER GUIDE ON DISKETTE TEACHES PROGRAMMABLE LOGIC

Bob Osann, president of Assisted Technology Inc, has assembled an interactive tutorial
that teaches programmable logic. The menu-driven program lets you choose the area and
technical level you want to review. It runs on the IBM PC or a compatible system. Write to
the firm on your letterhead at Suite 150, 2381 Zanker Rd, San Jose, CA 95131.—Ed Teja

COMPREHENSIVE CAE SYSTEM SUITS ELECTRONIC ENGINEERING

Racal-Redac’s (Westford, MA) Computer Integrated Electronic Engineering or CIEE system
supports schematic entry and simulation as well as the design needs of pc-board, hybrid,
gate-array, standard-cell and full-custom technologies. It provides outputs for
manufacturing equipment, including NC drills and profilers, pattern generators, automatic
component ingertion and automatic test equipment. Racal-Redac’s V Series workstations,
utilizing DEC VAXs, provide pc-board-design capability. The A Series workstations, based on
Apollo computers, are used for engineering and silicon design, while IBM PCs provide
engineering and data capture. A relational database permits management procedures and
authorization levels, allowing job files to be transferred from workstation to workstation as
well as to other systems. The facilities for the IBM PC should be available next month; those
for the Apollo workstations should be available in October. Complete CIEE system software
is scheduled for release in the 2nd qtr of 1985.—David Smith

3.5-IN. WINCHESTER DRIVE PACKS 20M BYTES

Microcomputer Memories Inc (Van Nuys, CA, (818) 782-2222) introduced last week a
3%-in. Winchester disk drive that stores 20M bytes of formatted data. The newest and
highest capacity member of the firm’s family of Winchester drives, Model M125 furnishes
an average access time of 85 msec and an ST-506/412 interface. Priced at less than $600
(OEM qty), the drive fits in the same footprint as a 3%-in. floppy drive.—Ed Teja

STREAMING TAPE DRIVE FURNISHES SCSI INTERFACE

- Model 5408 streaming Y4-in. cartridge tape drive from Cipher Data Products Inc (San
Diego, CA, (619) 578-9100) talks directly to the Small Computer System Interface (SCSI). The
drive has sufficient intelligence to take over may system functions, such as running its own
diagnostics and performing drive-to-tape or tape-to-drive copying operations. Production
quantities will be available this month.—Ed Teja
20 EDN AUGUST 9, 1984



You OWE IT TO YOURSELF
To CHOOSE FROM THE BEST.

Choosing the right logic analyzer
can be tough. But one thing is
clear—you want all the advantages
you know you can count on from
the performance leaders.

EVEN AMONG THE LEADERS,
THE DIFFERENCES CAN BE
SIGNIFICANT.

For example, not all the top logic
analyzers give you 200 MHz timing.
Or highly sophisticated linkage
and interactive analysis. Or 1000-
word deep data collection and
auxiliary memories. Or an easy-to-
use ASCII keyboard. Or floppy disk
data storage. Only Nicolet’s 800

series gives you all these advantages.

In the end, though, it’s Nicolet’s
unmatched price/performance ratio

that’s the most important difference.

R
£ Lo

PuT THE LEADERS TO THE TEST.

SOME LOGIC ANALYSIS SYSTEMS
GROW WITH YOUR NEEDS.
SOME DON’T.

Only Nicolet makes it easy and
inexpensive to enhance perform-
ance—not just add channels—any
time you need it. And the NPC-800
Series gives you fire instruments
to choose from, and more options
than anyone else in the industry:
Waveform Recorder, Performance
Analysis, CT/SA, Computer/IEEE-
488 Controller, Printer Software,
Non-Volatile Memory, Dot Matrix
Printer, and Second Disk Drive.

When you really think about it,
the only way to be sure is to let the
best logic analyzers prove what
they can do—for you. When it
comes to capability, versatility, and
performance, there’s really only one
choice. For a Logic Analyzer Com-
parison Chart, call: (800) NICOLET
or (415) 490-8300 (inside CA).
Nicolet Paratronics Corporation, 201

Fourier Ave., Fremont, CA 94539./

ke

Nicolet
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THE WORLDS THREE GREAT
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[ () AR

NPC 800 SERIES

ALYZERS.
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power splitters.

the world’s largest selection. ..

Are you faced with new, upgraded systemns designs.. . .
searching for a power splitter/combiner that matches
your specific frequency band requirement and

is available for immediate delivery at the

lowest price? Mini-Circuits has the solution.

Over 150 standard off-the-shelf models. . .
from 2-way to 48-way, 0°, 90°, 180°,

pin or connector models, from 2KHz to 4.2 GHz. . .
are available to meet your requirements.

But there are always “special” needs for

“special applications” . . . higher isolation,

SMA and Type N connectors Intermixed, male
connectors or wide bandwidths.

Contact us; we can supply them at your request. . .
with rapid turnaround time. Of course, each
unit carries a one-year guarantee.

Need detailed data for your specific
requirements . . . request CAPD data on
insertion loss, isolation, amplitude unbalanced
and return loss. For complete specifications and
performance curves see our catalog

in the Microwaves Product Data Directory,

EBG, EEM, or the Gold Book, or write/

phone for our new 64-page RF-

Signal Processing Components Guide.

finding new

—JIMini-Circuits

A Division of Scientific Components Corporation

World's largest manufacturer of Double Balanced Mixers
P.O. Box 166, Brooklyn, New York 11235 (212) 934-4500
Domestic and International Telex 125460 International Telex 620156
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‘combiners

covering 2 KHz to 4.2 GHz from 3995

PSCQ 2-120
PSCQ-2-180
PSCQ-2-250
PSCQ-2-400
PSCQ-2-450
ZAPDQ-2
ZAPDQ-4
ZMSCQ-2-50
ZMSCQ-2-90
ZMSCQ-2-180
ZSCQ~2-50

ZSCQ 2180

Freq.
(MHz)

2 WAY-90°

120- 180

2 WAY-180°

1-200
0.01-20

Price (Qty.) Model
12.95 (5-49) LPS-109
16.95 (5-49) PSC-2-1
12.95 (5-49) PSC-2-1W
12.95 (5-49) PSC-2-2
12.95 (5-49) PSC-2-4
12.95 (5-49) = PSC-2375
1695 (5-49) m PSC-2.1.75
12.95 (5-49) MSC-2-1
1995 (5-49) MSC-2-1W
19.95 (5-49) TSC-2-1
19.95 (5-49) ZFSC-2-1
19.95 (5-49) m ZFSC-2-1-75
19.95 (5-49) ZFSC-2-1W
19.95 (5-49) ZFSC-2-2
19.95 (5-49) ZFSC-2-4
9.95 (5-49) ZFSC-2-5
59.95 (1-9) ZFSC-2-6
59.95 (1-9) » ZFSC-2-6-75
4995 (4-24) ZMSC-2-1
4995 (4-24) ZMSC-2-1W
4995 (4-24) ZMSC-2-2
39.95 (4-24) 75C-2-1
3995 (4-24) 75C-2-1W
39.95 (4-24) 75C-2-2
25C-2-4
w 75C-2375
19.95 (5-49) ® Z8C-2-1-75
2995 (5-49)
4995 (4-24) ZAPD-1
39.95 (4-24) ZAPD-2
4795 (4-24) ZAPD-4
57.95 (4-24) ZAPD-21
37.95 (4-24)
4795 (4-24)
PSC-3-1
PSC-3-1W
PSC-3-2
® PSC-3-1-75
® PSC-3-1-75-2
PSC-3-13
ZFSC-3-1
ZFSC-3-1W
ZFSC-3-13
ZMSC-3-1
ZMSC-3-2
75C-3-1
75C-3-2
m 75C-3-1-75
= 75C-3-275
ZA3PD-1
ZA3PD-1.5
ZA3PD-
ZA3PD-4

Freq.

