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COMPARATOR
BREAKTHROUGH

Why Sacrifice Speed for Accuracy
With Raytheon’s 4805 Comparator You Get Both

Outstanding Performance

Now, for the first time, you
have a precision comparator
that has a propagation delay
of only 35nS with a 1/2 LSB
overdrive in a 12-bit, 10 volt
system.

Raytheon’s innovative, circuit
designand high speed process
made it possible. .. aprecision
latching comparator designed
for tomorrow’s needs avail-
able today. Study the graphs
for yourself, and see why
Raytheon is the leader.

Unique Features

Raytheon's new 4805 compar-
ator has features previously
only dreamed of.

® Input Offset Voltage of 100uV

® Input Offset Drift Character-
istics of 1.5uV/°C

® [nputBias Current of 700nA

m Propagation Delay of 22nS
with 5mV of Qverdrive
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Dynamic Applications

The 4805 is designed for ultra-
precise, very fast systems such
as:

® Successive Approximation
A/D Converters of 12 or
more bits

Zero Crossing Detectors
High-Speed Sampling
Logic Threshold Detectors
Window Detectors

Fast AGC Applications

Get the Facts

Facts, applications information
and samples are available
today. Justgiveus acall, we'll
do the rest.

Raytheon Company
Semiconductor Division
350 Ellis Street

Mountain View, CA 94042

(415) 968-9211
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690SR COLOR
DISPLAY MONITOR

TEK

COMMUNICATIONS
DIVISION

Not everyone demands this kind
of accuracy in a color display monitor.

But those that do should de-
mand the 690SR from Tektronix. Its
unprecedented features offer today's
best window on every bit of picture
detail.

The 690SR configures easily in a
graphic computing system. And it
builds confidence in visual results:
accurate, large-screen display is at
arm’s length at last.

Look at the 690SR. And see it
all. Dynamic range. Gray scale. lts
delta gun, dot shadowmask tube
technology and Tek electronics cir-

cuitry provide best overall picture
quality.

Convergence accuracy surpasses
0.5 mm, without significant loss of
resolution or accuracy in picture cor-
ners. Dot triad spacing of 0.3t mm
invites up-close examination. Precise
geometry, superior linearity and color
stability assure reliable and repeat-
able:images, time after time.

Piug-in interface modules give
more versatility. And you can be
sure that upcoming modules from
Tektronix will keep this a long-term

investment that stays in your picture.

See for yourself. The 690SR is
UL listed and backed by full Tektronix
resources worldwide. For a demon-
stration or more information, includ-
ing OEM availability, contact our
nearest Field Office (listed in major
city directories) or call toll free,
800-547-1512. (In Oregon,
800-452-1877.)

Tektronix. Inc., PO Box 1700. Beaverton
OR 97075. In Europe. Tektronix Europe BV
Postbox 827. 1180 AV Amstelveen The
INetherlands

Widerange video
circuits with full
amplitude re-
sponse that as-
sures full picture
detail.

¢ ~ Delta gun, dot
shadowmask CRT

\ gives sharp. well-
converged picture,
even in corners.
Internal shielding
reduces inter-
ference from
nearby equipment.

Non-interactive
controls with logi-
cat color coded
functions that
help keep
monitor within
specifications.
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The International Magazine of Electronic Technology and Business

The cover story

Fast custom logic meshes with advanced
packaging in new computer, 93

In Honeywell’s large DPS-88 mainframe, arrays of current-
mode-logic large-scale integrated circuits have been
automatically tape-bonded to multilayer ceramic substrates
based on a copper thick-film system.

Major New Developments

Computer playground

The first visitors to Epcot Center at Disneyworld in Florida have
been dazzled by the special effects. But few realize the huge
amount of computing power needed to make everything

work —displays, shows, communications, and even heat, light,
and air conditioning. Here's a look behind the scenes, 86

Comprehensive work station

A stand-alone work station based on the 68000 microprocessor
and high-resolution color graphics will support all phases of very
large-scale integrated-circuit development, from logic synthesis
through physical design, 105

Small-area network

Miniature local networks, which have started a new trend in
home-electronics design, are also being aimed at small-business
and industrial systems, 119

Low-profile floppy-disk drives

Half-height 5-'/2-in. floppy-disk drives arrive in force, some less
than half height, some bigger than a megabyte, 131

Making circuits more testworthy

A new test program employs a grading system to discover
whether and where a circuit needs more work to improve its
testability —all prior to automatic test generation, 45
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Electronics Review

COMPUTER-AIDED DESIGN
Program evaluates circuits,
generates tests automatically, 45

PRODUCTION
Lamps can do laser’s job in silicon-
on-insulator processing, 46

RESEARCH & DEVELOPMENT
Squids search out brain
dysfunctions, 47
Magnetoencephalograms offer a
new brain check, 47

EDUCATION
Courses take new aim at smali
computers, 48

GALLIUM ARSENIDE
GaAs symposium struts stuff with
commercial possibilities, 49

SOLID STATE
CP/M disks aid applications, 49
Gate arrays lure rich entry, 49

MILITARY
EIA cranks down earlier forecasts of
military spending, 50

NEWS BRIEFS, 50

PERSONAL COMPUTERS
University picks 32-bit work station,
52

Electronics International

WEST GERMANY
Microprocessor does multitasking in
real time, 71

FRANCE

Integrating two multiplexed optical
sources allows direct coupling to
single fiber, 72

GREAT BRITAIN

Digital signal-processing system
does 5 million 16-bit
multiplications/s, 74

Keeping the data pipeline full, 76
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JAPAN
Terminal also acts as a personal
computer, 76

Probing the News

BUSINESS
With exception of Britain, there is
no sign of European recovery, 79

SOLID STATE
Second sources of 68000 tell a
happy story, 83

COMPUTERS
Disneyworld’s Epcot is a tribute to
data processing, 86

COMPANIES
Tektronix reorganizes for the
upturn, 88

Technical Articles

PACKAGING & PRODUCTION
CML and flip TAB join forces in fast
computer’s micropackages, 93

INTERNATIONAL

TEST CONFERENCE:

A SPECIAL REPORT
On-chip and functional testing
spearhead the attack on VLSI
systems, 100

INSTRUMENTS
VLS! development system spans all
phases of IC design, 105

COMMUNICATIONS
Chip sets permit OEMSs to integrate
modems on a board, 111

DESIGNER'S CASEBOOK
Current booster drives low-
impedance load, 116

External pass FET boosts regulated
output voltage, 117

Overcurrent protector shrugs off
false alarms, 118

COMMUNICATIONS
Small-area networks fit jobs too
small for local nets, 119

SOFTWARE NOTEBOOK
Interface program links a-d chip
with microprocessor, 124

Nystrom integration gives dynamic
system’s response, 126

New Products

ROUNDUP
Half-height floppy-disk—drive
competition grows rapidly, 131

IN THE SPOTLIGHT
3-MIPS industrial controller
sells for $23,900, 139

COMPUTERS & PERIPHERALS
5'/a-in. Winchester disk drive

has height cut in half, 142

Small six-platter Winchester
stores 105 megabytes, 142
57-megabyte 5'/4-in. drive
accesses in 30 ms, 143

MICROSYSTEMS

Portable personal computer
runs MS-DOS and CP/M-80, 148
68000-based CPU launches
VME-bus card family, 148
16-bit personal computer

is aimed at technical user, 149
16-bit systems link Ethernet
to twisted-pair networks, 150
S-100 system is optimized

for multiple users, 152

INSTRUMENTS
Software makes test system
of meter, microcomputer, 156

COMMUNICATIONS
IBM Personal Computer gets
Ethernet card, software, 162

SEMICONDUCTORS
N-MOS controller makes 32
dynamic RAMs look static, 166

POWER SUPPLIES
Ferroresonant unit grows
in power, not in size, 170
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Highlights

High-speed mainframe sports CML and micropackaging, 93

Current-mode logic, supplanting the usual emitter-coupled logic, is only the
beginning of the technological departures in a fast new mainframe computer.
Rather than using multilayer boards and dual in-line packages, the CML
arrays are mounted face down by tape automated bonding onto a large
multilayered ceramic module called a micropackage.

Cloudy outlook darkens the mood at Electronica, 79

As European exhibitors head for the Electronica show in Munich, they
report few encouraging signs of business upturn. In fact, most say that 1983
will not mark the return to double-digit growth. The outlook does vary;
British manufacturers, for example, report an end to their downturn.

Testing VLSI is the focus at Cherry Hill test conference, 100

With very large-scale integrated circuits turning up regularly in systems,
on-chip and functional testing are in the spotlight at the 1983 International
Test Conference. Other important topics include improved humidity testing
for plastic-packaged parts and a way to combine signature analysis of ICs
with level-sensitive scan design of the systems in which they appear.

Design station embraces all phases of VLSI design, 105

Bringing together the major design tools for very large-scale integrated
circuits, a stand-alone work station can capture, simulate, and verify both
logical and physical designs. The hierarchical organization of the design
tasks means that data is iterated on all levels, regardless of the one on which
it is entered.

Chip set provides a modem on a board, 111

Reducing the essential circuitry for a modem to a few chips gives designers
of small systems a way to fit this valuable feature onto a single board
cost-effectively. The mix of chips can be altered to suit the modem standard
that the application will adopt.

Simpler networks suit smaller linkups, 119

By paring down the traditional local-network concept, two small-area nets
meet the performance and cost demands in applications like a household or a
small business. Using serial buses, they combine the best of network-access
protocols and asynchronous data-link techniques.

Comingup . ..

Sizing up engincering work stations: a special report . . . achieving
improved radiation resistance in MOS large-scale and very large-scale inte-
grated circuits . . . a bit-mapped display brings high resolution to a micro-
computer system.
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the world’s widest selection of matchi

Bent Lead version
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1I0KHZz-800 MHZ...balanced, DC isolated, center-tapped
46 off-the-shelf models from Mini-Circuits from$29

Select from the economical, microminiature T-series (plastic case) or TMO
series (hermetically-sealed metal case) covering 10 KHz to 800 MHz. These
mogels operate from 12.5 to 800 ohms with insertion loss typically less than 0.5 dB.

DC ISOLATED
PRIMARY & Model No.
SECONDARY Imped Ratic
Freq. (MHz)
{3 T Model (1049)
t

TMO model 110-49)

(]

CENTER-TAPPED
DC ISOLATED Model No.

PRIMARY & Imped Ratio
SECONDARY Freq. (MHz)
o T Model (1049)
'E £ TMO model :10-49}
UNBALANCED
PRIMARY & Model No.
SECONDARY Imped. Ratio
Freq. (MHz)
T model (10-49)

TMO Model (10 49)

FT FT8 Model No.
Imped. Ratio

.} g } { Gl

Domestic and Internationai Telex 125460

For large dynamic range applications, specify the T-H series which can handle
up to 100 mA primary current without saturation or distortion.

Need a connector version? Select from the FT or FTB series, available with
unbalanced or balanced outputs. Connector choices are female (BNC, Isolated
BNC, and Type N) and male (BNC and Type N). These units operate from 10 KHz
to 500 MHz with impedances of 50 and 75 ohms.

Of course, Mini-Circuits’ one-year guarantee is included.

TI-1 TI-1H T1.51 T25-6 T4-6 91 T9-1H Ti61 T161H
™OI1-1 TMO15-1 TMO25-6 TMO4-6 TMO9-1 ™OIl6-1
1 1 15 25 4 9 9 16 16
15400 8300 .1:300 01-100 02-200 15200 2:90 3120 785
$295  $495 $395 $395 $395 $345 $545 $395 $595
$4.95 $6.75 $6.45 $6.45 $6.45 $645

TI-1T T2aT T256T 3T T41
TMOI-1T TMO2-1T TMO25-6T TMO3IIT TMO4-1

1 2 25 3 4
05 200 07-200 01-100 05-250 2:350
$3.95 $4.25 $425 $395 $295
$6.45 $6.75 $6.75 $6.45 $4.95
T2-1 31 T4-2 T8-1 Ti4-1
™O2-1 TMO3-1 TMO42 TMO81 TMOI14-1
2 3 4 8 14
025600 5800 .2 600 15.250 2150
$345 $425 $34¢ $345 $4.25
$5.95 $6 95 $595 $5.95 $6.75

FT151 FTIBI1-1 FIB1-5 FIBI1.1-75
15 1 1 1

.1400 .2:500 01-2000 5500

$29.95 $29.95 $29.95 $29.95

- Mini-

T4-1H T51T T131T
TOS5-1T TMO13-1T
4 5 13
8350 3300 3120
$4.95 $4.25 $425
$6.75 $6.75

Circuits

A Dwision of Scientific Components Corp
World'; largest manufacturer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200

International Telex 620156

C 59 REV.A
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100Watts
of RF Power
from 15to

ENI HASIT
COVERED.

This single unit is so incredibly
versatile it can replace several you
may be using now. It’s an
extremely broadband high power,
solid state, Class A linear
amplifier. It’s rated at 100W from
1.5-400 MHz. But it can provide
200 Watts from 1.5-220 MHz. All
you need with the 5100L is any
standard signal or sweep
generator and you’ve got the
ultimate in linear power for such
applications as RFI/EMI testing,
NMR, RF Transmission, ultrasonics
and more.

And like all ENI power amplifiers,
the 5100L features unconditional
stability, instantaneous failsafe
provisions, and absolute
protection from overloads
and transients.

The 5100L represents the pinnacle
in RF power versatility. There’s
nothing like it commercially
available anywhere.

For more information, a
demonstration, or a full line
catalog, please contact us at ENI,
3000 Winton Road South,
Rochester, NY 14623. Call
716/473-6900, or telex 97-8283
ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

The jigsaw puzzle on our cover is

art director Fred Sklenar’s visu-
alization of the complexities of put-
ting bits and pieces of new technolo-
gy in just the right places so that
together they form a viable system —
in this instance, the very large DPS
88 mainframe computer that Honey-
well Information Systems announced
in mid-October. Fred’s mosaic, on
another scale, also symbolizes the
way our editors meshed their talents
to assemble the two articles of our
cover-story package on the innards
of the DPS 88.

Tom Manuel, our computer and
peripherals editor, got hold of the
major pieces of the package in late
July at the Siggraph computer-
graphics meeting in Boston. There
he persuaded a Honeywell public-
relations man to have the firm’s
engincers write exclusive articles for
us on the current-mode-logic (CML)
technology developed for the chips in
the central processing unit, the tape
automated bonding (TAB) used to
mount the chips on leadframes, and
the micropackage devised to house
them. With that early start, we were
able to rcady the package for this
issue. Nicely enough, it comes right
on the heels of the introduction of
the DPS 88 machines, the speediest
of which zips through 14 million pro-
cessing instructions a second.

What Tom initiated, Rod Beres-
ford and Jerry Lyman wrapped up.
Rod, our solid-state expert, edited
the CML picce that starts on page 93.
Jerry, our packaging and production
editor, melded the two articles on the
packaging of the chips into the sub-
sequent piece (p. 96).

Jerry also had a hand in another
major article in the issue, a preview
of the technology trends that will

| Electronics has a challenging position available for an electronics engineer
who has a bent for journalism. We are looking for a person to follow the
industrial and consumer sectors, writing and editing articles on newsworthy
subjects like robotics, energy management, video, audio, and personal
computers. A bachelor's degree and related design experience are desirable.
The salary and benefits are very competitive. Write a letter telling us about
yourself to the Managing Editor (Technical), Electronics, 1221 Avenue of the

Americas, New York, N. Y. 10020.

mark the Cherry Hill test conference
in Philadelphia later this month
(p- 100). Richard Comerford, our
test and measurement editor, tcamed
with Jerry on this picce.

oftware know-how is becoming an

increasingly important tool in the
arsenal of the clectronics designer,
and we've recognized this for some
time with greater coverage of
advances in software technology. But
practical solutions to software cngi-
neering problems are just as impor-
tant to our rcaders, so beginning
with this issue we will regularly pub-
lish short programs addressed to
enginecring problems. These pieces
will appear in the section formerly
called Engineer’s notcbook, which
we're converting into Software note-
book. Engineer’s notcbook will be
merged into the popular Designer’s
casebook, which continues to serve
the practical hardware-design inter-
ests of our readers.

Ashok Bindra, our circuit design
cditor, is responsible for both thesc
departments, and he continues to
seck contributions of unique, practi-
cal hardware and software solutions
to design problems. And he’ll pay
$75 for each onc we publish. Submit
ideas for cither section to: Ashok
Bindra, Circuit Design Editor, Elec-
tronics, 1221 Avenue of the Ameri-
cas, New York, N. Y. 10020, or call
him at (212) 997-2798.
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" Transmit Analog

- Accuratel

If you've used two-wire transmitters you
know they’ve always been blg .. and
expensive.

But No more!

It you are not familiar with 4 to 20mA

signal transmission you'll find that it's a

simple, effective problem solver that lets

you:

e amplify low level signals right out at the
sensor

e improve accuracy with current-mode
signal transmission that's immune to
electrical noise and voltage drops

e cut costs by sending both signal and
power over the same wire-pair

® save more by using low-cost twisted pair
wire instead of expensive shielded cable.

0
)
0
‘

4 - 20mA Current Transmitters

Our new, highly innovative XTR100 is so
compact (0.85" x0.50” x 0.25”) and rugged
(spec'd at -40°C to +85°C) you can fit it
inside a thermocouple well! Hermetically
sealed 14-pin metal or plastic packages
available. A true high quality instrumen-
tation amplifier (equal to our very best)
XTR100 has additional circuitry to mod-
ulate the power supply current when
signal voltage changes.

Notjustan amplifier, XTR100 also includes
a pair of matched and tracking on-board
current sources to provide complete
excitation capability. You also get cold
junction compensation, and up-scale or
down-scale burn-out indication with
minimal design effort. Non-interactive
span ‘gain) and zero (offset) adjustments

BURR-BROWN®

plus zero suppression/elevation capability
are also provided.

Input Current
Offset | Voltage | Non- | Source
Voltage |Drift .¥/|linearity |Mismatch| Prics
Mode! wV max | °C max | max max 100's*

XTR100AP { 50 1.0 +0.01 | +0.01 |$24.30

XTR100AM| 50 1.0 +0.01 | +0.01 |$31.50

XTR100BP | 25 0.5 +0.01 | +0.01 [$29.90

XTR100BM| 25 05 +0.01 | +0.01 |$39.15

Use XTR100 with all popular process
control transducers: thermocouples,
RTD's, thermistors and bridges. Complete
XTR100's don't require additional com-
ponents to do the total sensor signal
conditioning job for you! Call-write for
detailed specs.

Putting Technology To Work For You

(205) 882-0316, (206) 455-2611, (213) 991-8544, (214) 681-5781.1215) 674-9600, (216) 248-9123,1301) 252-7111, (301 460-6100, 303 663-4440, (305 365-3283, (305) 3956108,
(312) 832-6520, (313) 474-6533, (314 837-5200, (315) 699-2671,1315) 853-6438, (317)636-4153, (319) 393-0231, (404 4476992 :408 559-8600, (412 1487-8777, (505)883-3668,
(602) 746-1111, (607) 785-3191, 1612) 884-8291, (614) 764-9764, 1617 ) 444-3020, (713)988-6546, (714) 835-0712, (716  544-7017, 716 889-1429, (801:943-1346, (805 496-7581,

"U.S. domestic price

1813) 885-7658, (9131 441-6565, (914) 253-9333, (919 722-9445
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Plastic Film
Capacitors

Lead Spacing 5mm

a Space saving design up to 1 uF
& High capacitance/temperature
stability m Suitable for automatic
insertion; available on tape

for volume usage

| WIMA MKS 2 Metallized

polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/

polycarbonate/polypropylene with
metal foil electrodes. ®

WIMA PCM 5 mm
Capacitors:
Tomorrow’s technology!

WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1

Fed. Republic of Germany

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P. Q. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

Dielectric materialism

To the Editor: It is indeed unfortu-
nate Mr. Benzing elected to omit
polyimides from his dielectric com-
parisons (“Shrinking VLS!I dimen-
sions demand new interconnection
materials,” Aug. 25, p. 116). Vari-
able results are not uncommon when
significant departures from comfort-
able technology are attempted.

At present, one of the world’s
largest manufacturers of high-densi-
ty dynamic random-access memories
uses polyimides as an interlevel
diclectric in those devices. Others
are evaluating polyimide, as it
appears to offer good step coverage,
low defect density, stress and crack
resistance, a low dielectric constant,
and low cost.

Kenneth A. Rygler
Du Pont Co.
Wilmington, Del.

Night owls

To the Editor: As I live in suburban
Boston and have attended evening
graduate school at nearby Worcester
Polytechnic Institute, 1 was in-
trigued by the Massachusetts Insti-
tute of Technology's recommenda-
tions for continuing education [“MIT
calls for lifelong schooling for engi-
neers,” Oct. 6, p.76]. However, |
find it ironic that MIT is advocating
lifelong education when they offer
no evening college or professional
courses like their crosstown rival,
Northeastern University.

I hope they have recognized the
need for professional and continuing
education in some sort of attendable
evening program as well.

Gregory L. Opp
Hudson, Mass.

Heated argument

To the Editor: Your research into the
history of the use of liquid cooling
for computers [“Supercomputers de-
mand innovation in packaging and
cooling,” Sept. 22, p. 136] was all
wet, to say the least. The CDC 6600
circa 1969, IBM 370/168 circa
1974, and IBM 3033 circa 1979 (re-
ported by you as air-cooled) are a
few examples of the application of
liquid cooling prior to the time you
reported as the earliest use.

Such blatant errors in areas about
which [ have some knowledge always
make me wonder how accurate your
remaining facts are.

David W. Morris
Cupertino, Calif.

® Author Jerry Lyman replies: 7o-
day, liquid cooling has come to mean a
Sully conductive method where inte-
grated-circuit packages are in intimate
contact with a liquid-cooled plate or
bar. The earlier systems cited used a
hybrid of liquid cooling and some other
heat dissipation method at best. In the
6600, the cooling system is similar to
that of the Cray-1, where heat flows
through a passive copper plate that
contacts two stabilized cold sources; in
the two I1BM computers, chilled air
blown across circuit boards is recooled
by heat exchangers.

Litigated to the eyeballs

To the Editor: In the In my opinion
column of Oct. 6 [*“The U.S.
neglects human capital,” p. 24], Mr.
Tanaka stated that Japan, with
about half the U.S. population,
graduates 22,000 electrical and elec-
tronics engineers each year, whereas
U. S. colleges and universities gradu-
ated fewer than 19,000 such engi-
neers last year. He might have added
that, in contrast, the U. S. also grad-
uates 30,000 lawyers a year, while
Japan has a total of 30,000 lawyers.
David S. Walker
Great Neck, N. Y.

Corrections

In the News update item of Sept. 22 on
Cameca’s high-resolution X-ray source
photolithography system, with the ex-
ception of the 0.1-um resolution and
the 0.02-um alignment accuracy, the
Thomson-CSF subsidiary mistakenly
supplied information referring to the
ARW 610 ultraviolet-light source sys-
tem. Development of the X-ray system
is now complete, but no orders for it
have yet been received. Also, the sub-
ject of ‘Stand-alone 16-bit emulator
acts as a minicomputer terminal”’
(Sept. 8, p.222)—the 95165 —is a
Gould Millennium product and does
not come from the company's Bioma-
tion operation.
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AIntroducing thenew TISIO.
Old reliable now does letters and graphics.

The original Texas Instruments pondence and business reports. proven OMNI 800* Model 810,
Model 810 Printer has set stan- You have your choice of six plus the versatility you want.
dards of reliability in hundreds of different typefaces and you can All backed by T1's worldwide ser-
thousands of demanding appli- emphasize your points with vice and support.
cations. And now our new enlarged letters. Proportional let- Contact Texas Instruments,
enhanced Model 810 offers you ter spacing, automatic right- PO. Box 202145, Dallas, Texas
a number of clearly visible margin jusritication and graphics 75220; or call 1-800- .
improvements, in addition to make professional reports look 231-4717; in Texas, call ']
reliable per‘ormance. more protessional. In addition, 1-800-392-2860.

Hooked up to your com- you can print reams of U.R.C.
puter, it gives you near letter- bar code labels to cover your

quality printing as well as impres- entircé prfoduct inventory. I

sive graphics. Features that o from now on, you l

come in handy for your corres- can get the reliability of our NSTRUMENTS
TI Sales Locations in CANADA: BRITiSH COLLUMBIA: Vancouver. ONTARIO: Toronto; QUEBEC: Montreal.

*Trademark of Texas Instruments. Copyright © (982 Texas [nstruments 291354R
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7D20) WAVEFORM
DIGITZER

For the price of a
single plug-in, you
can now convert your
Tek 7000 Series scope
to powerful digital
storage. Or take ad-
vantage of this new
productive digital
dimension to invest

in the high-perform-
ance 7000 Series
scopes for the first
time. The 7D20 is the
latest and most reward-
ing dividend to the 7000
Series plug-in concept
—aconcept that keeps
your scope current not
only with each new ap-
plication, but with new
scope technology as well.

As you expect,
Tektronix packed the
7D20 with capabilities
well beyond anything
comparable, begin-
ning with the power to
store, recall, magnify
and reposition wave-
forms at will. Asam-
pling rate of up to 40
MHz offers single-shot
bandwidth performance
to 10 MHz and 70 MHz
for repetitive signals.
Waveform storage and
dual channel inputs let
you record, display and
compare up to three
pairs of simultaneous
events or six indepen-
dent signals. You can

store up to 10 divisions
(full-screen) of pre-
trigger data, or delay up
to 1500 divisions, always
with sharp, jitter-free
displays.

A convenient self-
monitoring envelope
mode captures and
displays subtle varia-
tions among random
events, so your time is
spent more produc-
tively. To record signal
jitter and other spurious
everits, a roll mode fea-
ture acts like a sfrip
chart recorder to let you
view siowly changing
events through a win-
dow of uninterrupted
information.

Also included are
signal averaging. On-
screen cursor read-out.
Non-volatile memory
storage for up to six
front panel settings.
And extensive self-
diagnostics. All de-
signed to improve mea-
surement accuracy and
repeatability, save you
time and eliminate
guesswork.

IEEE-488 interface
is built-in. You have the
option to delegate re-
petitive measurements
or other long-term moni-
toring tasks to a control-
ler, facilitating complete
and accessible docu-
mentaiion. Tek's

Standard Codes and
Formats makes pro-
gramming and bus
control unusually easy.

Plug into the digital
world now. Affordably.
Powerfully. The 7D20 is
an exceptional value. It
is a dependable invest-
ment in more productive
time. More creative op-
portunities. And in
greater versatility than
ever from the expanding
7000 Series. Talk to your
Tektronix Sales Repre-
sentative soon, or
contact:

U.S. A, Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

PO. Box 4828

Portiand, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877
Europe, Africa,

Middle East

Tektronix Europe B.V.

Post Box 827

1180 AV Amstelveen

The Netherlands
Telex: 18312

Canada

Tektronix Canada Inc.
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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Editorial

The U. S. must not rely on luck

ast month marked the twenty-fifth anni-
Lversary of the launching of Sputnik by the
Soviet Union, as has been noted in these
pages, and with it has come an orgy of regrets
and recriminations over the slippage in tech-
nological leadership of the U.S. versus the
USSR. And indeed, those who remember the
national convulsions we experienced when
those first non-American beeps from space
were heard are understandably tempted to
liken those days to the present situation.

It is impossible not to note the decline in
emphasis in mathematics and science in our
secondary schools, the reduction in the num-
ber of skilled teachers in these subjects, and
the growing difficulty in funding our educa-
tional resources. The fact that other
nations —our competitors—are turning out
many more graduates equipped for the highly
technological future has been pointed out ad
nauseam. And the evidence is there to see that
we are no longer alone, nor even significantly
dominant, in many areas.

Apparently there is something in the Amer-
ican psyche that lets us make assumptions
about our superiority until something happens
to rudely awaken us to the fact that our
assumptions are false. Finding this situation

unacceptable, we then proceed to expend the
energy and the money needed to restore us to
our accustomed place at the top of the heap.
Witness Pearl Harbor, which galvanized us
into a massive war effort that resulted in
undisputed world dominance, and the afore-
mentioned Sputnik.

Now we are faced with a new challenge, no
less threatening yet more subtle than the pre-
vious ones. The previous situations evoked
clarion calls to action, because all of us could
see clearly our own stake in the outcome of
the contest. It is hard to arouse national pas-
sions over the problems of an industry that has
experienced 20% growth rates in the past (like
the semiconductor industry until recently),
and it is tough to galvanize support for mas-
sive infusions of funds for education when
thousands of manufacturing workers cannot
find employment. Yet, continued failure to
come to grips with the realities of the techno-
logical revolution can doom the U. S. to sec-
ond-rateness and economic decline.

Up to now we have been relatively lucky in
following our historic bent through cycles of
apathy and energetic problem solving. Let us
hope that for this new national emergency, our
arousal will not be too late.

The cost of the Pentagon’s year-end bonanza

commitment to spend more than $3
billion in a single day is worth more
than passing mention, especially when more
than a third of that —some $1,042,570,000 —
goes for electronic products and engineering.
That was the outlay promised by the Depart-
ment of Defense and its military services when
they awarded 182 contracts on Sept. 30, the
final day of fiscal 1982.
Emptying the till at year’s end is the inevi-
table result of the Government’s use-it-or-

12

lose-it rule, under which uncommitted funds
must be returned to the Treasury. Under-
standing such behavior is a key to understand-
ing high-technology economics in America.
With much of its available capital tied up in
military programs, it is no wonder that indus-
try finds it increasingly difficult to remain
competitive in growing global markets for oth-
er electronic products. Disproportionate out-
lays for guns threaten the industry’s commer-
cial bread and butter.
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When you can’t get action out west...

COME EAST to CHERRY
for CUSTOM ICs

We're the “action now” people who take your custom
IC needs as seriously as you do. We know your
business can’t afford delays. So we give you the
prompt attention you expect.

With full custom IC capabilities and some of the
most advanced technology anywhese, we can meet
your design, production and delivery schedules for
digital and linear bipolar circuits. Need both on the
same chip? We've done it with I2L...successfully!

We’ll treat you like a CUSTOMER!

And, if a full custom design isn’t quite what you
need, one of our circuits that has been processed up
to the point where it is ready for your interconnect
mask can be finished to your specifi-
cations, saving design time and cost.
Call us today fer ACTION! Dial (401) 885-
3600 and ask for Custom IC Engineering
Sales. Or write for this 12-page, full color

brochure describing production of custom
ICs the Cherry way.

——

.

RY ¢ SEMICONDUCTOR

CHERRY SEMICONDUCTOR CORPORATION 20CO South County Trail, East Greenwich, RI 02818/ 401/885-3600

A wholly owned subsidiary of Cherry Electrical Products l'orp., Waukegap, IL, U.S.A., 312 578-3500 « Woridwide aMiliates aed phone numbers: Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 = Chesry
Electrical Products Ltd., Harpende: (Herts) !ngland, (05827) 63100 = Cherro Brasit Industria E Comercio Ltda., Sao Paulo 85 {011) 246-4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 351}
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OEM/Production
Sockets for
Your New
Package Types

While device prices increase and
packages become more complex,
Textool Products continues to
develop sockets to help you cut
costs and increase reliability.

If your products contain devices housed
in one of the newly emerging package
types, Textool has the OEM/production
socket for your requirements.

Textool's continued emphasis on
design and development of highly
reliable, competitively priced
OEM/production sockets for the testing
and burn-in of these new device
packages allows you
to choose the socket
best suited to your
individual production
needs.

Regardiess of
the device
configuration ... QUIP, DIP, Pin Array
or 68 “Type A" teadless chip carrrier . ..
Textool has the socket!

Now, with even more complicated
devices and expensive multilayer PC
boards, you must consider the
economic advantages of Textool
production sockets. For example, what
if your package is a high failure rate
component and it does fail? The cost
of component removal, the risk of
liting a PC board trace or the expense
of stocking a defective subassembly
normally is far more expensive than
inserting the package in a Textool
socket at the board level.

Detailed information on Textool's
complete line of sockets/carriers is
available on request.

Textool Products
Electronic Products Division/3M
1410 W Pioneer Dr . trving, TX 75061

214/259-2676
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Not-so-humble typewriter
profits Xerox’s Jackson

In the scramble to find the so-called
office of the future, it may be all too
casy to overlook the clectric type-
writer. New microclectronic chips
and modular, up-
gradable designs
arc giving an addi-
tional boost to this
most familiar of of-
fice products.

Such is clearly
the case with Xerox
Corp.’s ycar-old
Memorywriter line,
maintains William
C. Jackson, presi-
dent of the compa-
ny's Office Prod-
ucts division and
former head of its
typewriter cffort.
in fact, Xecrox’s
typewriter busincss
is now so brisk that
it is opening new
production lines in

Fremont, Calif., contender. Don't overiook the type-
and Lille, France, writer in the office of future, cautions
that will supple-  Xerox's William Jackson.
ment the main -

plant output in Addison, Texas.

When the Memorywriter line
made its debut in November 1981,
Xerox's Dallas-based Office Prod-
ucts division had a goal of taking 9%
to 10% of the market in a year. “I
would not be surprised if we don't
end up doubling our objectives,”
states a confident Jackson, 50, who
was promoted to his current position
last summer after the oflice products
operation was split into two units.
One, called Office Systems division
in Palo Alto, Calif., was given
responsibility for Xerox's Star infor-
mation system and Ethernct local-
networking scrvices. Jackson's lot
rctained responsibility for stand-
alone products, like typewriters, fac-
simile machines, word processors,
and personal computers.

Jackson, who joined Xerox in
1978, rejects reports that the Oflice
Products division has been a big
moncy-loser during its cight-year

P

cxistence. He says the division actu-
ally acts as a product planning and
manufacturing arm for other Xerox
sales and marketing organizations.
“We develop, manufacture, and plan
products for worldwide consumption,
and yet they are sold by somcone
clse,” he notes. “For that rcason, we
cannot be looked at
in the classic profit-
loss sense.™

Of all of his
products, nonc has
taken off as quickly
as the Memorywrit-
er. “Typewriters
arc well-known,
nonconcept sclls,
and when you ap-
proach it with a
modular, upgrada-
ble product with
functions and com-
munications capa-

bilitics, it is an
added boost,” he
states. The native

of Southern Cali-
fornia credits Xe-
rox’s encroachment
on 1BM Corp.’s tra-
ditional typewriter
territory to “stay-
ing current™ with
microclectronics and offering a great
number of increments in cost and
features. Slated next year are ncw
models that will move the linc into
the $7,000 range.

Towne, at 39, is Microsoft's
old man as well as president

When Jim Towne took over as presi-
dent of the Microsoft Corp. last
summer, he quickly became known
as The Suit to the young program-
mers who had made the company a
leading producer of software for
microcomputers. Towne had left a
position as vice president of staid
Tektronix Inc.’s Instruments divi-
sion to take charge of a company
started only a few yecars ago by a
pair of computer whizzes barely out
of school. A self-described “straight
arrow” with the requisite wife, two
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ocate
our Static
roblems

SENSITIVITY

0 L ] ) e

LATEH SOUND POWER

@ ACL ro0s 350
. Static Event [0

BEFORE THEY
CAUSE DAMAGE

Use these ACL Instruments to instantly detect, measure, and document static

—and determine how much it’s costing you.

| Static is produced anywhere that anything moves! Do you know exactly when and

where it's causing you problems—and how much it's costing?