(MHz) Price (Qty.)
2 WAY-0°

10-500 1595 (5-24)

0.1-400 9.95 (6-49)

1-650 1495 (6-49)

0.002-60 19.95 (6-49)
10-1000 1995 (6-49)
55-85 19.95 (6-24)
0.25-300 11.95 (6-49)
0.1-450 1695 (5-24)

2-650 17.95 (5-24)
1-400 1395 (5-24)
5- 3195 (4-24)
0.25-300 3295 (4-24)
1-750 3595 (4-24)

0.1-400 3795 (4-24)
1-650 4295 (4-24)
0.002-60 4795 (4-24)
0.1-400 27.95 (4-24)
1-650 3295 (4-24)
0.002-60 37.95 (4-24)
10-1000 37.95 (4-24)
55-85 37.95 (4-24)
0.25-300 2995 (4-24)
GHz

0.5-1.0 39.95 (1-9)
1.0-2.0 39.95 (1-9)
2042 3995 (1-9)
0.5-2.0 4995 (1-9)
WAY-0°

1-200 19.95 (5-49)
5-500 29.95 (5-49)
0.01-30 29.95 (5-49)
1-200 20.95 (5-49)
10-300 2295 (5-49)
1-200 2495 (5-49)
1-500 3995 (4-24)
2-750 4195 (4-24)
1-200 39.95 (4-24)
1-200 4795 (4-24)
0.01-30 57.95 (4-24)
1-200 3795 (4-24)
0.01-30 4795 (4-24)
1-200 3895 (4-24)
0.02-20 4895 (4-24)

GHz

0.5-1.0 79.95 (1-9)
0.75-1.5 79.95 (1-9)
1-2 79.95 (1-9)
2-42 7995 (1-9)

= Denotes 75 ohm models

Performance over the entire frequency range

is approximately less than 1 dB insertion loss, greater

than 20 dB isolation, less than 0.5 dB amplitude
unbalance and less than 3 degree phase unbalance.

For complete specifications, please refer to our new
64 page RF Signal Processing Components Guide.
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ZFSC-8-6

ZB8PD-2
ZB8PD-4

ZFSC-12-1
ZFSC-12-11

ZFSC-16-1
ZFSC-16-3

® ZFSC-16-675
ZFSC-16-12

ZFSC-24-1
ZFSC-24-11
ZFSC-24-6

ZFSC-48-1
® ZFSC-48-1-75

Freq.
(MHz)

4 WAY-0°
0.1-200
1-200
0.25-250
0.01-40
10-1000
1-1000
10-500

12 WAY-0°
MHz
1-200
10-300

16 WAY-0°

0.5-125
1-30

0.01-25
0.1-200

24 WAY-0°

0.2-100
1-200
0.025-50

48 WAY-0°

10-300
10-300

Price

174.95
174.95

174.95
174.95
189.95
189.95

274.95

595.00
595.00
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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
MiCrOprocessors.

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.

27-5077
©1984 TI




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

DATA-ACQUISITION EVOLUTION TI is first with silicon-

" " gate CMOS for linear.
it OSSOVt | T Loy 0 2 succesful combination
Circuit: Resistor ladder Switched capacitor ~ Switched capacitor of CMOS and blpolar capab!lltles:

NG SHISIENC NS SR LT - . e Dol ATEs Phosphorus doplng Of the SlllCOn
; = = gates that effectively halts and binds
Converter: sodium ions—the main cause of
Part types: ADCOB08, 0809N  TL520,521,522N  TLC532A, 533A W esholdamiide shifes inMUS-
- e e e E R e -] based technologies.
Size: = 8,000 mil2 = 1,700 mil2 = 500 mil2 For enhanced carrier mobility,
Components: 256 resistors 9 capacitors 9 capacitors NMOS transistors are placed in a
511 switches 26 switches 26 switches p,type substrate and the PMOS
eatures: ; : .
Bar size: 29,000 mil2 21,000 mil2 15,000 mil2 ;{I‘ﬁgsses e, m"b‘héy °f3th7? ]
Speed: 10k samples/sec. 14k samples/sec. 67k samples/sec. transistors to about J. { times
Error: +0.75 LSB +0.75 LSB +0.5LSB that of the PMOS transistors,
Inputs: 8 analog 8 analog 11 analog* enhancing speed.

*Includes six multipurpose inputs.

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. SLAG43ED, P.O. Box 809066,
Dallas, Texas 75240.

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.

j
TEXAS Q
INSTRUMENTS

Creating useful products
and services for you.
CIRCLE NO 18
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RESHAPING
TEGHNOLOGY.

From their very concep-
tion to their broad scope of
applications,new ETD cores
in 3C6A power material from
Ferroxcube are a unique prod-
uct for SMPS manufacturers
the world over.

Designedin Europe to
meet VDE specifications,
these ETD cores operate from
20 kHz to 150 kHz with typical
throughput powers of 100 W to
1200 W.They pack more
performance into less space
foruse in forward converter
transformers, and other SMPS
designs where real estate is at
apremium. Optimized for high-
frequency operation, ETD
cores are available in four
sizes, gapped or ungapped.
Gapped cores are suppliedin
arange of standard A,_values.

Ferroxcube ETD cores
also feature bobbins and hard-
ware specifically designed for
automatic winding and ease-
of-assembly. Their unique
design lets you make optimum
use of the latest manufacturing
techniques. Plus, their round
center leg minimizes core
weight, reduces DC resistance
and leakage inductance.

ETD cores are now avail-
able in prototype kits of the
four sizes, complete with hard-
ware and bobbins. Discover
just how unique, flexible and
worldly these cores are for
yourself. For more information
onpurchasing an ETD product
kit, call The Cube.

) FERROXCUBE®

Division of Amperex Electronic
Saugerties, NY: (914) 246-2811

Boston:
Atlanta:

(617) 769-6884
(404) 458-2835
Chicago: (312) 860-7290
LosAngeles:  (818)998-7311

A material difference.

CIRCLE NO 19

SIGNALS & NOISE

UNIX omissions

Dear Editor:

I would like to commend your edito-
rial staff on its fine article about
UNIX (EDN, May 17, 1984, pg
102). It presented the information
effectively, and I particularly liked
the comparison table.

I'd like to call your attention to
one omission to which I was particu-
larly sensitive. As product manager
for Hewlett-Packard’s UNIX-based
systems, I'd like to point out the
fact that HP has two UNIX-based
systems.

The HP 9000 Series 500 is a full
32-bit superminicomputer for engi-
neering work. It’s available as a
workstation with high-performance
graphics and as a multiuser system
for software development and scien-
tific computation. It’s being en-
hanced with more memory and a
new operating-system release to
support as many as 32 users. We're
also offering CAD packages, includ-
ing ANSYS, ANVIL and GRAF-

|

‘| SEE THEY’RE STILL
WORKING ON THE |
WORTHINGHAM JOB!”’ \

TEK. System prices start at about
$50,000.

The HP 9000 Series 200 is a
68000-based supermicrocomputer
that serves as a lower end to the
9000 family. It’s appealing to OEMs
and other resellers because of its
starting price of about $25,000.
Sincerely,

Doug Hartman

UNIX Systems Product Manager
Hewlett-Packard Co

Cupertino, CA

Dear Editor:
CIE Systems (2515 McCabe Way,
Irvine, CA 92713, (714) 660-1800), a
manufacturer of computers based
on a UNIX-like operating system
called Regulus, was omitted from
the Special Report on UNIX.
Regulus is a multiuser, timeshar-
ing operating system for the CIES
680 family of business computers.
It’s compatible with UNIX and of-
fers multiple users the ability to
execute multiple tasks while requir-
ing less memory than UNIX. Sig-
nals are queued to support real-time
tasking with 32 system-defined
events and 32 user-defined events.
Because these events are priority
driven, Regulus ensures rapid re-
sponse to real-time events.
Sincerely,
Ned Madden
Account Manager
The Cox & Burch Advertising Co
Newport Beach, CA

Emulator clarification

Dear Editor:

We would like to correct a misun-
derstanding about the HP 64264S
8051 emulator. In the article de-
scribing Emulogic’s 8051 emulation
support (EDN, June 14, pg 102),
you state: “Because bond-out chips
still aren’t available, Emulogic, like
HP, employs the external-memory
version of the 8051-8031.” This is
not true for the Hewlett-Packard
8051 emulator.