DETECT AND DOCUMENT IT

he sophisticared ACL 350 continuously monitors for static discharge, or the presence of porentially

harmful sraric charges. Compact, with simple controls, the ACL 350 is ideal for use in clean rooms, and
staric free” environments, at assembly work stations and for process control. And, it's compatfble with

arher environmental moniforing equipment.
¢ Urilizes a unique sensing tape whichcanbe @ Infegral relays for actuation of external

placed on 1able tops, around doorways, efc. devices and countermeasures
¢ Wide range of sensirivity-10V 1o 10,000V ¢ Derects evenrs as close rogether as 100
e Buili-in audible alarm and waming lighr milliseconds, as short as 1 millisecond

® Analog ourpur for oscilloscope or graphic recorder

FIND IT—AND MEASURE IT

Once you're ser up 1o derecr sraric wirh the ACL 350, you can focus precisely on “where” and “how
much” wirh rthe hand-heid ACL 300. The highly accurare ACL 300 answers three basic guestions:

1. On whar surfaces, marerials or people issraric ~ The ACL 300 features:

present? ¢ Fourmeasurement ranges: 0-500V, 0-3,000V;
2. How much stafic? 0-5,000V, 0-30,000 volrts
3. What is the polariry of the charge? e Fasr, simple operation

* Repeatability + 1%
® 550z; 4%" x 25" x 151"

FIXIT

ACL Incorporared is the manufacrurer of STATICIDE® brand anrisraric solution, an
exiremely versatile, inexpensive, and effective means for conrrolling staric genera-
tion on all marerials and environmental surfaces. Find your sraric problems with ACL's
insfruments, then fix them —with STATICIDE! The resuli: documenred reduced costs;
ncreased profits!

i

Staticide

LT AL

aC| incorporated Specialists in Static Control

1960 East Devon Ave., Elk Grove Village, IL 60007 « (312) 981-3212, TELEX: 4330251

NN ANTISTATIC ANG BACTERIDETATIC COMPOUMND

Circle 15 on reader service card

15



REAL COMPUTERS
DONT €AT 8-BIT DATA

Ziatech's new family of 8088 based STD Bus
boards gives you 16 bit processing power and
1 Megabyte of memory addressing capability. Pro-
cessing power many times that of a Z80 or 6809
for a small increase in cost. One Megabyte memory
addressing with no additional overhead.

Power and memory capacity to enable your STD Bus system to
tackle today's tough real-time and computation-intensive applica-
tions.

Vectored interrupt control for timely response to important events

Two processor boards are available to meet
your needs:

ZT 8810 CPU — Featuring the 5 MHz 8088
processor, (1) RS-232 port and 8-line vec-
tored interrupt controlier.

ZT 8811 CPU — Featuring the 8 MHz 8088
processor and 8-line vectared interrupt con-
troller.

Coming Soon: The ZT 8812 CPU — Featuring 8088 processor, 8087
math processor and RMX or CP/M, silicon operating system.

Coming Soon: The ZT 8820 byte-wide memory board — Featuring 20
bit addressable RAM, EPROM and EEPROM.

Ziatech also manufactures IEEE 488 controllers and interfaces for
STD Bus and MULTIBUS* systems.

For information, write or phone

_1'.l_
_ﬂﬁ’r

Ziatech Corporation

== 3433 Roberto Court
San Luis Obispo, California 93401
(B05) 541-0488

*MULTIBUS is a trademark of the Intel Corporation
Circle 16 on reader service card

Order your copies today!

$12.95 each, discounts of 10% on

orders of more than 10.

FIBER OPTICS VOCABULARY

The basic reference document on fiber optic and
lightwave communications for those who design,
develop, operate, use, manage, or manufacture
communications or data processing equipment
and components.
* 1400 entries, with

* index of terms

i

* inversions and
cross-references

Electronics Magazine Books
1221 Ave. of the Americas
New York. NY 10020

Tel. (212) 997-2996

New world. Jim Towne finds himself the
leader of a group of young software jocks.

children, three dogs, and active civic
life in his native Portland, Ore., he
found himself in a new role as leader
of a band of young and freewheeling
software jocks.

Microsaft markets system and
application software for Apple, IBM,
Tandy, and CP/M-based microcom-
puters. It has doubled in sales every
year for the past six and projects
revenues of $30 million for 1982. In
the process it has reached the point
where the process of doing business
is as important as the development
of business products.

“Microsoft wasn’t looking for
someane to manage software and
products, but someone ta allow Bill
Gates [the 26-year-old cofounder
with Paul Allen, 28] the time to pro-
vide leadership to the technical peo-
ple,” Towne says. “My job here is to
enable. I'm here to bring order and
disciplire—not heavy-handed power,
but to determine who does what and
how it is to be done. That's what the
company nceds to grow.”

Although he still winces at being
thought of as “the old man™ at 39,
Towne seems to have adjusted to the
relaxed Microsoft work process. “At
Tektronix,” where, Towne makes
clear, he was not looking for another
job, “I almost resented the way the
senior executives would talk about
‘the good old days,’ because | never
got to see them.” Towne recalls. “At
Microsoft, these are the good old
days.”
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ANNOUNCING
THE BIGGEST
LITTLE
BREAKTHROUGHS
IN 16-BIT
TECHNOLOGY.




THE 1APX 186.

NEVER HAS SO MUCH
BEEN STUFFED INTO




Introducing the biggest, little thing in
16-bit technology today.

The Intel iIAPX 186.

Perfected through HMOS III tech-
nology, the 186 is a remarkable micro-
processor that handily integrates 15-20
LSI chips.

More remarkably, the 186 is available
now. At a price thats a small wonder
in itself.

There isn't another processor around
with as high a level of integration.

The 186 brings together almost all the
functions of a CPU board.

On one chip.

You get an enhanced 8086-2 CPU.
A programmable, dual-channel
DMA controller. Three timer counters.
A programmable interrupt controller.
Memory and peripheral chip select
logic. A clock generator. A local bus
controller. And a programmable wait
state generator.

Incredibly, the 186 does all this in
production volume for just $30. Or

A comparison of CPU board component costs shows that
16-bit performance can be purchased at 8-bit prices with the

help of the 80186.
g \
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© S~ iAPX 186
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in hundred unit quantities for $50.
Thats less than half the cost of the
chips it replaces.

Which means if youve been settling
for less performance to save money;,
now you can't afford not to step up

to 16-bits.

Benchmark results measuring the standard (5 MHz) 8086
us. the standard (8 MHz) 80186 show an overall performance
increase of approximately 2.0.

W 086  [7] 8086
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o
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Automated Block Bubble  Graphics
Pares Translation Sort Transfor-
Inspection mation

Worried about software? Don't be.
Because its software is totally compat-
ible with Intels iAPX 86, 88 family, the
186 is immediately supported by the
largest base of 16-bit software in the
industry.

Now, if that data doesn't make you
move your cursor, listen to this. The
standard 8 MHz 186 has twice the per-
formance of the 5 MHz 8086.

As a matter of fact, theres only one
other chip in the world faster than
the 186.

You'll read about it on the next
two pages.

The Intel iAPX 186. Its no big thing.

Just a minor miracle.
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AND OUR iAPX 286.

ITS PERFORMANCE
IS OVERPOWERING.




Introducing the processor that can out-
perform, outclass any microprocessor.

Anywhere.

The Intel iIAPX 286.

It gives you three times the per-
formance of what you thought was the
fastest chip in the market.

To add more power to the punch,
this one has been designed from the
beginning to include memory manage-
ment and protection on chip.

Which means you can design these
sophisticated capabilities into your
system without the cost, complexity
or performance degradation of
external hardware.

If 16 Megabytes of physical memory
isn't enough, theres a virtual memory
capacity of 1 gigabyte per user.

The 286 has been optimized to
handle advanced operating systems
such as the UNIX* and iRMX™ OS.
It also provides new instructions for

languages such as Pascal, BASIC,
FORTRAN, C and ADA.

Performance Comparisons

s o Wzo  [Do3000+es451"

g ,

£

2 49

EE 35 35 2 Y

=8

E N N

e Sieve! Pascal® Assembly?  EDN* Digital
Filter’

*Performance adjusted to reflect indicated system configuration. Details available
from Intel. ""A High Level Language Benchmark” Byte. Sept., 1981, A Performance
Evaluation of the Intel iAPX 432 Computer Architecture News. June 1982.

16 Bit Microprocessor Benchmark Report.” Intel Corporation, 1981. 416 Bit
Microprocessor Benchmarks,” EDN. Sept., 1981. *"Digital Filter Implementation

on 16 Bit Microprocessors.” IEEE MICRO., Feb., 1981.

And to simplify sophisticated system
development even further, theres an
integration of performance-critical
functions. Such as task switching, inter-
rupt handling and O.S. call, among
other things.

A couple more hard facts about
software. The 286 is compatible with
the iAPX 86, 88. So not only will you
have the hottest CPU on the market,
but also immediate access to a huge
software base.

System Comparisons

Advantages of
Integrated
Memory
IAPX 286 68000 + 68451* Management
System System & Protection
Typical 1CPL 1 CPU Less Board
System 1-4 MMU’s Space
(16 Users) 2 Transceivers
I MMU Selector
Wait Swates Required 0 WS 2 WS Higher
8 MH:z Performance
Task Swiwch Faster Response
Overhead 22 uS 1208
Max. BUS 8 MB/Sec 2.67 MB/Sec Higher
Bandwidth at Throughput
8 MHz

*Bused on published data sheets

On the hardware side, the iAPX 286
is a well integrated 16-bit family. It
delivers full performance at the systems
level, through support circuits like the
8207 DRAM controller and the 80287
floating point numerics processor.

All this allows the Intel 286 to give
the ultimate in command performance.

But now, its your turn to act. Call us
toll-free at (800) 538-1876. In Calif-
ornia, call (800) 672-1833. Within 24
hours, well send you complete
information on the 186 and the 286.
Including wall size posters of each part.

And youll be on your way towards
a leading role in microprocessor design.

i delivers

solutions

3005 Bowers Ave., Santa Clara, CA 95051

United States and Canadian Distributors: Alliance, Almac/Stroum,
Arrow Electronics, Avnet Electronics, Component Specialties Inc.,
Hamilton/Avnet, Hamilton Electro Sales. Harvey, L.A. Varah, Measure-
ment Technology Inc., Mesa, Pioneer, Wyle Distribution Group,
Zentronics. In Europe and Japan, contact your local Intel sales office.

*UNIX is a trademark of Bell Labs.
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In my opinion

The widening fiber-optic gap

by William J. Hudson

vice president, Connector & Electronic Products Group, AMP Inc., Harrisburg, Pa.

American engi-
neers and scientists
have been leaders
in fiber-optic re-
scarch and develop-
ment. Though their
inventive contribu-
tions should not be
minimized, technol-
ogy centers in other
countries, specifi-
cally in West Eu-
ropc and the Far
East, have becn
concenfrating on taking existing technology —
with their governments’ assistance—improving
it, applying it, and producing fiber-optic systems
for a broad spectrum of applications.

Unlike France, Canada, and Japan, the U. S.
has no experiments under way to connect citics
with fiber-optic data links—only plans for wir-
ing up a few buildings with fiber optics this year
and next. No industrial plants with complex
fiber-optic data networks exist in this country,
whereas overseas, both to the east and west,
whole-house systems are now in place at numer-
ous locations.

Further, although many U. S. data-processing
equipment manufacturers are hotly engaged in
fiber-optic network and short-run-link research
at every level, no commitment to production has
been made. With the exception of a few highly
specialized military applications whose technol-
ogy transfer value is essentially nil, the U.S.
government is not engaged in active support of
fiber-optic development or implementation.
There are no research grants or grants for sys-
tem installations. The crux of the problem is
that the U.S. is primarily dependent on the
private sector for development and application
of this new technology, and activity that does
exist in the private sector is centered around
development rather than practical experience
through field applications.

Lagging. The U. S. is still perfecting systems
that the Japanese and the Europeans already
have in service. We continue to work with proto-
types that much of the industrialized world
already has in production. Why?

Some of the answers may lic in a basic reluc-
tance by potential users to accept the new tech-
nology, in a technological inertia, or in the lack

of support by the Government. But perhaps the
most obvious reason for the general inactivity in
fiber optics in the U. S. is, as always, money —
the bottom line.

Just about the time fiber-optic users were
ready to take the risk of moving into fiber-optic
systems, the current severe economic downturn
caused them to pull back and reduce risk fac-
tors. No original-equipment manufacturer
wants to invest substantial sums on new design,
tooling, or marketing if it can be avoided.

Afraid of risk. Related to economic concerns
is the natural tendency to wait for someone else
to be first. With capital costs at an all-time
high, manufacturers are reluctant to carmark
large sums for a technology that is not yet
entirely mature. They would rather let someone
clse take the risks than themselves commit to a
nonstandardized technology that has the poten-
tial of changing and leaving them with incom-
patible products.

The slowdown in the economy has retarded
U. S. development in fiber optics by at least two
years, putting the rest of the world at least four
to five years ahead of us in telecommunications
as well as short-run-link applications. The same
is true for the development of emitters and
detectors. In addition, the lack of spending in
fiber-optic communications for research and
development as well as applications has resulted
in a slowing of expected price reductions as
production volume increases.

And there is another important factor to con-
sider. While the Japanese and Europeans are
gradually increasing their use of fiber optics and
putting in place increasing numbers of complex
systems, they are also building production
capacity. Both the French and the Japanese
have forthrightly stated their world market
goals, and in both cases they expect to export
half of their production. They are gaining vast
practical knowledge in the field about handling
the surprises that occur when a design moves
from the laboratory to the real world. The expe-
rience in developing the peripherals that make
for a smooth operating system—the need for
which will invariably arise with new systems—
will be the province of the early starters.

Electronics will periodically invite the expression
of outside views on this page concerning issyes of
importance to the electronics industries.
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‘How to Cut
Shielding
Application

Costs by
50-80% Over
Zinc Arc!

...and virtually
match Zinc Arc
in EMI/RFI
Shielding
Capability!

ELECTRODAG'

440 does it!

a Because it's so much faster and
easier to apply

a Because it requires only standard
spray equipment

® Because it adheres well without
chipping

a Because it puts no stress on deli-
cate components

a Because it's stable, both initiaily
and after environmental testing,
unlike conventional nickel
coatings

With the latest "or else” FCC
compliance demands, you can't
afford to overlook performance
— and savings — like these.
Specify Electrodag 440. More
than just a paint, it's

the stabilized
coating that meets
every requirement
— yours, your
customer’s: helps
meet the FCC's.

Send for complete
details on
Electrodag 440,
including test
data.

‘ . high technology coatings

ACHESON COLLOIDS COMPANY
K Port Huron, Michigan 48060 /
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Meetings

15th Annual Sympesium, Interna-
tional Society for Hybrid Microelec-
tronics (P. O. Box 3255, Montgome-
ry, Ala. 36109), MGM Grand Hotel,
Reno, Nev., Nov. 15-17.

Annual Conference of the Interna-
tional Electronics Packaging Socie-
ty, (P. O. Box 333, Glen Ellyn, IIL
60137), Sheraton Harbor Island Ho-
tel, San Diego, Nov. 15-17.

Fall Conference on Industrial Elec-
tronics, IEEE (P. P. Fasang, Siemens
Corp., P. O. Box 5476, Cherry Hill,
N. J. 08034), Hyatt Rickeys Hotel,
Palo Alto, Calif., Nov. 15-19.

Cherry Hill '82—International Test
Conference, IEEE (Doris Thomas,
P. O. Box 371, Cedar Knolls, N. J.
07927), Franklin Plaza Hotel, Phila-
delphia, Nov. 16-18.

Comdex/Fall *82—4th National
Conference and Exposition for Inde-
pendent Sales Organizations, The
Interface Group (160 Speen St.,
P. O. Box 927, Framingham, Mass.
01701), Las Vegas Convention
Center, Nov. 29-Dec. 2.

Globecom °82, I1EEE (Liang Li,
Gould SEL, 6901 West Sunrise
Blvd., P. O. Box 9148, Fort Lauder-
dale, Fla. 33310), Sheraton Bal Har-
bour Hotel, Miami, Fla., Nov.
29-Dec. 2.

Midcon/82 High-Technology Elec-
tronics Exhibition and Convention,
Electronic Conventions Inc. (999
North Sepulveda Blvd., El Segundo,
Calif. 90245), Dallas Convention
Center, Nov. 30-Dec. 2.

Applied Superconductivity Confer-
ence, IEEE (Martin Lubell, Oak
Ridge National Laboatories, Build-
ing 9204-1, MS-14, P.0O.Y., Oak
Ridge, Tenn. 37830), Hyatt Regen-
cy Hotel, Knoxville, Tenn., Nov.
30-Dec. 3.

Semicon Japan 82, Scmicon Japan
Secretariat (4-8-19 Akasaka, Mina-
to-ku, Tokyo 107 or Semiconductor
Equipment and Materials Institute,
625 Ellis St.. Suite 212, Mountain

View, Calif. 94043), Tokyo Interna-
tional Fair Grounds, Dec. 2—4.

Plan ‘82— Position Location and
Navigation Symposium, IEEE (Ed-
ward Yannuzzi, Code 30, Naval Air
Development Center, Warminster,
Pa. 18974), Golden Nugget Hotel,
Atlantic City, N. J.,, Dec. 6-9.

Real-Time-Systems Symposium,
1IEEE (Earl Swartzlander, TRW, 7702
Governor Dr., Huntsville, Ala.
35805), Hyatt Airport Hotel, Los
Angeles, Calif., Dec. 7-9.

21st Conference on Decision and
Control, 1EEE (A.H. Levis, 35-
410/LIDS, MIT, Cambridge, Mass.
02139), Holiday Inn, Orlando, Fla.,
Dec. 8-10.

International Electron Devices Meet-
ing, IEEE (Melissa M. Widerkehr,
Courtesy Associates Inc., 1629 K
St., N. W, Suite 700, Washington,
D. C. 20006), San Francisco Hilton
and Tower, Dec. 13-15.

Lasers '82—Sth International Con-
ference on Lasers and Applications,
Society for Optical and Quantum
Electronics (P. O. Box 245, McLean,
Va. 22101), Hyatt Regency Hotel,
New Orleans, La., Dec. 13-17.

Space Electronics Conference, EIA
(Frank A. Mitchell, EiA, 2001 Eye
St., N. W., Washington, D.C.
20006), Hyatt Hotel, Los Angeles,
Jan. 25-27, 1983.

Seminars

Thin-film for hybrids training course,
Materials Research Corp. (Rose-
mary McPhillips, MRC, Orangeburg,
N. Y. 10962), Santa Clara Marriott
Hotel, Calif., Dec. 7-9.

Modern Spectral Analysis, Columbia
Inn, Columbia, Md., Jan. 10-14,
1983 and Sheraton-Crest Inn, Aus-
tin, Texas, Feb. 7-11; Peripheral
Array Processors, Columbia Inn,
Columbia, Md., Jan. 18-21. Both
are sponsored by Continuing Educa-
tion Institute, 5410 Lecaf Trcader
Way, Columbia, Md. 21044,
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TEK wsrsvsiews

For every engineering
who wants more than haras
investing in an LSI/VLS

£ Akt NN
\% .
N 3 L % ) ~ “n
It's
Purchasing an LSI/VLSI test
system means more than buying on
specs alone. In the split-second
world of device technology, your in-
vestment in a tester today will affect
you and your company for years to
come.
That's why we've put as much
Into system support as we have into
system development.
Like life-cycle costs, service,
documentation, training, and a

long-term commitment to help you
stay ahead of advances in device

-
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test technology.

You can see this all in our new
S§-3295, the next step in an evolution
of LSI/VLSI test systers design

Add Tek's recognized qual.ty

L.

B8O LUTIONS FOR A

B HANGE

nice to know Tek delivers.

and reliability and you have a
proven investment with a return you
can measure.

For more information, contact
an STS Sales Specialist at Tektronix

U.S.A,, Asia, Australia, Central & South
America, Japan
Tektromx Inc
PO Box 4828
Partland, OR 97208
Paone” 8001547-1512
Cregon only 80C 452-18
Telex' 910-467-8708
Cable: TEKTRONIX Tektronix Europe B V
Canada uropean Headquarters
Tektronix Canada In Postbox 827

Box 6500 1180 AV Amstelveen

Europe, Africa
Middle East

ntario L4M 4v3
one 705 737-2700

The Netherlands
Telex 18312

Tektronix

COMMITTED TO EXCELLENCE

See the new S-3295 at the Tektronix booth #95-102 at the International Test Conference/Cherry Hil'.




No. 2 in a series:

Should 1

from my

Yes. In fact, insist upon it. At Texas
Instruments, our goal is first-pass success
on your logic array. And to achieve that
goal, we provide in-depth support and
assistance throughout the entire design
cycle. From initial training and docu-
mentation; through actual design, analy-
sis, and consultation; to the verification
of your design before we begin produc-
tion to your specifications.

What immediate help is there to
get me started?

The Answermen at T strategically
located Regional Technology Centers
(RTCs). Expert and knowledgeable, they
are ready now to answer your preliminary
questions over the telephone, and to
help you determine the feasibility of Tl
logic arrays.
RTC Answermen
Hot Line Numbers

ATLANTA (404) 452.4686

BOSTON (617) 890-4271

CHICAGO (312) 228-6008

DALLAS (214) 680-5096

NORTHERN

CALIFORNIA (408) 980-0305

SOUTHERN

CALIFORNIA (719 660-8164

BEDFORD,

ENGLAND 0234 223000

FREISING,

WEST GERMANY 08161 800

HANNOVER,
WEST GERMANY 0511/648021 |

‘_TOKYO, JAPAN 03-498-2111 _]
The RTC Answermen can also de-

scribe how Tl design automation system,

with its series of checks and balances,

minimizes errors and redesign. And they

will explain the software tools available

to ease and speed the design procedure.

<« At the ready: The RTC Answermen in Tl
Regional Technology Centers are equipped to
provide virtually instantaneous information
about T1 logic arrays and a host of other T1
semiconductor products. The RTCs are
your most accessible entry point to TI%
unmatched combination of product depth,
design knowledge, and development tools
that can result in the most cost-eftective Tl
semiconductor solution for you.

© 1982 T1




Ask the RTC Answermen at Texas Instruments

expect extensive design help
logic array supplier?

What design training is available? |

A tive-day, design-level seminar is con-

Fast, Efficient TI Iogi—c Array Fa;ily

Gate Gate i0 Commercial/
dl}lcltfd rﬁgulflrl\,' at th}‘}?TlCS- Tlhis‘ course Array Gates** Technologyt Delay Power  Signals  Military
will tamiliarize you with the technigues .
and capabilities of TI's design languages TALOO?, 280 LPS S.0ns  1.25 mW 29 C
and automated software system. TALOO4 400 LPS 5.0ns 1.25mw 42 C

During the course, you will learn TI’ TAT004 400 STL 2.5ns 600 LW 76 CM
Hardware Description Language (HDL) TAT008 800 STL 2.5ns 600 uW 104 oM
and Test Description Language (TDL). TAT010 1000 ASTL 1.0 ns 300 pw 88 C
They are used to define complex logic TAT020 2000 ASTL 1.0ns 300 pW 120 Cm
functions in a generalized format for STL700 560 STL 3.0ns 300 uW 61 M
compilation into a data base transterable SBP96700 1120 1L 11/15ns 100 pW 96 M
into TI% design automation system. SBPI6600 2120 L 11/15ns 100 uW 140 M
a\“:li-l}':fwli():::b\i)ilh:)chc(l):(eiri?w (’“}:fr, tooilsl = "TAL Series Arrags are manually routed by you and schematically verified by Tl with your software

e o, TIPS ERRZANSEAPEUY HDL modet prior to prototyping.
ulation, design testability, design verifica- * “Usable gates
tion, and test-pattern grading. L.PS — Low-poweer Schottky t1°L — Integrated Injection Logic

tSTL — Schottky Transistor Logic
CUSTOMER TEXAS INSTRUMENTS tASTL — Advanced Schottky Transistor Logic

FEABIBILITY
ANALYSIS

OEVELOP HDL
DESIGN BLOCKS

OEVELOP TOL
TEST VECTORS

SIMLLATION AND
PATTERN GRADING

POST LAYOUT
SIM LATWO™

CLOGED LuP
DESIGN VE (RACATION

Teamwork is essential to successtul logic
array design. As shown, the TI design
process divides responsibilities for
maximum contribution by hoth parties
and climinates many manual, error-
prone tasks.

When circums:ances warrant, we'll
conduct the seminar at your plant.

If you want to study on your own,
appropriate documentation may be
obtained from TI. This consists of a
detailed Logic Array Designers Manual,
data sheets of logic array characteristics,
information packets on library-accessible,
predesigned software functions, and
related technology application notes.

Where can I get actual
design assistance?

At TIs RTCs, home of the Answermen.
Tl engineers at the RTCs will evaluate
your schematic at no charge. This evalua-
tion includes asscssment of your general
performance requirements. Gate count.
And associated 1/0, as described by vou.

The RTC will recommend the type of
TI logic array best suited for your job (see
table) as well as the appropriate package.

Each RTC has the facilities which vou
can use to describe your logic and pre-
pare the HDL and TDL data base. If you
prefer, the RTC will contract to do this
work for you.

How readily can I access the
design tools?

Evervthing at T1 is done to make the
design process as simple and as fast as

possible. Access to T’ efhcient design-
automated system can be by terminals at
the RTCs; by dial-up communication
links from your plant, tied directly to T’
worldwide computing network. And by
the Transportable Design Utility (TDU).
The TDU allows you to perform your
design work — utilizing the T1 design
software — at your own pace and on your
in-house hardware.

The TDU, written in Pascal, includes
the HDL compiler/syntax checker, TDL
compiler, an interconnect rule checker, a
design testability analyzer, and an event-
driven logic simulator.

When should I start my design?

There’ no hetter time than now. The
RTC Answermen are standing by their
Hot Line telephones (see listing opposite
page) to answer vour technical questions
and assist you in taking advantage of the
time and money savings inherent in TIs
logic array design automation

system. Or visit the RTC :
nearest you, or call your ’

local Tl sales engineer.

TeExAs
INSTRUMENTS
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We produce mil-spec

lives depend




products as though
on them.

Because they may. TRW LSI Products
offers tomorrow's technology insertion
today, in major defense programs like
AMRAAM, AEGIS, ASPJ, JTIDS, and the
F-16 simulator.

We are now providing cost effective state-of-
the-art devices, screened to MIL-STD-883,

for all of the above critical programs, and many
others. They are available in chip carriers, flat
packs and DIPs.

Need high speed digital signal processing ?
Consider our TDC1025. It's a 50 MHz* 8-bit
A/D converter, one of our standard mil-spec
products; standard for us, yet no one else has
been able to duplicate its speed and resolution.

This is our MPY-112K: the fastest (20 MHz, video
rate) 12 x 12-bit multiplier available.

Anywhere. Both of these devices are made
possible by OMICRON-B™ thefirst1micron
process cammercially available.

If low power consumption is your design

goal, we can give you the best of both worlds.
TRW LSI has developed a 2 micron CMOS
process that produces high speed and low power
consumption foo.

And if you are involved in digital signal processing
and/or high speed arithmetic design, our

VLSI products are guaranteed to dramatically
reduce your space requirements.

What it comes down to is this: TRW LS| is the
world leacer in digital signal processing. And
when you use our products for digital filtering,
scan conversion, FFTs, and correlation, you
get technology insertion today

Whether you're looking for technology or value
engineering improvements or entering a new
design phase, request our Hi-Rel brochure today.
Every product in it is produced as though lives
depend on it. Because they may.

S| Products Division

W Electronic Componems Group
pt. M.S.- P0.Box 2472

Jolla, California 92038

4/457-1000

Please send Hi-Rel brochure.
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Mail Code

*60 MSPS,0-70°C

ll

LS| Products Division
TRW Electronic Components
Group
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This board is identical
to DEC's DLVII-J in every
way but one.

Price.

It doesn't take a computer to figure out
why our board is an incredible value,
just simple math.

Grant Technology System’s Model
304/DLV11-Jis available for only
$225.00 per unit at the one hundred
piece level. What's more, our board
offers the user four-level vector
interrupt capability and a wider
addressing range. Delivery on the
GTSC Model 304/DLV11-Jis stock
to 30 days.

Similar savings are also offered on
lower quantity orders. To find out more
about our extensive line of Q-Bus compati-
ble boards, write: Grant Technology
Systems Corporation, 11 Summer
Street, Chelmsford, MA 01824, or call
(617) 256-8881.

Grant Technology Systems C orporation

Circle 32 on reader service card

RELIABLE, AFFORDABLE PROTECTION
AGAINST AC POWER FAILURE

Wilmore Series 1400 Uninterruptible
Power Systems with output

power ratings from

50VA to 1000VA

Designed to protect critical
loads such as mini-
and microcomputers,
process controllers,
point-of-saleterminals,
PBX and security sys-
tems from interrup-
tions in commercial
ac power, the Wilmore
Series 1400 Uninter-
ruptible Power A 2
Systems are available o o
with output power ratings of 50,
250. 500 and 1000 volt-amperes
Standard features on Series 1400 systems incluce the
ability to sense and respond to interruptions in commer-
cial ac power within 15 milliseconds, +=0.15 Hz inverter
frequency stability. overload and short-circuit protection,
and system efficiencies exceeding 80%.
Formoreinformationonthe Series 1400Uninterruptible
Power Systems and other Wilmore power conversionr
products including dc-to-dc converters and dc-to-ac
inverters, write or call:

Jilmoxe’

ELECTRONICS CO., INC.

PO Box 1329
Hillsborough, N.C. 27278
Phone: t919) 732-9351

32 Circle 175 on reader service card

News update

8 The most visible product of the
public-relations campaign begun
three years ago by the Institute of
Electrical and Electronics Engineers
[Electronics, Nov. 8, 1979, p.92]
may prove to be the “dial-an-engi-
neer” program for the nation’s press
that gets under way by the end of
this year. The object is to make it
casier for the press to report on
scientific—and electronics—subjects
by providing cooperative experts to
answer questions.

To this end, the 1EEE has prepared
a directory of some 400 knowledge-
able members of the institute’s tech-
nical societies that lists their areas of
expertise and telephone numbers.
The hope is that more, and clearer,
technical news will filter down to the
public.

Somewhat behind the scenes but
so far of more significance, accord-
ing to IEEE general manager Eric
Herz, is the way the organization
has jockeyed itself into a position of
influence in the nation’s capital.
Helped by Pender McCarter, the
IEEE’s one-man information staff in
Washington, D. C., the IEEE was a
“large contributor, maybe even a
leader™ in getting Congress to revise
the Individual Retirement Account
legislation last year, Herz says. The
new setup lets individuals, including
the working engineer, establish their
own pension plans, protecting those
who could lose pension rights as they
move from company to company.

That’s it. These are the main
developments from the heightened
public-relations effort, which saw
the PR budget jump from $46,000 to
$200,000 between 1978 and 1979.
The budget, which includes func-
tions previously performed by other
IEEE departments, has stayed near
this level. A sizable chunk of it had
gone toward hiring a PR director,
Joseph J. Codispoti, and retaining
heavy-hitting New York PR firm
Ruder, Finn & Rotman Inc. (for-
merly Ruder & Finn). But Codispoti
left in September of last year, and no
successor has yet been named in
order to “make budget,” says Herz.
Nor are there plans to replace or
rehire Ruder, Finn, dropped at year-
end 1980. -Marilyn A. Harris
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SIEMENS

Blue ribbon performance,
competitively priced.

Siemens high technology ICs...for all your industrial and
consumer applications.

Look to Siemens for reliable, high
performance linear and digital inte-
grated circuits for use in a broad
range of industrial and consumer
applications.

Siemens, a world leader in the field
of quality electronic components,
offers a growing line of high tech-
nology, high performance integrated
circuits for your industrial, memory/micro-
processor, and consumer applications.

Siemens is a major supplier of quality
components for the electronics industry.
We have the resources for high volume
production to ensure ready availability |
of our integrated circuits. Whatever your §&
IC needs, our nationwide network of
Siemens sales representatives is
ready to serve you with responsive,
personal service. Our U.S.-based IC
application engineers are available

to provide technical support for
your specific design requirements.

Siemens quality and reliability...
uncompromising performance...
availability...competitive prices...
responsive service. When high
technology ICs are part of your
design, make Siemens a part of
your future.

For further information, call
(201) 321-4575 or return the
coupon to Siemens Corporation,
Components Group,

186 Wood Avenue South,

Iselin, New Jersey 08830.
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Data 1/ O Provides Programming Solutions

T e

TIRED OF YOUR OLD PROGRAMMER?

Send Data 1/0 any make of rogrammer
and we’ll apply $500 to
the purchase of one of these:"

DITAIO

Device programming can be
frustrating if your programmer can
not keep pace with the rapid changes
in device technology. The solution:
trade up to a Data !/O programming
system.

Until November 30, 1982, we'll
give you $500 for your PROM
programmer trade-in —— no matter
who the manufacturer is or what your
programmer looks like! This BUY-
BACK special offer applies to the
purchase of Data I/0 TOTALPaks 2,
3, 4, and b and the 100A, 120A, and
121A engineering and production
programming Systems.

These systems offer total
programming solutions for both
PROM and logic device program-
ming, whether ir the development ar

Data 1/0 Corporation, 10525 Willows Road N.E. C-46, Redmond, Washington 98052, {206) 881-6445.

production environments. You'll get
state-of-the-art programming
capability today and your investment
is protected for the future. Data I/O
programmers give you:
* Programming algorithms
approved in writing by
semiconductor manufacturers.
¢ Capability for programming
128k EPROMSs.
¢ Programmable Logic Development
System for defining, programming,
and testing logic.
* Capability for programming over
500 programmable devices.
® Software-selectable Pragramming
Paks that program over 300 devices
and require only simple software
updates to meet future
programming needs.

Northwest Region: {408) 727 0641. Western Region: (213} 501-3301. Central Region: (513) 236-6695

Eastern Region: (603} 889-8511. Northeast Region: (516) 493-0141. Southern Region: (214) 235 0044.
Copyright© 1982, Data I/ O Corporation. All rights reserved

“Offer val/dinthe U S only

Circle 34, for sales contact

® Fast programming algorithms that
can reduce EPROM programming
time by up to 75%.

® High-volume set programming for
the production environment.

® Capability of accessing proposed
"electronic signatures.”

e Support from a nationwide
network of sales and service
centers.

The $500 trade-in will get you
started and we'll keep you going.
Find out more. Circle the reader
service numbers for either a
demonstration or more information.
For immediate action, call Data |/0
TOLL-FREE at 800-426-1045.

Anotbher solution from Data 1/0,
your productivity partner.

DATA1/0O

Circle 176, for literature
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A rosy forecast of improving
shipments in the semi-
conductor industry for
1982-85 has run afoul
of volatile business con-
ditions worldwide. Ac-
cording to the semicon-
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ductor trade statistics i T e R WL
program (STSP), an ef- TRENDS IN SEMICONDUCTOR AND COMPONENTS STOCKS
fort Sponsored by the . SOURCE: STANDARD & POOR'S CORP.

Semiconductor Industry

Association and the European Electronic Component Association, worldwide semicon-
ductor shipments by U. S. and European manufacturers will grow 6% to $9.8 billion this
year from $9.3 billion last year. In 1983, shipments are expected to grow another 18%
to $11.6 billion, followed by a 21% rise in 1984 to $14.1 billion and a 23% gain in 1985
to $17.3 billion. However, the study was conducted in mid-August, and since previous
estimates by the STSP have not always been borne out, the forecast rates of growth are
not accepted by all industry analysts, nor even by the SIA.

Speaking on behalf of the trade group, National Semiconductor Corp. president
Charles E. Sporck says, “The next few months look less optimistic than what this ‘
forecast says. I expect that the industry wili remain fiat for a minimum of six more |
months.” A growth rate of less than 2% is more likely for this year, he said, with 1983 t
shipments increasing 14%. However, he sees 1984 shipments soaring about 32% and
agrees with the STSP rate of growth for 1985.

A spate of orders in the second quarter of this year gave rise to a sense that the semiconductor
industry was on the road to recovery, according to leading industry analysts. However,
that optimism has since waned as orders have fallen once again to depressed levels. “The
happy thoughts of spring have disappeared,” notes Stanley Balter, an industry analyst
with Herzfeld & Stern. ‘I see no sign, based on talks with users and suppliers, that there
is any improvement. There seems to be a very low level of confidence that a sustainable
upturn is within sight.” !

“We’re looking for order recovery around year-end,” reports Michael Krasko of
Merrill Lynch, Pierce, Fenner & Smith Inc. Buying will be by distributors, he says, with
original-equipment manufacturers starting to come in by mid-1983. However, a major
problem facing the industry is pricing, according to Balter and to James Barlage of
Smith Barney, Harris Upham & Co. “Pressure will continue on pricing,” Barlage notes,
because “excess capacity is not being absorbed by unit shipments.” Balter points out
that industry also has a substantial “‘nascent capacity, which could be brought up
relatively quickly” and which would *“‘keep prices unsatisfactory.”

Semiconductor shipments could total between 4% and 6% this year, the analysts
believe, and growth in 1983 could range between 10% to 20%. Though forecasting
farther into the future would be “futile,” as one observer put it, the analysts see major
growth potential for the industry. “The semiconductor industry is poised for unprece-
dented growth in the next decade,” Krasko says. Or, as Sporck puts it, “If we can hang
on until the shipment curve takes off, then we will return to financial attractiveness.”
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“With

Fujitsu Microelectronics’
Fast Static RAMs

I can quadruple memory
without increasing power”

. Creating New Horrizons...
in RAMs.

Thats design freedom!

Now, go from 4K density to 16K
density —without compromis-

ing speed or power — in either

16K X 1 or 4K X 4 organizations.
Chip select power-down and 20-pin
LCC configurations are also avail-
able. Find out more: contact your
Fujitsu Microelectronics sales office
listed below.

MAXIMUM POWER DISSIPATION (mW)
MAXIMUM ACCESS (ns)

POWER SUPPLY (v)
ORGANIZATION

DEVICE
NUMBER Active | Standby

MB8167A-45| 16K x 1 [+5 | 45 | 660 137

MBB8167A-55| 16K x 1 | +5 | 55 | 660 137

MB8168-55 4K x 4 |+5 | 55 | 825 220

MB8168-70 | 4K x 4 |+5 | 70 | 825 220

FUJITSU
MICROELECTRONICS

FUJITSU MICROELECTRONICS SALES OFFICES:
Boston 617/449-1603; Chicago 312/934-6400;
Dallas 214/669-1616; New York 516/273-6660;
Northern California 408/866-5600;

Southern California 714/547-9525.

Circle 37 on reader service card
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Only one system can test the most advanced
LSI and VLSI boards properly. The L200 Board
Test System for in-circuit and functional testing.

The L200 achieves an Effective Test Rate of
100,000 tests per second.
(ETR is the time required to
load pin memory, burst test
patterns to the board, and
make go/no-go decisions.)

This 1s 100 to 200
times faster than any con-
ventional system. Because
more patterns can be run
within a controlled period of
time, thorough testing is now
possible for even the most
complex designs. With con-
sistently high throughput.

Our distributed
processing architecture
helps the L200 to reach
these speeds. Load time is
reduced by the use of a
DMA processor to transfer
digital instructions from
main memory to pin mem-
ory. Patterns burst at rates
up to 5 MHz for in-circuit
tests and up to 10 MHz for
functional tests. Testing is done in hardware at the
system’s clock rate.

The L200’s extraordinary ETR means
greater quality and lower testing costs. It is the
system you must have to bring new, more compli-
cated, products to market successfully.

For more information write Teradyne, the
leader in board test technology. Teradyne, Inc.,
183 Essex Street, Boston, Massachusetts 02111.

f ERADYNE

We measure quality
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The fradition of reliability
confinues...

Over the years the OmniScribe name has become troublesome slidewires and their inherent problem of
synonymous with quality strip chart recorders. Today, noise and wear, repeatability of +0.1%, a standard
the new Houston Instrument OmniScribe D-5000 re- frace interrupt event marker and much much more.
corder continues that tradition. It offers the superior
performance and reliability you've grown to expect Get the complete story on this innovative new strip
from OmniScribe recorders. Plus an array of features chart recorder. Contact Instruments & Systems Division
you'd never expect to find in a recorder priced at of Bausch & Lomb, P.O. Box 15720, Austin, Texas 78761,
only $585".. such as response of 1/3 second full scale, (512) 835-O900. For rush literature requests, outside
direct drive for quiet operation with no gears to wear, Texas, call toll free 1-800-531-52065. For technical
a patented capacitance transducer which eliminates information ask for operator #2.

INSTRUMENTS & SYSTEMS DIVISION
Together.well create fomormow.

BAUSCH & LOMB (W)
" Register Trademark of Houston Instrument

sugge:ted Retoll Price Only ) ]
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Sperry enters
office market . . .

. with Northern net
to be used by
Sperry and DEC

Frequency allocations,
satellite slots cause
international clash

Antijam system
gets 6-dB boost
from a signal

Laser trimmer makes
200,000 cuts an hour

Electronics/November 3, 1982

The Sperry-Univac division of Sperry Corp. has entered the office-
automation market with an integrated system called Sperrylink that
initially will be sold to users of medium- to large-scale Sperry mainframe
computers. It includes a new Z80-based work station that can do CP/M-
based personal computing and stand-alone word processing, communica-
tions processing with mail and file services to connect small groups of what
Sperry calls desk stations, and other services.

At the same time, Northern Telecom Inc.’s Business Communication
Systems operation in Richardson, Texas, has announced two agreements,
one with Sperry and one with Digital Equipment Corp., designed to make
Northern’s SL-1 computerized private branch exchange compatible with
Sperrylink and with DEC computers, in effect making SL-1 the local
network for such equipment. Sperry has established a test site for the voice
and data network at its Salt Lake City communications and terminal
headquarters. DEC’s first step will be to test the compatibility of its office
products with Northern's equipment. The separate accords signal North-
ern’s intention to aggressively seck more backers of its office-communica-
tions system; to that end it will make available interface specifications in
an attempt to encourage design of compatible systems.

As expected, a confrontation has emerged at the International Telecom-
munications Union plenipotentiary conference in Nairobi between the
developed and the developing member states. By obtaining five seats more
on the administrative council, Third World countries are attempting to
dominate the meeting in a bid to secure a future place for themselves in the
allocation of slots in the radio-frequency spectrum and in geostationary
satellite orbits for telecommunications. Western nations, on the other
hand, are secking to safeguard their positions, with the U. S. jockeying for
support for such things as military radar space in the radio-wave
spectrum against countries seeking bands for TV -and radio broadcasting.
The U.S. is expected to take a tough stance at the meeting, with some
delegation oflicials talking about reaching agrecments outside 1TU.

The Naval Air Systems Command in Washington, D. C., has received a
final contract report on a novel antijamming technique that improves
communications performance as much as fourfold. Andrew J. Viterbi,
president of M-A/COM Linkabit of San Diego, Calif., says the new
technique, developed for coded frequency-hopping systems, allows digital
communications systems to overcome four times as much jamming power
without increasing their own transmitting strength. The Linkabit tech-
nique utilizes a signal-power—threshold formula to achieve greater reliabili-
ty in identifying digital signals that have been subjected to interference.

Automated laser trim systems for thick-film hybrid circuits will move to
new productivity levels with the CLS-37 from Chicago Laser Systems Inc.
Set for prototype demonstration at the International Society for Hybrid
Microelectronics’ meeting Nov. 15-17 in Reno, Nev., the system’s ability
to perform more than 200,000 passive trims per hour is nearly double the
capability of current systems, the company says. One secret of its speed is
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a closed-loop beam-positioning system that offers better mirror control
than the open-loop system in the Chicago firm’s five-year-old CLS-33.
Mirror-settling time, for example, drops from 25 ms to below 5 ms. A new
Z80B-based controller, plus software enhancements, capitalizes on the
faster beam-positioning system. Final pricing is expected to come in
somewhat higher than for the earlier model, which typically sells for
around $150,000. Delivery should start in the first quarter of next year.

Rockwell unveils First production parts in Rockwell International Corp.’s new R65C00

first five parts complementary-MOS family will bow this month, with its Electronic
Devices division offering five chips. Three microprocessors are led by the

in C-MOS effort R65C02—a pin-compatible C-MOS version of Rockwell’s 8-bit 6502. Two
peripheral support chips make up the rest of this initial development with
more to follow next year, according to the Newport Beach, Calif., division.
Rockwell says it is on schedule in a strong move into C-MOS devices,
announced earlier this year [ Electronics, June 30, p. 54].

NCR microcomputer Departing from a computer-system philosophy that stressed proprietary
peripherals and software, NCR Corp. was set this week to unveil the first in
a series of products that will rely more heavily on industry standards for
compatibility with a broader range of equipment. The initial version of the
Dayton, Ohio, company’s 68000-based microcomputer features a Unix 3
operating system and IEEE-796 (Multibus) compatibility. Called the
Tower 1632, the multiuser, multitasking central processing unit is aimed
at original-equipment manufacturers, but may be sold with peripherals as
a replacement for the company’s current low-end minicomputer products.
Billed as a microcomputer with the performance of a mini, the Tower
1632 in its maximum configuration can house up to 2 megabytes of main
memory and handle up to 1 gigabyte of mass storage.

is Multibus-compatible

Lasar test software Teradyne Inc. is adding a checkout for signal-propagation times to its
Lasar software, which permits the engineer to simulate a design before
building hardware. Up to now the system from the Boston, Mass., firm has
been limited to checking out logic states. Lasar Version 6 is scheduled to
be demonstrated later this month at the 1982 International Test Confer-
ence in Philadelphia. It is outfitted with a special language for detailed
timing characterization of board operations at both the gate and the chip
levels. Another package simulates application and propagation of dynamic
test patterns for a board model and performs real-time analysis of timing
patterns that could flag design or testability violations in a model. The
primary license fee for Version 6 is $225,000; a secondary license goes for
$75,000, with deliveries to start in June 1983.

adds timing check

Addenda The first international meeting on the use of lasers in microelectronic
processing and device diagnostics will be part of this week’s Materials
Research Society meeting in Boston. . . . Frank T. Cary, chairman of
IBM Corp., referring to alleged thefts of proprietary information by
Hitachi Ltd., warns against rationalizing acceptance of such behavior
because “everyone does it.”’ He spoke at a dinner at which he received the
American Electronics Association’s 1982 Medal of Achievement.
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Flash A/D Converter

Generate 12 Bits of Data

in Less Than 1us
With Our CMOS 7 Bit I0MHz A/D

Not only can the TM 1070 be used as the heart of
a high speed 12 bit A/D converter, it can te operated
at 10 times that rate with an accuracy of one part
in 128.

Programmable Power

The monolithic 7 bit parallet (ftash) CMOS A/D
converter operates at a sampling rate of 10 MHz
while drawing only 150 mW of power. If the
sampling rate drops to 1 MHz, the power drain of
the Telmos TM 1070 may be reduced to 20 mW.

The actual operating current may be set from
15 mA down to less than 0.5 mA by adjusting one
external bias resistor (excluding power in 4K ladder
resistor).

Overrange & Underrange Indication
Overrange and underrange status lines indicate
whether the input signal is above or below the input
range of the converter. Nominal input voltage range

is -3.2V to +3.2V.

Simple Interface

The TM 1070 may be simply interfaced to TTL,
ECL, CMOS logic with output data lines driven by
N-channel open drain MOS FETS and with the
digital ground independent of the analog ground.

TM 1070 FEATURES

¢ 10 MHz sampling rate e Underrange indication

* Monolithic CMOS for
low power

e 7 bits
e Programmable power

¢ Open drain drivers
¢ Floating digital ground

CMOS, ECL with logic
® Single pulse conversion e High input impedance

e Overrange indication ¢ 4K ladder resistance

e Simple interface with TTL

High Input Impedance

The TM 1070 is the only flash A/D converter with
negligible analog input loading. It has an input
capacitance of about 40 pF and essentially no bias
current (less than 1uA).

Easiest To Use

Conversion is accomplished with only one pulse.
Data appears at the outputs following the con-
version signal. No extra clock pulses are required
to shift the data out.

CMOS Because

A silicon gate CMOS process to provide low
power, high noise immunity, low self heating and
all the othar characteristics of CMOS.

Call Al Kadis, Director of Marketing at (408) 732-4882.

Telmos Inc.

(\p] Tl vscrss 740 Kiter Road

Sunnyvale, CA 94086

To: Telmos Inc., 740 Kifer Rd., Sunnyvale, CA 94086

O Send TM 1070 Flash Converter Data
and Application Notes.

Application:

Company

Address




Electronics review

pends on a set of algorithms similar
to ones used in chess programs, like
so-called alpha-beta pruning and
minimum-maximum scarches. Min-
max techniques “look ahead” to
determine the shortest and best test-
ing path through the nctwork maze;
pruning is cmployed to weed out
paths that nced not be explored.
“Min-max and other techniques arc
well understood in programs for
game playing, but I'm afraid they
arc not so well understood in ATG
because they have not been used
here,” says Kirkland, who used to
write chess programs.

Fast grade. Coptr has becn opti-
mized for speed. Typically, the gra-
ding program can cover a complex
board—like a central processing unit
for a 16-bit minicomputer —in less
than two minutes. Coptr can also
cxamine circuits at scveral levels,
including the basic gate level and
higher levels of description, as an
engincer might view layouts.

The ATG leg of the package, how-
cver, spends a little more time in the
network, making decisions on testing
paths based on clues left behind by
Coptr. With its ninc-valued algo-
rithms, the program can more accu-
rately examine and produce test pat-
terns on highly scquential elements,
such as counters and shift registers.
(Tegas’ current ATG capability uses
five-valued algorithms.)

?roduction

Lamps are hot for
silicon-on-insulator

With their superior packing densitics
and potential for high spced, inte-
grated circuits made of silicon
deposited on an insulating substrate
may prove ideal for very large-scale
integration. However, a major obsta-
cle to the technology has been how
to melt the deposited polysilicon so it
recrystallizes into the single-crystal
layer in which devices can be fabri-
cated. Lasers, clectron beams, and
graphite strip heaters [Electronics,
Junc 2, p. 45] have all been applied
to this purposc.
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Hot light. Tungsten lamps below the silicon-on-insulator wafer and a moving lamp focused
from above melt a zone that moves across the polysilicon, creating a single-crystal layer.

Now, however, bright incoherent
light from tungsten or halogen lamps
is emerging with promisc as a fast,
low-cost mecans for achieving the
crystallization. At a recent workshop
on silicon-on-sapphirc and silicon-
on-insulator technology [Electronics,
Oct. 6, p.41], Bell Laboratories,
Murray Hill, N.J., and Centre
National d’Etudes des Téléommuni-
cations (CNET) in Meylan, France,
reported similar experimental tech-
niques for recrystallization with in-
coherent-light sources.

Tungsten. The Bell process uses
the hecat from tungsten lamps to
recrystallize the silicon. Wafers are
processed with a 0.5-micrometer lay-
cr of silicon dioxide thermally grown
atop a silicon substrate. A 0.5-um
film of polysilicon is deposited on the
silicon dioxide to create a seed arca
where the polysilicon contacts the
bulk single-crystal silicon, as shown
in the diagram. The polysilicon is
encapsulated by a 2-um-thick layer
of silicon dioxide and a 300-ang-
strom layer of silicon nitride.

The wafer is placed in a rectangu-
lar quartz tube flushed with argon to
cnsurc an uncontaminated environ-
ment, explains Avid Kamgar, a
member of the technical staff at Bell
Labs. Light from six tungsten lamps
heats the wafer from below to a tem-
perature of approximately 1,200°C.

Additional hecating to bring the
wafer to the 1,750°C melting point
of silicon comes from a motor-driven
tungsten lamp 2 inches above the
wafer, whose light is precisely
focused in a line by two elliptical
polished-aluminum reflectors. The
moving-linc heater begins melting at
the seed arca and moves across the
wafer surface at approximately 0.5
millimeter per sccond. The entire
wafer surface is melted and re-
formed as singlc-crystal silicon.

The CNET technique differs chief-
ly in its usc of halogen lamps instead
of the tungsten-filament type em-
ployed by Bell. Also, CNET has
recrystallized somecwhat smaller
arcas.

Kamgar reports the creation of a
single-crystal layer on 3-in.-diameter
wafers and is currently working on
extending the process to 4-in. oncs.
Neither CNET nor Bell reports the
fabrication of devices at this point.
“We are in the process now of fabri-
cating various test circuits in thesc
films, but it is too carly to report
results,”” says Kamgar.

Fewer problems. She claims that
the incoherent-light technique is
cleaner than the one using graphite
strip hcaters, which may contami-
natc the silicon with silicon carbide.
Laser and clectron-bcam methods,
she notes, are more costly and take
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longer than hecating with the lamp
light. Kamgar fecels that her tech-
nique will cventually prove superior
in handling larger wafer sizes.

Looks good. Another researcher in
the ficld, Lubck Jastrzebski, a mem-
ber of the technical stafl at RCA
Laboratories in Princeton, N.J.,
points out that the tungsten lamp
promises higher throughput than
lascr-based systems because the la-
ser’'s beam is so narrowly focused.
For the laser to heat wider arcas,
power must be increased, but this
produces another problem: at suffi-
ciently high powers, the beam is hot-
ter at its center than on its fringes.
This creates uncven heating patterns
and surface temperatures.

At the Massachusetts Institute of
Technology’s Lincoln Laboratory in
Lexington, Mass., John C.C. Fan,
assistant group leader of the clectron
materials group, describes the inco-
herent-light approach as *“very inter-
esting,” but he is not rcady to con-
cede its superiority. He notes, for
instance, that his lab has been suc-
cessful in controlling contamination
from graphite heaters and has actu-
ally fabricated devices and circuits.

“It’s another way to skin the cat,
he says of the incoherent-light tech-
nique, “but it will take another year
or two before people can make a
determination as to which is really
the best.” And Fan adds that “we
may well find that there arc users for
all these techniques depending on
the particular device structures that
arc involved.” -Norman Alster

L}

Research and development

Squids search out
brain dysfunctions

Up until now, superconducting
quantum interference devices
(squids), whose Joscphson junctions
can dectect and measure very weak
magnetic ficlds with great accuracy,
have not found much use outside
rescarch laboratories. But new dc
versions of squids that improve
responsc by an order of magnitude
may yct propel these little-known
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Magnetoencephalograms: a new brain check

Medical researchers continually look for new ways to diagnose disorders
deep inside the human body ‘“‘noninvasively,"" that is, without resorting to
surgical procedures that insert sensors. One of the latest of such techniques
is the magnetoencephalogram, which can pinpoint disorders within the brain,
something the widely used electroencephalograms cannot do.

At the University of California at Los Angeles, for example, doctors are
using squid-generated magnetoencephalograms (MEGs) to locate the
sources of epileptic discharges deep within the brain. Such MEGs yield
precise information on the location and depth of the paroxysmal activity that
often precedes and predicts epileptic attacks. The noninvasive MEG offers
the hope of supplanting the arduous and risky procedure of implanting
electrodes inside the cerebral cortex of an anesthetized patient to obtain
electroencephalograms, which chart the brain's electrical signals.

Dr. Jerome Engel Jr., professor of neurology at UCLA, estimates that as
many as 100,000 epileptic candidates for surgery could eventually benefit
from these noninvasive MEGs. 'We are looking at patients with focal (partial)
epilepsy who may require surgery. Between seizures, an area within the
cortex of a focal epileptic may produce localized paroxysmal transients,
called interictal spikes," explains Dr. Engel. ‘'In most cases, the interictal
spikes indicate the source of the general seizure."

The hypersensitive squid can distinguish between the brain's normal
magnetic fields of 10 tesla and the magnetic fields produced by the
interictal spikes, which are of the order of 10" tesla. Having mapped the
patient's cortical magnetic fields through a series of 20 to 40 MEG readings,
surgeons can then target the appropriate area without exploratory electrode
implantation inside the skull. Already, MEG readings of six focal epileptics
have accurgtely established the location, depth, polarity, and orientation of
currents within the discharging areas.

Eventually, MEGs may also prove useful in assessing epileptic drug treat-
ment programs, notes Dr. Engel, since recent research indicates that
successful therapy provokes changes in the shape and field of the spikes
generated. Other members of the UCLA team are Dr. William Sutherling,

Jackson Beatty, and Daniel S. Barth.

-N. A.

components out into the real world.
SHE Corp., a San Dicgo firm that
has fabricated squids since its start
in 1970, is now readying commercial
versions of the dc type. They can
mcasure magnctic ficlds down to lev-
cls so low—two hundreths of a bil-
lionth of the carth’s ficld —that med-
ical rescarchers think they can usc
them as sensors in magnetometers to
pinpoint problems within the human
brain (scc ‘““Magnetoencephalo-
grams: a ncw brain check’). Says
Eugene Hirschkofl, the firm’s senior
vice president, “The odds are great
you'll see [dc-squid magnetometer]
systems in all major hospitals by the
end of the decade.” Commercial
models, the first of their kind,
Hirschkofl says, will be out next
April; the basic dc-squid detector
will scll for $14,000 or so. Complete
magnetometer systems built around
squids are also in development.

The dc squid measures ficlds down
to 10'* tesla, some 10 times better
than its predecessors, radio-frequen-
cy squids. Thesc earlier versions
were based on a single superconduct-
ing Joscphson junction, which is
formed by scparating two layers of
superconducting material by a very
thin layer of insulation. The junction
acts as the controlling link in a nio-
bium-ring sccondary loop of a tank
circuit cxcited by a 20-megahertz
oscillator. As the cxternal magnetic
ficld changes, the superconductivity
of the controlling link is altered. This
allows the secondary loop to absorb
cnergy from the tank circuit, lower-
ing its Q. Very low-level fields can
be measured by monitoring the Q
and feeding calibrated current into
the squid to null the external field.

The noisc levels, and hence the
sensitivity, of rf squids drop as their
operating frequency rises, explains
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Duane Crum, vice president for mar-
keting. To get the 10X improvement
of the dc squid, SHE boosted the
frequency. However, rather than
using a higher-frequency oscillator,
it relied on the fact that a Josephson
junction develops superconducting
alternating currents at gigahertz fre-
quencics when a small dc voltage is
applied across it. To take advantage
of the effect in the dc squid, SHE
beats the frequencies of two junc-
tions that are in a ring about 1 milli-
meter in diameter on a substrate
about 0.5 by 0.5 mm. The squid is at
4 to 6 Keclvin, a temperature
obtained by a liquid-hclium bath or
a closed-cycle refrigerator.

Along with the much higher sensi-
tivity, another improvement in the
squids is their increased reliability.
Early versions of the Josephson junc-
tion used in the rf squid were made
by machining tiny rings of niobium.
The firm has since graduated to
standard semiconductor processes,
using thin-film techniques to lay
down the niobium rings and the pro-
prictary insulator that make up the
junction. “We haven't had a single
failure with rf squids since we start-
ed using thin-film processing two
years, ago,” says William Black,
SHE’s president. -Arthur Erikson

Education

Plato takes aim
at small computers

In development for some 20 years
with not a penny of profit to show,
the Plato computer-based instruction
system from Control Data Corp. is
being hitched onto a new star. It is
hooking up with the fastest growing
segment of the computer industry —
low-cost microcomputers.

Last month, the Minneapolis-
based company announced plans to
supply packages of elementary- and
sccondary-level Plato courses to run
on the Apple Il Plus, the 99/4A
from Texas Instruments Inc., and
the Atari 800. Supplied on 5Y4-inch
floppy disks, the packages will sell’
for $45 for the first course and $35
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Small fry. Control Data Corp. is converting its Plato educational-course software for use on
microcomputers like the Apple Il Plus machine shown in the photograph.

for cach additional one.

“We realize our microcomputer
[the Control Data 110 introduced
last year for $4,995 and up] won't
compete in every segment of the
market,” explains Thomas W. Mill-
cr, CDC vice president for business
development. But by adapting exist-
ing Plato-based courses to run as
stand-alone packages on lower-cost
machines, CDC hopes to cash in.

Indeed, the potential is there,
notes ‘Egil Juliussen, chairman of
Future Computing Inc., a
Richardson, Texas, consulting firm.
He projects that sales of educational
software for use on personal comput-
crs at home and in schools will surge
from about $50 million this year to
nearly $800 million in 1987. Like-
wise, on the hardware side, personal-
computer sales into educational mar-
kets are expected to jump to about
$1 billion by 1985, up from only
$180 million in 1982, says Kenneth
T. Lim, a research analyst at Data-
quest Inc., Cupertino, Calif.

Catching up. Until last year, the
delivery of Plato instructional mate-
rial was limited to centralized sys-
tems cmploying CDC mainframe
computers and dedicated time-
shared Plato terminals, an approach
that has failed to earn passing marks
from most educators because of its
relatively high cost. As a result, the
firm derives only about 12% of its
Plato revenues from the academic
market, the remainder coming from
vocational and industrial training.
Total sales in 1981 were about $90

million, and profitability is not
expected before 1984.

Time is of the essence in the Plato
push, ¢pC’s Miller notes, since a
number of new competitors, includ-
ing traditional textbook publishers,
arc moving into the microcomputer-
based course-publishing business. In
addition, the company wants to
move quickly to head off a perceived
backlash among academic users with
recently purchased microcomputer
hardware who have found the cxist-
ing course offerings for the units to
be inadequate.

Miller will not predict how quickly
the company will adapt its Plato
library of 8,000 hours of programs
for stand-alone microcomputer use.
But during the first half of next year,
he promises, ¢DC will “add substan-
tially” to the nine academic pack-
ages, which include physics, foreign-
language vocabularies, clementary
numbers, and computer literacy,
being released for the Apple, Atari,
and TI units.

New approach. CDC’s drive to
apply its Plato software to micro-
computers is only one of several
steps taken by the firm recently in an
effort to broaden the Plato delivery
base. Last May, for example, the
company announced a separate
agreement with Ti by which the Dal-
las-based company will manufacture
and distribute a broad range of
99/4A-compatible Plato software
beginning carly next year. In addi-
tion, CDC made Plato available for
the first time as an application on a
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gencral-purpose computer with the
introduction of its Cyber 170 secries
800 mainframe carlier this year
[Electronics, May 5, p. 40].

Overall, cDC has sunk some $900
million into its educational projects
over the last 20 years. Plato repre-
sents ‘““a sizable portion,” the firm

says. -Wesley R. Iversen
Gallium arsenide
GaAs symposium

struts useful stuff

Stressing the commercialization of
the high-speed technology, the 1982
Gallium Arsenide Integrated Circuit
Symposium gets under way next
week, Nov. 9-11, in New Orleans.
Two sessions on ICs and a third on
fabrication technology highlight the
technical program that has been put
together by the Institute of Electri-
cal and Electronics Engincers. Those
will be joined by presentations on

optoclectronics, materials, analog
circuits, and power ICs.

Sessions | and 5 on digital icCs,
chaired by R. E. Lundgren of
Hughes Research Laboratories,
Malibu, and D. K. Kinell, Lockheed
Missiles and Space Co., Sunnyvale,
both in California, show that re-
scarchers are necaring mastery of
medium-scale integration of GaAs.

Among the first real applications
of the material could be cache mem-
ories for fast computers. Along those
lines, a |-k static random-access
memory using both depletion- and
enhancement-mode devices will be
discussed by the Musashino Electri-
cal Communication Laboratory of
the Nippon Telegraph & Telephone
Public Corp. Another company add-
ing enhancement-mode transistors to
its capabilities, Texas Instruments
Inc., will report on the status of
memory technology at its Central
Rescarch Laboratory in Dallas.

Several firms have realized that,
as with silicon, gate-array decsigns
will be well suited to the low-volume

CP/M-based disks supply application notes

With the ever-increasing complexity of integrated-circuit products, explaining
how they work and, more importantly, how to use them is also becoming an
arduous task. National Semiconductor Corp. is taking a unique route in
getting applications information to designers: it is putting it —accompanied
by step-by-step, fill-in-the-blanks forms—on 8-inch single-density disks
compatible with CP/M, the operating system of many popular 8-bit personal
computers and development systems.

According to Bob Nelson, memory applications engineer for the Santa
Clara, Calif., firm, "Today's devices have gotten so complex that the number
of different ways a part can be used is becoming too great to document on
paper in the traditional way." Called ACT (for applications for computer
terminals), the new applications-note disks will sell for $95 each. All the
designer needs is a computer that runs CP/M.

The first in the ACT series—called, naturally enough, ACT-1—deals with
designing memory systems around National's DP8400 error-correction chip.
This chip is used in large memory systemns to ensure the integrity of the data.
It catches and flags errors in memory or it can catch, flag, and correct errors
in memory on the fly. In addition, the chip can be configured in hundreds of
ways, depending on the memory size, address codes, and word length.

ACT-1 defines every usable single-bit error code and selects and stores on
disk the most efficient code for any number of error locations. It also lets the
designer print out any defined code and the proper IC pin interconnections
for implementing it.

“If this definition process could be performed manually at all, it would take
many man-years,"" says Nelson, the architect of the DP8400 and creator of
ACT-1. “This program is the first of its kind—engineering software designed
by engineers for engineers.” Subsequent ACT packages will aid designers
working with National's speech-synthesis parts, programmable logic arrays,
gate arrays, active filters, and power supplies. -Stephen W. Fields
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orders likely for actual GaAs prod-
ucts, at lecast carly on. Ti, for one,
has chosen to make bipolar arrays
based on heterojunction transistors
in integrated-injection-logic gates.
Lockhced will describe a 320-gate
array made with Schottky-diode,
ficld-cfTect-transistor logic.

Two from Tek. Instrumentation
applications are also high on the list
of prioritics for GaAs developers.
High-speed sampling and switching
will be reported in two papers from
Tektronix Inc., Beaverton, Ore. One
details a three-gate metal-semicon-
ductor FET switch that is employed
in a sample-and-hold circuit; the
other paper discusses an 8-bit multi-
plexer and demultiplexer.

Engineers testing the fastest sili-
con ICs will also be turning to GaAs.
Hewlett-Packard Laboratories, Palo
Alto, Calif., will give details on a
bit-strcam generator and a recur-
rence-relationship test chip that op-
cratc at 2 gigabits a second.

Session 7, IC fabrication technolo-
gy. chaired by R. A. Murphy of the
Massachusetts Institute of Technolo-
gy, Cambridge, has Rockwell Inter-
national Corp., Thousand Oaks,
Calif., reporting on the manufactur-
ing problems and yields of GaAs
chips. Also in that session, Bell Lab-
oratories, Murray Hill, N. 1., will
tell of a self-aligned 1-micrometer-
gate FET that switches in under 30
picoseconds. -Roderic Beresford

Solid state

Gate arrays attract
well-heeled entry

After two years of well-funded prep-
aration, Fairchild Camera & Instru-
ment Corp.’s gatc-array operation is
rcady to meet the public as a full-
fledged division of the company.
Fairchild’s parent Schlumberger
Ltd. footed the bill —estimated by
obscrvers to exceed $20 million— for
the development of computer-aided
design tools, a design service center,
and products that include 1.25-
micrometer-geometry emitter-cou-
pled logic arrays. Now the new divi-
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sion must make money in a market
for high-spced gate arrays that is
dominated by Motorola Inc.’s Mac-
rocell line.

Based in Milpitas, Calif., the Gate
Array division is hecaded by gener-
al manager Ed Caldwell, who
reports to Jean Boucau, the execu-
tive vice president and gencral man-
ager of Fairchild’s 1S Products
Group.

In place. “We now have about 60
people in Milpitas,” says marketing
manager Martin Harding, *“and cx-
pect to grow to over 100 in the next
two to three years.” A sccond design
center in Reading, England, dupli-
cating the Milpitas facilitics, will be
opened in January 1983. Harding
cxpects Fairchild will probably add
onc more center, on the East Coast
of the U. S.

The Milpitas opecration keeps
three Digital Equipment Corp. VAX
11/780 computers and a Floating
Point Systems array processor busy
running design software, which is a
mix of commercially available and
proprictary programs. A program
for test-vector generation is in devel-
opment at Fairchild to provide input
tapes for Sentry-format automatic
testers. Customers sign up for train-
ing with the CAD system for about
$2.,000 and then contract for specific
production runs.

“In time we'll favor a work-station
approach,” says Harding. Like other
gate-array vendors, Fairchild is cval-
uating current engincering work sta-
tions, in the hope of selecting onc or
more as standard tools for remote
design work. -Roderic Beresford

~ Military

ElA cranks down
earlier forecasts

If the Electronic Industries Associa-
tion is on the mark with the latest
version of its respected 10-year fore-
cast on U.S. defense spending,
growth will not be nearly as steep as
predicted by the Reagan Adminis-
tration. The new forecast (adjusted
for yearly inflation of about 6%)
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News briefs

Navy resumes funding of ELF

ELF is back, and GTE/Sylvania Systems Group again has got the Naval
Electronic Systems Command contract. The $5.25 million award to the
Waltham, Mass., organization calls for a full-scale development model of the
extremely low-frequency system for communicating with submerged subma-
rines. Now pegged to cost $231 million, ELF will include new receivers for the
U. S. missile-carrying submarine fleet. Using a 28-mile underground antenna
grid already in place, the Clam L.ake, Wis., site will be upgraded to operation-
al status by 1985 to serve the Atlantic submarine fleet. The Pacific will be
covered by a 56-mile antenna to be installed above ground at Sawyer Air
Force Base in Michigan. First known as Sanguine, then in 1977 as Seafarer,
the controversial ELF program stalled when local residents protested, calling
it a radiation hazard. The Navy expects to avoid protests by putting new
construction on public lands and in state forests.

Programmable calculator a questionat Tl . . .

Five months after unveiling its new high-end programmable calculator, Texas
Instruments Inc. is still trying to decide whether to market the TI-88 [ Electron-
ics, June 2, p. 42], originally scheduled for availability in the third quarter.
Consumer electronics officials in Lubbock, Texas, continue to wrestle with
the fact that sales of keystroke-programmable calculators have been severe-
ly depressed by pocket computers, which feature alphanumeric keyboards
and Basic programming.

. . . as business overall advances

Meanwhile, corporate leaders in Dallas say third-quarter consumer and
semiconductor sales continued to show improvements over last year, as TI's
net income rose 36% to $36.9 million. Its government electronics business
was strong, but distributed-computer, metallurgical-material, electrical-con-
trol, and geophysical-seismic activities all slumped in the period. “Third-
quarter orders for semiconductors remain above year-ago levels, but were
down from the second quarter when distributor orders were at peak," the
company reports. Sales of MOS 64-K dynamic random-access memories
grew, but bipolar products suffered a drop in demand and price, it says.

16-bit digital audio recorder sells for $5,000

A professional-quality digital audio recorder that sells for $5,000, a fifth the
price of today's models, Is in the works at dbx Inc., Newton, Mass. The
model 700 Digital Audio Processor achieves a dynamic range of more than
110 decibels by employing an improved delta-modulation analog-to-digital
processing technology that is inherently cheaper to implement than the linear
pulse-code modulation used in present 16-bit recorders, according to dbx. In
tests at recording studios, the model 700 has proven itself the equal of
$25,000 instruments, with good frequency response and low distortion, the
company says. Its 110-dB dynamic range, in fact, exceeds the 90 dB of
linear PCM recorders. The recorder was announced at the Audio Engineering
Society convention in late October at Anaheim, Calif.; volume deliveries are
to start next May.

Solid-state power amps a first for RCA Satcom

The first commercial communications satellite to use all-solid-state power
amplifiers was set for launch from Cape Canaveral, Fla., at the end of
October. When orbited and operating, the Advanced RCA Satcom will be
sold to Alaska's long-lines carrier, Alascom Inc.. to provide intra- and
interstate services. Operating in C band, the satellite contains 28 gallium
arsenide amplifiers putting out 8.5 watts each in a redundant configuration
for 24 operating channels, according to Jack A. Frohbieter, director of
satellite programs for RCA Astro-Electronics, Princeton, N. J. Each of four
electronic power conditioners containing two dc-to-dc power converters
supplies power on 8.5-, 3.5-, and —3.0-V buses.
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Forafree

16K static RAM,
think ahead.