EDN AUGUST 9, 1984



WORLD'S LOWEST PROFILE,
FULLY SEALED
BINARY CODED SWITCH

o,

New Switch Saves Space. /
However you look at it, EECO’s »

new Series 3300 MICRO-DIP* i
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. g L
Positive detent actuation lets you know your setting is i £.~
securely entered. ' i

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 NO 20
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TEK DISTRIBUTION UPDATE

METERMASTER
TO MARKET
TEK 2200
SCOPE LINE

BEAVERTON, OREGON—Tektronix, Inc.
has expanded its distribution channels with
the addition of Metermaster Corporation as a
distributor for the 2200 Series of portable
oscilloscopes.

Metermaster, a subsidiary of Kierulff Elec-
tronics Corporation, is the West's leading test
equipment distributor, with offices nation-
wide. In a first-year pilot program, Metermas-
ter's Los Angeles, San Diego, Palo Alto and
Phoenix sales offices will be marketing the
2213A, 2215A, 2235 and associated
accessories.

According to Bill Stephens, Manager of
Alternate Distribution Channels for Tektronix,
“Metermaster was chosen to distribute Tek
products on the basis of its reputation for reli-
ability and integrity, in addition to being one of
the few distributors for higher-end and some
automated test equipment.”

He cited fast delivery, single-source conve-
nience, flexibility in credit terms and quality
support as benefits that customers purchas-
ing Tek products from Metermaster should
appreciate.

Dave Donovan, Metermaster Marketing
Director, said the move will help Tektronix
reach instrument users traditionally served by
distributors. “This is an excellent opportunity
to offer our customers the best and most
technically sophisticated products available.”

Metermaster joins EIL Instruments, Inc. as
one of Tek’s two outside distributors. Of
course, the 2200 Series products will con-
tinue to be available from Tektronix sales
engineers.

For more information, write on company let-
terhead to the Marketing Communications
Department, Tektronix, Inc., P.O. Box 500,
Beaverton, OR 97077.

Copyright © 1984, Tektronix, Inc. All rights reserved

Tektronix

COMMITTED TO EXCELLENCE

SIGNALS & NOISE

To circumvent the lack of bond-
out chips, our engineers designed
and implemented a custom chip to
serve in lieu of a bond-out chip.
With the custom chip, the HP
64264S 8051 emulator supports em-
ulation of the 8051 microcomputer
at full speed (12 MHz) without wait
states. The HP 64264S emulator
nonintrusively captures system ac-
tivity and accesses program memo-
ry, internal and external data
memory, accumulator and
special-function registers, and I/0
ports 0, 1, 2, and 3.

In short, the HP 64264S 8051
emulator provides full emulation of
the 8051, 8031 and 8751 chips, as
you reported in the article introduc-
ing Hewlett-Packard’s emulator
(EDN, May 31, pg 82).

Sincerely,

Mark Tolliver

Product Marketing Manager
Logic Systems Div
Hewlett-Packard Co
Colorado Springs, CO

Editor’s response

We regret lumping HP’s 8051 emu-
lator with Emulogic’s 8051 emula-
tor; the sentence quoted should, of
course, read “...Emulogic, unlike
HP,...” We also must point out that
HP did not reveal the internal work-
ings of its 8051 emulator’s pod when
it announced the 64264S. The diffi-
culty with emulating the 8051 is well
known, and we think our readers
would have liked to have known how
HP did it.

Sincerely,

Charles H Small

Associate Editor

Correction

Sierra Scientific Corp is listed incor-
rectly as a manufacturer of color
monitors in the May 31 Special Re-
port on that topic (pg 123). The
company is not a maker of color
monitors. Also, the correct address
of the company is 2598 Bayshore
Frontage Rd, Mt View, CA 94043.

EDN AUGUST 9, 1984



2000 FAMILY
OSCILLOSCOPES

High performance
portable scopes. One name
says it all!

A world standard in performance
plus value: the Tek 2000 family of
portable scopes. Each one has dif-
ferent characteristics but they have
plenty in common: quality that's
unmistakably Tektronix. In our 30
years of oscilloscope leadership, no
other scopes have recorded such
immediate popular appeal.

Even compared to Tek's own pre-
vious industry standards, these
SCopes are easier to use, more por-
table, more precise. You get better
measurements faster, more perform-
ance for the money.

Copyright © 1984, Tektronix, Inc. All rights reserved. TTA-453

There’s a full family of scopes to
fit demanding portable needs. At
60 MHz, choose the 2213A or dual
time base 2215A. At 100 MHz, the
2235 or 2236 with its bright fluores-
cent readout and integrated counter/
timer/DMM. For field service environ-
ments, the ultra-durable, 100 MHz
2335, 2336 or 2337, built to be rug-
ged and reliable beyond all previous
standards.

Finally, there are the 150 MHz 2445
and 300 MHz 2465: the leading
edge in portable scope perform-
ance. Now you can specify either

with built-in GPIB interface for
automated measurements and a
powerful TV option for precise
video measurements.

Contact the Tektronix office or
sales representative nearest you for
complete details. Each scope is
backed by a 3-year warranty, excel-
lent documentation, training pro-
grams, plus applications and service
support worldwide. All part of the
high standard of excellence to
expect when you work with Tektronix,
the world's largest and most
respected scope manufacturer.

Tektronix

COMMITTED TO EXCELLENCE
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Tektronix
Instrumentation
Software
Library
CATALOG

but with counsel and
advice, comprehen-
sive documentation
and system support
that keeps you in
charge.

You and Tektronix.

hen it comes to
measurement
systems, there are

no pat answers, not from us
or from any vendor. \We know
as well as you do that you
understand your unique
application requirements
better than anyone.

To solve your special
measurement problems with
minimal groundwork and
without guesswork, you need
systems and system compo-
nents that are compatible
with equipment you have.
Easy to interface. And open
to options.

Even as you take a
strong hand in your
system design, know
that no one is more
qualified than Tektronix
to help. Not just with
system components,

A partnership that
pays off...in more
ways than one.

1. We’ll show you
depth and breadth
in system choices.
From our TEK EZ-
TEST™ software to
the most sophisticated wave-
form acquisition and process-
ing measurement systems in
the world, we're equipped to
match your application with
the right capability at just
about any level of automation.
You call the shots. Tek sys-
tem offerings can be pur
chased as individual
components, pre-configured
measurement packages
which you integrate and
install yourself, factory-
integrated measurement sys-
tems with on-site installation

and system warranty, or as
custom systems.

And if another vendor’s
instrument is more appropri-
ate for a portion of your
application, we'll make a
recommendation.

2. We'll show you interfacing
ease that you’ve never
encountered. With Tek's
acquisition units, controllers,
software and documentation,
you can move quickly to solv-
ing your own problems, not
the system’s. Tektronix Stan-
dard Codes and Formats
make set-up and instrument
control refreshingly logical,
consistent, simple and
straightforward.

3. We’ll show you a world of
outstanding support. We
provide extensive and on-
going documentation that
includes hardware and soft-
ware manuals, programming
guides, instrument interfacing
guides and application notes.
Our worldwide organization of
service technicians, trainers,
sales and applications
engineers assures you of the
help you need when you
need it. You stay in charge.

You know your
application better than any-
one. And no one knows sys-
tems instrumentation better
than Tektronix. Let’s work
together! For a copy of our
new 38-page, full color sys-
tems brochure, contact your
local Tek Sales Engineer.

Or write Tektronix, Inc.,
P.O. Box 1700, Beaverton,
OR 97075.

SYSTEMS
THAT PUT YOU
IN CHARGE

Circle no. 21 for literature

Circle no. 222 for sales contact

Tektronix

COMMITTED TO EXCELLENCE
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Theresnoendtoit

Stop searching. Nobody offers you a greater
potful of planar interconnect solutions than
Amphenol Products, the new connector
company.