The world’s#1 producer of 4K static RAMs, uPD2114 and uPD444, wants to send
you a 16K (2K x 8) static RAM free: so you can see for yourself how our uPD4016-
NMOS RAM and uPD446-CMOS RAM will save you money across the board. By pro-
viding the lowest power consuniption available at very competitive prices.

And the NEC quality is legendary. All components are 100% electrically burned-in at
much higher temperatures than would be encountered in a real user situation. This extra
step ensures that your NEC memory works when you need it to work.

Both the uPD4016 and the uPD446 are plug-compatible with 2716 UVEPROMs, and
both are JEDEC standard 2K x 8 pinouts. The uPD446 comes in a dip package with a flat
package soon to come, while the uPD4016 is available in a dip package, with a 300 mil
skinny dip package available shortly. And both the
uPD446 and uPDA4016 are pin-compatible with
each other.

Best of all, NEC is customer dedicated. You can be
confident we will continue to otfer a complete line of
RAMSs no matter how far the technology advances.
And our excellent record in volume production guar-
antees that you get your part when vou need it.

Think ahead to NEC for a whole new source of 16K
static RAMs. They’re every bit as dependable as our
industry-popular 4K static RAMs. And your first one
is free. To get your free sample and

report, drop us a note on your letter- E
head, and send it to: Bill Mikelonis,
NEC Electronics U.S.A., One Natick =
Executive Park, Natick, Ma 01760, NEG Electronics U.S.A. Inc.
Microcomputer Division
We're taking on the future.

Regional Sales and Engineering Support Offices: Cupertina, CA (JU8) 346-0650; Orange, CA (714) 937-5244: Pompano Beach, FL (305) 785-8250; Rolling Mcadows, 1L (312) 577-9090;
Woburn, MA (617)935.6339: Dallas, TX (214) 931-0641. District Offices: Columbia, MDD (301 730-86t1): Southtield, M1 (313) 352-3770; Edina, MN (612) 831-9090; Melville, NY (516) 293. 5660
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looks for spending to increasc
annually through 1992 at 4% to 5%,
rather than the Administration’s 7%.

The cause of the shortfall is a

simple onc, William A. Hecuslein of

Grumman Acrospace Corp., Beth-
page, N. Y., told the EIA’s fall sym-
posium on the defense electronics
market late last month in Los
Angeles. “There are not enough dol-
lars to do all the jobs,” he explained.

Along with Wesley S. Sherman of

GTE Products Corp., Arlington, Va.,
he presented the predictions, which
arc compiled from many Govern-
ment and industry sources by an FlA
committec. The forecast is valued by
industry planncrs because it is con-
sidered more accurate than Govern-
ment projections.

Crunch next year. Heuslcin pin-
points fiscal year 1984, beginning
next October, as the period when the
spending crunch will hit and predicts
major programs will be canceled due
1o ficrce competition for funding. He
did not offer specific examples, but
uncertainties about the MXx missile
caused the forecast on missile spend-
ing growth to be cranked down to a
5.5% annual rate from 9.1% in the
1982-91 forecast, it was noted at the
meeting.

Although any such cutbacks
would eventually affect the clectron-
ics industries, for the time being
military clectronics is projected at a
solid 6.5% growth rate, with steadily
increasing percentages of total De-
partment of Defense rescarch, devel-
opment, tcst, and evaluation out-
lays. For fiscal 1982, total clectron-
ics RDT&E stands at $29.3 billion, or
34.3% of the category’s total.

In fiscal 1983, the value should
grow to $37.2 billion, or 35.1%,
according to the forecast. These fig-
ures are consistent with carlier pon
forccasts [Electronics, Feb. 24,
p. 89]. By 1992, the figures should

risc to $65.2 billion and 42.1% of

total RDT&E spending.

Onc category maintaining strong
annual increases is space equipment,
reflecting numerous programs to
develop and deploy military gear in
what has been the bailiwick of the
National Acronautics and Space
Administration. Annual growth is

52

put at 8.9%, little down from 9.3% in
the previous forecast.

Electronics content will grow only
slightly in the space ficld, from 67%
to 69.5% in 1987, but total spending
looks to take ofl for the period. It is
$4.3 billion in 1982, going 1o $7.6
billion in 1987, as the Reagan
Administration moves 1o create a
new spacc weapons capability | Elec-
tronics, July 14, p. 70].

The EIA projections take issue
with some other Administration as-
sumptions, those replacing manpow-
er with investments in technology.
The reason: the military “always
opts for men rather than equip-
ment,” notes GTE's Sherman. Also,
the EIA expects the Air Force will
get only 40 wings of fighter aircraft,
rather than 44, and the Navy, 14
carricrs instead of the 16 it wants
both anticipated compromises with
Congress. -Larry Waller
Personal computers

School picks IBM
to design work station

International Business Machines
Corp. emerged as the successful bid-
der last month in a joint venture
with Carncgic-Mellon University to
develop an advanced personal com-
puting network at the school. The
dcal is typical of a trend among tech-
nically oriented colleges and univer-
sitics to require students (o have
their own personal computers [Elec-
tronics, Oct. 20, p. 50]. But this decal
gocs beyond those announced by oth-
cr schools. Integrated into a net-
work, the stations will offer capabili-
tics far beyond those of personal
computers currently on the market.
And there will be more than onc
work station per student so students
can access stations around campus.

As cxpected, the school chosc a
32-bit work station with a virtual
addressing range of up to | billion
characters, an exccution speed of up
to | million instructions per sccond,
500 kilobytes to | megabyte of main
memory, and a high-resolution bit-
mapped graphics display with both

graphics tablet and keyboard input.
A work station with such capabilities
would likely sell in the $20,000
range on the open market today.
IHowever, the 1BM unit is expected to
cost about $6,000 by latc 1985 when
the university plans to begin install-
ing the units on campus, says Doug-
las Van Houweling, Carnegic-Mel-
lon vice provost for computing and
planning.

Carncgic-Mellon cventually plans
to hook up between 7,500 and 8,000
work stations on its Pittsburgh cam-
pus. In the interim, the university is
cvaluating scveral work stations,
including onc built by 1BM’s Instru-
ments division around a 16-bit
Motorola 68000 processor and a bit-
mapped graphics display.

From 1BM. Under terms of the
joint venture, 13M will develop all
hardware for the project and will
provide staff members to work with
Carncgic-Mecllon personnel at an
Information Technology Center to
be cstablished on the campus to
develop the nctwork software. In all,
the Armonk, N. Y .—based company
cxpects to spend about $20 million
during the three-year development
period and in return will own all
patents and copyrights.

According to Keith A. Slack, 1M
program manager for the project,
thc company currently favors a
local-network scheme for the system
that is consistent with thc baseband
token-passing access-control ap-
proach that 1BM has presented to the
802 standards committee of the
Institute of Electrical and Electron-
ics Engincers. Texas Instruments
Inc. has announced joint plans with
IBM to develop interface chips using
n-channel MOS and low-power
Schottky tcchnologics [Electronics,
Sept. 22, p. 41].

The Carncgic-Mellon sctup is also
cxpected to rely on a totally new
operating-system environment that
will be optimized for distributed per-
sonal computers. Among its pro-
posed features will be the usc of
central file servers, instead of built-
in disk storage located at each work
station. This sctup will enable sys-
tem users to access files from any
work station. -Wesley R. Iversen
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We have some exclusive gmm
footage you won't want to miss.

Our taped footage is produced for high volume chip
capacitor audiences and it features the industry’s top
performers.
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We've put three of the
most popular chip sizes on "
tapes and given you a \E) 9
wide capacitance range 2,
in three dielectrics to ”,
meet your most rigid &) 2
specifications.
The “VITRAMON" 8mm tapes were
created to meet the need for a packag-
ing methcd compatible with single or
multiple head placement equipment.
Chips are mounted on the reels which
can accommodate thousands of parts,
depending upon tape thickness and
chip body size. The two tape thick-
nesses are .037" (0.94 mm) and 047"
(1.19 mm). Dielectrics available are
NPO, BX and X7R with capacitance
ranges from 1pF to .47uF.
For complete information on our
8mm tape for automatic placement, or
on other “"VITRAMOCN"” Capacitors,
phone or write:

®
it/lﬂ”ﬂﬂl
Vitramon North America

Division of Vitramon, Incorporated
Box 544, Bridgeport, Conn. 06601
Tel: (203) 268-6261

Other warld Subsidieres:
Vitramon Limited (Lordun); Vitramon GmbH (Stuttgart): Vitramon Framce S.A.R.L. (Paris) Vitramon Pty. Cimited (Sydney)/Vitramon Japan Limited (Tokyo)/ Vitramon do Brasil Ltda.(Sao Paulo)
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THIS IS OUR NEW,
TOUGH DIGITAL
OUTPUT PRESSURE
TRANSDUCER.

A pressure transducer that operates in rough anc
tumbie working conditions must be built tough to
be accurate and reliable.

The EAF Series Is Designed For The Toughest
Environments.

The EAF has a corrosion resistant, stainless
steel diaphragm that stands up to the pressures or
media that send silicon transducers packing.

The EAF Is Accurate.
its computer trimming provides 0.5% accuracy

and interchangeability. o P
The EAF series — —
also features

an integral voltage regulator which allows the EAF to
operate with an excitation voltage range of 10-20V.
With A Direct Digital Output.

EAF transducers can interface directly with your
microprocessor —without need for an A/D converter.
You get a frequency modulated square wave output
with a nominal 5KHz range (set 1IKHz to6KHz). It's
noise immune, too. The EAF operates in noisy condi-
tions —without shielded cable, and without special
transmission line protection.

And It's Affordable.

Now in one compact transducer you get all the
features you need. Affordability and dependable
pressure measurements from 0-6 psi to 0-5,000 psi
in the toughest environments. From refrigeration to
robotics...oil exploration to agriculture...engine

controls to environmental control systems —if the

system says microprocessor, the transducer
should say EAF
4+ Fordetails on the EAF series, or the full range
of Data Instruments’ pressure transducers and
load cells, call (617) 861-7450. We provide
innovative solutions to tough pressure
measurement problems.

IT TALKS
" DIRECTLYTO
YOUR MICRO-
PROCESSOR.
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DATA INSTRUMENTS

Transducer Products Group
Data Instruments Inc., 4 Hartwell Place, Lexington, MA 02173, USA

(617)861-7450 TWX 710-326-0672
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First DBS service
set for 1986
using RCA satellites

EIA unit formed
for personal computers
and video games . . .

. no EIA vote
on trade stance;
January briefing set

Cellular approval
still under appeal
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Washington newsletter

The first pay-television service transmitted through direct broadcast satel-
lite (DBS) technology is set to begin in early 1986. That is when Satellite
Television Corp. plans to launch two satellites, one a spare, to serve the
eastern U. S. They will be built by RCA Corp.’s Astro-Electronics division
of Princeton, N. J. Satellite Television, a subsidiary of Communications
Satellite Corp., awarded RCA a contract worth more than $100 million for
the two satellites — with options for four more to serve the rest of the
country. The satellites will carry three traveling-wave-tube amplifiers with
200-w minimum outputs for each channel, plus three spares. The ampli-
fiers, said to be 20 to 40 times more powerful than those on conventional
satellites, will be coupled to advanced shaped-beam antennas to permit
home reception by rooftop antennas with diameters as small as 2 ft. The
satellites will use the 17.3-to-17.8-GHz band for the uplink and broadcast
at 12.2 to 12.7 GHz. The Federal Communications Commission, which
granted Satellite Television’s application at the end of September, indicates
it will act on the remaining eight DBS proposals soon.

A new computer division formed by the Electronic Industries Association’s
Consumer Electronics Group expects to expand its membership by up to
25 companies in the personal-computer and video-game business. EIA/CEG
has 70 members now, including about 15 makers of personal computers
and games. The new division, chaired by Casio Inc.’s John McDonald, also
expects to develop a data base on U. S. sales of personal computers and
video games, with public dissemination beginning about 1984. Internation-
al Business Machines Corp.’s Personal Computer operation, which exhibits
at EIA/CEG shows, is targeted for a membership pitch by the new division.

Senior Government and industry trade analysts will brief the Electronic
Industries Association’s board of governors on international-trade issues
when it meets in Phoenix, Jan. 19-23. The briefing was set up in Los
Angeles at the board’s meeting last month, says EIA president Peter
McCloskey. Contrary to an earlier report on that meeting [Electronics,
Oct. 20, p. 67], the governors did not vote on controversial trade-policy
proposals by the EIA’s International Business Council. The council had
urged the governing board to call for stiff and retroactive Government
penalties against imports from Japan, relief for damages for U. S. manu-
facturers, and the opening of Japan’s domestic markets, as well as for
changes in rules of other countries that constrain U. S. investment there.

Insiders at the Federal Communications Commission believe its condition-
al approval of the nation’s first cellular mobile telephone system may be
blocked in court. Awarded to a Chicago subsidiary of the American
Telephone & Telegraph Co., the approval calls for early 1984 start-up.
However, the October award to Advanced Mobile Phone Service Inc. is
subject to a Federal appeals court ruling on the FCC’s earlier decision to
set aside one of the two cellular channels in each of the top 30 markets for
local phone companies [ Electronics, June 16, p. 47].
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The high price of defense

Students of congressional inaction who thought
the military appropriations process this year
came as close to paralysis as possible are in for
another lesson come January. That is when
President Reagan is expected to unveil his fiscal
1984 Decpartment of Defense budget request
with outlays of more than $242 billion—ncarly
13% morc than the request for fiscal 1983,
which began in October.

A growing body of Senate and House mem-
bers. including Republicans and fiscal conserva-
tives of cvery stripe, stand ready to slash that
level of spending on the grounds that the nation
cannot afford it. Moreover, they are convinced
that the country’s industrial base, severely
weakened by recession, could not absorb the
funds even if the military were to get them. It is
an argument that was advanced a year ago
[Electronics, Sept. 22, 1981, p. 56], although the
chorus is larger and louder now.

California’s conclusions

Industry’s acknowledgment of slowing growth
in the military electronics market is contained in
the latest forecast presented in Los Angeles last
month by the Electronic Industries Associa-
tion’s Government division (see p. 50).

Perhaps more interesting for Capitol Hill is
the less well-publicized conclusion earlier this
year by State of California economists that,
despite that state’s commanding lead in military
contract awards, the Reagan military budget
plan through 1986 would leave California a net
employment loser. Titled “The Effect of
Increased Military Spending in California,” the
study by the Office of Economic Policy, Plan-
ning, and Research concludes that, dollar for
dollar, military increcases create far fewer jobs
than nonmilitary market growth.

California’s electronics companies will be
especially hard-pressed to find people with the
particular skills required to fill their military
obligations, the report notes. Though engineers
and skilled technicians are available as a conse-
quence of the recession, a recovery in the domes-
tic economy coupled to military spending
increases “will result in a bidding up of wage
costs, reducing the ability of civilian firms to
compcte in world markets,” the economists con-
tend. To those engineers and employers who say
that thcy would welcome such problems of
abundance, congressional analysts point out that
the California study is examining the impact of

military spending over a five-year span.

Another concern in the state that captured
19.3% of direct military expenditures in 1980 is
the concentration of that business in only 10
counties. Just under 57% of the total goes to
companies in three counties, with Los Angeles
taking nearly one third, followed by San Diego’s
13.2% and Santa Clara’s 11.5%. If that histori-
cal distribution pattern is followed in the pro-
posed Reagan budgets, increases in costs of
living and services would make the region even
less appealing to employers and employees alike.
These, say the Californians, are some of the
perverse results of their analysis.

Too many jobs

The problem of finding talented clectronics
specialists to scrve both the military and the
world’s civilian markets —assuming the latter’s
recovery —is not peculiar to the West Coast.
The dramatic nature of the problem is, however,
well illustrated there.

For example, if California maintains only its
historical share of military spending—and the
cffcects of such proposed massive projects as the
MX and Trident missiles and the B-1 and
Stealth aircraft arc excluded —the study esti-
mates that jobs will triple between 1982 and
1983 in such ficlds as communications equip-
ment, computers, components, and scientific
instruments. Through 1986 thc multiplier for
new jobs in those technologies is closer to 10. In
terms of electrical engineers alone, the Califor-
nia share of the Reagan military budget will
create 12,695 new jobs, says the study, although
the state will probably graduate only 11,500.

Economic priorities

The recession seems certain to skew those
numbers. Also, some in industry and the Federal
government say the figures were skewed at the
start, a distortion that at least one Reaganomics
advocate attributes to the influence of Gov.
Jerry Brown.

The point of the exercise now, however, is not
whose numbers are most credible. It is whether
the national economy—and the electronic tech-
nologies at its forefront—can afford to be fur-
ther unbalanced by unrealistic military de-
mands. Federal deficits of more than $150 bil-
lion annually deserve higher priority, for they
are proving to be the greatest threat to national
security. -Ray Connolly
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How Texas Instruments and Mitel
team up for the last word in communications.

An advanced work station now ties ments, the desk-top station offers out- ByFour™ organization pravided highly

together virtually all forms ot modern standing communications capabilities to efficient memory utilization and essential

communications with word and data pro- the general office. space savings.

cessing. In one compact package. TI helped make the station possible by Turn the page to see how 16K x ¢4
Developed by the Mitel Corporation, supplying carly samples of its new TMS4416  memory organization can result in more

with a strong assist from Texas Instru- 64K DRAM, organized 16K x 4. The

efficiency and space savings for you. P



TIsnew
memory

With four times the bandwidth of 64K x 1
dynamic random access memories
(DRAMSs), and tour times the memory
density of [6K DRAMs, TI's new
TMS4416 16K x 4 DRAM opens enor-
mous new design opportunities.

The ByFour organization — the first of
its kind — allowed engineers of Mitel
Corporation to achieve dramatic board
space savings in their new Integrated
Communications System (ICS).” While it
increased system efficiency and reliability.

The Mitel Integrated Communications
Svstem consists of the SX-2000, Mitels
newest, most sophisticated digital PABX.
And its companion SUPERSET 7° work
station, which comhines communication
functions including relephone, electronic
mail, word processing, data processing,
and local computing power into one to-
tally integrated communications package
unlike anything else on the market.

The multi-functional SUPERSET 7 al-
lows people to simultancously access and
share voice, text, and image information
through a triendly, compact work station.
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ByFour organization cuts
parts count

Memory for the data terminal’s high-
resolution graphics posed problems for
Mitels engineers.

To combine manv types of communi-
cation into one streamlined work station,
Mitel needed to put the memory and
microprocessor on one PC board. But
16K DRAMs would require two boards to
provide the necessary memory. And 64K
x 1 DRAMs would not be cost eftective:
75% of the memory would be unused.

When a Tl sales engineer heard of
Mitel’s problem, he told the company
about a new TI product: The TMS4416
16K x 4 DRAM. Tl made carly samples
available for system design.

The TMS4416 proved to be the key to
solving Mitels memory problem. Only 16
TMS4416s provided the needed video
display memory —a four-to-one parts

reduction over 16K DRAMs. And a 50%

A single board containing TIs new
TMS4416 16K x 4 DRAMs allowed Mitel to
meet size constraints vet provide required
memory density in the design of an ad-
vanced, compact communications work
station (prototype board shown).




16K x4 DRAM organization cuts
space by 50%1in Mitel system.

TI's new TMS4416 16K x 4 DRAM uses advanced design concepts developed for
TTIs pacesetting TMS4164 64K DRAM. For example, square array architecture
results in less power dissipation, lower junction temperatures, greater reliabilicy,
and lower cost.

l

space savings that allowed Mitel to
incorporate more functionality into the

SUPERSET 7.

ByFour organization utilizes
memory efficiently

The 16K x 4 organization provided excel-
lent utilization of the memory.

The TMS4416 intertaces efficiently
with the 16-bit processor used in the
SUPERSET 7 work station. It allows the
processor to access four bits ot informa-
tion at one time — as opposed to one bit
at a time in 64K x | DRAMs.

Using the TMS4416 gave Mitel other
benefits: lmproved resolution. Significant
cost reductions. Power savings — only
one 3-V supply required. Improved relia-
bility — fewer parts and interconnects.

Other TI products enhance
system versatility

Mitel uses many other TI semiconductors
in its ICS system. Main memory of the
SX-2Q00 consists entirely of TMS4164
64K DRAMEs.

In addition, Mitel employs T’
TMS5220A speech synthesis modules in
its telephone operation. The speech
analysis took place at the TI Regional
Technology Center (RTC) in Chicago.
At the RTC, Mitel personnel worked
with T1 engineers to verbalize all the

variables that confront the user of a
telephone.

ByFour organization right for
many applications

Although new, the TMS4416 is already
proving itself in the Mitel equipment.
And, because of its high bandwidth, it is
tinding more uses. Rapidly.

In personal and small business com-
puters. Intelligent terminals requiring
16K- and 32K-byte modularity. Single-
board microcomputers. Microprocessor-
based industrial equipment. And more.

For details on the TMS4416 (16K x 4)
and the TMS4164 (64K x 1), now avail-
able in the industry® first high-density,
plastic chip carrier, check numbers 1 and
2 on the coupon.

TMS4416 16K x 4 64K DRAM
ACCESS  ACCESS  READY  READ, [
TIME TIME QR MODIFY,
ROW  COLUMN WRITE WRITE |
ADDRESS ADDRESS CYCLE  CYCLE
(MAX) (MAX) (MIND (MIN)
TM34416-15 150 ns 8ns 260 ns 360 ns
TM34416-20 200 ns 120ns 330ns 440 ns
TM34416-25 250 ns 150ns  41Cns 560 ns
TMS4164 64K x 1 64K DRAM I
ACCESS  ACCESS  READ  READ.
TIME TIME OR  MOVIFY, ’
ROW COLUMN  WRITE WRITE
ADDRESS ADDRESS CYJCLE  CYCLE
(MAX) (MAX)  (MIN)  (MINY |
TM54164-15 150 ns 100ns 268ns 285ns |
TM34164-20 200 ns 135ns 3%Wns 345ns
TMS4164.25 250ns  165ns 410ns 455 ns |
]
! e —

New T1 DRAM controller

slashes design time

TIs new TMS4500A DRAM controller
allows you to get the speed, density, and
power-saving features of DRAMs in any
size system. Big or small.

Cuts part count

The TMS4500A system controller
provides address multiplexing, timing,
and control and refresh/access arbitration
functions all on one chip.

Result: It makes designing much easier
and faster. Because everything you need to
interface between DRAM memory and
the processor is in a single chip. The
TMS4500A eliminates from four to 16
parts, compared with conventional con-
trollers. Think of the board space savings
and power reductions possible when you
combine two Tl TMS4416 DRAMs with
a TMS4500A to form a 16K-byte, three-
chip memory.

The first synchronous DRAM controller,
the TMS4500A has no crystals. No
delay lines. No RC networks. Operates
directly from microprocessor clock.

In addition, refresh/access arbitration
is on chip. It handled synchronously
with the system clock. Consequently, the
TMS4500A eliminates arbitration delays
and metastability problems associated
with asynchronous operation.

Controls all popular-size DRAMs

The TMS4500A controls the operation
of 4K, 16K, and 64K DRAMs from anv
manufucturer. It provides address multi-
plexing, cycle timing, and refreshing for
all multiplexed-address DRAMs. So, it
makes dynamic RAMs appear static to
the system.

It also interfaces easily with popular
MICTOPrOCEssors.

TIs new DRAM controller comes in a
40-pin, 600-mil, plastic dual-in-line
package. A single TMS4500A drives up
t0 44 DRAMs. When multiple control-
lers are used, they can be synchronized or
interleaved with the processor.

For more information on the
TMS4500A, check number 3 on the

coupon on the next page.

“Trademark Mitel Corporution



Only TT distributors offer two

64K DRAMs off the shelf.

Now, you can get the industrys most
advanced 64K DRAMs. In quantity,.
They're as near as your TI distributor.
Choose the industry-leading TMS4164
with 64K x | organization. Or the new
TMS4416, organized 16K x 4.

Your T1 distributor also has a military
version of the 64K x 1 TMS4164. The
SAJ4164 DRAM is processed to MIL-
STD-883B. It available in either STD
C-DIP or ceramic chip-carrier packages.

Both TMS4164 and TMS4416 DRAMs

offer 150-ns access time, and power dis-
sipation as low as 140 mW typical — the
industry’s kest combination of speed and
power. In addition, innovative square ar-
ray architecture cuts the number of sense
amplifiers in half, greatly enhancing
system reliability.

No one else offers you two 64K
DRAM vessions. So, when you need
64Ks, call vour TI distributor first.

e

Texas Instruments D O. Box 202129
Dallas, Texas 75220

Please send me more information on:

(] 1. TMS4416 16K x 4 64K DRAM
[12. TM54164 64K x 1 64K DRAM
[ 3. TMS4500A DRAM Controller
[ 4. MOS Memuories

NAME

TTLE

COMPANY
ADDRESS

CITY

AREA CODE ~ TELEPHONE

STATE

A03-062

Authorized
T1 Distributors

ALABAMA: Hall-Mark {205) 837-8700

ARIZONA: Phoenix, Kierulff (602) 243-4101, Marshall (602) 968-6181. R.V.
Weatherford (602) 272-7144; Wyle (602) 249-2232; Tucson, Kierult (602)
624-9986

CALIFORNIA: Los Angeles/Orange County, Arrow (213) 701-7500, (714)
851-8961, JACD (714) 540-5600, (213) 998-2200: Kierultf (213) 725-0235,
(714) 731-5711, Marshall (213) 999-5001. (213) 686-0141, (714) 556-5400.
R.V. Weatherford (714) 634-9600, (213) 849-3451, (714) 623-1261. Wyle
(213) 322-8100, (714) 641-1611; San Diego, Arrow (714) 565-4800, Kierultt
(714) 278-2112, Marshall (714) 578-9600. R v Weatherord (714) 695-1700
Wyle (714) 565-9171; San Francisco Bay Area, Arrow (408) 745-6600;
Kieruitf (415) 968-6292; Marshall (408) 732-1100; Time (408} 734-9888;
United Comonents {408) 496-6900; Wyle (408) 727-2500. Santa Barbara,
R.V. Weatherford (805)465-8551.

COLORAOO: Arrow (303) 758-2100, Kierulff (303) 371-6500: R V Weatherford
(303) 428-6900: Wyle (303) 457-9953

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203) 797-9674; Kieruiti
(203) 265-1115; Marshall (203) 265-3822, Milgray (203) 795-0714

FLORIDA: Fi. Lauderdale, Arrow (305) 973-8502; Diplomat (305) 971-7160;
Hall-Mark (305) 971-9280. Kierulff (305) 652-6950. Orlando, Arrow (305)
725-1480. Diplomat (305) 725-4520, Hall-Mark (305) 855-4020, Milgray
(305) 647-5747, Tampa, Diplomat (812} 443-4514; Kierultf (813)576-1966

GEORGIA: Arrow (404) 449-8252 Hall-Mark (404) 447-8000: Kierulff (404)
447-5252, Marshall {404) 923-5750

ILLINOIS: Arrow (312) 397-3440; Diplomat (312} 595-1000: Hall-Mark (312)
860-3800, Kierultf (312) 640-0200. Newark (312} 638-4411

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

IOWA: Arrow (319) 395-7230

KANSAS: Kansas City, Component Specialties (913) 492-3555. Hall-Mark
(913) 888-4747, Wichita, LCOMP (316) 265-9507.

MARYLAND: Arrow (301) 247-5200. Diplomat (301) 995-1226, Hall-Mark
(301) 796-9300. Kierulff (301) 247-5020. Milgray (301) 468-6400

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat {617) 429-4120; Kierultt
{617) 667-8331, Marshall (617) 272-8200, Time (617) 935-8080

MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313) 967-0600, Grand
Rapids, Newark (616} 243-0912

MINNESOTA: Arrow (612) 830-1800. Diplomat (612) 788-8601, Hall-Mark
(612) 854-3223; Kierultt (612} 941-7500

MISSOURI: Kansas City, LCOMP (816) 221-2400, St. Louis, Arrow (314)
567-6888; Hall-Mark (314} 291-5350, Kieruitf (314) 739-0855

NEW HAMPSHIRE: Arrow (603) 668-6968

NEW JERSEY: North, Arrow (201) 575-5300, Diplomat (201) 785-1830; JACO
(201) 778-4722; Kierultf (201) 575-6750; Marshall (201) 340-1900; South,
Arrow (609) 235-1900, General Radio (609) 964-8560. Hall-Mark (609) 424-
0880: Milgray (709) 424-1300

NEW MEXICO: Arrow (505) 243-4566, tnternational Electronics (505)
345-8127

NEW YORK: Long Island, Arrow (516} 231-1000; Diplomat (516) 454-6400;
JACO (516) 273-5500; Marshall (516) 273-2424, Milgray (516} 546-5600
(800) 645-3986; Rochester, Arrow (716) 275-0300, Marshall (716) 235-7620
Rochester Radio Supply (716) 454-7800; Syracuse, Arrow (315} 652-1000:
Diplomat (315) 652-5000; Marshall (607) 754-1570

NORTH CAROLINA- Arrow (919) 876-3132. (919} 725-8711; Hall-Mark (919)
872-0712; Kierultt (919} 852-6261

OHIO: Cincinnati, Graham (513) 772-1661, Cleveland, Arrow (216) 248-3990,
Hall-Mark (216) 473-2907; Kierulf (216) 587-6558; Columbus, Hall-Mark
(614) 846-1882; Dayton, Arrow {513) 435-5563: ESCO (513) 226-1133
Marshall (513) 236-8088

OXLAHOMA: Component Speciatties (918) 664-2820; Hall-Mark (918)
665-3200, Kierultt (918) 252-7537

OREGON: Kierulff (503) 641-9150; Wyle (503) 640-6000
PENNSYLVANIA: Arrow (412) 856-7000

TEXAS: Austin, Arrow (512) 835-4180; Component Specialties (512}
837-8922; Hall-Mark (512) 258-8848; Kierutt (512) 835-2090; Dalias, Arrow
(214) 386-7500; Component Specialties (214) 357-6511; Hall-Mark (214)
3411147, International Electronics (214) 233-9323; Kierultf (214) 343-2400;
El Pago, International Electronics (915) 778-9761. Houston, Arrow (713}
491-4100. Component Specialties (713) 771-7237. Hall-Mark (713) 781-6100.
Harnson Equipment (713) 879-2600; Kierultf (713} 530-7030.

UTAH: Diplomat (801) 486-4134; Kierultt (801) 973-6913. Wyle (801)
974-9953

VIRGINIA: Arrow (04) 282-0413

WASHINGTON: Arrow (206) 643-4800, Kierultf (206) 575-4420. United
Components (206) 643-7444; Wyle (206} 453-8300.

WISCONSIN: Arrow (414) 764-6600, Hall-Mark (414) 761-3000, Kierultf (414)
784-8160.

CANADA: Calgary, Future (403) 259-6408; Varah (403) 230-1235:
Downsview, CESCO (416) 661-0220. Hamilton, Varah (416} 561-9311
Montreal, CESCO (514) 735-5511; Future (514) 694-7710, Ottawa, CESCO
(613) 226-6905: Future (613) 820-8313, Quebec City, CESCO (418) 687-4231
Toronto, Future (416) 663-5563, Vancouver, Future (604) 438-5545, Varah
{604) 873-3211, Winnipeg, Varah (204) 633-6190
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Subscribe to
The wall Street Journal
and get all the business news
you need . .
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If you're in business and serious about
getting ahead, you have to search around to get
all the business news you need these days.
Even the best daily newspapers give you only a
section of business news. And if you have to
wait a week to read a business magazine, the
news may not be news anymore. You wind up
getting too little, too late.

There is one publication that gives you all
the business news you need when vou need it.
The Wall Street Journal. Everyone who i1s
serious about business knows that The Journal
is serious business. That's why most suc-
cessful executives start their day with The
Journal. They just open its pages and the world
of business is laid out for them—like a map of
opportunity. It's where the big business stories
break. It's unmatched in providing valuable in-
formation. It's the way the word gets around.

Every business day, The Journal reports
anything happening anywhere in the world that
can affect business—your business. It tells

<« (Circle 57 on reader service card

Don’t settle for too little, too late.

.when you need it.

you what new products and services are being
developed. Where markets are opening up.
How companies are coping with inflation and
energy problems. Which companies are merg-
ing. Whose sales are surging. And along the
way you'll probably discover many pointers to
help direct your company to bigger profits and
boost your own career.

And of course, there's The Journal's
famous coverage of investment news designed
to help you manage your money more prof-
itably. There are regular feature articles on
personal finance with subjects such as tax
shelters, mortgages, C.D.’s, stock and bond
selection, tax rulings and much, much more.

If vou're serious about how you manage
vour business, vour finances, vour career,
don't settle for "too little, too late.” Subscribe
to The Wall Street Journal and get all the
business news you need. . . when you need it.

You can have The Journal rushed to you
every business day for six months (26 weeks)
for only $47—that’s about $1.80 per week. All
you have to do is mail the coupon. Do it now!

Call Toll Free
800-345-8540, ext. 14

(in Pennsylvania: 800-662-5180. ext. | 4)

I [ S S AN S SN G . G A
THE WALL STREET JOURNAL

Att: Manager of Subscriber Service
Subscriber Service Division

200 Burnett Road

Chicopee, Mass. 01021

O Please enter my subscription to The Journal for
six months (26 weeks) at $47.

O I prefer one year (52 weeks) at $89.
O Check enclosed O Please charge my:
O American Express O Diners Club OMC D VISA

Card No Expires
Signature

Name

Address S
City State Zip
Limited time offer -good in Continental U.S. only.
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.. r 1 I 1 11 1]}

Circle 61 on reader service card



Published by Electronics Magazine...

Books of special interest to our readers

Circuits for Electronics Engineers

Aimost 350 diagrammed circuits arranged by 51 of
the most useful functions for designers. Taken from
the popular “Designer's Casebook™ of Electronics,
these circuits have been designed by engineers for
the achievement of specific engineering objectives.
Pub. 1977, 396 pages, softcover.

Order No. R-711, $17.95.

Microprocessors ond Microcomputers:
One-chip Controliers to High-end Systems
Practical orientation to all aspects of micro-
processors and microcomputers in 95 articles from
Electronics covering low-end microcontrollers,
mid-range microprocessors, high-performance
16-bit microprocessors, high-speed bipolar pro-
cessors, peripheral support chips, signal pro-
cessors, board-level microcomputers, software and
applications. Pub. 1980, 482 pages, softcover.
Order No. R-011, $18.95.

Designer’s Cosebook No. 1

Design solutions from Electronics magazine cover
controls, filters, logic, power supplies, signal con-
version, and signal sources. Pub. 1976, 106 pages,
softcover.

Order No. R-31D, $10.95.

Personol Computing: Hordwore ond

Softwore Bosics

More than 50 articles from leading publications pro-
vide information on personal computing hardware,
software, theory and applications. Pub. 1979, 266
pages, softcover.

Order No. R-903, $15.95.

Active Filters

Covers the theory and practical implementation of
filter networks built with active elements. Includes
design tables and computer/calculator programs,
as published in Efectronics. Pub. 1980, 133 pages,
softcover.

Order No. R-003, $11.95.

ELECTRONICS MAGAZINE BOOKS [}
1221 Ave. of the Americas e-‘
New York, N.Y. 10020

(Telephone 212/997-2996)

Electronic Circuits Notebook

Contains 268 completely illustrated electronic cir-

cuits conveniently arranged by 39 vital functions,

including amplifiers, audio circuits, control circuits, |

detectors, converters, display circuits, power e )

supplies and voltage regulators, function genera- = -\
|

tors, memory circuits, microprocessors, and many
others, as published in Electronics magazine 1977

1880. Companion volume to Circuits for Electronics ——
Engineers. Pub. 1981, 344 pages, softcover.
Order No. R-026, $17.95. == I

Design Techniques for Electronics Engineers
Expertguidance atevery pointin the development of
an engineering project — making measurements,
interpreting data, making calculations, choosing ma-
terials, controlling environment, laying out and pur-
chasing components, and interconnecting them
swiftly and accurately. Nearty 300 articles from Elec-
tronics’ “Engineer's Notebook,” with more than 500
diagrams and tables. Pub. 1977, 370 pages,
softcover.