Our expertise in the design, development
and production of Spectra-Strip® planar
cable, IDC connectors and complete inter-
connect systems, makes it easy for us to
make planar assembly easy for you.

You can get the quality products and service
you need. Fast. We make more varieties of
planar cable for special applications than
anyone else. Anywhere. Of course, we've got
a wide range of IDC connectors to match.

From computers, to communications equip-
ment, to instrumentation, Spectra-Strip
cable and connectors are your cost-effective,
no-hassle interconnection solution.

Get our quote on complete assemblies.
We can give you a uniquely engineered
planar system that will lower your total
installed cost.

In planar products, there’s no end to what
we can do for you. And we're easy to find
today. For more information, technical and
application data, prices and delivery, contact
your nearest Amphenol Products sales office.

Amphenol
ANLLIED foerere



Amphenol Prod world 2122 York Road, Oak Brook, Illinois 60521-USA-Telex: 206-054

EUROPE: Austria—Amphenol Ges. m.b.H. Tautenhayngasse 22, A-1151 Wien (Vienna), Tel. (0222) 925166, Tix: (847) 132661 » England—Amphenol Limited, Thanet Way, Whlmuble, KentCT5 3JF

Tel. (0227) 264411, Tix: (851) 96157  France—UMD Amphenol, Avenue de Gray, (21 Chemin du Défois), 31900 Dole, Tel. (01) 5888682, Tix: (842) 360264 * W. Tuchel El

GmbH, August-Haeusser-Str. 10, 7100 Heibronn, Tel. (07131) 4861, Tix: (841) 728816 * Italy—Amphenol Italia S.r.|. Via Plinio, 43, 20129 Milano, Tel. (02) 9385161, Tix: (843) 334899 ¢ Sweden—Amphenol
Scandinavia AB, Kanalvaegen 1, S19461 Upplands Vaesby, Tel. (0760) 88035, Tix: (854) 17890.

FAR EAST: Hong Kong—Amphenol East Asia Ltd., Room 513-514 World Commerce Building, Harbour City, 11 Canton Road, Tsimschatsui, Kowloon, Tel. (3) 681283, Tix: (780) 39289 ¢ india—Amphetronix
Ltd., 105 Bhosari Industrial Area, P.B. No. 1, Poona, 411026, Tel. 83363, Tix: (953) 145337 » Japan—Dai-Ichi Denshi Kogyo, K.K., Shinjuku Bldg. 7-12, 2-Chome, Yoyogi, Shibuya-ku, Tokyo, 151,

Tel. (03) 379-2111, Tix: (781) 232-2285.

CANADA: Montreal—3285 Cavendish Bivd., Suite 645, Montreal, PQ H4B 2L9, Tel. (514) 482-5520 » Ottawa—112 Colonnade Rd., Nepean, ON K2E 7L6, Tel. (613) 226-2727 « Toronto—44 Metropolitan Rd.,
Scarborough, ON M1R 2T9, Tel. (416) 291-4401 ® Vancouver—Suite 230, 10711 Cambie Rd., Richmond, BC V6X 3C89, Tel. (604) 278-7636.
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"IN 2001 WE REACHED THE STARS
NOW WE CAN PRACTICALLY TOUCH THEM?

DOUGLAS TRUMBULL
Director. Creator of Oscar Winning Special Effects. Three-Time Oscar Nominee.
Film Making Innovator.

PG02415 215y

34

he year was 1968.

But for the audience,
the year was 2001. And they
were not in a movie theater,
they were in deep space — pro-
pelled by the stunning special
effects of Douglas Trumbull.

The incredible realism
of “2001. A Space Odyssey”
opened new possibilities in
film making — whichTrumbull
explored in “Silent Running;
“Close Encounters, “StarTrek”
“Blade Runner,’ and ““Brain-
storm”’

But ultimately, it
launched Trumbull on an odys-
sey that may completely revo-
lutionize films.

“Films try to recreate
or record reality. The more life-
like a film is, the more ex-
citing it will be. Right now, I'm
trying to create the most life-
like films ever”

Trumbull has developed
a new way to shoot and pro-
ject film that goes beyond 3-D.
In“New Magic; his first effort,
the images are so sharp and
life-like the screen seems non-
existent.

“The difference is aston-
ishing. Yet, all we did was
utilize the full potential of the
technology. It’s that simple”

Trumbull is, perhaps,
being too modest. At Hewlett-
Packard, we know it takes
exceptional skill and commit-
ment to transform mere
potential to full reality. That's
what sets Hewlett-Packard
apart, just as it sets Douglas
Trumbull apart.

Like Trumbull, we've
found that the superior results
justify the effort. And the clear
superiority of the HP-41CX
Advanced Programmable
Calculator is a perfect
example.

Compare functionality.
The HP-41CX offers 223 built-
in functions. But that’s just the
beginning. You'll have over
2,500 different software pro-
grams to choose from.

Compare programmea-
bility. The HP-41CX gives you
2.2K bytes of main memory —
again, just the beginning. It
expands to 6.4K bytes. And the
RPN logic of the HP-41CX gives
you maximum use of memory
through its ability to eliminate
scores of extraneous keystrokes.

More functionality.
Superior programmability. In
short, the power to solve more
kinds of technical problems
more simply than any other
calculator.

The HP-41CX.

Doyou need acalculator
this capable? That depends.
want to
merely
reach for
the stars,
or actual-
ly touch
them?

For the HP dealer nearest you,

call (800) FOR-HPPC.
(D

HEWLETT
PACKARD

EDN AUGUST 9, 1984
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News From National Semiconductor

Technology

microCMOS Brings New
Lower Cost Solutions
For Board Level Systems

Higher speed, lower power,
more applications

Recently, design engineers have
learned to rely on National’s CIMBUS™
board family for low power, high speed
CMOS reliability. Performance superior
to NMOS —at NMOS prices.

With the expansion of its micrcoCMOS
product line, National is now offering
customers an even greater choice of
high-quality, cost-effective CIM™ (CMOS
Industrial Microcomputer) boards.
True reliability

The low power consumption of
CIMBUS components results in low
power dissipation. This makes the
boards ideally suited for sealed
enclosure —allowing them to operate
trouble-free even in unforgiving
environments.

Further, low power dissipation, along
with a choice of two temperature
ranges— plus improved noise immunity
& vibration resistance —guarantee a true
high-reliability product.

Smaller size = smaller cost

Each board in the CIMBUS
microCMOS line uses the single-wide
Eurocard form factor— 100mm x 160mm.
Overall system size is greatly reduced

with a corresponding drop in system
cost.
Near-limitless applications

Strengthened with microCMOS, CIM
boards offer an incomparable applica-
tion potential. With over 60 available
products (many second-sourced) to
choose from, design engineers will find
a board to fit almost every application
need - portable computing, medical
instrumentation, pipeline monitoring,
robotics, communications & alarm
systems, and more. And National’s
complete CIMBUS software support
package ensures a perfect match
wherever the boards go.

Lower total-system cost

The company’s extensive CIMBUS
line offers systems engineers additional
and immediate board-level solutions
that significantly aid in reducing total
system costs.

Blue-ribbon performance, expanded
applications, lower end-system costs —
these features explain National’s con-
tinuing lead in CMOS board-level
technology.

For more information on the CIMBUS
line, check box L4 in the back page
coupon.