Order No. R-726, $17.95.

Bosics of Doto Communicofions

This compilation of essential articles from Data
Communications magazine includes chapters on
terminals, acoustic couplers and modems, com-
munications processors, networking, channel per-
formance, data link controls, network diagnostics,
interfaces, and regulations and policy. Pub. 1976,
303 pages, softcover.

Order No. R-608, $15.95.

Procticol Applicotions of
Doto Communicofions
Selected articles from Data Communications maga-

zine cover architecture and protocols, data-link per- %
formance, distributed data processing, software, —

data security, testing and diagnostics, communica- i\ e

tions processors, and digitized-voice and data- R

plus-voice. Pub. 1980, 424 pages, softcover.
Order No. R-005, $17.95. I

An Age of Innovotion: The World of

Electronics 1930-2000

The editorial edition of Electronics 50th Anniversary
issue of April 17, 1980, casebound with four-color
jacket. A comprehensive look at past and future de-
velopments in electronics, researched and written
by the editors of Electronics. 300 illustrations, many
in color. 274 pages

Order No. R-013, $18.50.

Name

McGraw-Hill Intl. Publications Co. l
European Circulation Center Title i
Maidenhead, Berks. SL6 2QL, UK
(Tel. [0628] 23431; Telex 848640)

Company
Price

City/State/Zip (Outside USA: City/ postal code/country)

under $25. USA residents add applicable local tax.)
| Bilt my company (or attach company Purchase Order)

|

|

I

I

3 I
Microelectronics Interconnection I
|

I

|

I

I

I
|
o |
Street/ PO address I
|
|
| Bill me :

3
$
$ Payment enclosed (Payment must accompany orders
$
3

Ten-day money-back guarantee applies on all books.

Order # Qty
ond Packoging
Articles from Electronics include sections on | R-
lithography and processing for integrated circuits,
thick- and thin-film hybrids, printed-circuit-board | R-
technology, automatic wiring technology, IC pack-
ages and connectors, environmental factors affect- R-
ing interconnections and packages, computer-aided
design, and automatic testing. Pub. 1980, 321 R- .
pages, softcover.
Order No. R-927, $15.95. LR- .
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If you've developed ataste
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Britainwould like tohelp.
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A common language, a common heritage, a common approach to the law,
a common approach to business and to high technology. Those are the things
that make Britain your easy way into the Common Market.

What'’s more, Britain is training the people you need today. Our 88
universities and polytechnics are turning out the engineers and technicians who
make Britain one of the world’s most productive nations in the field of electronics.

If youd like to enter the Common Market, wed like to help. With tax
incentives. With government grants. With accelerated capital equipment write-
offs. Even with buildings ready and available for your Common Market
production facility.

If all that sounds interesting, call us at any of the offices listed below.
We'll send you the facts about Britain as your operational base for Europe. It's
the easy way of getting into a market that’s 300,000,000 strong.

Locate in Britain

SAN FRANCISCO 10S ANGELES BOSTON NEW YORK
Marcus Robinson Frank Hewitt Ivor Simpson John Noss
(415) 981-3030 (213) 385-7381  (617) 437-7160 (212) 593-2258

Invest in Britain Bureau, London, Ergland. 011-44-1-212-4231
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We sell more magazines worldwide
than our competitors give away free.

Circulation outside North America (in thousands)
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Largest overseas circulation:
Electronics magazine sells more subscrip-
tions around the world than its competitors
give away free ... 26,923 in 127 countries.

. Largest reader response:

Electronics magazine generates more adver-
tising inquiries from more countries
throughout the world than any other elec-
tronics publication.

. Greatest advertiser acceptance:

Electronics magazine carries more than
twice the number of international advertis-
ing pages as its nearest U.S. competitor.

. Only internationally-sourced

editorial:

In 1981, Electronics published 400 pages of
original editorial from its editors outside the
U.S.—because Electronics magazine is the
only U.S. electronics publication with full-
time resident editors in Paris, London,
Frankfurt, and Tokyo (2). Electronics also has
the services of full-time resident World News
editors in Bonn, Sao Paulo, Brussels, Milan,
Singapore, Stockholm and Moscow.

5. Highest-rated magazine by
important people:
Electronics magazine is rated best over its
competitors in editorial importance
and quality. (Source: Crossley Surveys, Inc.)

6. Largest worldwide audience:
331,072

| Electronics magazine has the largest

| readership by important people in the

worldwide electronics technology mar-

ketplace.

|
' Worldwide Audience (in thousands)
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Electronics

Where important people %4
read important editorial T

Electronics Magazine, 1221 Avenue of the Americas, New York, N.Y. 10020
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Danish system uses
multiple microprocessors
to hit 4.8 MIPS

Semicustom chips set
a subnanosecond pace

Japanese firms enter
128-K E-PROM race

Broadcast digital code
automatically turns on
home video recorders
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International newsletter

Watch for a high-performance multiple-microprocessor system from Dan-
ish Data Electronics A/S, Copenhagen, to appear under the colors of U. S.
and European original-equipment makers. The new Unimax can run from
two to eight Motorola 68000s on a common 32-bit bus to achieve a
performance of 4.8 MIPS, or about twice that of the most powerful VAX,
says the company. That level of performance will support up to 128
terminals with a generous | megabyte of memory per user. To leave the
main bus free for interprocessor communication and input/output, each
processor has its own local memory bus. Tying it all together is a new
concurrent-processing operating system written in the C language and
based on Bell Laboratories’ Unix concepts. The company will be showing
off Unimax at next week’s Europe 82 OEM computer show in Amsterdam.

Now anybody with a logic design, a pocketful of money, and 10 weeks can
order ultrafast semicustom logic suitable for jobs ranging from state-
of-the-art test equipment to supercomputers. The fastest gate arrays on the
market from Japan is the claim for 100K-compatible emitter-coupled-
logic gate arrays just announced by Nippon Electric Co. Loaded propaga-
tion delay for the internal gates is only 0.5 ns for a 300-gate chip and 0.7
ns for 1,200- and 2,000-gate chips. Load conditions include a fanout of
three with 2-mm leads for the smallest chip, 3-mm leads for the two larger
chips. When 90% of the gates are used, the devices require 3 to 6 W to fuel
their high speed, but heat sinks attached to the ceramic-brazed packages
allow them to be mounted on boards on '/-in. centers. Price of the
300-gate part is $11,000 for design and $18.50 per chip in lots of 1,000.

Fujitsu Ltd. has become the second firm, after Intel, to announce a 128-K
erasable programmable read-only memory, but two other Japanese firms
will follow soon. Fujitsu also is announcing an intelligent programming
method that can program each byte in as little as 2 ms, rather than the 50
ms that is standard with most MOS E-PROMs. Intel has a similar scheme,
except that minimum programming time is 5 ms/byte. Major E-PROM
programmer manufacturers indicate they will incorporate the Fujitsu and
Intel schemes by software control in their upcoming models. Fujitsu will
start sales of 250- and 300-ns parts in December and will be followed in
January by Nippon Electric Co., which will market 128-K E-PROMs rated
at 200, 250, 300, and 450 ns. Hitachi will follow later in the first quarter
with its own 128-K E-PROMs.

A broadcast technique in which a digital code is transmitted before the
start of a TV program to turn on a programmed video recorder will see first
use in January by several West German regional stations. The Storage
Television System, developed by Hildesheim-based Blaupunkt-Werke
GmbH [Electronics, Feb. 10, 1981, p. 80], uses a code that identifies the
program. At the receiver end, a decoder compares the code with the
contents of a memory in which the viewer has previously entered codes for
the desired programs. When they match, the video recorder is switched on.
Eventually, viewers will be able to pick their Tv fare from a guide in which
programs are identified by a bar code that can be entered into the
decoder’s memory by scanning with a light pen.

65



International newsletter

Pocket TV set uses Sanyo Electric Co. expects to start sales of a pocket TV set with either a 3-
(T : or 4-in. liquid-crystal display by the end of next year. Prototype sets of
thin-film FET switches both these sizes, shown at the Japan Electronics Show in Tokyo, feature an
amorphous thin-film field-effect-transistor switch under each picture ele-
ment of the twisted-nematic reflected LCD. On the 3-in. display, there are
120 by 160 pixels; on the 4-in., 220 by 240 pixels. This is the second TV
with transistor switching of individual pixels of an LCD matrix to be
announced in Japan. The first, by Suwa Seikosha, is built on a single-

crystal silicon substrate using conventional MOS transistor switches.

Miniature laser A laser claimed by its developer, Siemens AG, Munich, to be the most
compact helium-neon type operating in the basic transverse electromagnet-
ic mode, measures 146 mm long and 25 cm in diameter. The LGR 7647
requires 3.5 mA and 1 kV to produce an output of 0.5 mw. Its small size
and low weight of 70 g makes the laser especially suitable in mobile
equipment like hand-held scanners, aiming devices on rifles, and portable
industrial measuring systems. It will be introduced at the Nov. 9-13
Electronica show in Munich and is scheduled to go into volume production
in mid-November.

weighs 70 grams

Thomson uses GaAs Preparing the way for gallium arsenide in very large-scale integrated
circuits, engineers at the Central Research Laboratory of Thomson-CSF in
the Paris suburb of Corbeville have developed a GaAs programmable logic
array using low-power normally-on metal-semiconductor field-effect tran-
sistors. Based on the multilevel logic capability of the buffered-FET logic
approach, the PLA features a NOR-wired OR organization. Standard PLAs
have a NOR-NOR organization, which, translated into buffered-FET logic,
would have been slower and consumed more power than the Thomson
design. Using a single-clocked master-slave frequency divider as a test
vehicle, the PLA version showed propagation delays 50% longer than those
achieved by an optimized random-logic version. However, it was designed
in a much shorter time and with an active layer 30% smaller than the hand
layout. The PLAs will be presented at the GaAs IC symposium in New
Orleans next week (see p. 49).

for PLA organization

Hitachi to sell Japanese consumer-electronics makers are beating their European compe-
. . tition in the race to start selling video cameras with solid-state image
solid-state video sensors on the Continent. A newly developed MOS sensor will enable
cameras in Europe Hitachi Ltd. to be selling a $1,200 video camera with such an imager in
PAL-standard countries—especially West Germany —by the end of the
year. Sales will start in Secam-standard countries soon after that, when the
firm completes the design of camera circuits for the French system. The
8.5-by-10-mm imager has 374 picture elements horizontally by 577
vertically in the 6.6-by-8.8-mm area of a 2/3-in. vidicon target. The
remainder of the chip is taken up by peripheral circuits and bonding pads.
Horizontal resolution is improved to 350 lines, compared with 280 lines
for the same-sized NTSC-standard devices, which have 384 elements
horizontally by 485 vertically. The higher resolution is attained by stagger-
ing the pixels along alternate horizontal lines by half their pitch and by
signal processing.

66 Electronics /November 3, 1982




AN AMERICAN-MADE
POWER SUPPLY CAPACITOR
THAT’S A SNAP TO PUT ON BOARD

New Sprague Type 80D Aluminum
Electrolytics are competitively priced
and designed for easy installation.

These new 'lytics are ideal for use as input and
output filter capacitors in switched-mode power
supplies and other industrial and commercial
applications. They feature snap-lock terminals to
assure secure mounting on printed wiring boards
with low-cost solder assembly.

Designed for operation at temperatures ranging
from —40°C to + 85°C, Type 80D capacitors have
excellent high-frequency characteristics. To
meet output requirements, they are available in

Electronics /November 3, 1982

popular voltage ratings from 6.3 VDC to 100 VDC.
They are also supplied as input filter capacitors
in standard 200 VDC and 250 VDC ratings.

For detailed technical data, write for
Engineering Bulletin 3156 to Technical Literature
Service, Sprague Electric Co., 35 Marshall St.,
North Adams, Mass. 01247 .

The broad-line
producer of
electronic

parts

ASE-2145

SPRAGUE

THE MARK OF RELIABILITY

a subsidiary of GI Ig(ch:vologios
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PRINTER-PLOTTER

“STATE OF ART”

as manufacturers we guarantee
quality, reliability and progress

TLP 300 OEM versior MTP 20 19” cascade MTP 40 top table model
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Further Great Britain: Siemens, Sunbury-an-Thames, Middlesex, Pr'one (093) 27.85.69 Italy: Siemens Elettra, Milano, Phone (02) 62.48
Finland : Siemens Osakeyhtid, Helsinki, Phone {90) 15.2! Austria, Hunjary,
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Comptec 19” Case

A new case generation that meets today’s technology
Quality design, rugged construction
and all-around accessability

Comptec — "'you cannot have a better package for your electronics”

-

Removable top
Die-cast and bottom panels
aluminum
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Designed for
19" sub-racks,

19" sub-chassis and 19" front panels
¢ books ve”
We on% ok Lpensive

Schroff Inc. - 170 Commerce Drive

Warwick, R.I. 02886 - Tel. (401) 732-3770
Telex 952175 - Telefax (401) 738-7988
Production and Distribution in the U. S.

Our Representative for Canada:
.A.C. Simmonds + Sons Ltd.
975 Dillingham Road - Tel. (416) 8398041

9" Systems for Electronics Packaging Pickering OntarioL1W 3B2 - Tx 06981383

See us at these shows: Midcon, Dallas - Southcon, Atlanta
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“When I need
fibre optic connectors,
I go to the connector company—
Amphenol.”

it pays to put Amphenol connector computers, aerospace, instrumen- connectors. Or if you need something
know-how to work on your fibre optic  tation or commercial, laboratory and  special, we'll customize a connector or
connector problem early. We have the industrial equipment. assembly for you alone.
staff—engineers, designers and Our answer may well be one of our Get a better idea of all we can do for
technicians—and the laboratory and standard, ready-to-go types. you. Get your copy of the “Amphenol
manufacturing facilities. Examples: single- or multi-channel, Fibre Optic Designer’s Handbook.”

So we can act quickly when you printed circuit edge board mount and  Just call your nearest Amphenol sales
need a fibre optic connector for plastic or metal rectangular office or circle reader service number.

Amphenol

An @I.I.IED Company

50 Years of Connector Technology
1932-1982

\

Amphenol World Headquarters: 2122 York Road, Oak Brook, 1linois 60521

Sales Offices: Atlanta (404) 394-6298 + Boston (617) 475-7055, (617) 938-8580 « Boulider (303) 443-4780 « Chicago (312) 986-2330 * Dallas (214) 343-8420

Dayton (513) 294-0461 + Denver (303) 934-2355 « Detroit (313) 722-1420 « Greensboro (919) 292-9273 « Houston (713) 444-4096 * Indianapolis (317) 842-3245

Kansas Ci?/éfvé(i (816) 737-3937 « Knoxville (615) 690-6765 « Los Angeles (213) 532-3180 « Miami (305) 981-2100 * Milwaukee (414) 542-9566 * Minneapolis (612) 835-4595
1

New York 364-2270 « Orlando (305) 678-5504 » Philadelphia (215) 732-1427 « Phoenix (602) 265-3227 « St Louis (314) 569-2277 + Salt Lake City (801) 364-6481
San Diego (714) 272-5451 « San Francisco (408) 732-8990 + Seattle (206) 455-2525 * Syracuse (315) 455-5786 « Washington, D.C. (703) 524-8700
Canada: Montreal (514) 482-5520Q « Toronto (416) 291-4401 « Vancouver (604) 278-7636
International: Oak Brook, linois TELEX 206-054
1982 Alhed Corp
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Significant developments in technology and business

Microprocessor
does multitasking

in real time

by John Gosch, Frankfurt bureau manager

Performance is enhanced
using a 16-by-16-bit
instruction cache for up to
16 program instructions

A new approach to microprocessor
design that incorporates such essen-
tial parts of a rcal-time opcrating
system as the task scheduler has led
to a 16-bit microproccssor with truc
on-chip multitasking support. Devel-
oped at West Germany's Siemens
AG, the SAB 80199 processor is par-
ticularly suited to applications with
extremely critical time related de-
mands— high-speed printers arc a

a particularly good ecxample.

Thus far, 16-bit microprocessor
support of real-time opcrating sys-
tems has been accomplished by
cxpanding the instruction sct with
special instructions or by intcgrating
special parts of such systems into an
external rcad-only memory. The
goal of this “software on silicon™
approach is primarily to increase
system performance, but there is no
rcal improvement in system response
time. This drawback makes such a
processor rather slow at doing recal-
time tasks.

The SAB 80199 gets around this
software shortcoming by implement-
ing cssential parts of a real-time
operating system in on-chip hard-

ware. “The big advantage is that
functions like task changes or priori-
tization of diflcrent tasks can be exc-
cuted extremely fast, which is impor-
tant in handling critical rcal-time
tasks,” says Bernd Huber, sales and
markcting manager for microproccs-
sors, memorics, and gatc arrays in
the company’s Munich-based Com-
ponents Group.

Multitasker. To bc discussed at
the Nov. 9-11 International Micro-
clectronics Congress in Munich, held
concurrently with the Electronica
exhibition, the 80199 can handle up
to cight tasks in quasi-parallel fash-
ion. Thus it can provide real-time
multitasking support.

To do this, it has complcte on-chip

context  storage,
with ecight in-
struction point-
ADORESS AND . »
e TRUCTION crs,.ught status
INSTRUCTION
REGISTER UNIT registers, four
banks of 16-by-
ADDRESS 16-BY-16BIT 20-bit general
CLOCK ARITHMETIC PROGRAM 8-TASK : 2
GENERATOR AND LOGIC CACHE INSTRUCTION registers, cach
uniT POINTER bank dedicated
H to two luSkS, and
— | CoNTROL' cight dcdicated
= input/output
8 spaces for the
MULTI- = ] 5 ol
FUNCTIONAL C[J“?\IFFPIG 8 TIMER A i E ~ ”Cl"lhghll' td;ks.
PORT. MFP : - LU DATA, crelore, there
ORT. URATION ksl COUNTER = | aooness :
UNIT UNITS 2 is no nced to
‘ . @ save and rcload
X RESTART m the old and the
SIGNALS T ncw task con-
08 (STATUS texts—so long as
CONTROLLER — GENERAL no morc than
R%[i'ﬂgﬁ cight tasks at a
JOB-CONTROL UNIT EXECUTION UNIT time arc vying
for exccution.
e ———— R ———————] Switching a
Supportive. The SAB 80199 has complete on-chip context storage, with eight instruction pointers, eight status  task context typ-
registers, four banks of 16-by-20-bit general registers and dedicated input/output spaces for eight tasks ically is per-
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formed in 1 microsccond. The sys-
tem response time is at least onc
order of magnitude better than that
of the best software-driven real-time
multitasking microcomputer on the
market today, Huber says.

In contrast to other operating sys-
tems, a task change is possible after
cach instruction and adds no time
penalty. The built-in scheduler pro-
vides a predefined priority: task 0
has the highest priority and is privi-
leged and intended for the operating
program.

Tasks self-sufficient. For flexible
interrupt handling, the 80199 pro-
vides up to eight pins for external
task-restart requests and eight 20-bit
timer-counter circuits for delayed
external or internal timer-count-
er—controlled restart requests. Each
task can mask its own restart request
and control its multifunction in-
put/output port'’s pin and its timer-
counter.

To raise processing performance,
the 80199 features a 16-by-16-bit
instruction cache, which makes it the
first microprocessor with such a
cache on chip. The instruction cache
is a high-speed first-in, first-out stor-
age unit for up to 16 program
instructions.

For short program loops, it needs
to fetch instructions from the exter-
nal program memory only once,
placing them in the cache. The exe-
cution time for a typical move
instruction is 0.5 us using the cache.
It is 1 wus when the instruction is
fetched externally.

Bus-compatible with Intel Corp.’s
8086 and 8088 processors, the 80199
has a I-megabyte address space
and sports an instruction cycle time
of 0.5 ws. It uses a 20-megahertz
clock. The device is based on Siem-
ens’ Mymos (for micrometer MOS)
technology with 3-um channel
lengths, which is compatible with
Intel’s high-performance H-MOS.

The 80199 microprocessor was
designed for applications in which
available processors are too slow to
fulfill the demands of real-time pro-
cessing. Besides high-speed printers,
systems in which it can be put to use
advantageously are automotive en-
gine controls, process-control and

72

telecommunications gear, and data-
transmission systems.

The 80199 can also be used to
rcalize functions that are presently
implemented with special hardware.
Thus it is possible to run a high-level
data-link communications protocol
with a transmission speed of up to
500 kilobits a second, using two of

the eight tasks that the Siemens pro-
cessor can handle simultancously.
This leads to a significant reduction
of chips in cost-sensitive applications
like terminal printers.

Samples will be available during
the second quarter of next year.
Development support will follow
during the third quarter, Huber says.

France

Integrating two multiplexed optical sources
allows direct coupling to single fiber

Optical transmission systems using
wavelength multiplexing currently
consist of two separate optical
sources transmitting at different
wavelengths, connected by an optical
multiplexer. In order to simplify this
configuration and thus render it
cheaper and more reliable, engineers
at the Centre National d’Etudes des
T¢lécommunications in the Paris
suburb of Bagnecux have been
studying the possibility of a mono-
lithic device that integrates both
optical sources and that can be cou-
pled directly to a single fiber.

So far, they have developed a
structure composed of a gallium-
aluminium-arsenide laser and a
GaAs laser transmitting at 0.885
and 0.85 micrometer, respectively, at
low threshold currents.

They have run trials of the struc-
ture, with the lasers 25 and 10 um
apart. Reducing the distance to 10
um makes it possible to couple the
structure to a 50-um multimode
fiber with a loss of 3 decibels.

The basic architecture consists of
a GaAlAs/GaAs double hetero-
structure with two active layers of
different composition, two 10-um
stripes realized by proton bombard-
ment, a groove engraved down to the
active layer between the stripes, and
the usual metallic contacts on the
p-type layer and the substrate.

Varying the composition of the
layers in the double heterostructure
is achieved by two successive epitax-
ial growths. After the growing of a
GaAs active layer, selective chemical
ctching through a dielectric mask
leaves 30-um bands every 400 um. A
double heterostructure with a
GaAlAs active layer is grown in
these bands, with the dielectric mask
protecting the rest of the surface.

Double function. After removal of
the mask, a groove is chemically
ctched between the two double hete-
rostructures. Then proton bombard-
ment both defines the two 10-um-
wide laser stripes and electrically
and optically isolates the lasers from
each other.

pTYPE GALLIUM

Because the bom-

ARSENIDE, GaAs

p-TYPE GALLIUM
ALUMINUM
ARSENIDE
Gag 7Alp 3As |

pTYPE : -----
GaggsAloosAs
n-TYPE I~ A by

Gag 7 Alg 3As ! 2

n*-TYPE GaAs
S ——

Groovy. Laser structure consists of a GaAlAs/GaAs double
heterostructure with two active layers of different composition,
two proton-bombarded stripes, and an engraved groove.

PRDTON-BOMBARDMENT AREA

/ barded regions are not
subjected to thermal
/ treatment after im-
plantation, their ab-
sorption level is at
least 10 times higher
than the nonbom-
barded regions. There-
fore, optical interac-
tion between lasers is

minimized even
though they are close
together. When
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TEK 2200 Jeeniseesss:

Tek’s most successful
scope series ever: At $1200-$1450,
it's easy to see why!

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they

offer at a surprisingly affordable
price.

There’s no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
obviated the usual cooling fan.

*Price FO.B. Beaverton, OR. Price subject to change

Copyright©1982 Tektronix, Inc. All rights reserved. 136-

Yet performarce is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.
$1450* for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
ycur questions and expedite
delivery. Your direct order incluces

~ THE PERFORMANCE/

PRICE STANDARD

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

ORDER TOLL FREE

1-800-426-2200

Ask for Department 10744

In the state of Washington,
Call (206) 253-5353 collect

Tektronix

COMMITTED TO EXCELLENCE
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produced in this manner, the laser
with the GaAs active layer operates
at a pulsed lasing threshold of 65
milliamperes, while the one with the
GaAlAs active layer has a threshold
of 45 mA. The lasers function in the
fundamental transverse mode, and
they are capable of simultancously
cmitting a power of 7 milliwatts per
face. The 350-angstrom difference in
wavelength between the lasers is
large cnough so that the spectra
cmitted by them do not measurably
overlap.

The structure is, however, not
without its problems. At low speeds
and low modulation, CNET engineers
have noticed a 16-dB crosstalk effect

that rises with the amplitude of the
current variation of the GaAlAs
laser. This effect could cause some
undesirable heating in the other
laser, so the ecngineers plan to
reduce it by working with higher-
frequency modulations.

But the first problem CNET will
tackle is the kind of photodetector
that would be appropriate for the
negative-feedback circuit for cach
laser. Proximity of the two lasers
makes this a potential stumbling
block, so the next step will be a
structure intcgrating a negative-
feedback photodiode. After that, tri-
als at 1.3 and 1.5 um are in the
offing. -Robert Gallagher

) Great Britaiﬂ_

Digital signal-processing system does
5 million 16-bit multiplications per second

Question: when are a spectrum ana-
lyzer, a vocoder that digitizes voice
at very low data rates, and a radio
receiver onc and the same instru-
ment? Answer: when the digital pro-
cessing unit on which all three are
based has been programmed to emu-
late cach in turn.

This technological sleight-of-
hand, by Racal Electronics PLC,
requires a digital signal processor
fast enough to handle all three types
of analog signals in real time. In this
case, the processor is a seven-board
unit built around a TRW 1010 mul-
tiplier chip.

A fast performer. Over 100 times
faster than a 16-bit Motorola 68000
microprocessor, for example, the
Racal digital processing unit
crunches its way through 5 million
16-bit multiplication and accumula-
tion operations per sccond. Alterna-
tively, it can perform a 256-point
fast Fourier transform in 10 millise-
conds, compared with 1.4 scconds
for a 16-bit microprocessor.

To be sure, the TRW chip on which
it was based is now getting a little
long in the tooth, and now coming
onto the market are single-chip digi-
tal signal processors with a similar
level of performance, such as Texas
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Instruments’ TMS 320 or Nippon
Electric Co.’s Micro PD-720. But
the difference, says John Alexander,
rescarch director at Racal Rescarch
Ltd. in Reading, Berks., is that these
single-chip solutions have only now
become available and are in short
supply, whereas the Racal processor
already has been designed into pro-
duction equipment.

For starters, it has been teamed
with onc of Racal’s high-frequency
receivers—the RA 1792, It assists
the operator in spectrum surveillance

tasks by displaying the frequency
spectrum under surveillance, with
control facilities to examine it in
large gulps or in fine detail.

That said, Alexander’s group
could be among the first to usc these
new single-chip high-performance
processors. “When we started four
ycars ago, there was nothing availa-
ble, so we had to develop our own
architecture,” he says. “Now these
second-generation chips are just
coming into view. With the help of
chips like this, Racal wants to get its
seven-card processor down to just a
single card —that could create a raft
of new equipment possibilities.”

Software a key. The group appre-
ciated carly the technology’s poten-
tial impact on cquipment design.
“For the manufacturer,” says Alex-
ander, “there’s the possibility of
cvolving a family of products from a
single hardwarc deveclopment by
software changes alone. For the mili-
tary user—assuredly Racal’s first
customer — logistics problems could
be greatly simplified if an ecquip-
ment’s function can be changed by
changing the software.”

Racal’s processor can perform all
the usual signal-processing func-
tions, such as attenuation, amplifica-
tion, filtering, frequency changing,
modulation and demodulation, spec-
tral estimation, statistical analysis,
and so on. In some applications, of
course, usc of the techniques would
be like “taking a sledgchammer to
crack a nut,” notes Alexander. He

| INSTRUCTION | ‘ l
MATH PROCESS

I | A B
PROGRAM ADDRESS

FLOW GENERATION AX B
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Well-fed. The design of Racal's digital signal processor involves supplying the multiplier
accumulator with its muitiplicands and transferring the accumulated products to memory.
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The AD524. You can’t
build or buy a better
IIA. And you won't
believe the price—
under $10!

The struggle to come up with the right
IfA for your application is over. Never
again will you have to design around
two or three op amps and a handful
of resistors, or pay the high price of a
hybrid, or settle for a monolithic I1C
with less-than-satisfactory specs. Our
new monolithic AD524 gives you all
the performance and functionality
you'll ever need in an If/A. And you
can get it all at a price that’s designed
to make you
forget the
past.

The AD524 has the best specs
attainable in an IfA, whether you're
talking monolithic, hybrid, or discrete.
Nonlinearity to £0.003%. Input offset
voltage drift of +0.5 uVv/°C. Gain
error of +0.02%. Common mode
rejection of 130 dB. 0.3uV peak-to-
peak low frequency noise. Your dream
specs are now a reality!

And the AD524 couldn’t be easier
to use. Pre-trimmed on-chip gain resis-
tors give you pin-strappable gains of 1,
10, 100, or 1000. The AD524's inputs
are internally protected against over-
voltage {power on or off], eliminating
the need for external diode clamps.
And sense and reference inputs let you
make sure that the output is accurately
presented to the load.

So if you're still rolling your own, or
considering the National LM363 or the
Burr-Brown INAIOL, find out just how

good an instrumentation amp can
be. Call Don Travers or Doug Grant
today at 617-935-5565, or write
Analog Devices, Inc., PO. Box
280, Norwood, MA 02062.

ANALOG
DEVICES

The instrumentation amp
that makes all else

obsolete.

Analog Devies, Inc.. One Technology Way. Norwood. MA 02062, Headquarters 61 7-329-4700; Califorria* 714-842-1717, 408-947-0633: linois: 312-653-5000; Ohio® 614-764-8795;
Pennsylvamia: 215-643-7790; Texas: 214-231-5094; 713-664-6704; Washington: 206-25 1-9550; Beigum: 031/37 48 03; Denmark: 02/84 58 00: France: 01/687 34 11, Holland: 016/20 51080,
Israel" 052/28995; hraly" 02/68 98 045, Japan: 03/263 6826; Sweden: 08/282740; Switzerland* 022/31 57 60; United Kingdom: 01/94 1 0466 West Germany: 089/514010.
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Keeping the data pipeline full

Basic to Racal’s digital processing unit is the TRW 1010 16-bit multiplier,
which can multiply two 16-bit numbers in a single 200-nanosecond cycle.
Racal's design task was to extract the maximum performance from the chip
by keeping it well stocked up with data. This involved the use of look-up
tables to speed computation, as well as heavy pipelining with each instruc-
tion divided into three parts —program flow, address generation, and mathe-
matical process-—each independently executed on special-purpose hard-
ware. The overall architecture is relatively simple, with a common bus to
fetch operands and return results to memory and with two product-term
registers to feed the muiltiplier. Now occupying seven 5-by-7-inch printed-
circuit cards, the processor has already been through three design iterations.
The next objective is to reduce it to a single card by using large-scale

integration on some of the surrounding chips.

-K. S.

adds, “You have to combine a lot of

functions at once to make the tech-
nology viable. For cxample, in low-
bit-ratc voice signaling, about 2.4
kilobits per sccond. the proccssor

could cmulate a modem and the
encryption unit; it could exccute the
data projection codes and could per-
form the voice coding, or vocoding,
function as well.” -Kevin Smith

Terminal runs downloaded program,
acts as a personal computer in second mode

Combining roles. Hitachi L.td.’s Per-
sonal Terminal can operatc as a
mainframe terminal or a personal
computer simply by swapping oper-
ating systems from a built-in disk
drive. As a terminal, it will run
mainframe programs written in Co-
bol and thus is a powerful tool for
highly distributed processing.

For the terminal function, the 16-
bit 8086-bascd system uses Hitachi’s
Business Terminal Operating Sys-
tem, which is compatible with the
firm’s mainframes. It featurcs Host
Cobol for the downloading of pro-
grams developed on a mainframe
and then parceled out to terminals.

The unit has only cxecution rou-
tines—it has no compiler, so it can-
not develop programs. Hitachi says
that cquipping the terminal only
with Host Cobol cnables a large
company to maintain control of pro-
grams uscd. A user may, of course,
purchasc a Cobol compiler to run in
the personal-computer mode. but it
would not operate on the mainframe.

The system also features Hitachi's
Data Entry Record Format Descrip-
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tor, a simplificd language with an
RPG-like flavor for devcloping pro-
grams for data entry. Morcover, it
has dual job capability —it can per-
form both batch processing and
interactive processing simultancous-
ly, or it can do on-linc processing,
including accessing a central com-
puter, and local processing.

In the personal-computer mode,
the system uses Microsoft's MS-DOS
operating system. Extended Basic is
offered by Hitachi, although, of
course, any language compatible
with MS-DOS can be used. Also
offered arc a number of scrvice pro-
grams, including a text editor and a
file-conversion program.

Conversion bridge. The last-named
program forms a bridge between the
two modes. It will convert files even
if the file format or character repre-
sentation is different. In the terminal
mode, EBCDIC is used for compati-
bility with mainframes, while in the
personal mode, the usual ASCI code
is used. Conversion time for a 100-
kilobyte filc is a very rcasonable two
or three minutes.

in its simplest configuration, the
terminal has 60-k bytes of uscr
memory. Nozomu Shimamoto, chicf
of the Engincering division’s market-
ing department, says that this
amount is suflicient because jobs
requiring larger amounts of memory
can be performed more cfliciently on
the host.

There are, in fact, 256-K bytes of
main mcmory, but 128-K bytes arc
used by the terminal operating sys-
tem and another 60-K bytes by its
firmware, including decvice drivers
and task control. As an option,
another 60-K bytes arc available for
dual job operation. The remaining
4-K-byte blocks arc used for tables.

The MS-DOS only requires 64-K
bytes, however. So in the personal-
computer mode, there arc 192-K
bytes of user memory.

Options available. The smallest
practical system includes a 12-inch
black and white cathode-ray tube,
two built-in 1-megabyte floppy-disk
drives, a 150-character-per-second
dot-matrix printer for alphanumecrics
or the Japancse kana syllabary, and
Host Cobol. The list price is $3,600
in Japan, but therc arc many
options, starting with the extra
memory for dual-job operation. Oth-
cers include a color CRT and 180-K
bytes of memory for a 720-by-540-
dot, scven-color graphics display.

The system can be ordered with a
9.8-megabyte, 5-in. hard disk in one
of the floppy-disk slots. Additional
floppics can be added cxternally, but
at present the hard disk must be
installed at the factory. Other
options include readers of bar codes,
identification cards, and optical
characters, plus several printers.

These printers include a nine-by-
scven-dot alphanumeric matrix
printer and a 24-by-24-dot kanji
(Chinese character) printer, which
fit under the terminal and so occupy
no desk spacc. Single shecets of paper
arc fed through the front, so though
thcy arc obviously not suited to
applications requiring high through-
put, Hitachi says they arc cspecially
uscful in applications rcquiring mul-
tiple preprinted forms, which would
be diflicult to implement with roll-
paper fced. -Charles Cohen
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SIEMENS

The Protectors.

insulation resistance, low
capacitance, and are available with
rated breakdown voitages from 75V up.

Siemens SIOVs are energy-
absorbing, voltage-dependent
resistors for surge protection in the
11-1000 volt range. They offer high
reaction speeds, energy ratings up
to 5000 joules, and current surge
capability up to 40,000A without
extinguishing limitations.

Don’t wait for “‘a bolt from the
blue” to convince you to protect
voltage-sensitive equipment from
harmful transients generated by
atmospheric or man-made sources.

Siemens offers the world’s most
complete line of protectors: metal
oxide varistors (SIOVs) and gas-
filled surge voltage protectors
(SVPs). Proven in tens of millions
of field applications, economical
Siemens protectors safeguard your
telecommunications and AC line-
operated equipment.