Inside News |

CMOS

Display Driver family now includes VF & LCD
Versatile, no-external-circuitry converter

1 nanosecond microCMOS Gate Arrays
Digital Line Interface Controllers

Series 32000
The most complete 32-bit microprocessor

New Products

Bipolar Gate Array Offers On-Board Memory

5V-only E2PROM offers fast read access

Small PALs match 25 ns medium PAL
performance

microCMOS COPS family continues to expand

Precision Fahrenheit temperature sensor

Space-saving demodulator for personal
communications

Quality

National’s “Fast Reaction Program”

National
Semiconductor




CMOS

Versatile New Additions /]

To the ‘First Family’ g

Of Display Drivers

For all display technologies -
LED, LCD and VF

National’s broadbase family of popu-
lar display drivers now strengthens its
leadership position by adding its newest
VF and LCD drivers—-the MM58241/8,
MM58341/8 and the MM58538/9,
MM58540/8 respectively.
Unrivaled compatibility

Each driver in this comprehensive
22-member family offers function-
similar features—a simple serial data-
input channel, a 31- to 35-bit shift
register, latches, and buffer/drivers for
direct interface to respective LED, LCD
or VF displays. This compatibility pro-
vides users with true design flexibility
in selecting display technology.
VF products: direct microprocessor
interface plus full features

High-voltage MM58241/8 (up to 60V)
and MM58341/8 (up to 35V) VF drivers
furnish a direct, simple interface from
microprocessor to display. In addition,
they offer on-chip pull-down resistors,
direct serial data and clock interface,

on-chip brightness and blanking con-
trol, and data-out for easy cascading.
Each is ideal for driving multiplexed
VF displays such as 5 x 7 dot-matrix
character arrays.

Equally important, the new VF
drivers fit a wide scope of customer
applications, from sophisticated instru-
mentation to automotive dashboard
readouts and word-processor text
displays.

With industry-first metal gate CMOS
and full software compatibility,
National’s VF display drivers become
instant favorites with both hardware
and software engineers.

Unique flexibility in multiplexed
32/34-bit LCD drivers

Socket-equivalent to the HLCD0538

series, National’s innovative MM58538
family provides full TTL compatibility

plus alphanumeric, dot-matrix, and bar
graph display capabilities.

Advanced features like these bring
engineers of microprocessor-based
systems the true flexibility necessary to
maintain their competitive edge.
Traditional quality and performance

The new VF and LCD driver family
members are carrying on an all-
important National tradition of high-
performance, first-quality drivers offered
at a reasonable cost—for all popular
display technologies.

Check box R5 on the back page of
this Anthem to receive National’s display
driver family brochure.

Twice the Speed
From 2-Micron,
1ns microCMOS
Gate Arrays

National continues to advance state-
of-the-art CMOS gate array technology
with its 2-micron (actual drawn geome-
try) SCX-series microCMOS family.
These super-high-performance CMOS
gate arrays have a typical internal gate
delay of 1ns, and ouput drive capability
of 6ma each.
2-micron performance with
3-micron economics

National’s CMOS gate arrays have been
production-proven over a wide range of
densities from 1200 to 6000 gates. Con-
sequently, these 2-micron devices are
offered at prices comparable to their
3-micron counterparts while operating
at roughly twice the speed.

Complete development support

National provides the latest in customer
training, design automation tools and
technical support to help streamline
your design process.

For example, a complete range of hard- -

ware macros lets you choose the func-
tions needed to implement the desired
logic. And an extensive selection of
“software macros” from National’s soft-
ware libraries enables you to design
large 7400 Series logic functions.

These hardware and software macros
are supported by National’s fully inte-
grated design automation system offer-
ing user-friendly design verification and
100% auto-place-and-route capabilities.
The TLC" approach-Gate Array
development made easy

From identification of a gate array
need through successful implementation
of the circuit, National’s Training, Layout
and Consulting group (TLC) has the
expertise and the commitment to work
closely with you to ensure a smooth,
cost-effective development process.

The TLC commitment includes circuit

evaluation, training, logic capture, design
verification and validation, place-and-
route, implementation, and prototype
delivery —the entire range of technical
resources necessary to produce advanced
designs with built-in integrity and
economy.

Design entry via workstations

In keeping with National’s dedication
to full technical support, workstation
design-entry for gate array development
is now available through Daisy and
Mentor.

National offers the production-proven
2-micron CMOS gate arrays combined
with workstation support, expert service,
and a comprehensive set of design auto-
mation tools. Expect nothing less from
the gate array technology leader.

For more information check box M0
on this month’s coupon.
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To TDM

COMBO and DLIC

Enhance Digital Line Card Performance
With Parallel Data Bus

il

Highways

W

8-Bit Parallel ‘Bus

Increased capacity —up to 32 lines

National’s TP3051 codec/filter
COMBO™ and TP3120 digital line inter-
face controller (DLIC) share a unique
parallel data bus which allows - for the
first time at reasonable cost—32
subscriber lines on a single line card.
Increased speed -just one time
slot switching delay

The high-speed data bus interface
combines with the DLIC’s non-blocking
first-level time and space switching to
produce faster switching speeds than
those offered by any conventional time
slot interchanger (TSI). As fast as one
time slot delay.

This new approach significantly
improves the call efficiency of the total
system.

Decentralization, modularity mean
more flexibility—-now and for
the future

As in any parallel bus structure, as
opposed to serial, the straightforward
addition of new peripherals can be

accomplished without the need for
interface logic and significant software
control.

The result is a simple pathway for
upward migration towards full digital
loops, voice-data terminals and ISDN.
HDLC security

The DLIC provides a secure pathway
for control data to the main system
processor. The use of High-Level Data
Logic Control guarantees the security of
control information flowing between
line cards and the supervising processor.
Again, the need for additional or
redundant hardware/software is
eliminated.

And because the control messages
are integrated into the PCM bit stream,
line card modules can be remotely
located via any standard digital line
system - further expanding the DLIC’s
modular capabilities.

National’s parallel COMBO is available
in u law (TP3051) or A LAW (TP3056).
The DLIC is available with 8-bit parallel

' TP3051/56

6(0)\1:10)
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I/0O and four full duplex serial TDM
highways (TP3120) —or 10-bit parallel
I/O and two full duplex serial TDM
highways (TP3110).
Low-cost telecommunication
solutions

With broad-range applications in the
telecommunications field (PBX &
central office switching, voice-data
terminals, digital telephones and more),
the new parallel interface chips provide
design engineers with a viable means
of packing more lines per line card
while increasing system speed and
reducing overall system complexity
and cost.

Check box N1 on the back page of
this Anthem for more information on
the TP3110/20 and TP3051/56 circuits.

The Efficient ADC0844 Converter:

All You Need Between Incoming
Analog Signals and Your Data Bus

uP compatible too

National’s ADC0844 8-bit A/D con-
verter offers a versatile 4-channel
analog-input multiplexer complete with
built-in address logic and an internal
clock. In most cases, no external
circuitry is needed for the digitizing
process.

Total unadjusted error (including
offset, full-scale, linearity and multi-
plexer errors) is £1/2 LSB and +1 LSB.

The advanced device is fully com-
patible with most microprocessors, and
operates from a single 5V power supply.
Power consumption is a mere 10mW.

Designed to operate from the control
bus of the NSC800, the converter

8-BIT -
SUCCESSIVE ThLSTATH

ouTPUT
APPROXIMATIO
A/D CONVERTER ff] “ATHES

ADDRESS
LATCH &
DECODER

incorporates TRI-STATE® output latches
that directly drive the data bus. As a
result, the unit can be configured as a
memory location-or as an I/O device
to the microprocessor. No interface
logic is needed.

The ADC0844 operates ratio-
metrically or with 5Vpc voltage
reference, OV to 5V input range with
single 5V power supply, and delivers
a rapid conversion time of just 40 us
(max.) —all in a 0.3” standard width
20-pin DIP!

The 4-channel multiplexer of the
ADCO0844 can easily be software-
configured for single-ended or
differential operating modes—or any
combination of the two.

For these reasons, the versatile
ADCO0844 converter is your high-
efficiency design choice.

For compete details, check box JO
in the coupon on back page.




Series 32000

Series 32000™-the industry standard for 32-bit microprocessors.

The Fourth Dimension -Time to Market

In today’s fast paced, high technology
marketplace, time equals money. You
need product and National responds.

National provides the best and most
complete 32-bit microprocessor family
of CPUs, slave processors, systems
peripherals, development tools and
software...today!

When you thoroughly evaluate and
compare the other options it will
become clear that the Series 32000 is
the undisputed choice.