SVPs from Siemens are crowbar-
type devices combining small size
and low cost with high current
capability (rated up to 20,000A
peak). SVPs also feature high

For further information return the
coupon. Or contact

Siemens Corporation,
Components Group,

186 Wood Avenue South,

Iselin, New Jersey 08830

(201) 321-4546

e
&
-
-3

Specify Siemens and be secure.
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sector. Telecommunications in par-
ticular failed to materialize as a
boom market. At Thomson-CSF in
Paris, there is even some surprise at
the weakness of iCs. ““At the
moment, discrete components are
stonger than ICs. It’s usually the oth-
er way around,” says Jean Caillot,
the company’s commercial director
for components and tubes.

Even if he agrees that the market
is generally weak,

to television, with more than 2.5 mil-
lion color sets to be sold this year.
And video-cassette recorder sales are
exceeding expectations: sales this
year could reach 1.8 million units
compared with last year’s total of
just under a million.

However, the instrument market
is flat, says Colin Gaskell, managing
director of Marconi Instruments
Ltd. Still, Marconi’s program of 20
new products in as many months has
meant good growth, which may
make Gaskell’s view overly pessimis-

about the Italian electronic indus-
try’s chances for 1983. “This year
our book-to-bill ratio was above 1
from January to July,” he says.
“Taken as a whole, this year will be
flat. But in 1983 we could see a
growth in the electronics market of
as much as 25% to 30% in lire.”
That, though, translates into just
about 5% in dollar-based real terms,
allowing for continuing decline of
the lira against the dollar.

Common for Western European
countries is that some products will
be doing much better

Caillot takes some
comfort in the relative
position of the French
market. “Compared
with other European
countries, we are not
doing that badly at all,
particularly when you
look at Germany,” he
argues.

Hope in Albion. For
the British, there is
some hope as the nose-
diving UK economy
has leveled off.
Among the more
promising signs, the
big electronics compa-
nies—among them
GEC, Plessey, Ferranti,
and Racal—have been
reporting good results.
And even ICL Ltd.,
which was almost
shipwrecked, is now

Two pessimistic views of Europe

As executives of worldwide component firms, Fritz A. Lohmann,
a director at Philips GmbH, and Gernot J. Oswald, marketing
director for integrated circuits at Siemens AG, are inclined to
take a global view of their specialties, and some of their assess-
ments may be disquieting to the Europeans. Lohmann, who is
also head of Hamburg-based Valvo GmbH, the West German
components-producing subsidiary of the giant Dutch firm,
regards the per capita consumption of microelectronic devices
as an important indicator. He puts this year's consumption in the
U. S. at $16.80 per person and sees it rising to $32.40 in 1986.
For Japan, the 1982 per-capita figure is $17.60, going up to
$34.40 in 1986. Western Europe checks in at a meager $4.80 for
this year, doubling to $9.60 by 1986.

For his specialty—integrated circuits—Oswald also sees
Western Europe slipping at the expense of the U. S., Japan, and
Southeast Asia. One reason, he says, is that Europe lacks
significant production of personal computers, electronic games,
and video recorders—all items that gobble up ICs. Taking a look
at Western Europe alone, the Siemens executive sees West
Germany, although still the continent's biggest single IC con-
sumer, losing ground to France and the UK. The reason: insuffi-
cient awareness on the part of the German public of the impor-
tance of electronic technologies.

-John Gosch

than the average for
semiconductor compo-
nents. In West Ger-
many, for example,
sales of memories
should grow about
20% and those of mi-
croprocessors even
better than that next
year, according to
Bernd Huber, sales
and marketing manag-
er for these product
groups at Siemens AG.
Huber forecasts the
same growth for
Western Europe as a
whole and thinks it
can be sustained at
least through 1986.
Devices that inter-
face microelectronics
with the outside world
are also in for above-
average hikes. Ger-

expected to become
profitable before too long.

For components, there is an
upturn on the way. Mike Young,
chief of market research at Texas
Instruments Ltd., says, “We expect
a small dollar growth for the semi-
conductor market for Europe as a
whole.”” But he adds, “The UK econ-
omy is booming with quite a strong
growth in dollars and an enormous
growth in pounds sterling.”

Sector by sector, telecommunica-
tions is perhaps strongest. British
Telecom is accelerating its moderni-
zation and a host of new companies
is lining up to enter the liberalized
terminal equipment market. And
consumer spending has plummeted,
which has helped parts of the con-
sumer electronics market. For exam-
ple, homebound Britons have turned
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tic. For example, at Hewlett-Pack-
ard, product marketing manager lan
Allardice expects 8% to 10% dollar
growth in the UK market in the year
ahead; meanwhile, Marconi’'s Roy
Lester, who heads test-equipment
marketing, reports a major business
upturn in the last few months.

Half-full. In Italy, perhaps the
most important asset is a more sunny
way of looking at things. “I'd say we
are in a stable recession,” chuckles
Mauro Taraborrelli, manager of the
semiconductor division of the Italian
subsidiary of ITT. “Probably our
most serious problem is a constant
rise in the cost of labor, about 20% a
year, coupled with low per-capita
productivity.”

Despite this somber background,
Taraborrelli is cautiously optimistic

man marketing offi-
cials predict annual growth of at
least 20% and see Western Europe
consuming well over $200 million
worth of such components in 1985.
During the second half of this dec-
ade, some 20% of all sensors sold will
be for mass applications in, for
example, household appliances and
automobiles, the experts say.

Much the same can be said for
gate arrays, although the timing for
a real applications breakthrough is a
controversial subject. UK-based
Mackintosh International Ltd., a
specialized market-research firm,
pegs the world’s noncaptive gate-
array market in 1986 at $1.2 billion,
a ninefold increase over the 1981
level. Needless to say, such growth
will come at the expense of standard
ICs. O
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You've never had it so fast.
Zilogk newest Z80.

Saved again. Just when you
thought your 8-bit designs had
gone about as far as they could

go, Zilog has done it once more.

The new Zilog Z80H is 33 to
320 percent faster than any Z80
you've ever used before. It
lets your proven 8-bit product
design move up into competition
with 16-bit machines without
the costly software investment
of reprogramming for new CPU
architectures.

There's an added bonus
for even higher throughput and
system performance levels.
The Z80H is designed to work
with the powerful, high-speed,
Zilog Z8500 family of 16-bit

peripherals. Choose from
synchronous and asynchronous
serial communications con-
trollers (SCC .and ASCC), a
counter/timer-parallel I/O unit
(ClO), direct memory access
(DMA) and a clock generator
unit. For your dual processor
applications specify the Z80H
and the companion Zilog bus
interface controller (FIO).

The Z80H CPU is available
from your nearest Zilog dis-
tributor. For fast information

call Zilog at (408) 370-8019. Or

write: Zilog, Inc., Components
Marketing, MS C2-1, 1315 Dell
Avenue, Campbell, CA 95008.

12 MH7

4
Z80H FAMILY 41
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Pioneering the Microworld.
An affiliate nI'EXON Corporation
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actual 68000 silicon.

Now evidence of success is start-
ing to show up. First, Motorola says
that it is pleased with initial second-
sourcer Signetics’ processor produc-
tion and that Mostck is ‘“‘coming
along nicely.” Second, the peripher-
al parts that Motorola needs to chal-
lenge Intel are beginning to sce day-
light.

Peripherals, in fact, are now a top-
priority item at Rockwell. The divi-
sion alrcady has brought out three
devices of its own for delivery before
year-cnd, most notably an ambitious
multiprotocol communications con-
troller. A chip with the density of
very large-scale integrated circuits,

it supports all major protocols,.

including synchronous data-link con-
trol, X.25 bisynchronous, and RS-
232-C. In addition to a local-net-
work and a floppy-disk controller,
Rockwell plans scveral morc each
year.

Perfect blend. Signetics’ Mecyer
calls the planning process a high
point. Besides getting together fre-
quently to agree on new products
and specifications, the partners have
added a new wrinkle: a voice in what
specific features Motorola’s soon-to-
be-announced processors should
have. “We get a vote in what they
are doing—they may have 51% and
we may have 49%, but we still have
the 49%,” Meyer says.

For Motorola’s part, it acknowl-
cdges “‘taking greater pains to ensure
that second sources can actually pro-
duce” says Jack W. Browne Jr.,
68000 markcting applications man-
ager. “The customer basc tends to
demand a little more accuracy than
perhaps five years ago,” he adds,
which is one reason the partners
keep in close touch. Not only docs
this prevent process missteps—one
arca where Motorola rides tight
herd —but it produces another ad-
vantage mentioned frequently by
cveryone. “It cuts down on duplica-
tion and allows each company to
pursue its own strength,” says one
cngineer.

Motorola has strung out its alter-
native pacts over ncarly threc years,
signing Rockwell in 1979. Japan’s
Hitachi Ltd. and France’s Thomson-
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CSF came aboard in carly 1980, with
Signetics and Mostek following. All
initially built 68000 processors, but
cmphasis on peripherals grew: it cul-
minated in the Mostek-Signetics
announcements in March 1982.

The relationship with Hitachi is
ticklish, industry obscrvers say, par-
ticularly in the view of U. S. custom-
crs. Motorola says only that it treats
all partners ecqually and that Hitachi
is performing well, with samples of
peripherals now beginning to ship.
However, other sources say that
Hitachi is slow to keep other sccond
sources informed. Sources add that
Thomson was slow getting up to
speed, but now is ncaring the prod-
uct phase.

Intel dealing. If the Motorola
agreement is blazing a trail, what
about competitors, particularly In-
tel? Even this Santa Clara, Calif.,
frontrunner gives signs of hearken-
ing to the same needs, as indicated
by its 10-year pact for the iAPX86
family with neighboring Advanced
Micro Devices Inc. in Sunnyvalc.
Similar to the Motorola deal, it
involves all updates on masks and
test tapes along with design informa-
tion. Says Dick Koeltl, AMD market-
ing manager for MOS microproces-
sors and peripherals, “It’s far more
than just agreeing with a spec; you
have to build and test the parts as
well.” No dectails have yet been
announced on specific parts.

On the boards at National Semi-
conductor Corp., Santa Clara,
Calif., is a similar contract that calls
for Fairchild Camera & Instrument
Corp., Mountain View, Calif., to
build and support its NS 16032 pro-
cessor and peripherals. Gil Amelio,
gencral manager of Fairchild’s Mi-
croprocessor division, shuns the “sec-
ond-source” term. *“It’s a partner-
ship in a particular business area.
This is not just a change of words—
it's a change in attitude as well.”

Though initial successes arc heart-
cning, Motorola thinks six to cight
more months must pass before its
partnerships fully prove themselves.
But others such as Rockwell’s Cot-
terman sec grander vistas. “This
could be a way for U.S. firms to
meet the Japancse challenge,” he
belicves, since this type of coopera-
tion is possible without violating
antitrust statutes. O

What is “The Alps Advantage”,
and why is it important to you,
our customers?

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

For design engineers, it means
avast array of electro-mechanical

Welcome 5o
T o T products—

particularly
noteworthy for their

Alps innovative technology,
Advantage -

of-the-
art performance, high degree of
miniaturization, built-in quality and
long-life reliability. It also means a
never-ending flow of new product
introductions and helpful applica-
tion engineering assistance from
our Technical Product Managers.

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

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

We look forward to the
opportunity of putting The Alps
Advantage to work for you.




e Alps Advantage in eéypoardas:

Keyboards for modern product
design. When you bring your key-
board requirement to Alps, you'll find
yourself in good company, alongside
many of the maost prestigious OEM
industry names in the world. From
single key switches to complete key-
board units including matrix and
encoder circuits, you'll discover the
quality, reliability and customer
service that have become such impor-
tant parts of The Alps Advantage,
togather with everything you need
to sharpen the competitive edge of
your products:

Full-travel keyboard units. Standard
or customized designs, mechanical or
conductive rubber contacts, soft-
push or tactile feedback with “snap™
or ‘click” feeling.

KFL low profile keyboard. Meets the
latest world-wide standards of ergc-
nomic design, including European CIN
requirements for reduced keyboarc
height. The KFL is only 15.2mm from
PC board to keytop.

Mem-Tact panel keyboards. Ultra-
low profile units, custom-designed o
your requirements for arrangement,
feeling, component mounting, dust
and water-proof construction, etc.
Two-basic styles: sheet type enclosed

and keytop type.

Wida2 choice of keytops. Sloped,
stepped or stepped-sculptured. 10
standard colors. Double-shot molded
legends. An almost infinite variety cf
combinations!

A complete choice of standa
- ! TP e ~ et —_

. ¥, Y

Custom design and application
assistance. Our Engineering Product
Managers are highly skilled, experi-
enced keyboard specialists. You are
invited to consult with them during
your earliest design planning. They
can probably help you save time,
effort and money,. Write or call today.
and let the world:s largest keyboard
supplier put The Alps Adventage to
work for you.

ALPS ELECTRIC (USA), INC.

100 N. Centre Ave., Rockville Centre, NY 11570
Phone 516-766-3636 - Telex (WU)14-4508
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Companies

Tektronix prepared for the upturn

Advanced new production lines and thorough reorganization

are put in place as firm faces lower profits

by Stephen W. Fields, San Francisco regional bureau manager

There are two chief ways to ride out
a recession such as the current U. S.
downturn: a company might cut
back severely on capital investment,
rescarch and development, and ex-
pansion. Or it might beef up its pro-
duction lines and accelerate product
devclopment in order to position
itself for the anticipated upturn. In
Bcaverton, Ore., however, the man-
agement of Tektronix Inc. has taken
the latter method even further.

In an cffort to “get back to the
string of consecutive yearly increases
in carnings that we cnjoyed for 10
years from 1971 through 1980, the
company is undergoing a major

overhaul,” says William Walker,
chief operating officer of the world’s
leading oscilloscope maker. The re-
organization began scveral years
ago. Tektronix is now divided into
threc groups, and it has made major
plant investments intended to sup-
port the production of advanced new
products.

Fiscal 1982 (ending May 31)
showed a 12% increasc for sales to
about $1.2 billion. But after-tax
return on sales dropped from 7.5% to
6.6%. “The first threc quarters of
fiscal 1982 looked very good,” says
president Earl Wantland, “but then
we saw a slow deceleration and then
a drop in May [1982] resulting in a
weekly order rate below fiscal 1981
levels.”

Even with the lower carnings,
Tcktronix has been putting about
10% of sales into capital investment.
However, the firm has cut back in
other arcas, including reducing all
cxpense budgets by 6%, phasing out
temporary workers, and laying ofl
68 employces (out of 23,000 world-
wide) from product divisions and
central administrative functions. It
anticipates morc layoffs as it adjusts
production schedules to the reduced
level of orders.

For the past three yecars the firm
has made large investments in facili-
tics and cquipment. Last year, the

largest expenditures were made in its
new Clark County (Washington)
manufacturing plant that is just
coming on lin¢ for portable oscillo-
scopes. The plant is outfitted with
the latest in computer-aided-design
and semiconductor-production
cquipment. In addition, the facility
has a printed-circuit-board section
that is duc to open in January; an
automated high-volume CRT line,
which is coming on stream; and a
high-volume hybrid-1¢ assembly line
that has just started up.

Tochold. All this is aimed at mak-
ing Tcktronix more productive. A
good cxample is the 2200 series
scope. As John Gragg, portable-
scopc marketing manager, explains
it, “Tektronix has not been a high-
volume, low-cost manufacturer and
docs not scll through distributors.
But companices like Philips, Matsu-
shita, Trio, and Hitachi [all of which
make low-cnd portable scopes] are.
If we let them establish a market
basc at the low end, they could move
up, cutting into our market share.
And since market sharc and profits
arc interrelated, we don’t want this
to happen.”

Tcktronix” answer was a portablec-
scope linc in the 60-megahertz,
$1,200-t0-$1,450 range—the 2200
scrics —with a lower manufacturing,
as well as a lower sclling, price. It
cmploys single-board construction
with 90% less internal cabling and
65% fewer parts than the units it
replaces—and no fan. “It’s simpler
and more reliable than the scopes it
replaces [the T900 and the 455],”

j | TEKar | [TEce
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says Gragg. This is an important
marketing consideration because
“it’s difficult to support a $1,200
product when a sales or service visit
costs from $190 to $230.”

Changing markets. To enable it to
react quickly to changing markets
like low-cost scopes, technologies,
and business conditions, the compa-
ny has been organized into three
groups. These are the Communica-
tions and International Group, the
Design Automation and Information
Display Group, and the Instrumen-
tation and Technology Group.

The Communications and Inter-
national Group, headed by Larry
Mayhew until he left Tektronix last
month to become president of Data
170 in Redmond, Wash., has the
most employees. It contains the ser-
vice operations, international mar-
keting and sales, distribution, pro-
curement, and the four business
units that are associated with the
communications division, among
them the Grass Valley group, which
makes switchers for Tv studios and
production houses.

Design Automation and Informa-
tion Displays is managed by vice
president Larry Sutter. The Infor-
mation Displays half builds graphic
terminals; Design Automation builds
logic analyzers such as the DAS
9100 and the new color DAS.

The Instrumentation and Technol-
ogy Group, headed by vice president
Wim Velsink, is most representative
of what Tektronix’ business looked
like in the 1960s. It contains the
oscilloscope business units and the
general-purpose modular instru-
ments. But it also contains the Tech-
nology Center, responsible for the
automated CRT line, semiconductor
design, wafer fabrication, and hybrid
assembly, along with advanced re-
scarch. And it is the group that has
been spending the most money—all
of the new facilitics come under it.

The overall situation at Tektronix
is best summarized by Wantland:
“Right now we have plenty of capac-
ity. Unfortunately the future didn’t
arrive on time. But with these invest-
ments, we will be ready for the
upturn when it comes.”
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Keeping you ahead of the pack...

You {and we) are in a quick-moving business
News breaks frequently. Change is the name of
the game. Awareness is the way to win.

Give us one hour of your time every two weeks
and we will keep you aware of what's going on f ¢t S
around you and around the changing world of Gl )
electronics technolagy.

Keep ahead of the pack. Send in one of the
subscription cards in this issue.
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testing game.

‘See us at the '82 International Test Conference, Franklin Plaza Hotel, Philadelphia Nov.16-18

The 73340 VLSI Test System

The T3340 provides you with the credible test results that give
you an ace over your competitor in the VLSI testing game—
an advantage that just could lead you to the start of device
production or to that long-awaited application development.
The T3340, with its 40MHz data rate, 80MHz clocking and
newly designed test head, deals you this ace in the form of
Takeda Riken's Hi-Fidelity test waveforms.

Pin Electronics

The T3340 system has two types of test heads, optimized
specifically for VLSI devices. One, the high-voltage head, is
intended for use with MOS and TTL devices and provides a
—2V to 8V device interface with 3.5ns/3V performance. The
other is ECL intended low-voltage head with a —2V to 0V,
1ns/0.8V device interface. To provide uniform performance on
256 pins, the system thermal, noise, and matched impedance
design goals were implemented using selected parts, with the
pin electronics jitter reduced to a low 10ps or so.

Signal Path

The hybrid ICs, contact pins, connectors, relays, coaxial
cables and insulators used in the signal path from the pin
electronics to the DUT through the performance board and
HIFIX™ (High Fidelity Tester Access Fixture) are all in-house
Takeda Riken developed. The result is the achievement of the
minimum path and stray capacitance to all pins as well as
uniformity of impedance and electrical path length. The T3340
test head and HIFIX™ are designed so precisely as internally
allowed no more than half inch or several 10s of picosecond
to ensure Hi-Fidelity measurements.

Automatic Calibration

The T3340, with its jitter-free path, can be further enhanced
by using the automatic calibration feature to enable control of
test vector/clock/strobe positioning. This ensures highly
repeatabie test results with a minimal guard band.

The T3340 systems are supplied in the U.S. by Takeda
Systems Inc., a capable and complete customer support
organization that is already dealing VLSI testing aces to U.S.
test engineers.

ADVANTEST systems are developed and manufactured by Takeda Riken,

1-32-1 Asahi-cho, Nerimaku, Tokyo 176, Japan, in cooperation with the N.T.
and T. Musashino Electrical Communications Laboratory.

Takeda Systems Inc.

385 Sylvan Avenue, Erglewoaa Ciitfs |\IJ 07632 Phone (201)569-4114
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It’s the old question of
when to test. We think the
‘power of ten’ rule makes the
decision easy.

The rule:

The cost of replacing a
defective component increases
ten-fold with each step of
manufacture.

It’s the difference
between catching a defective
component at incoming
inspection for 30 cents, or
completing your circuit board
before discovering it. Now the
cost is $3.00. Install the board
in the equipment and repair
costs jump to $30. Let it get
into the field, and the rule still
applies. You can see that it
doesn 't take long for your
profit to take a beating.

Price valid through12/1/82
Circle 92 on reader service card

—— . Electro Scientific Industries, Inc.

800 5471863

in LRC testing

Start at the beginning

Test your components
before you install them in the
board with a low-cost 252 LRC
bridge from ESI. You'll be able
to test passive components for
L,R, C, G and even D. That
means you can structure your
test to the factors that are
important to your application.

With a basic accuracy of
0.25%, you’ll have confidence
in your tests. When the part
reads good, you can be sure
that it really is.

To get more information
fast, give our Measurement
Engineer. Steve Blum a cail,
toll-tree. He'll show you how to
beat the power of ten rule with
an ESI 252 bridge.




Technical articles

CML and flip TAB join forces
in the DPS 88’s

Honeywell's new DPS 88 com-
puter marks a distinct ad-
vance from its DPS 8. The DPS
8 was an air-cooled mainframe
based on TTL and Schottky

micropackages

was developed to create this
high-speed mainframe.

In the first, Dale Buhanan
discusses state-of-the-art CML
technology and compares it to

TTL housed in ceramic dual
in-line packages, which were mounted on multilayer print-
ed-circuit boards. The DPS 88, on the other hand, is
based on high-speed current-mode logic. These large-
scale integrated circuits are tape-bonded face down to a
large multilayer ceramic substrate, called a micropackage,
which in turn is mounted to a multilayer pc board. Each
micropackage Is individually water-cooled.

The following two articles by Honeywell engineers will
describe in depth some of the innovative technology that

Part 1

CML scraps emitter follower
for ECL speed, lower power

by Dale Buhanan

Honeywell Information Systems Inc., Phoenix, Ariz.

O Driven by the manifold advantages of more highly
integrated systems, mainframe-computer designers have
strayed from the path of traditional packaging technolo-
gy. One tack the DPS 88 designers have taken, packing
scores of bare integrated circuits closc together on a
ceramic substrate, thrusts the chip designer as well into a
foreign environment. The much-reduced interconnection
capacitance of such a micropackage does away with the
nced for the power of cmitter-coupled logic’s emitter-
follower driver and opens the door to current-mode logic.
its lower-powered and slightly faster cousin. The simplic-
ity of the logic gate, its spced in the basic logic functions
achicved with a single gate delay, and the relatively low
gate power combine to give CML a clear advantage over
ECL in large-scaie 1Cs in a micropackage carrier.

From the earliest days of bipolar technology, circuit
designers noted that current switches arc faster than
their voltage counterparts. A logic family based on steer-
ing currents without altering their values, then, seems
intrinsically faster than one based on voltage-switching
techniques, such as TTL, that actually turn currents on
and off. With some tradcofTs, that has indeed proven
truc with ECL and CML.
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emitter-coupled logic and TTL.
The article shows why CML is superior in its proper
environment and why environment plays an important part
in its performance.

In the later article, C. H. Mclver describes the details of
the facedown tape automated bonding of the CML chips
and the fabrication of the muiltilayer thick-film ceramic
micropackage. Particular attention is paid to the special
copper-thick-film conductor system. -Jerry Lyman

Packaging & Production Editor

Both varicties use a differential pair for the major
switch, which behaves like an operational amplifier driv-
en completely to the supply voltage in cach direction.
Circuit diagrams of the basic gates look similar (Fig. 1),
but they differ subtly in operation.

The reference voltages represent the center point of
the logic swing. In ECL, with a —1.29-volt reference and
a nominal collector voltage swing of 0.85 v, the collec-
tor-base junction on the signal-input side goes to 0 Vv
under worst-case conditions. On the reference side, that
junction always remains reverse-biased by 0.44 v. Thus,
the transistors never saturate, speeding switching. How-
ever, the emitter follower is always on, increasing power
consumption. The usc of the emitter-follower output
dictates the ECL operating levels. Rather than rising all
the way to O v, as in CMI., the ECL high level stays a
diode drop below to drive the cmitter-follower output
stage.

In contrast, CMI. employs a reference voltage of 0.25 v
and a signal swing of 0.5 v. The collector-base junction
of the input transistor then becomes forward-biased by
0.5 v at most, a condition termed soft saturation because
negligible forward injection across the junction takes
place. With little excess charge stored in the base in soft
saturation, switching speed remains comparable with
that of ECL.. At the same time, an off transistor cuts off
completely. keeping power consumption of the basic
switch to a minimum. Furthermore, the additional power
of ECL’s emitter-follower driver is climinated.

The single differential pair of a CMI gate drives the
following gates directly from cither collector —both true
and complement outputs are available with ncarly cqual
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1. Cousins. The basic current-mode logic gate (a) differs from the emitter-coupled version (b) in not including an emitter-follower driver. Also,
the 0.5-volt logic swing of CML takes transistors into soft saturation, slightly turning on the base-collector junction.

speed. A typical 3-micrometer-geometry gate switches in
0.7 nanosccond. Gate delays are cssentially a single
transistor delay because most logic functions are imple-
mented with a single differential pair as the primary
switch. As in ECL, series gating generates the most useful
logic functions with a single logic-gate delay, as in the
cxclusive-OR gate shown in Fig. 2. The 3.3-v supply is
the minimum voltage that supports the serics-gating
logic structure, so CML’s power consumption is at an
absolute minimum, without sacrificing any speed.

The temperature dependence of the ¢MI operating
point limited its usec in the past. As temperature
increases, the forward current across the collector-base
junction increases, preventing CMI1. operation above
about 85°C, In cffect, therefore, the

for some time, yet another sct of constraints has kept
ECL in the fore. The transmission medium and typical
distances between gates in past systems heavily favored
ECL, which is a load-terminated circuit, over CML, which
is a source-terminated circuit.

To see this difference and the tradeoffs involved,
assume a typical system configuration of the past dec-
ade: small-scale 1Cs on printed-circuit boards. The basic
logic functions arc housed individually in dual in-linc
packages mounted on copper-clad glass-cpoxy circuit
boards having nominal trace impedances of 50 to 100
ohms; up to several inches separates packages, and sever-
al ICs are connected along the printed transmission line.

soft-saturation region moves to lower
collector-basc voltages, slowing the
circuits.

In the present gencration of CML
intended for very large-scale integra-
tion, currents are sct on chip by a
voltage- and temperature-compen-
sated reference regulator, so that the
current and the corresponding logic

Vee

500Q

When a ¢ML gate drives such a network, the voltage
AB + AB

% 500 Q2
T AB + AB

j Vi Ve

swing will stay below the collector-
basc saturation voltage (Fig. 3).
Reliable operation at up to 110°C B
has been achieved.

Although those advantages and
problems of cML have been known

2. Series gating. CML, like ECL, econo-
mizes on transistors in the basic logic func-
tions, as in this exclusive-OR gate. The B
input switches the lower transistor pair,

5k§2

REFERENCE
VOLTAGE
(Va)

BIAS 5 KS2

250 Q2

steering current to one of the two upper
differential pairs that are switched by A.
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division between the collector resistor of the gate and the
characteristic impedance of the transmission line propa-
gates a wave of voltage lower than the logic threshold
down the line. Gates tapping off the line do not switch as
the wavefront passes, becausc the voltage level is below
threshold. When the wavefront reaches the far end of the
line, it reflects off the high-impedance termination (the
base input of another CML gate), bringing the voltage
level up to full amplitude. As the reflected wave returns,
the full-amplitude signal switches the stub-connected
gates (Fig. 4). Gates close to the driver sec almost twice
the transmission delay, since the wavefront travels twice
as {ar. Whatever delay the fast current-mode-logic gate
saves, the doubled medium delay loses.

Source termination —the CML driver’s collector resist-
or—is simply a poor solution for driving a line with
distributed loading and has prevented CML from
entering the market for standard logic parts. ECL's low-
impedance emitter-follower output is a good solution:
with the low-impedance output, voltage division with the
line impedance is a minor effect, and a nearly full-
amplitude wave propagates down the line, switching all
the gates on the first pass. At the final load, the line
terminates in its characteristic impedance, preventing
reflections. Unfortunately, considerable power is con-
sumed for this driving capability, more than is used in
the gate itself.

In addition, even with the increased power consump-
tion, transmission delays still account for roughly 50% of
the overall delay. Clearly, those typical configurations of
the past do not represent the ultimate solution for large
systems.

The CML environment

With the advent of vLSI technology, a great many
gates can be put on a single chip, where no significant
transmission delay is encountered. In a micropackage, 50
to 100 cML chips can be mounted on a single substrate
close together. In this case, the wires between chips are
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3. Soft. Excess base current to a forward-biased collector-base
junction increases with temperature. To allow CML circuits to operate
at high temperatures, the reference-voltage generator keeps the logic
swing below the diode turn-on voltage.

short enough that they behave as simple RC loads,
rather than as the distributed load of a transmission line.
In this environment, CMiL. comes into its own.

CML’s low 0.5-v logic swing mcans that load capaci-
tances arc charged more rapidly. Chips on a single
substrate are at close to the same temperature, so that
operating points differ little, maintaining noise margins.
A CML gate may be readily modified to provide a
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4. Termination. Switching a distributed load from the collector resistor of a current-mode logic gate in effect doubles the transmission delay
(a). For the simple RC loading on chips or within a micropackage, CML has adequate drive capability (b).
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low-impedance emitter-follower output, so that an ECL-
like line-driving capability is available where needed.

Anticipating a large investment in CML as a logic
family requires some attention to the process technology
and cxpected yicld of the chips. Since CML's supply
voltage is only 3.3 v, lower breakdown voltages may be
tolerated in the substrate. Heavily doped low-resistivity
starting material is more impervious to impurity contam-
ination, boosting yiclds.

Other factors also increase the yield of ¢M1 chips.

Part 2

CMI. ties driving collectors directly to receiving bases.
Collector resistors arc a low 100 Q, so that emitter-base
junction leakage currents cause negligible voltage drops
in them. As a result, greater process variations arc
tolerated. Overall, the small number of devices per gate,
plus recent advances in processing technology allowing
two and three levels of metal wiring, help keep chip arca
manageable. CML depends on a correct ratio of emitter
to collector resistance, but not on cither’s absolute val-
uc—another margin for crror that helps yicld. 1

Flip TAB, copper thick films
create the micropackage

by Chandler H. Mciver

Honeywell Information Systems Inc., Phoenix, Ariz.

O The multilayer board and dual in-linc package that
had been the pick of Honeywell’s packaging designers
for previous computers could not quite cut the mustard
when it came to accommodating the extraordinary inter-
conncction density, performance, and heat dissipation of
the current-mode logic arrays of the DPS 88 mainframe
computer. So, to unleash the high switching speeds of the
arrays, a ncw multichip package was created. Called a
micropackage, it consists of a large multilayered ceramic
module with the CML large-scale integrated circuits
bonded face down to copper thick-film conductors on the
substrate in the mcthod known as flip TAB, or tapc
automated bonding. These packages, in turn, arc then
mounted on a multilayered motherboard to achicve a
high chip-packaging density with minimal wiring
lengths.

At 80 millimeters on a side and with five layers, the
micropackage shown in Fig. | carries up to 110 chips
and has 240 input/output pads. One such package is the
cquivalent of two 12-by-12-inch multilayer printed-
circuit boards and their associated hardware. It is fully
up to the job of housing the dense wiring needed for the
matrix of chips, with no degradation in performance, and
of dissipating the high power gencrated by the large
number of chips.

The dual keys to the success of the new package arc its
large-scale employment of the flip-TAB technique and
the optimum electrical and thermal design of the large
thick-film hybrid assemblies. Because the advantages of
the micropackage in toto could not have been rcalized
without a suitable 1C package, the second level of pack-
aging —comprising the chip and its beam-tape leads —
merits first scrutiny.

Facedown TAB

The TAB technique has gradually gained industrywide
acceptance for assembling DIPs and hybrids because of
its rcliability and built-in chip-handling ability, plus the
opportunity it presents for testing chips on tape. In
conventional faccup TAB, specially bumped chips are
mass-bonded to the inner lcads of patterns, which have
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1. Micropackage. Honeywell developed this micropackage for the
subnanosecond logic of its new DPS 88 computer. The 80-by-80-mm
multilayer ceramic substrate holds an average of 60 chips and
replaces two 12-by- 12-inch multilayer boards loaded with DIPs.

been etched from a thin layer of copper laminated on an
insulating film. In a hybrid application, a chip and its
copper interconnection are first excised from a frame of
tape; then, with the chip facing up, its back side is
cpoxy-bonded to a ceramic substrate and its outer tape
leads bonded or reflow-soldered to conductors on the
substrate.

However, the current faccup TAB assembly invited
improvement, for in certain circumstances it unduly
stressed inner-lead bonds. Investigations into alternative
TAB structures led to the development of facedown, or
flip, TAB. The newcomer avoided the stresses that
stemmed from faccup TAB and indicated its use would
reduce TAB assembly cost and hoist the overall reliability
of the final product.

The secret of {lip-TAB assembly is its climination of
the risky lead-forming procedure, with a savings in sub-
strate rcal estate as an added benefit. With flip TAB, chip
thickness is not critical, and no back metalization is
nceded. Compared with the carlier solder-reflow method
of forming outer-lead bonds, flip TAB is more casily
automated. The usc of an epoxy die attachment acts to
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encapsulate the inner lead bonds, strengthening them
and preventing the mechanical contact of leads with die
edges, which are vulnerable to short circuits due to
thermal and mechanical stress.

The process is relatively unencumbered by accessory
materials. No flux is required for certain outer-bond
material systems, such as tinned copper leads bonded to
gold thick-film pads on ceramic substrates. And in mctal
systems where pretinning of outer-lead bond pads is
required, as with the copper conductors of pc boards, the
usual solder dam for strict height control of the solder is
also unnccessary. As a further advantage to flip TAB, it is
possible to stack onc chip on top of another if neceded,
and the whole structure may be bonded to pc boards.

But the technique has its down sidc as well. Only a
limited number of chip replaccments can be made at
cach site, for example, although in certain instances,
such as in pretinned outer-lcad bonding pads, a large
number of repetitive repair operations can be performed
at a given site by reapplying solder.

Another disadvantage is that an assembly attached by
the cpoxy-dic method can only dissipate so much heat. It
is adequate for the current generation of chips using the
flip-TAB assembly method, as in the hybrid that was
shown in Fig. 1, but with higher-powered chips (1.5
watts and up), an assembly consisting of cpoxy die
attachments on a substratc would not be able to handle
the heat generated for many multilayer ceramic assem-
blics. With pc boards, however, it is possible to rig up
heat sinks to take care of the problem.

In the flip-TAB process, a chip that has bcen mass-
bonded to the inner leads of a chip pattern on tape is
placed, active surface down, onto a substrate where an
cpoxy preform has been placed on the die’s bonding pad.
All the leads extending from this chip are then bonded
simultancously to their respective bonding pads by ther-
mocompression bonding or reflow soldering. A step-
by-step description follows.

After inner Icads are bonded to the tape, chips can be
supplied in onc of two forms—on reels of tape or on
individual frames of tapc mounted in 2-by-2-in. slide
carriers suitable for automatic handling. The leaded
chips arc automatically excised from the tape with lead
lengths 3 to 5 mils longer than the maximum spread of
the outer-lead bond sites on the substrate. These chips
are then placed active side down onto alrcady positioned
B-stage epoxy material approximately 3 to 5 mils thick,
which is held at 120°C. For the large multichip hybrids
involved in thc DPS 88, all chips are placed on the
substrate within a 20-minute time frame.

After a partial curing of the cpoxy, thermocompres-
sion bonds are made for all outer-lead bonds of cach
individual die. Figure 2 presents a simplified drawing of
the thermode, die, and substrate positions during a typi-
cal outer-lead bonding operation involving flip-TAB chips
on a multilayer ceramic substrate with thick-film con-
ductors.