Full 32-bit architecture

In a world of over-stretched band-
aided microprocessor architectures,
National sets the record straight—the
Series 32000 is the world’s first commer-
cially available 32-bit microprocessor
that was designed as a 32-bit. National

has taken a systems solution approach
to give you what you need: An inno-
vative micropgocessor family that you
can count on for your performance
needs now.

32-bit—An advanced 32-bit architecture
is the basis of the Series 32000. This
same 32-bit architecture is implemented
in all Series 32000 CPUs. These CPUs
also offer downward compatibility in
16- and 8-bit external data bus versions.
Fast Floating Point Support—National’s
NS32081 is the only viable Floating
Point Unit to support your system’s
floating point operation needs.
Powerful MMU Supports Demand
Paged Virtual Memory—The NS32082
is the industry’s only Memory Manage-
ment Unit that supports demand paged

NS32455 TMP

virtual memory. This industry-first gives
you fast on-chip address translation. It
also offers advanced operating systems
support, making it an ideal choice for
a UNIX environment.
UNIX experts say Series 32000
is best

GENIX™ is a fully Bell licensed imple-
mentation of the Berkeley 4.1 bsd UNIX™
that experts state is the best UNIX port.
Your only safe 32-bit solution

National is the only manufacturer
with a complete 32-bit microprocessor
family. National offers a proven 32-bit
architecture that is available now and
is alternately sourced by major
manufacturers.

All to assure you of the support you
need today and into the future.

Truly a generation ahead.

For more information on the Series
32000 please check R2 on this issue’s
coupon.

DP8409 HDC

7 NS32203 DMA

@ [ NS32201TCU

5 [/~ NS32202 ICU N 1
7" NS32082 MMU \ \
7~ NS32081 FPU 3 1

NS32008 8 Bit \ |
/ NS32016 16 Bit \

V’ NS32032 32 Bit  \

s Series 32000

Slave Processors
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NEW PRODUCTS

Gate Array Breakthrough:

MCA1500M

With 1K On-Board Memory

With the introduction of the new
MCA1500M, National makes a quantum
leap in bipolar gate array technology.
Now, for the first time, systems
designers have available a single LSI
chip offering both logic and memory.

The revolutionary MCA1500M is the
newest addition to the Macrocell array
family and combines 1464 equivalent
logic gates with an on-chip memory
of 1280 bits of user-configurable RAM.
Pace setting memory

On-chip memory coupled with a
unique architecture explain the
MCA1500M’s exceptional ability to
increase system performance with ECL
speeds. The new chip furnishes 110 total
logic cells, 64 major and 46 output. On-
board memory is arranged in eight
functional 32 x 5 memory blocks
providing 1280 total bits.

The chip features 10 basic memory
macros, which offer a wide choice of
customized memory configurations.
And, as a fixed part of on-chip RAM, the
MCA1500M provides a memory test
circuit giving the designer access to
each memory block. This added test
capability is completely independent
of user-selected memory configurations
and the logic portions of the array.

-7/

Performance redefined: twice the
speed of other arrays

A 5 nanosecond memory access time
with .3ns gate delays makes the
MCA1500M twice as fast as all other
arrays being sold. The high performance
of this speedier chip provides systems
engineers with a strong, competitive
edge.

Employing the OXISS II™ oxide-
isolated walled-base, non-walled-emitter
process, National has produced this
ingenious 300 picosecond IC in 3-layer
metal. And the logic function of the
new chip utilizes the same macro library
as National’s MCA25000ECL, so
designers can work on two designs
using one source. No additional library
is required.

ECL/TTL: mix or match

MCA1500M provides engineers with
I/Os for both ECL or TTL interfaces —
or any combination of the two.

The chip carries on-board translators
for both logics, permitting systems to
talk, and receive, interactively in both
worlds. In this way, designers can take
advantage of the best of each tech-
nology. On-chip translators also bring
a substantial savings in board real
estate.

Full CAD support

MCA1500M is supported by a totally

automated full-feature CAD system that

National Semiconductor

includes a time-domain logic simulation
capability plus fault grading-testability
analysis. Equally important, the CAD
system allows for verification of actual
design performance versus expectations.
Other advanced features

Power dissipation is typically 5 watts
with an ambient temperature range
from 0° to 70°C and a maximum
operating junction temperature of 130°C.
The MCA1500M’s on-board memory
incorporates voltage compensated ECL,
Vge at —4.5V, £.3V. The chip interfaces
with ECL 10K/10KH or ECL 100K with
each ECL output able to drive 50 ohm
loads. For optimized performance, the
MCA1500M comes in a 149-pin grid
array package.

National leading the way

With wide applications in the data
processing field (mainframes, super-
minis, workstations, test equipment
and more), the innovative MCA1500M
is a sure bet for becoming an industry
standard.

Ultra-high speed, 1K on-board
memory, mixed or matched ECL-TTL
I/Os —these are the features that bring
National its earned leadership—and the
systems engineer an unrivaled bipolar
array.

For more information, check box MO
in this Anthem’s coupon.



NEW PRODUCTS

New, Simpler, 20-Pin Small PALs
Match 25ns Medium PAL Performance and Cost Less

For over a year, designers of high per-
formance digital systems have taken
advantage of the 25ns Medium PAL
Family to replace LS Logic devices in
their systems. Now, the same perform-
ance advantage is available in the 20-Pin
Small Family —a less complex, less costly
family — from National Semiconductor.

Address decoding, multiplexing, arbi-
tration, and high-speed random gating
are typical applications which can be
made faster by replacing low power
Schottky SSI gates with National’s new
high-speed PAL® devices.

Integration improves system
development

Designing with National’s new PAL
family enables you to reduce your chip
count, typically by 4:1 to achieve signifi-
cant space and cost savings. Improved
system reliability from fewer compo-
nents are added benefits.

Design flexibility and simplicity
through instant customization

Beyond the obvious advantage of
flexibility obtained from the ability to
program chips to perform specific func-
tions, PAL technology simplifies the

design process. Simplification is primar-
ily due to the automated design capabil-
ity offered by PLAN™-National’s new
design software.

In addition, complex interconnections
that previously required time-consuming
PC layout are now processed in silicon
where they can be easily modified dur-
ing prototype checkout or production.
More design and product benefits

Additional design benefits of National’s
PAL family include variable input/output

ratio, skinny DIP packages for more
compact designs, and titanium-tungsten
fuses for greater reliability.
Moving you ahead
Higher speeds and the many other
benefits of PAL technology help make
your designs as advanced as they can be.
For shortening your product’s design-
to-market cycle, there’s nothing faster
and more efficient in programmable logic
circuits than National’s new PAL devices.
For more information, check box P6
on the Anthem coupon.

Fast Read Access From National’s Leading 5V-Only E2PROM

National’s high-performance NMC9817
complements its full line of E2PROMs.
Very fast read access times - typically
200 ns, make these E2PROMs very com-
patible with high-performance micro-
processor applications.

Versatile applications

The NMC9817 is ideal for nonvolatile
memory requirements in applications
requiring storage of user-defined func-
tions, calibration constants, configuration
parameters, and accumulated totals.

Added features

On-chip Vpp generation during ERASE/
WRITE allows 5V-only operation in all
modes while on-board address, and data
latches completely eliminate the require-
ment for external circuitry. The CPU is
free during ERASE/WRITE operations.

Other time and cost-saving features
include an automatic ERASE before
WRITE and complete self-timing, a

ready/busy signal on pin 1 to notify the
microprocessor when the programming
cycle is complete, plus a two-line control
architecture, which eliminates bus con-
tention in a system environment.

These features promote application
efficiency and ease of design.

For more information, check box P7
on the coupon on the last page of this
Anthem.



15 New

High Performers
Join National’s
microCMOS
COPS™ Family

When it comes to high performance,
low cost, innovative microcontrollers,
National enjoys a well-earned lead on
the competition.

That lead now widens as the
company adds 15 new single-chip
devices to its microCMOS COPS family.
Low-cost static operation

Both new and established family
members feature fully static operation,
a 4-ps instruction time, and operating
voltages down to 2.4V.