Flip-TAB procedures can be used in either individual
IC packages or on hybrid structurcs with a variety of
metalizations. The relatively low overall processing tem-
peraturc and built-in stress relief suit the technique to
both pc boards and ceramic substrates or chip-carriers.
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On the former, chips have been successfully placed onto
boards coated with tin-lead solder using flip-TAB tech-
niques; ceramic substrates accepts metalization of the
common thick- or thin-film materials.

When chips are being tested after the inner-lead bonds
have been formed, a threc-layer beam tape made of
35-mm polyimide tape laminated with epoxy to 1-ounce
copper foils acts as an insulator and support to prevent
the chips from short-circuiting. After testing, the chips
arc readied for reflow soldering by electroless immer-
sion-plating the etched lead frames with a tin coating to
a thickness of 0.5 to 1 micrometer.

The epoxy that attaches the chip to the ceramic is
clectrically insulating yet thermally conductive in order
to cnsure mechanical integrity and dissipate heat. It can
be applied with a dispenser, screen-printed, or laid down
as a preform.

Pit stops

In a multichip hybrid configuration as complex as the
DPS 88’s, casy-to-follow procedures are paramount for
repairing individual open connections or removing and
replacing chips. Using TAB bonding to gold thick films
on a ceramic substrate as an example, the following steps
illustrate the procedure. With modifications, they apply
to copper thick films as well.

A modified pulse-tip bonder with a solid-capillary
bonding tip is nceded to repair individual open bonds.
The process is simple: the lifted lead is captured between
the bonding capillary and the outer-bond pad, and a

THERMODCDUPLE

PULSED
THERMDOE

DOWN) ~~ SUBSTRATE

2. Face down. CML chips are mounted in a patented tape-automat-
ed-bonding process onto the multichip-carrier substrate with their
active faces down. Flip-TAB mounting protects the face of the chip
and ensures accurate alignment with the outer-lead bonding pads.
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outer-lead bond sites were character-
ized. The sctup tested involved
tinned, cold-rolled copper lecads
bonded to gold thick-film pads on
alumina substrates.

Because the critical factor in alloy
formation and elemental distribution
is the soundness of the outer-bond
sites, bond strength and mode of fail-
ure were determined by pulling leads
on a universal bond tester. The
results were more than satisfactory:
typical pull breaking load was found
to be around 100 g, with failure
occurring at the point of pull.

The examination continucd. Chips

=~ COOLANT
INLET

bond is made. If the tin on the lead or pad appears
oxidized, a small gold-tin preform may be put down to
aid the bonding operation.

To replace a chip, on the other hand, its outer-lead
bonds must be cut. A hot-air gun heats the chip, soften-
ing the cpoxy beneath it so it can be pried loose. Next, a
new chip with an cpoxy preform is applied, partially
cured, and the chip thermocompression-bonded to the
outer-bond sites using TAB equipment. In this operation,
the remains of the old leads at the outer-bond sites need
not be cleaned or removed —the leads of the new chip
can be bonded right over the old ones, creating in cffect
a tin-to-tin bond. But such a bond has a lower pull
strength (35 to 40 grams) than a totally new bond. For
optimum reliability, the old leads can be recmoved by
cutting them horizontally at the pad and re-exposing the
gold thick film. The pull strength of a bond made to the
film will be a much-improved 85 to 90 g.

Heated up

The key criterion of the reliability of flip-TAB outer-
lead bonding for assembling chips in hybrids was ana-
lyzed in terms of both the maximum power dissipation of
a bonded chip and the final metallurgical composition of
the outer-lead bonds. The thermal analysis was made on
a worst-case situation; that is, assuming heat was dissi-
pated only through the leads, not through the epoxy. A
10°C temperature difference was assumed between the
hybrid substrate and the ambient air, and the power-
dissipation capacity of the bonded chip expressed in
watts. Under these conditions, an 80-by-80-by-10-mil
chip with 14 copper leads spaced evenly around the edge
of the chip was able to dissipate 500 milliwatts of power,
a figure large enough to permit flip TAB to be used with
most logic chips.

To assess the compatibility of materials, plus long-
term rcliability, the metallurgical interactions at the
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with sound outer-bond sites were
then taken in the as-bonded and as-aged conditions,
scctioned, and cxamined under a scanning electron
microscope. In conjunction with this testing, encrgy dis-
persive analyses by X ray determined the tin content in
the gold. It was found that in no case did the tin content
exceed 29% by weight, implying that the outer-lead bond
that was formed consisted of alloys ncar the gold-tin
cutectic region and cxhibited good eclectrical and
mechanical properties.

Great expectations

All tests to date have cxceeded expectations and,
what’s more, indicate that there are in fact additional
applications for flip-TAB processing in packaging elec-
tronic assemblics. The TAB technique’s chief selling
points are its compliant nature, coupled with the high
bonding strengths and the increase in environmental and
mechanical protection for the iC.

The bare CML chip and its tape “package” compose
the first two levels of interconnection of the DPS 88. The
third level is the 80-mm-square multilayer ceramic sub-
strate to which the chips are attached by flip TAB.

A computer-aided-design study sct up to maximize
logic and bit density without sacrificing the producibility
of the product defined an ideal ceramic structure as
having two internal logic layers, cach of which contain-
ing 4-mil (100-um) lines on 10-mil (250-um) centers,
plus three internal power planes. A typical substrate has
the cquivalent of 15 meters of wiring.

The conductors of the logic layers are perpendicular to
cach other. The first layer contains the so-called X lines,
and the second holds the Y lines. They are separated by
a diclectric that typically has more than 2,400 vias, cach
200 um square, interconnecting the X and Y lines. Its
diclectric constant is 7.6. The Y lines are, in turn,
separated from the power structure by another diclectric.
After this layer come the third, fourth, and fifth metal
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layers, each carrying a
specific voltage, repre-
sented by V., V., and
ground, respectively.
With this structure, the
characteristic impedance
of the signal layers is 35
ohms. Eight patterns are
available to accommo-
date various combina-
tions of chip sizes and
lead counts.

As for power, the full
complement of chips for
a micropackage requires
a maximum power of 60
w, which is distributed in
parallel paths directly
from power planes to the
chip pads with a maxi-
mum voltage drop of 1
millivolt. The main ther-
mal path taken by heat
from the chips is through
the chip leads and the
epoxy die attachment, then through the ceramic layer to
the back of the substrate. The thermal conductivity of
the multilayer ceramic substrate has been determined to
be approximately 0.00172 w/mm?/°C. A copper dia-
phragm physically contacts the back of the substrate to
water-cool a total of 60 W by means of a sctup known as
a silent liquid integral cooler (Fig. 3).

Copper thick films

All conductor layers are made of screen-printed thick-
film copper with a resistivity of 3 milliohms per square.
Metalization for all five layers is accomplished by first
running an angular squeegee across a screen-emulsion
mask, forcing both the paste through the mask and the
mask against the substrate and thereby defining the
pattern desired. The metalized substrate is then dried
and fired at 850°C in a nitrogen atmosphere.

In a sequence repeated for every diclectric kaver, the
desired pattern is defined by coating a ncgative-acting
liquid photoresist on the thick-film material of the
dielectric, whereupon it is dried and then exposed to
ultraviolet light through a photomask. The unexposed
photoresist and unwanted dielectric materials are
removed when the thick film is fired in the burnout step.

The multilayer substrate is screen-printed with a solid
layer of dielectric and fired. The application of a low-
viscosity paste minimizes the chance of pinholes—the
paste’s thickness is a function of the screen’s mesh and
wire diameter. As a precaution, the copper diclectric
should be fired in nitrogen to protect the cooper from
oxidation. Neither the dielectric’s physical and electrical
properties nor its surface topography are adversely
affected by either the photopatterning process cr subse-
quent firing.

To ensure a high process yield, the substrates are
tested with a specially designed capacitance tester at the
metal layers. The finished substrates must also pass
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4. Lidded. The iid of the micropackage seals the substrate. supplies
primary power to tbe substrate. and pravides mechanical protection for
the chips. The lid is soldered to the seal ring of the substrate, and a
ground is supplied through the seal ring.

isolation testing of 10% Q
at 100 v. After testing,
the 170 pads are gold-
plated.

The micropackage lid
of Fig. 4 fulfills three
functions: first, it pro-
vides a hermetic seal to
the micropackage sub-
strate; second, it supplies
primary power to the sur-
face of the substrate; and
last, it serves to mechani-
cally protect the compo-
nents bonded to the mi-
cropackage surface.

To meet a stringent
hermeticity standard, the
lid was designed as a sin-
gle piece, a cold-drawn
dish with the sealing edge
ground flat to within 0.1
mm. The flat edge is sol-
dered to the seal ring of
the substrate to form the
seal. The major ground for the micropackage is supplied
through the scal ring and subsequently through the lid
by two glass-to-metal hermetic feed-throughs, to which
the voltage is distributed by fully annealed copper con-
tact strips. Annealing ensures that no stress is transmit-
ted to the feed-through from the contact strip. An inter-
nal contact strip distributes the voltage potential across
the micropackage surface by contacting the third metal
layer with several contact finders.

Thin films of Du Pont’s Kapton placed between the
contact strips and lid insulates them. The entire lid is
assembled into a single unit and tested for hermeticity.
For extra insurance, all joining is performed with 10/90
tin-lead solder whose melting range of 275" to 300°C is
well above the 183°C melting point of the eutectic solder
that attaches the lid to the substrate.

After testing, the lid is attached to the micropackage
by pretinning the seal ring and the V.. touchdown points
with eutectic solder and heating the micropackage and
lid at a controlled cycle until all edges of the lid have
wetted. The unit is then cooled and removed from the
heater. After the attachment process has been finished,
the complete micropackage is further subjected to tests
for hermeticity and functionality.

The sctup stands up under capable multiple rework
cycles and engineering changes. Access to the surface of
the multilayer substrate can be had by elevating the
temperature of the entire package above the liquidus
temperature of the alboy sealing the lid and then lifting
the lid assembly off the seal ring. Before resealing the
micropackage, the solder on the substrate’s seal ring is
flattened to make good thermal contact with the lid
during the reflow-heating process.

The proven hermeticity of the micropackage assembly,
combined with silicon nitride passivation of its chips,
make for a highly reliable microelectronic package that
can be replaced in the field.
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On-chip and functional testing
spearhead attack on VLSI systems

Also noteworthy at 1982’s International Test Conference will be
humidity tests, diagnosability, and a self-scan plus chip-test pair

by Jerry Lyman. Packaging & Production Editor,
and Richard W. Comerford, Test, Measurement & Control Editor

[0 Accclerated testing of plastic-packaged devices and a
Schottky TTL test bar are just two of the unusual
subjects being aired at this year’s International Test
Conference in Philadelphia. Less esoteric, perhaps, but
cqually instructional are the many fine papers on some
of the deficiencies of in-circuit testing, leading in session
18 to a refocusing on the role of functional testing. The
user is the ultimate beneficiary, for the papers presented
here point in unison to greater product reliability.

Meanwhile, dominating many other sessions are the
techniques of self-testing and level-sensitive scan design
(LSSD). One particularly interesting paper discusses the
advantages of combining the two.

Plastic under pressure

With more and more large- and very large-scale inte-
grated devices like 16-K and 64-K random-access memo-
ry chips appearing in plastic packages, it becomes
increasingly important to test their resistance to the
combined effects of temperature and humidity. At pres-
ent, pressurc cooker and 85/85 (exposure to 85°C at 85%
relative humidity) are the standard evaluation tech-
niques, largely because of their simplicity, reliability,
and reproducibility. The primary failure mechanisms
uncovered by pressure-cooker testing are chemical corro-
sion and threshold shifts, whereas 85/85 testing pin-
points vulnerability to electrolytic corrosion.

Improvements in device processing and passivation
and in plastic encapsulants and molding techniques have
made plastic-packaged devices much more reliable, pro-
longing 85/85 testing times to an excessive 1,000 or
2,000 hours.

In session 11, a paper by Eugene Gottlicb of Bur-

COMPARISON OF USER’'S AND VENDOR'S PRESSURE-COOKER
PLUS TEMPERATURE HUMIDITY (PCTH) TESTS

. Failures in lot 1 Failures in lot 2
est
condition Burroughs Vendor Burroughs Vendor
{108 parts) (110 parts) {108 parts) (110 parts)
|
125°C 0 | 0 0 1
96 h |
s —— e T ,_‘,_ ——de il e el
130°C, ' | 2 2
24 h A l S [ |
85/85, 0 = 0
50 h
100

roughs Corp., Piscataway, N. J., describes a sequential
procedure in which pressure cooking for 16 to 24 hours
to expel moisture from a dic is followed by an 85/85
procedure lasting 40 to 100 h. Called pressure cooker
plus temperature humidity, or PCTH, this technique dra-
matically reduces the time it takes the moisture to reach
the dic surface, thus shortening testing time. It has been
applied mostly to MOS RAMs but should also be applica-
ble to other MOS and to bipolar plastic-packaged parts.

At Burroughs, the PCTH method detects a wide range
of processing and packaging problems, including incor-
rect post molding, shear- and form-produced cracking,
stress-induced cracking of the passivation layer and low
phosphorus content in it, and prior incorrect storage of
plastic molding material.

To develop its vendors’ confidence in the method,
Burroughs recently correlated its PCTH results with those
of one of its major vendors. Both subjected four separate
lots of 108 or 110 packaged integrated circuits to a 96-h
PCTH at 125°C and a 24-h pCTH at 130°C, while
Burroughs also did direct 85/85 testing for 2,000 h. As
the table shows for two lots, correlation is excellent.

Test bar

Test engineers normally glean their reliability statis-
tics from long-term testing of packaged chips. However,
IC manufacturers have long tracked the reliability of
their processed wafers by means of test bars or chips
with which various system and process parameters can
be monitored. In his paper in session 11, Joel Le Blanc of
Texas Instruments Inc. in Houston describes a test chip
that monitors aspects of reliability unique to a wafer
composed of Schottky TTL gate arrays (Fig. 1). Designed
for TI's TATOO08, a gate array consisting of 1,008 gates
and 104 buffers, the test bar introduces the absolute
worst-case condition for any given routing setup. The
four major reliability arcas addressed by it concern the
internal gates, advanced-Schottky and Schottky diodes,
triple-level metal (TLM), and input/output buffers.

Maximum fan-in—fanout conditions create the highest
internal gate-current density, while minimum
fan-in—fanout conditions serve as the low-current con-
trol. These internal gate-current conditions are devel-
oped through the use of logic chains where cach stage
has cither a maximum or a minimum logic number. The
heavily loaded chain consists of gates linked in series and
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1. Test bar. A test bar for checking a TI TATO08 gate array is shown in simplified form. Each colored area tests one aspect of chip reliability.
For exampile, the triple-level metal areas test for various failure mechanisms in the TLM interconnection.

cach with a fan-in of 8 and a fanout of 4. The lightly
loaded chain consists of a scries of gates, each with a
fan-in and fanout of 1. Controlling these gate chains
independently makes it possible to separate similar logic-
current densities. Comparison of individual gate-chain
failure rates during reliability testing can thus be related
back to the internal gate-current densities.

As for the advanced-Schottky and Schottky diodes,
their reliability is checked by a matrix of 360 individual-
ly addressable clements consisting of 288 advanced-
Schottky and 72 Schottky diodes. This section of the test
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bar permits monitoring of the devices’ stability in both
the forward and reverse voltage directions.

Interlayer via chains and multiple patterns of metal
help to assess the reliability of a TLM interconnection
system used on cach gate array. The on-chip TLM struc-
tures are all designed to simulate worst-case routing and
biased to worst-case operating-current densities. During
reliability testing, four types of structures are employed:
a crisscross metal structure, a continuous-area TLM, an
interdigitated Ti.M, and multilevel via chains.

These TLM structures overlic diffusion areas of gate
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2. LSSD self-test. With the addition of the circuitry shown in color, a digital network with level-sensitive scan design (LSSD) gains an
on-board pseudorandom-pattern generator. Output responses are analyzed in either an external or on-board digital signature analyzer.

transistors as well as channel-routing areas where such
diffusion is absent. With their aid, various failure mech-
anisms such as metal-to-metal shorting or opening, high
via resistance, and dielectric pinholes can all casily be
detected.

To check 170 buffer reliability, combinations of 170
structures are used to create high current density in the
170 power-distribution network. With all these output
buffers simultancously being switched low, maximum
170 power-bus transients are created along with large
instantancous power surges.

Self-test plus level-sensitive scan

Level-sensitive scan design (LSSD), a technique in
heavy use at I1BM [Electronics, Nov. 8, 1979, p. 116], has
simplified 1LSI testing in two major ways. It makes a
chip’s internal circuitry more able to be controlled, and
hence observed, and it can transform sequential circuits
into combinational circuits. Because cach shift-register
latch in the LSSD circuit can become a control or obser-
vation point, how casy or hard it is to control and obscrve
the circuitry no longer depends on the number of pins in
the package. Furthermore, because the latches them-
sclves are part of the internal circuit, they can be used to
break feedback paths in a sequential circuit, enabling the
paths to be tested combinationally.

Basically, LSSD testing is a matter of shifting test data
into the shift-register latches, applying test vectors to the
primary inputs to the chip, clocking the system clocks,
and scanning the data out of the latches for comparison
with known-good test vectors.

A disadvantage with LSSD, however, is that test gener-
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ation is a heavy burden. Designers cither have to go
through a cycle of test generation and fault simulation
that is largely manual, or clse an LSSD test generator has
to be developed to automate the procedure. In cither
case, the end product is a sizable sct of test and response
vectors that has to be catalogued and stored. Even then,
to apply the vectors to the chip and collect the responses,
claborate LSI testers are nceded. Moreover, the testing is
time-consuming because the vectors have to be serially
shifted in and the responses shifted out. As the density of
chips increases, so, too, does the test-generation effort.

In his paper in session 14, Donald Komonytsky of
Storage Technology Corp., Louisville, Colo., proposes an
LSI test using 1SSD and sclf-testing that combines
the best features of both. Bricfly, the advantages of
self-testing are that test vectors are generated speedily
and automatically inside the chip; ncither test nor
responsc vectors need to be stored externally; and testing
can proceed much faster than is normally possible with
1SI testers. No expensive testers are needed, and with
proper partitioning, self-test cfforts can be made largely
independent of chip density. The disadvantage of sclf-
testing is that it demands cxtra resources in terms of
design time and chip area.

Komonytsky proposes instcad that some of the shift-
register latches that are inside a chip be linked into a
lincar feedback shift register that can generate pscudo-
random test patterns to stimulate the chip logic (Fig. 2).
In this mcthod, all the latches normally inside the chip
arc used in the self-test, and cxtra ones are added to the
input and output pins of the chip. Test vectors generated
internally arc pscudorandom. At this point, cither an

Electronics /November 3, 1982




external signature analyzer gathers the responses from
the chip or the signature is computed internally. Aside
from the latches that are added to the 170 pins, addition-
al chip arca for sclf-testing is minimal. In the nonself-
test mode, the self-test circuits inside the chip are trans-
parent to both the system operation and normal LSSD
functions.

The technique is easily applied to any chip that has
been designed to the LSSD discipline and uses a mini-
mum of real estate. There is one proviso—the extra
latches on input and output pins must be integrated with
the 1,0 buffers normally present on a gate array. Apart
from these latches, the amount of extra digital logic
required is trivial, consisting of some two input multi-
plexers and approximately a dozen exclusive-OR gates.

The author concludes by saying that it is to be
expected that LSSD self-testing ability will become
increasingly cost-effective as the density of digital 1Cs
increases and the effort of test generation grows even
greater. The reason is that circuit complexity and silicon
area do not grow nearly as fast as circuit density, given
that the shift registers internal to LSSD are already part
of the chip.

Though techniques such as built-in testability may be
the way in which boards and chips will be designed in the
future, it will take significant retraining of the engineer-
ing force before the approach becomes commonplace, as
was the case for signature analysis. Thus T. Jackson, P.
Vais, and K. Schwerbrock of Zehntel Inc. in Walnut
Creek, Calif., make a good case in session 18 for using
an in-circuit tester as a means of letting an on-board
microprocessor check its board out.

In Zchntel's scheme, the in-circuit tester presents a
test program to a microprocessor and then serves to
monitor results. Since the microprocessor actually runs
at speed, the test is performed dynamically and timing-
related errors can be found. The explanation in the paper
uses an 8085A processor as an example.

In general, in-circuit testing has received too much
attention in the past ycar, to the point where some
facilitics were coming to believe that it was the only type
of automatic test equipment needed. This year, the con-
ference is setting the record straight.

A balance in board testing

For example, GenRad Inc.’s Matthew Fichtenbaum
will frankly present some of the problems that the Board
Test division in Concord, Mass., has found to be signifi-
cant challenges to in-circuit testers, along with some of
the solutions that have been developed. And, in session
11, Louis Sobotka of American Telephone & Telegraph
Co. in Parsippany, N.J., reveals data on the adverse
cffects backdriving can have on digital 1Cs during in-
circuit testing —he notes that “at present, device specifi-
cations do not assure the suitability of devices for this
test approach.”

One company where functional testing has regained
its rightful place on the production floor is Digital
Equipment Corp. in Maynard, Mass. Jack Arabian, the
company’s well-known test guru, and Dennis Hebert will
present the result of a study performed with the aid of
other DEC personnel and Roman Sobon and Al Esser of
Instrumentation Engineering Inc., Franklin Lakes, N. J.

The study was undertaken to see if ATE, in the form of
a dynamic, high-speed functional tester, or DHSFT, could
reduce the cost and time involved in diagnosing faulty
boards, or modules. The DHSFT was compared with the
test method currently used by DEC and many other
companies, called a Quick Verify (QV) system. Some-
times known as a golden system, this is a known-good
system of the type in which the board that is tested will
actually be used.

The means of making the comparison while at the
same time keeping production flowing is seen in Fig. 3,
and the diagnostic software used on the DHSFT was
modeled after that of the Qv system. After some 850

FROM DYNAMIC
ﬁﬁs[)EMBLY HIGH-SPEED PASS PASS
CONTINUITY i
TESTER
FAIL
REPAIR DIAGNOSE DIAGNOSE
WITH PROBE
ON DHSFT l
REPAIR
PASS
FAIL
3. With the flow. To investigate the efficacy Dm,GSNYOSSTEEaN
of a dynamic, high-speed functional tester,
DEC ran a functional test in parallel with a l
. ,'ol ick-verify, system test as L_| REPAIR FROM
golden raue .y o DHSFT DIAGNOSIS
shown above. The functional tester won the
competition hands down.
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4. Diagnostic diagnosis. IBM investigators have shown that as the
efficiency of a diagnostic regime increases, not only does the yield
increase in direct proportion, but the actual cost of diagnosis for
boards that are eventually shipped also goes down.

modules were checked, it was found that 92% of all
failures encountered at this stage were caught by the
functional tester, whereas only 44% were found by the
QV system. Further, the 56% pinpointed by the function-
al tester alone, which uses a guided probe to speed
diagnosis, were in every sense real failures that would
have caused system-level test or field failures.

The system sctup used by DEC also argues powerfully
for combined in-circuit and functional festers. The same
point will undoubtedly be made by Teradyne Inc., Bos-
ton. Mass., which will also be unveiling in session 8 a
vastly improved version of Lasar test-gencration soft-
ware. Further, DEC has also undertaken and imple-
mented an automated process for the gencration of test
software, an implementation that DEC's Hookuong
Wong and David Florcik will discuss in session 2, the
second one on board testing.

Pragmatic testing

Lest the advances of the last year bedazzle the confer-
ence’s attendees, Peter Solecky and Frank Hsu of Inter-
national Business Machines Corp.’s General Technology
division in Endicott, N. Y., will close session 22 with an
assessment of present board-diagnosis capability.

After defining the relationship between diagnostic
efficiency, yield, and cost (Fig. 4), the two cngincers
critique guided probing and fault dictionaries. The
probes, they note, though requiring only ‘“modestly
sophisticated software™ to be effective, are a time-
consuming approach—about 10 minutes on a complex
card. And though fault dictionaries can improve test
time, they are computer-intensive and require detailed
gate models that are seldom available.

Solecky and Hsu therefore propose a discipline called
design for diagnosability. It resembles structured
design-for-testability techniques but adds the require-
ment that test points be so placed that failures causing
the same type of fault can be casily distinquished. Also
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advocated is intelligent diagnosis—studying defect-
occurrence statistics to speed diagnosis—and correlation
between diagnostic results and process improvements.

These proposals tie in well with the theme of session
12—namely, use of test data analysis to close the pro-
duction loop. Whereas a good deal has been presented so
far on the various technical aspects of local networks,
this session takes a very pragmatic look at real, on-line
systems that are being used for both IC and board
manufacturing operations.

For instance, 1BM’s East Fishkill, N.Y., operation
uses what it calls MCMDATS, an acronym for multichip-
module data-analysis tracking systems. According to R.
Burgess, E. Pignetti, and J. Pitti of the corporation’s
General Technology division, the system delivers all the
information considered cssential to diagnostic proce-
dures and personnel—and ultimately to keeping rework-
ing cycles to a minimum.

The modules handled by the system arc the 35- and
50-millimeter-square cards used in the 4300 processor.
They have up to nine logic and/or array chips (approxi-
mately 6,000 logic circuits) and arc tested using 1.SSD
patterns. The tracking system resides on an IBM
3707168 host with a display terminal, print station, and
3330 MOD 11 disk drive, and has a time-sharing option
operating under the MVS operating system.

The basic function of the system is to keep track of
modules as they go through the rework process. When a
module fails, an entry is made automatically in the
active on-line data basc and is kept there until the
module has been successfully reworked, retested, and
inspected. After this is done, the file is transferred to an
archival data base.

On linc, all failing modules arc diagnosed by the
system’s MCM automatic diagnostics, which uses the
tester’s results, part numbers also provided by the tester,
and part history. The history includes all clectrical and
visual-inspection failures and failing signature data
(clectrical net, 170 pad address, pattern number, and
more). The information is used to determine whether
carlier repairs were made properly and is passed along to
rework along with visual inspection data. The system
information is also made available to manufacturing
engincering and to design engineering as well, for trend
analysis. According to the authors, MCMDATS has
become, “a vital tool” used now in 1BM’s French facility
at Essonnes, as well as in East Fishkill.

But where IBM uses a custom system, General Electric
Co.’s industrial control department in Charlottesville,
Va., has put to use a commercial system—GenRad’s
Tracs. According to the paper to be presented by Paul
Littlejohn of GE and Bruce MacAloney of GenRad, the
system substantially reduced test time and costs for the
150,000 boards handled yearly in this operation.

The effectiveness of these local-network production
systems is further brought to bear in papers from NCR
Corp., Wichita, Kan., which employs test systems from
different vendors, and from British Telecom Factories,
Birmingham, UK, which employs both custom and com-
mercial ATE along with remote data processing. With
such systems in place, the next round of factory automa-
tion—the use of robots —is ready to begin. a
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VLSI development system
- spans all phases of IC deS|gn

Stand-alone 32-bit computer captures, simulates, and verifies
both logical and physical designs of very large-scale integrated circuits

by Gene Chao, Chong C. Lee, and Terry Smith, Metheus Corp.. Hillsboro. Ore.

J Out of the jumble of diverse and unstandardized
softwarc aiding the design of integrated circuits, the
would-be custom-chip creator must put together a tool
sct. Work stations now on the market take on a piece of
the job of developing very large-scale 1Cs: some lay out
masks; others capture logic designs; assorted software
packages simulate, place, and route circuits, check
masks, and verify logic schematics. A stand-alone system
spanning all these phases promises simpler, more accu-
rate, and more productive designing.

The A750 work station provides access to a well-
documented full set of integrated VLSl design tools,
combined with facilities for project management and
data-basc control. Design information is thercfore
entered just once, climinating a major source of crrors.
The hicrarchical methodology of the programs elimi-
nates redundant calculations, because a detail change at
any level is iterated at all levels. This approach spceds
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exccution and brings all the development tools to a
highly interactive cnvironment. Enhancing designers’
productivity may stimulate innovation in custom VI.SI
designs, as well as providing a means of coping with the
complexity of the chips.

Since the invention of the planar transistor in 1959,
the complexity of electronics systems has increased as
rapidly as has the level of integration in components.
Two decades ago, products based on discrete components
and resistor-transistor logic gates typically comprised a
thousand devices. Today, 16- and 32-bit microcomputers
and 64- and 256-K random-access memories reach users
in systems containing upwards of 100 million transistors.

The skills to design such products have evolved con-
currently. From a hecavy reliance on logic and circuit
design 20 years ago, through the acquisition of expertise
in softwarc and architecture development in the last
decade, the clectrical engineer’s set of skills continues to

VLSI DEVELOPMENT
SYSTEM

MICROPROCESSOR
OEVELOPMENT

SYSTEM

1. Future tool. Design aids evolve in step with chip complexity. A development system for very large-scale integrated circuits reflects the
broad technology base supporting single-chip systems, from process technology to computer architecture.
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2. Stand-alone design. The A750 work station puts a 32-bit computer at the IC designer's desk. The Multibus-based system employs three
68000 microprocessors—two in the CPU and a third as a display-list manager for the bit-slice graphics processor.

cxpand. Now these skills extend downward to familiarity
with 1C process and device details and upward to knowl-
cdge of complete computer systems. Thus they encom-
pass the broad technology base that will feed custom
VLSI development in the future.

Three major benefits accrue from implementing all or
part of a design directly in silicon, rather than in gener-
al-purpose ICs at the same or lower levels of integration.
Custom chips reduce the chip count, and with it, board-
space, cooling, and power requirements, package size,
and product cost. At the same time, reliability improves
and proprictary features are less likely to become public.
Custom ICs represent about 30% of present semiconduc-
tor designs; according to market-research firm Data-
quest, that figure could reach 50% by 1990.

To reap those advantages, three design approaches
have emerged. Gate arrays mainly replace TTL imple-
mentations, although not always with identical circuit
performance. Standard-cell designs can replace TTL cir-
cuits with an equivalent architecture or can create new
systems from previously defined circuit clements. A fully
custom approach typically suits completely new designs.

Although turnaround times, development costs, and
performance measures more or less sharply differentiate
those design approaches, the cost of fabrication and the
complexity of design methods are limiting factors in all
three cases. The iIC designer has had to assemble all his
or her tools: the major components are a host computer
and graphics hardware to capture and manipulate design
data and a wealth of software to verify designs.
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As a result, custom IC design has been available
primarily to companies with in-house design groups sup-
ported by chip-fabrication facilitiecs. However, the
growth of independent silicon foundries is enhancing the
cnvironment for uscr-designed parts.

Fully exploiting such services depends on access to
appropriate design tools. That nced spurred the creation
of the A750 vLSI development system.

Such a system represents the next logical step in a
progression of tools that has accompanied the increasing
complexity of electronics products (Fig. 1). Oscilloscopes
and digital multimeters helped develop products based
on discrete devices and small-scale 1Cs. System designs
using medium-scale 1Cs called for logic analyzers. Large-
scale I1Cs and microprocessor-based designs promoted the
cvolution of the microprocessor development system and
related computerized design aids. New developments in
computer hardware and in software tools are spawning a
new generation of VISI chips.

The design environment

Among these developments are advanced micro-
processor chips readily available at reasonable cost, with
capabilitics, including virtual memory, that match the
minicomputers of the recent past. In addition, 64-K
dynamic RAMs can be had for very low cost and togeth-
cr with recent advances in hard-disk technology cxpand
the memory capacity of small design systems.

Color-graphics technology reaches high performance
with high-speed processors and bit-mapped raster-

Electronics /November 3, 1982




scanned displays. Communication among computer
users benefits from the development of local networks
and the standardization of system buscs. Standard buses
also make a variety of off-the-shelf peripheral controllers
readily available.

Building on such advances, the A750 is a complete
single-user VLSI design system. This stand-alone work
station supports a full complement of design tools, and
its Unix operating system provides for a design- and
software-development cnvironment, as well as virtual-
memory operation and data communications according
to the Ethernet protocol.

Everything from design expression and logic analysis
up to mask design and verification is handled at the work
station. The tools for physical design are flexible enough
to support fully custom, as well as standard-cell,
approaches, and the software supporting logic design and
analysis can be used to design gate arrays and board-
level systems.

The A750 employs a multiprocessor architecture (Fig.
2). The central processing unit is two 12-megahertz
68000 processors, configured as a main processor exccut-
ing system and application softwarc and as a rcal-time
processor managing the main memory and disk
input/output operations.

The hicrarchical design methodology makes efficient
use of local storage. Recent VLSI designs, such as the
reduced-instruction-sct computer at the University of
California, Berkeley, indicate that 5 to 10 megabytes of
local storage suf-
fices to handle
designs of up to
roughly 50,000

Tools

COMPLETE GENERIC TOOL SET FOR VLSI DESIGN

Display memory is configured as 16-bit plancs of
1,024-by-1,024 picture clements each. The planes are
split into two scts of 8 bits, cach with independent color
maps so that logic schematics and physical layouts may
be simultaneously displayed.

In conjunction with the advances in semiconductor
technology making possible the necessary computing
power in a work station, recent software advances add to
the foundation for a stand-alone V1.SI development sys-
tem. Software gencrally has progressed from batch-
oriented processing to interactive interfaces and from
disjointed tools to integrated systems. The last scveral
years have further seen the widespread acceptance of
operating systems, such as Bell Laboratories’ Unix, that
are tailored to the development environment.

Boosting productivity

Such an operating system boosts productivity with a
hicrarchical file system and a wide selection of develop-
ment tools and utilitics. Dynamic menus and multiple
display windows for interactive control of two or morc
processes exccuting in parallel ease the interface with the
operator. Furthermore, data-base management finds
good use in the cngincering cnvironment, automating
file-status tracking and updating.

As indicated in the table, the software resources for
VLSI development include tools for both logical and
physical design and for project management. Additional
tools connect the results of logical and physical designs.

Logic de-
sign—the ex-
pression, or cap-

P se 3
s ture, and valida-

transistors. Ex- LOGIC DESIGN

tion of the de-

cceding this re-
quircment, the
standard A750
includes a 30-
megabyte Win-
chester hard-
disk drive and a
1-megabyte flop-
py-disk drive.

Network description language
Schematic editors

Symbol library

Schematic plotter
Register-transfer-level simulator
Logic simulator

Circuit simulator

Netlist comparator

signer’s intent —
benefits from a
top-down strate-
gy cmphasizing
the hierarchical
structures of the
system. The pro-
gress is from the
block level to in-

formal description of architecture
logic design and data capture

cell schematics

checking

high-level simulation

gate- and transistor-level verification
timing verification

crosschecking logic and layout

The display

. |
system suits a PHYSICAL DESIGN

termediate and
lower stages,

highly interac-
tive design pro-
cess. lts control-
ler manages
multiple win-
dows, indepen-
dent color maps
for overlays, and
rcal-time pan-
ning. A bipolar
bit-slice proces-

Layout editor

Layout plotter

Placement and routing program
Function generators

Design-rule checker
Circuit extractor
Electrical-rule checker
Cell library

Format translators

such as the gate
and transistor
levels.

At cach level,
text and graph-
ics editors docu-
ment the design
while schematic
and symbol-cre-
ation ecditors
form the logic

physical design capture
checking
circuit interconnection

automatic layout of programmable
logic arrays, read-only memories

layout verification
geometric-to-electrical translation
verification of extracted circuits
standard circuit layouts

interface to other programs and mask-
making systems

sor manipulates

. DESIGN MANAGEMENT
graphics and a

and circuit sche-
matics. When

12-M1z 68000
acts as a display
list manager and
preprocessor.