And no one but National offers these
high performance microcontroller
features at such reasonable cost.
Systems-on-a-chip

National’s unique systems-on-a-chip
construction provides customers with a
powerful design advantage. Each micro-
CMOS COPS chip packs everything
necessary for implementing dedicated
control functions on-board —-timing,
internal logic, ROM, RAM, and I/O.

SUPPLY CURRENT VS. SPEED

New low power applications

With true, power consumption pro-
gramming, COPS customized micro-
controllers fit a diverse range of low
power applications.

A dual software selectable clock
option allows easy switching between
high and low frequency oscillators. And
since microCMOS COPS devices are
truly static, a halt mode feature enables
the oscillator to be turned off for
minimal power consumption of 24uW.

Power consumption can also be
reduced with an optional on-board
idle on timer function.

CMOS COPS MICROCONTROLLERS

ROM SIZE
0.5K "1.0K 2.0K
- COP424C | COP444C
COP410C | COP425C | COP445C
| 20 |copat1C | coP426C =
Straightforward design-in

All 15 new microcontrollers are
built for easy design-in via the ROMless
COP404C and National’s MOLE™
development system.

For more information, check box K2
in this Anthem’s coupon.

National Enters
Personal
Communications
Market With Space-

Saving Demodulator

LM3361A problem-solver

National’s recent entry into the radio
communication parts market promises
high-quality problem-solving help for
personal communication-device
engineers.

Easier design-in

The LM3361A low-voltage/narrow
band FM demodulation system lets
engineers conserve board space and
significantly lower parts count. Design-
in is simplified and assembly costs are
sharply reduced.

Low-power operation

Operating at low-supply voltage
(less than 2V), the LM3361A permits
finished products to run on 2-cell rather
than 3-cell battery power. As a result,
products can be made smaller and at
lower cost.

Other key LM3361A features include
highly sensitive —3dB limiting at 2.0uV,
an on-board op-amp & squelch circuit
for reduced external circuitry, and
lower nominal current drain for
extended battery life.

Broad communications uses

In addition to its primary use in the
new FCC approved 10 channel cordless
telephones, the new demodulation IC
is design-effective in a variety of
communication products—cellular
radio subscriber units, scanners &
marine receivers, beepless pagers, and
amateur radio FM transceivers.

For more information on the LM3361A4,
check box R4 onm this Anthem’s back page.

# National Semiconductor

Precision Fahrenheit
Scaling With LM34
Temperature Sensor

National’s new LM34 series of
temperature sensors makes low-cost,
high-accuracy Fahrenheit scaling a
reality at last.

In the past, Fahrenheit scaling
involved subtracting a 2.5538-volt
constant from standard Kelvin-calibrated
devices.

This scheme required an ultra-stable
reference, a couple of trimpots and a
tedious calibration procedure.

< 3x Ac
Fast, precision °F measuring

With the new sensors, calibration is
executed at the wafer level. All external
calibration and trimming are eliminated.
Quick, effortless, and precise °F scaling
is the result.
Low self-heating

The LM34 family offers design and
process control engineers exceptional
accuracies of £.5°F at room temperature
and £1.5°F between —50 and +300°F.
Even the lower-cost versions are rated
for the wide range of +32 to 212°F.
Non-linearity of the output is typically
less than +0.3°F over a 350°F span.

Additionally, a low current drain of
70uA means low self-heating (less than
0.2°F in still air).
Wide-scope application

Complementing National’s LM35
Centigrade family, the LM34 Fahrenheit
sensors have extensive applications—
from solar energy systems, laboratory
ovens, and process temperature control,
to home appliances and heating &
cooling equipment. Added application
flexibility is provided by metal can and
TO-92 plastic packaging options.

For more information, check box R3
in this Anthem’s coupon.




National Semiconductor

QUALITY

Quality & reliability is a matter of policy

National’s Fast Reaction Program:
That Works

A Reliability Program

The company’s “all-business” commit-
ment to product quality has made
National the premier manufacturer of
high-performance electronic com-
ponents. To National, however, com-
ponent reliability (how Jong a product
works) is just as important as how well
it works.

A component of superior reliability
is expected to function optimally with
repeated, long-term use.

At National, this long-term perform-
ance is assured through the company’s
Fast Reaction Program—a proven
approach based on tightly structured
teamwork.

The program involves far more than
just inspecting and testing finished
products. It is a continuous quality &
reliability sequence in which trouble-

spots are detected early —with imme-

diate feedback to production manage-

ment. Individuals responsible for the

particular problem area take corrective
action at the source to solve the
problem permanently.

Reliability statistics confirm the
program’s success. Example: National’s
linear IC failure rate has dropped from
2.0% to just 0.15% in only four program
years. That’s 2 92.5% cut in failure rate
under highly accelerated conditions.
The 1000 hour test is equivalent to 20
years of operation under normal usage.

The company continues to strive
toward its goal of zero defects and
100% product reliability. National’s
innovative Fast Reaction Program
(coupled with advanced statistical
control checks, new corrosion
prevention techniques, and automated
manufacturing lines) is rapidly closing
in on that goal.
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CALENDAR

International Conference on Lu-
minescence (ILC ’84), University
of Wisconsin, Madison, WI. Optical
Society of America, 1816 Jefferson
Pl NW, Washington, DC 20036.
(202) 223-8130. August 13 to 17.

Basic IC Technology, Sunnyvale,
CA. Pat Fruscello, ICE, 15022 N
75th St, Scottsdale, AZ 85260. (602)
998-9780. August 21.

International Conference on Par-
allel Processing, Shanty Creek
Lodge, Bellaire, MI. Dr Feng, (614)
422-1408. August 21 to 24.

Basic IC Technology, Minneapolis,
MN. Pat Fruscello, ICE, 15022 N
75th St, Scottsdale, AZ 85260. (602)
998-9780. August 28.

National Software Show/West, An-
aheim, CA. Raging Bear Prod, 21
Tamal Vista Dr, Suite 175, Corte-
madera, CA 94925. September 5 to
7.

International Conference on Opti-
cal Fiber Sensors, Stuttgart, Ger-
many. Optical Society of America,
1816 Jefferson P1 NW, Washington,
DC 20036. (202) 223-8130. Septem-
ber 6 to 7.

Electronics and Aerospace Sys-
tems Conference (EASCON ’84),
Shoreham Hotel, Washington, DC.
Dr James Babcock, IRT Corp, 6800
Poplar P1, McLean, VA 22101. (703)
893-2111. September 10 to 12.

Midcon ’84, Dallas, TX. Jerry Foss-
ler, ECI, 8110 Airport Blvd, Los
Angeles, CA 90045. (213) 772-2965.
September 11 to 13.

Mini/Micro, Dallas, TX. Jerry
Fossler, ECI, 8110 Airport Blvd,
Los Angeles, CA 90045. (213) 772-
2965. September 11 to 13.

Software Expo-West, McCormick

Place, Chicago, IL. John Dobbertin,
(312) 299-3131. September 12 to 14.
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Reduce EMI & ESD...
dampen vibration, too...

Think TITCHENER!

Just when you think you're stuck by the stickiest problems in electronic
hardware design, consider the amazingly simple solutions made possible
by precision-welded assemblies of wire and sheet metal from Titchener.

Resilient welded
wire chassis helps
dampen vibration

in this disc-

drive housing. 4
What's more, 8
skeletonized "" \

design permits f
better accessi- [
bility for testing, j
service.

Electrostatic discharge
(ESD) problems? Welded
wire and strip chassis
provides an effective
ground in P.C. board rack
because of minimum metal
surface area. Eases

board loading, extraction,
too.

Perforated sheet metal
specified by our customer
helps eliminate electro-
magnetic interference
(EMI) in this computer
chassis. “Open design”
also improves airflow
versus other EMI
shielding technigues.

For reduced EMI and ESD, for smoother operation, for better airflow and
accessibility, think skeletonized metal construction. For defect-free work
and “just-in-time” delivery, Think Titchener!

Think SKELETONIZING. Then call Titchener!

607-772-1161. Ask for Ralph Jones.
TlmHENER E. H. Titchener & Co.

28 Titchener Place
i/ P.O. Box 1706
-@ Binghamton, NY 13902

Free capabilities brochure
upon letterhead request.

Creative design and production in wire, sheet metal and tubing.

CIRCLE NO 24
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Quality Switches
from
JAE...

A pioneer in electronics.

Now, JAE—a leading Japanese ’ Q

manufacturer of electronic products for

over 30 years—can deliver a broad range of high . , ‘

quality, competitively-priced switches from stock: ~ dx

« Lighted Push-Button Switches « PCB

Th3mbwheel Switches « Mini Thumbwheel ﬁ & @ﬁ

Switches * Rotary Coded DIP Switches 7
Rely on JAE for quality, performance, price and delivery.

For prices, samples and literature on the complete line

of JAE switches—including flat panel switches and the

soon-to-be-released machine insertable DIP switches

—contact Zemco, a U.S. subsidiary of JAE, today. "AE

1901 E. Carnegie Ave., Santa Ana, CA 92705

ZEMCO (714) 957-1922 « Telex 681-438 (ZEMCO SNA)
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Welch Allyn Miniature Lamps
Your reliable light source.

If you need a lamp that's small economically in large or small
in size but high in output, Welch  volumes. Since 1965, we've
Allyn halogenandvacuum lamps manufactured quality lamps —

shine above the rest. Our stan- in our own dedicated facility —
dard vacuum lamps and our for data processing, medical,
longer life, higher output halogen  transportation, instrumentation
cycle lamps range from 2.5 to and many other applications.
15V, .275 to 2.3A, 2100 to Depend upon us to meet your
3250°K and .5 to 35W. Wire ter- needs today and tomorrow.
minal lamps as well as smooth, Contact us for more data on all

threaded and specialty bases are  our standard and custom lamp
available along with various capabilities. Welch Allyn, Inc.,
envelope configurations, includ-  Jordan Rd., Skaneateles Falls, NY
ing lensed ends. 13153-0187, Tel. (315) 685-8351,

If a standard model doesn't TWX (710) 545-0208.
fit your specs, we can design
and produce one that does —

o
o~
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CALENDAR

Compcon/Fall ’84, Hyatt Regency
Crystal City, Arlington, VA. Comp-
con Fall 84, Box 639, Silver Spring,
MD 20901. (301) 589-8142. Septem-
ber 16 to 20.

Semicon/East '84, Boston, MA.
Mary Beth Kern, Semiconductor
and Equipment Materials Institute,
625 Ellis St, Suite 212, Mt View, CA
94043. (415) 964-5111. September 18
to 20.

Basic IC Technology, Framing-
ham, MA. Pat Fruscello, ICE,
15022 N 75th St, Scottsdale, AZ
85260. (602) 998-9780. September
18.

Semiconductor International, Na-
tional Exhibition Centre, Birming-
ham, England. CEG, Dept “M,”
Box 3833, Stamford, CT 06905.
(203) 964-0000. September 25 to 27.

MAKE THE MOST OF
YOUR PROFESSION!

¢ Do you know that almost 50,000
engineers are leaving the profes-
sion each year?

¢ Do you know that the export of
electronic products could cost
you your job?

e Are you looking for ways to stay
abreast of technology but don’t
know how to go about it?

¢ Do you find it tough to keep up
with Washington legislation that
could affect the electronics
industry?

e Are you having trouble getting a
patent for your software program?

* Do you want to learn some suc-
cessful management tactics?

EDN'’s Professional Issues section
can help you find the answers to
these and other questions that en-
gineers face each day. Every issue
of EDN provides you with an update
on industry issues and events. And
contributed articles from law and
management experts are featured
regularly.

So turnto Professional Issues and
learn how to make the most of your
profession.

EDN: Everything Designers Need

EDN AUGUST 9, 1984



Xicor E2PROMs.
Forging Your Future.

If you're designing high-performance/high- All in the JEDEC-standard footprint for 28-pin
capacity E?PROM systems, Xicor has guaranteed memories.
your future. With the right E?PROM — created for The X2864A also features an expandable
foresighted system designers. architecture. Leaving pin one free fo ensure your
Xicor's 64K E?PROM, the X2864A, offers the migration to 256K — without redesigning your
design innovations that make e system. Fact is, we’ll be sampling our 256K
it the right choice. For today (— E2PROMs in the first half of 1985.
and tomorrow. Innovations That's sooner than anyone expected.
like automatic page write for L For more information, write us at 851 Buckeye
super-fast, write-fime per- Forging You Ftirs Court, Milpitas, CA 95035. Or call (408) 946-6920
formance. And DATA polling and ask for a copy of )
for write verification. our free brochure. ‘:[T_P
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~ Before you buy one more

check our
1000% better! 30% less costly

Compare ouf Bantamate II with any plastic Hard to believe? We know. That’s why we ask you

circular connector on the market. Compare to check it out. Conduct your own comparison
performance. Compare convenience. test. Then ask us for our test data, the results of
Compare reliability. actual field installations and test samples. We’ll
Feature for feature. Point for point. Our be happy to supply everything you need. For fast
Bantamate II wins! And by a wide margin! action, call or write: Bantamate II Product

What’s more—Bantamate II actually costs you Manager, Burndy Corporation, Electronics
less! Over 30% less! Without any gold surcharges Division, Norwalk, CT 06856. (203) 852-8711.
to worry about either!

IN EUROPE: Burndy SA, POB 66, Chene-Bourgeries CH-1224, Geneva, Switzerland. Tel. (41) 22-49 48 48



Circular Plastic Connector
Bantamate Il.

than anything else on the market!

Clear, unmistakable
polarization.

94 V-0 rated thermoplastic
housings. Available in 4,
12, 19 and 30 positions.

: Continuous contact
Spnq&gctuagt?d face plate lubrication insures 5000
provides positive dead- mating cycles with tin-

front pin protection. : plated contacts.
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MIGROSOFT
STRIKES GOLD.




This is what paydirt
looks like when it’s
turned into silicon.

Intel’s iAPX 80286
miCroprocessor.

Together, Microsoft
and Intel used this gem
to create another: the
XENIX* 286 Operating

System. The most power-

ful implementation of
UNIX* on the market
today for any micro-

processor. And the most
reliable, functional, com-
mercial enhancement

of the UNIX operating
system ever created.

The XENIX 286 Oper-
ating System includes
UNIX enhancements
available from both
AT&T™ and U.C. Berkeley.
But Microsoft has also
added loads of other com-
mercial enhancements to
make your life richer, in
more ways than one. For
instance, there are record
and file locks, sema-
phores to help manage
multiuser/multitasking
data, and auto-
matic disk
recovery for
better reliability:

Which makes
XENIX 286 an
ideal Operating
System for
applications
software devel-
opment. Over
one hundred and fifty
customized business soft-
ware packages have been
developed for XENIX,
making it one of the most
useable multiuser Oper-
ating Systems available
today.

For Microsoft, the
unique advantages of
Intel’s 80286 micro-
Processor were most
appealing. As Bill Gates,
chairman of Microsoft,
said, “On-chip memory
management and protec-
tion offered by the 286
ensures code compat-

Bill Gates,
Chairman of Microsoft Corp. When yoOu Waﬂt,

ability and makes it easy
to port XENIX between
different OEM systems.’

In addition, its ability
to run in fast 8086 mode
makes the 286 the only
processor that can sup-
port both XENIX 286 and
MS-DOS without addi-
tional hardware. “With
this ability, users get the
best of both worlds in
one piece of hardware;’
said Gates.

What’s more, it’s the
only microprocessor
architecture with the flex-
ibility to offer you entry
at whatever level of inte-
gration you
choose: chips,
boards, or com-
plete systems
(including, of
course, our
new 286,/310
supermicro
system. ) SO you
' get to market

in the way you want.

Why not dig a little
deeper, and call us toll-
free at (800) 538-1876.
In California, (800)
672-1833. Or write Intel,
Lit. Dept.#S59,3065 Bowers
Avenue, Santa Clara,
CA 95051

And don’t be surprised
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