Text and drawing editors
Test aids
Data-base manager

the symbol-cre-
ation cditor is
used for block-,

documentation
test patterns and analyses
project control
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Profile of a VLSI development system

Building on recent advances in data-processing hardware
and software development for very large-scale integrated-
circuit design, the A750 development system integrates an
entire custom-IC design facility in a stand-alone work
station (see photograph). The 32-bit computer is based
on two Motorola 68000 microprocessors operating at 12
megahertz, one as a host and the other as a memory
management and input/output coprocessor. High-resolu-
tion graphics are handled by a bipolar bit-slice processor
and a third 68000 serving as a preprocessor.

The system runs Bell Laboratories” Unix operating sys-
tem with the Berkeley extensions. User software develop-
ment is supported in C and Fortran 77, with Pascal as an
option. Proprietary software, along with some standard
packages like the Spice circuit simulator, provide facilities
for all phases of a hierarchical IC design. First shipments
are scheduled for April 1983.

Schematic and symbol-creation editors capture logic
designs; logic and circuit simulators verify them. A graphi-
cal layout editor captures physical designs directly or
draws from standard n-channel MOS cells supplied with
the system or others obtained from foundry services. A
synthesizer of programmable logic arrays and an interac-
tive router complement the layout editor. A design-rule
checker, a circuit extractor, and a network-listing compar-
ison program are
all standard A750
offerings.

A local 1-mega-
byte memory sup-
ports these tools,
and three addi-
tional slots antici-
pate expansions
up to 4 mega-
bytes. The system
supports virtual
memory operation
with secondary

tor-level represen-
tations, the pro-
gram links the
graphical represen-
ltation to sets of
clectrical parame-
ters. The schematic
cditor fully supports a hicrarchical design style, and its
nctwork-listing output feeds the logic and circuit simula-
tors and the net-list comparison program that run locally.

Logic and circuit simulators verify the logic design.
The A750°s cvent-driven logic-level simulator accepts
inputs from a schematic net-list output or onc extracted
from the physical layout. The simulator handles transis-
tor-, gate-, or register-transfer-level simulations.

The circuit simulator that analyzes the analog behav-
ior of the design in terms of nodes and associated
voltages is Spice, developed at the University of Califor-
nia at Berkeley and widely used in the industry. Spice is
a gencral-purpose circuit simulator, performing nonli-
ncar dc, transicnt, and lincar ac analyses. Again, a net
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storage on a 30-megabyte 5'/:-in. Winchester hard-disk
drive and a 1-megabyte floppy-disk drive. A second 30-
megabyte Winchester is available as an option.

In addition to fully supporting the Ethernet standard for
high-speed data communications, the work station
includes a 300-bit-per-second autodial modem for remote
diagnostics and intersystem communication. Six RS-232-
C serial interfaces are provided for peripheral devices,
interconnection to other computers, or alphanumeric ter-
minals, Also, two RS-449 high-speed serial interfaces and
an |[EEE-488 interface are provided for future peripherals
or host-computer interface. The A750 has a 13-slot back-
plane on Intel Corp.'s Multibus standard (IEEE 796). Stan-
dard boards are 12 by 12 inches, double the height of
typical Multibus boards. The single-unit price of the
machine has been set at $78,000,

The power system's microprocessor controls system
start-up, shutdown, battery charging, and battery opera-
tion. The controller also monitors system voltages and
operating temperature, performing automatic margin tests
for field-service engineers. A battery-backup system pow-
ers the work station for 1 minute during a power failure,
and the controller then completes a readout of main
memory onto disk and conducts an orderly shutdown.

The A750's 19-in. color monitor displays 1.024 by 768
picture elements
with a 38-hertz in-

& terlaced scan, At
any one time, 512
colors can be dis-
played from a pal-
ette of 8.4 million
possible shades.
As an option, the
display controller
can be configured
to operate with 24
bits per pixel,
rather than 16.

list derived from ci-
ther a schematic or
a physical design
scrves as input (o
the program.

Both the logic
and circuit simula-
tors take advantage of the system’s graphics capabilities
to display their results. The logic simulator overlays its
results on the schematic diagram, indicating logic states
at sclected nodes dynamically as the simulator steps
forward under user command. The circuit simulator
produces fully annotated analog or digital waveforms.

FFrom a verified logic design, the user progresses to a
physical implementation—graphical layouts for mask
generation. Tools for physical layout fall into two cate-
gories: those for expression, where the designer generates
the layout, and those for synthesis, where the computer
generates a layout from user specifications. A given chip
may well involve both types.

The major tool for the capture of the physical vISI
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3. Design flow. The complete integrated-circuit design process is supported on the work station, from logic-design capture through mask
specifications. A hierarchical methodology speeds execution of checking and comparing programs.

design is the graphical-layout cditor, analogous to the
schematic editor for logic design. The layout cditor also
incorporates an interactive router for wiring up cells
drawn from a hierarchical library consisting of standard
n-channel MOS circuits supplied with the A750, as well as
special cells developed by individual designers. A hierar-
chical library holds instances of particular cells, often
nested within other cells.

Going both ways

Library-based hierarchical design typically proceeds
downward from a top-level architectural specification.
The physical implementation, however, generally starts
with the most primitive cells and builds upwards. The
layout cditor allows editing of nested cells in the com-
plete context in which they are used, or it permits
selective suppression of the internal structure of nested
cells.

Furthermore, this editor displays multiple independent
views of a design data base simultancously. A typical
application using the interactive router is cell intercon-
nection. In such a case, the user can view a large area of
the chip, including two distant points that must be
interconnected, with the endpoints displayed scparately
at higher magnification. A later relcase of the system
will include a full placement and routing program to
further automate the process handled interactively in the
initial version.

Complementing the physical layout editor, synthesis
tools speed up the design by automating all or part of the
layout process. A synthesizer for programmable logic
arrays creates a physical layout from cither a set of
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Boolean equations or a truth table. The design can be
automatically optimized before the layout is fixed, for
example, by climinating redundant cntries in the truth
table. The PLA generator also synthesizes finite-state
machines, in which some of the outputs are fed back into
the array as inputs. Closely related to the PLA generator,
a rcad-only-memory synthesizer generates a memory
array of specified dimensions, including input and output
pads and other interface circuitry.

Following thc gencration of a physical design, rule
checkers verify its correctness against the process specifi-
cations. The net-list comparator checks it against the
logical design previously verified.

Checking design rules

The design-rule checker works directly on the physical
layout produced by the graphical layout editor. It is
compatible with any MOS fabrication process, as technol-
ogy constraints arc configured by the user through a
proprietary design-rule compiler. For example, any sili-
con foundry can supply the user with the rules for a
given process. These rules from the input to the compil-
cr, which translates them into the format employed by
the design-rule checker. The checker uses a fast and
accurate algorithm based on locating the corners of the
shapes constituting the layout. Any violations of the
rules are displayed directly on the graphical layout.

Once the design rules have been satisfied with a
gecometrically correct layout, a circuit extractor provides
the key interface to the other verification tools. It trans-
lates the physical layout into an ecquivalent eclectrical
circuit specified as a net list. Then an clectrical-rules
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checker analyzes the gross electrical parameters of the
transistors derived by the extractor. Unrecognizable or
incorrectly connected clements are flagged, as are viola-
tions of clectrical rules, such as those limiting threshold-
voltage drops and sctting ratios of pull-up-to—pull-down
transistor arcas.

The extractor’s output also feeds the net-list compara-
tor and the logic and circuit simulators. The net-list
comparator crosschecks logical and physical circuit rep-
resentations or compares two versions of logical or physi-
cal designs. Thus a physical design modified to meet
geometric or clectrical rules is resimulated and reverif-
ied, ensuring that a fully checked physical layout corre-
sponding to a verificd logic design is used to generate the
masks for manufacture.

The A750 will translate physical design data to scveral
popular interface formats: the.CIF intermediate form
devised by the California Institute of Technology and
those for the Calma and Applicon interchanges. Of
coursce, there are also facilities for plotting logic schema-
tics and physical layouts on a variety of printers and
plotters.

The unit in action

Figure 3 diagrams a typical v1.SI design process show-
ing the A750 tools that support cach activity. An e¢xam-
ple of the process is afforded by a program source-
address chip designed by Richard Blewett of Floating
Point Systems and Myron White of Methcus.

The pPSA chip directly replaces 14 MSI TTL chips that
constitute the program source-address function in the
FPS 100 processor, a pipelined array for high-specd
floating-point arithmetic. It generates a 4-bit address
used to fetch the next cxecutable program instruction
from the program source memory. The chips may be
connccted in parallel to form an address of any desired
length.

Scven addresses arc calculated on every 250-microscc-
ond clock period; onc of the seven is selected for output
by the current instruction. The 135-by-110-mil chip

/
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4. Results. This 135-by-110-mil program source-
address chip was designed on the A750 in four
weeks from an existing board-level architecture.
Memory cells, multiplexers, and registers were built
from scratch; a 4-bit adder was synthesized by the
programmable-logic-array generator.
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(Fig. 4) has 37 1/0 pins, including ground and power
supply lines, and contains about 2,000 transistors.

The vLSi replacement for the program source-address
function is a test vehicle that could cut the board count
in the FPS 100, resulting in a smaller system that is
chcaper to produce and package and uses less power
than the TTL version. The possible alternatives to a fully
custom design were a standard IC and a gate-array
implementation.

The best way

The function of the PSA chip resembles that of
Advanced Micro Devices’ 2910 bit-slice microsequencer.
However, usec of the AMD chip would have required
revisions to the FPS 100 microprogramming and modifi-
cations to the cxisting interface circuits, an alternative
judged unacceptable. )

The design was also not suitable for a gate-array
implementation, duc to the requirements for a 4-by-
16-bit memory array on the chip. At cight gates per bit,
a gate-array implementation would have wasted a large
area of 512 gates just for the memory. Thus the custom
approach was selected for economy of function in a
design that preserved the original architecture of the
product.

With the architecture specified from the FPS 100
design, the designers used a graphical layout editor, a
PLA gcnerator, a circuit extractor, an clectrical-rules
checker, and a switch-level simulator to produce the
finished mask layouts. For this TTL-replacement project,
a mix of design styles was applied. Memory cells, multi-
plexers, and registers were designed from scratch. In the
production version of the A750, these elements will be
available from the cell library. The PLA generator was
used to lay out the 4-bit adder circuitry. Library cells
were used only for the 170 pads.

The two designers required just four weeks to com-
pletc the design. Fabrication was handled by a silicon
foundry, and at this point the resulting chip is currently
undergoing testing. O
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Small-area networks fit jobs
too small for local nets

Serial-data buses trim local network costs down
to small-network, single-system, and even circuit-board size

by Alex Goldberger and Cecil Kaplinsky, signetics Corp., Sunnyvale, Cai.,
and A. P. M. M. Moelands, wv Philips Elcoma Group, Eindhoven, the Netherlands

O Although LAN, the acronym for local-area network, is
almost a household word, what is truly needed in a home
is a SAN—a small-area network, with scaled-down per-
formance and cost. SANs are also needed in small busi-
nesses, plants, laboratories, schools, and even in large
companies. In the latter, they can feed interdepartmental
data through data-highway local networks while han-
dling the local-traflic load within smaller business units,

There is also a demand for more flexible methods of
interconnecting microcomputers, control devices, dis-
plays, and other components within individual consumer
electronic systems, automobiles, small instrumentation
and control systems, industrial robots, and the like.
Furthermore, it may soon be necessary to fit networks
onto printed-circuit boards to link chip subsystems, since
very large-scale integration and distributed processing
are converging trends in system design.

For such applications, two types of scrial-data buses
have been developed by NV Philips. Instead of competing
with conventional local networks, the buses are designed
to complement them, much as one-chip microcomputers
complement high-performance microprocessors. Both
have all the basic functions of modern local networks: a
shared, two-way data channel, random access, arbitra-
tion, distributed control, and modular corstruction. Yet

TO OTHER
SYSTEMS

BUS INTERFACE

(DATA, CLOCK)

12C BUS 12C BUS
(DATA, CLOCK)

they also integrate some of the properties of traditional
asynchronous data links to simplify control units and cut
costs (see “Something old, something new in local net-
works,” p. 121).

The 10-meter-long 12C bus interconnects integrated-
circuit assemblies in small, modular systems, such as
microcomputer-controlled entertainment systems and
personal computers. Several consumer-electronics manu-
facturers have already developed products that are based
on this bus.

The 150-m D2B bus has a more powerful protocol and
high noise immunity. It can connect up to 50 packaged
systems in domestic and other digital processing and
control nctworks or a like number of subsystems and
devices in such sclf-contained systems as automobiles,
industrial apparatus, and instrumentation. Furthermore,
the D2B bus will soon be linking 13C systems in domestic
digital networks (Fig. 1). Its standardization is now
being considered by Cenelec, the European consumer
clectronics manufacturers organization.

Low-cost control

Both buses operate at data rates from around 100 to
10,000 bytes per second, depending on the cost-perform-
ance options sclected. Though those are only a fraction

BUS INTERFACE BUS INTERFACE

1C BUS

(DATA, CLOCK)

TONE TUNING
CONTROL LAY 1
‘ [ |
I I ‘
MECHANICAL CONTROL
TUNING CONTROL TUNING | |conTRoL CONTROL
| HI-FI SYSTEM TELEVISION VIDEQ-CASSETTE RECORDER

1. Digital domestic. While the I°C bus interconnects integratea-circuit modules in small systems, the D?B bus operates as a home network.
The DB bus can also serve as a distributed data-processing and control network in offices, automobiles, and industrial apparatus.
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of the rates of the larger local networks, the result is that
control units can be fabricated on a corner of a micro-
computer chip. The highest-performance 12C control unit
takes less than 1,000 transistors and a D2B unit less than
3,000. In contrast, conventional local-net controllers
range from complete microcomputers in typical low-cost
networks to dedicated VLSI subsystems containing more
than 100,000 transistors in Ethernet-class networks. 12C
and D?B cabling costs have also been scaled down to the
economics of the new applications. The control units are
being built into general-purpose microcomputer compo-
nents, so that the same chip can control a bus and
attached equipment.

Philips is already producing the 8400 series of 12C-
compatible, one-chip microcomputers. These have Intel's
8021 architecture with larger on-chip memories—up to
128 bytes of random-access memory and up to 4-K bytes
of read-only memory. 12C-compatible peripherals in pro-
duction or design include memories, display drivers,
timers, tuners, analog-to-digital and digital-to-analog
converters, and complementary-MOS gate arrays.

Moreover, Intel Corp., Nv Philips, and Signetics Corp.
(a subsidiary of U. S. Philips Corp.) have just announced
a licensing agreement for alternate sourcing of yet other
components. These three will produce a C-MOS version of
Intel one-chip microcomputers in the 8048 and 8051
series that include 12C and D?B interfaces. Alrcady. pro-
gram assemblers, emulators, and other system develop-
ment tools are being readied, and peripheral devices are
now being defined for future production.

Two designs, one basic idea

Although their different applications call for differ-
ences in protocols and construction, the 12)C and D?B
buses employ the same basic techniques. For instance,
both use essentially the same unique method of arbitrat-
ing which control unit has priority when two units
attempt to transmit a message simultaneously. The
method, which exploits the relatively short propagation
delays of small networks, is just one example of how they
merge the properties of classical asynchronous-commu-
nications and random-access local-netwarks.

Any control unit (such as a bus interface on a micro-
computer chip) can transmit a message when the bus is
idle. Tt claims the bus by issuing a start bit—a bit
uniquely identifiable as the beginning of a transmission.
But if it first receives a start bit from another unit, it
synchronizes its internal clock to the incoming-bit edge.
Arbitration then begins with a sequence of bits issued by
each control unit, the most significant one first. Both
buses are wire-AND designs, so that units can AND their
outgoing bits with incoming bits, one by one. Priorities
can be established immediately, without overhead,
because the bits are part of the initial message field—
typically, an address.

For example, unit A might transmit 1101 after the
start bit and B might send 1110. Each issues a | and sees
an AND output of 1 in the first bit period and also in the
second (1 AND 1 = 1). But in the third period, A issues
and sees a 0 bit while B issues a 1 and sees a 0 (0 AND O
= 0,and | AND O = 0). Unit B is the odd man out—it
has lost the arbitration and must retire its bid for trans-
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2. Inside job. Designed for modular, single-cabinet systems (a), the
1°C employs separate data and clock lines for synchronization and to
define start and stop bits (b). Its message format resembles an
asynchronous data-link frame (c).

mission immediately. Otherwise, the next bit would
reverse the situation: A would issue a 1 and see a 0 while
B would send and see a O bit.

This technique works because the propagation delays
arc not excessive—a unit can detect another’s start bit
prior to message transmission. In contrast, in large mul-
tiple-access local networks, two widely separated units
may not sense cach other’s transmissions in time to
prevent collisions and error-recovery overhead.

Another resemblance to classical asynchronous sys-
tems is that both buses have master and slave units.
Control is still distributed, though—control-unit logic
distinguishes between master and slave and between
transmitter and receiver. A master is a unit that initiates
a conversation with another unit, which becomes a slave.
If the master asks a slave to transmit data, it then
switches from transmit to receive modes and the slave
becomes a transmitter. With this technique, displays and
other devices that normally operate as slaves can be
slave-only units to reduce control-unit costs.

Receivers acknowledge information, whether it be
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address or data, without the usual message transmis-
sions. Because the bus is driven by open-collector
devices, a master can complete transmission of data.
send some more timing signals, and hold the data line
high. The receiver acknowledges whatever comes by
pulling the data line low within a prescribed period, and
the transmitter can then assume the information was
received correctly. Otherwise, the transmitter interprets
the high state as a negative acknowledge (NACK) and
can resend or take other appropriate action. Since
ACK/NACKs also indicate whether units exist at address-
ed locations, a master can determine system configura-
tion by sending a serics of test messages.

Inter-IC networks

Like a local network, the 1°C bus allows designers to
organize and rcorganize modules with only cursory
attention to interconnection design, but within a single
cabinet. For example, many television sets are controlled
by low-cost microcomputers today. The next step is a
microcomputer master with tuning. tuning memory, key-
board. and display modules acting as slaves (Fig. 2a).
Modular options like teletext and viewdata, the Tv-based
information services, could also be masters, accessing
page memory dircctly instead of depending on a central
controller for access. This sctup not only simplifics the
system but also lets functions be located wherever
nceded to satisfy environmental, constraints. For exam-
ple. the tuning control belongs in the coolest location to
minimize drift. the keyboard in the place most conve-

nicnt to humans, and the options where ficld installation
is casiest. Morcover, the communications network also
means that each module can be upgraded independently
to take advantage of lower-cost components and new
technology.

The 1°C bus can indeed interconnect ICs on a board,
since printed wiring will work as well as other wires at
short distances. Length and number of units are not
predetermined: they can be traded off within a connec-
tion-capacitance limit of 400 picofarads per wire, which
cnsurcs correct timing. There are only two single-wire
lines driven by ordinary open-collector devices: a serial
data line (SPA) and a serial clock line (SCL).

Unlike in other bus designs. there is no single clock
source. All units can drive the open-collector clock line
and mutually synchronize their clocks. In general, the
data linc changes state only when the clock line is low: a
receiver samples data on the clock pulse’s rising edge.
However, a start bit goes from high to low on the Spa
line while the SCI. is high, and a stop bit gocs from low to
high while the sci is high. Since the clock pulse is
normally low, these unique bits signal all units that a
message is coming or ending (Fig. 2b).

A message resembles an asynchronous {rame but con-
tains six ficlds (Fig. 2¢). These are: the start bit; the
7-bit slave address; a read-write bit to indicate whether
the slave is to transmit or receive; the acknowledge bit;
the message in 8-bit characters; and a stop bit. The
hardware ACK/NACK signal completes the transfer oper-
ation. If arbitration is required, the address ficld is

Something old, something new in local networks

Data-communications links are either point-to-point or
multipoint systems. Like conventional multidrop and loop
networks, most new local networks fall into the multipoint
category. Small-area networks could be based on either of
these approaches, but in fact offset the drawbacks of
each with advantages taken from the other.

Traditional asynchronous data links operate with simple,
inexpensive logic, so they are a good choice for the really
small network. Because data is sent a frame at a time,
they are also better for sporadic transmissions than syn-
chronous links. But data-link—control protocols stem from
electromechanical switching concepts. They rely on cen-
tralized control of network activity. The master polls other
units and determines which units should transmit and
receive data. In loop and multidrop networks, primary
stations must also store and forward data being transmit-
ted among secondary stations.

Such systems require complex software, are difficult to
reconfigure, fail when the master unit fails, and use up
much of their bandwidth in polling overhead. Very often,
the control system polls no change in status, so no real
data is transmitted between data-gathering and decision-
making stations. All of these characteristics are becoming
taboo in local networking.

In new local networks, any node-control unit can take
charge of the serial-data channel and transmit data 1o any
other unit. Token-passing systems retain an element of
master control: a unit waits for a circulating bus grant—
the logical token. Random-access systems like Ethernet
allow any unit to transmit whenever the bus is idle. Other-

wise, they must back off and try again later, an arbitration
technique built into the CSMA/CD (carrier-sense, multi-
ple-access with collision detection) protocol.

Thus, instead of being an autocracy, local networks
reap the benefits of a democracy. With controliers at each
node, they can expand modularly, adapt to changing
traffic patterns, and usually continue operating when a
control unit fails, among other advantages. Then, too,
most are many times faster than conventional links. Typi-
cal local networks contain scores to hundreds of work
stations and computers and transmit data at rates some-
where between 1 and 10 megabits per second over
distances ranging from 400 meters to over a kilometer.

Nonetheless, such networks are obviously overspecified
for small-network applications. Performance has a high
price, in the form of complex protocols, controllers, and
system software; more expensive construction; and for
large systems, professional network managers. All that is
needed in small-area nets is enough performance to han-
dle the throughput requirements of a modest number of
inexpensive microcomputers and peripherals, television
tuners, man-machine interfaces, sensors, and the like.

instead of returning to square one, Philips 1°C and DB
buses are an amalgam of the old and new data links. They
do have masters and slaves that transmit asynchronously.
But with the new protocols, any or all control units can be
masters. The result is a democratic, modular network.
More to the point, the control units require only 1% or 2%
as much circuitry as a typical local-network controller, and
the wiring is inexpensive.
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3. Big bus, big format. Since it will operate in bigger systems with more masters and slaves than the I-C bus, the D-B bus uses a higher-level
protocol, reflected in the message format (a). The bit format (b) enables units to overcome worst-case timing differences.

employed for wire-AND arbitration.

The system algorithm can be executed with software
to reduce hardware costs. A start byte (0000 0001) then
follows the start bit to give slaves more time to poll the
data line. Typical data rates are 7,500 characters per
sccond at 2.5 bytes per message and 10,900 c/s at 64
bytes per message with hardware and 110 and 153 c/s,
respectively, with software exccution. These are usable
rates that include all overhead, assuming correct recep-
tion (no NACKs).

D2B: more stations, more modes

Since it may connect as many as 50 systems or system
components, the D?B bus has three operating modes,
extra methods of identifying and controlling functions
attached to the bus, and built-in compensation for timing
variations. It also provides high noisc immunity and
low-noise radiation with unshiclded wiring—a single,
differentially driven, twisted-pair line. Radiation meets
Federal Communications Commission Class B interfer-
ence requirements.

Mode 0, the slowest operating mode, can be imple-
mented by programming a microcomputer and adding a
differential line driver and recciver. Mode 1 requires
dedicated hardware but allows clocking with a resistor-
capacitor circuit with an accuracy of 25%. Modec 2 takes
dedicated hardware and a clock accurate to within 0.1%.
All messages arc limited to about 9 milliseconds to
prevent units from monopollzmg the bus. During this
time, 1 byte can be transferred in mode 0, 22 bytes in
modec 1, and 75 bytes in mode 2. The corresponding data
rates are 110, 2,423, and 8,282 bytes/s, respectively,
cven when control switches between masters.

These modes can be mixed on the same bus so that
designers can choose the best cost-performance ratios for
individual units and attached ecquipment. For example, a
printer may operate in mode | and a disk drive in mode
2, while a processor may switch from one mode to the
other to communicate with the peripherals. Slaves gener-
ally opcrate in a single mode since their throughput
requircments arc gencrally fixed by their function. On
the other hand, a multimode slave can be shared by a
varicty of low-cost single-mode masters.

Masters arbitrate at two levels. They first transmit a
mode-bit pattern that gives priority to the slower unit
(since it may requirc more frequent access). If mode
numbers are equal, priority is then determined by the
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master’s address (Fig. 3a). After unit addresses arc
transferred, 4 control bits specify a data, address or
status transfer, read or write operation, and whether or
not the slave is to be locked to a particular master. The
message format includes the end-of-message bit required
for ending or continuing an asynchronous transmission,
as well as start, field parity, and acknowledge bits.

Two extra addressing capabilitics anticipate the need
to keep track of system configurations and to simplify
network management and maintenance. The 12-bit unit
addresses (4,096 individual addresses) allow unique
identification of attached systems and components, such
as equipment model numbers, types of tuners, and types
of analog-to-digital converters. An address within the
data ficld lets units access memory in other units to
determine what functions arc performed at those loca-
tions and how to control them. These clectronic instruc-
tion manuals can be employed by diagnostic computers
in high-volume applications, for example, or clsc may be
displayed to help system users.

Clock and data signals are time-multiplexed onto the
onc bus line. Again, since the bus is not a conventional
data link, there may be multiple signal sources. During
arbitration, for cxample, one master may drive the clock
signals, a sccond transmit data, and a third sample the
data. After arbitration, the remaining master drives the
clock, and the addressed slave aligns with the master.
Yet the timing of master-to-slave and slave-to-master
transmission would probably be different because of
component variations. Given the size of the D’B network,
such deviations could lead to endless timing calculations.

To avoid all that, cach bit-transmission period is
divided into five phases: rest, clock-synchronization, data
transmission, data sampling by the receiver, and a clock-
tolerance allowance (Fig. 3b). Phase durations vary from
mode to mode and from message ficld to ficld. These
functional variations in bit (and bus) definition take into
account worst-casc differences in driver and bus delays,
risc and fall times, unit timings, and clock signals.

Although primarily an interconnection for packaged
systems, the D?B bus can replace the 12C bus as a network
within a cabinet when better noise immunity or longer
wiring is required. Noise immunity is as critical in home
applications as in business, automotive, and industrial
applications, since TV sets and other sensitive systems
cannot tolerate wiring that acts as a recciving and trans-
mitting antenna. l
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Terminal Pin Connector

Model #625

Our terminal pins are designed to permanently join a
Digitail Display to a P.C. Board. Other Uses:
Mother/Daughter board applications.

* Contacts on .100 centers cut to specified lengths at no extra
charge.

¢ Contacts are avaitable in a continuous strip with easy break-off.
¢ Pricing: Less than $.0038 per line.

¢ Available material & finish: Copper based alloys, pre-tinned.
Delivery 3-4 weeks, samples upon request. For your

special design problems, please consult our engineering
department.

USA : Tel. (516) 567-0995
Europe: Telex (USA) 6853026 Wilco

\L Japan: Telex ] 26733 j

Circle 121 onreader service card

EVERYTHING

] for Your
Wire Management Needs

e Designed tohold ALL types of wire—flat, round or cable
e deklips™ provide quick easy access to wires and cable
® Rugged, high performance construction

e Choose from push mount or adhesive backed clips

For more information write today
the wire organizers

dek,inc.

3480 Swenson Ave.
St. Charles, llinois 60174
Phone 312/377-2575

Wi ol youe choce
Serial type
o0 Fhrallel type ?

-

M3221

Daini Seikosha, in continuing its efforts to develop
tully the potentials of LCD's, since its success in
mass-producing LCD’s for watches, has achieved
producing a range dot matrix modules. As there
are two types of interface format (serial type and
parallel type), you can choose according to your
requirement.

[Features)

® Since a character generator and data RAM are built-
in, a simple system configuration is sufficient.

® High contrast and wide viewing angle are guaranteed.

® Brightness adjustment of the liquid crystal is possible.

® Since a CMOS IC is used at the drive circuit, power
consumption is low and logic voltage range is wide.

® Alphanumeric and symbols are possible.

®Full dot display is also possible with F1632.

[Basic Specifications)

ttem Model F1632 M3221 M3212
Dimensions (W <L - Hmm) 210 <80 > 13 190 <3310 i 190 33> 10
Number of display characters Full dot 32 character » 1 | 32 characterx 2 }
o 160x32  5x7 with cursor‘;S‘ 7 with cursor
Drive waveform 1/5 bias 1/16 duty | 1/4 bias 1/8 duty 1/5 bias 1/16 duty
Power consumption 33mw 15mw | 15mwW
e eeseaa S tads 6.5V 50V 5.0V
Operating temperature range O 50'9 0~:50C 0-:50C
Storage temperature range 30~ +70°C1 -30~-70C 30 -70C
Interface Serial ! Serial Paralle

# Other types of dot matrix modules are available in addition to those shown above.

SEIKO GROUP
J 5 DAINISTIKOSHA CO.LID.

Sales Division:31-1, 6-chome, Kameido Koto-ku, Tokyo, 136. Japan.

Phone: Tokyo 684-2010 Telex:2622410 DSEIKO J

Seiko Instruments U.S.A. Inc. 2990W. Lomita Blvd.. Torrance Calif., 90505
Phone:213-530-8777 Telex:9103477307

Frankfurt Representative Office:Arabella Center 13 OG Lyoner Strasse 44-48, 6000
Frankfurt/Main 71 W. Germany. Phone:0611-6666971~ 2, Telex:413045 DSFM D
Precision Engineering LTD. Sales Division:Peninsula Centre.

Room 1114, East Tsim Sha Tsui, Kowloon, Hongkong.

Phone:3-676485, 683160, 683169, 697593 Telex:40211 PELSD HX

Circle 122 onreader service card

Circle 123 on reader service card 123




Software notebook

Interface program links
a-d chip with microprocessor

by M. F. Smith
Reading University, Reading, England

When combined with a peripheral interface adapter, this
microprocessor program eases interfacing an ICL7135
analog-to-digital converter with the MC6800 family of
microprocessors. Through placing the 16-bit MC6821
interface chip between the a-d converter and processor
interface, all digital data and control signals may be
funncled through the parallel interface.

The abbreviated program does not check for polarity
or input range. In this routine, the digit strobe of U, is
used to interrupt the microprocessor through the CB,
input to U,. Binary-coded—-decimal data from the a-d
converter is stored in a temporary buffer, labeled BUFF-
ER TEMP, and the digit status in the buffer is determined
by digit output D, through Ds of U, (sce figure). When
the last digit D, is sent out, the temporary buffer is
moved to a final buffer labeled BUFFER-ADC. Subroutine
ADC-INIT initializes MC6821 and allows interrupts
before data can be sent from the a-d converter.

This softwarce allows the ICL7135 chip to operate at
full speed and without any possibility of misrcading the
multiplexed digits. The softwarc may be synchronized
with the converter, and the final buffer may be provided
by a software flag, instead of a hardware strobe. |

13 10
o PBﬂ
( :| E— —1pg \
BINARY-CODED 2 s 12 1
DECIMAL DATA )| B, PB;
BH 16 13 PB;.
UNDERRANGE |28 ST
OVERRANGE |27 o
U, P(]LARIIYé::\;, ~§T~— — e F ggs Céja'z
ICL7135 B —1PBy MC6821
ANALOG ANALOG- PERIPHERAL . MICROPROCESSOR
COMPONENTS < TO-DIGITAL  srRosE, STRBF2E — 81¢ce, INTERFACE INTERFACE
CONVERTER ] ] cg, ADAPTER
20 2
| Y [y
DIGIT ENABLES < Dj —:78——-—- o
Daf— - Spa,
D, |2 6 1PA,
N CLOCK IN -az——l /

|
a-d-CONVERTER CLOCK

Microprocessor interface. Intersil's analog-to-digital converter ICL7135 is linked to Motorola's 6800 microprocessor family with peripheral
interface adapter MC6821 and the associated software. This method funnels digital data and control signals through the interface and
eliminates the need for additional circuitry. The digit strobe of U, interrupts the processor through CB..

INTERFACE PROGRAM LINKING 6800 MICROPROCESSOR WITH ICL7135 ANALOG-TO-DIGITAL CONVERTER

Location | Object code | Line Source statement Comments

1 "6800"
2
3 ,ICL71354-1/2 DIGIT »d CONVERTER
4
5

(8100 6 PIA_DIGIT EQU  8100H ;SIDE FOR DIGIT NUMBER

(8102) 7 PIA_BCD EQU  8102H ;SIDE FOR BINARY-CODED-DECIMAL DATA ERRORS

(8103) 8 ADC_STROBE EQU  8103H /STROBE FOR a-d CONVERTER
9

BLISNERY 5
——— L— A ———— T T ———— e~ ———— —— ]
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12
13 ;BUFFERS MUST REMAIN IN DRDER
0000 14 BUFFER_TEMP RMB 5 S ACTIVE INTERRUPT REQUEST BUFFER
0005 15 BUFFER_ADC RMB 5 ;STATIC BCD BUFFER
16
17
18 DRG  1000H
19
20
21
22
1000 23 ADC_SERVICE:
1000 B68103 24 LDAA ADC_STRDBE ; CHECK iF INTERRUPT REQUEST FROM a-d CONVERTER
1003 2A25 25 BPL  IRG_ RETURN ; FALSE ALARM IF NDNE
26
1005 CE0004 27 LDX =BUFFER_TEMP+4 | ;PDINT TD BUFFER
1008 868100 28 LDAA PIA_DiGIT ;GET DIGITAL BIT PATTERN
29
30 ;DETERMINE THE BUFFER PDSITIDN
3 . DF THE INTERRUPTING CHARACTER
1008 44 32 DIGIT_LDOP LSRA ;SHIFT RIGHT INTD CARRY
100C 2503 33 BCS  ADC_DATA ,AND GD DN IF DIGIT IS FDUND
100E 09 34 DEX DECREMENT BUFFER PDINTER
100F 20FA 35 BRA  DIGIT_LDGP . AND CARRY DN
36
1011 37 ADC_DATA:
1011 B68102 38 LDAA PIA_BCD ;PICK UP BCD DATA
1014 840F 39 ANDA =000011118B .MASK DFF PDLARITY
1016 A700 40 STAA 0, X ;SAVE DATA IN TEMPDRARY BUFFER
1018 8C0000 M CPX  =BUFFER_TEMP ;AND TRANSFER INTD a-d-CONVERTER BUFFER
1018 2600 42 BNE  IRG_RETURN ; WHEN LAST BCD DIGIT IS SENT
43
1010 €605 44 LDAB =5 ;MDVE TEMPDRARY DATA INTD
101F CE0000 45 LDX  =BUFFER_TEMP ;STATIC BCD BUFFER
1022 A600 46 MDVE_L.DDP LDAA 0, X
1024 A705 47 ’ STAA 5 X
1026 08 48 INX
1027 5A 49 DECB
1028 26F8 50 BNE MDVE_LDGP
51
102A 0E 52 IRG_RETURN cLI ; RETURN FRDM INTERRUPT REQUEST
1028 38 53 RTI

INITIALIZATION SUBROUTINE FOR MC6821

Location | Object code | Line Source statement Comments
55
56
57 ,INITIALIZE PERIPHERAL INTERFACE ADAPTER FDR
58 ;ad CONVERTER ENABLE INTERRUPTS
102¢ 59 ADC_INIT:
102C 8604 60 LDAA =000001008 ,NO INTERRUPT REQUEST
102€ CEB100 61 LDX  =PIA_DIGIT ;SET DIGITAL SIDE FDR INPUT
1031 8009 62 BSR INPUT_SET ; THRDUGH SUBRDUTINE
63
1033 863D 64 LDAA =001111018 ;CA, = INTERRUPT-REQUEST-DUTPUT CB, = 1
1035 CE8102 65 LDX =PIA_BCD ;SET DATA SIDE FDR INPUT
1038 8002 66 BSR INPUT_SET ; THRDUGH SUBROUTINE
103A 0E 67 cL ;ALLDW INTERRUPTS
1038 39 68 RTS
69
103C 6F00 1 INPUT _SET CLR  0,X
103€E 6F01 71 CLR  1,X
1040 A701 72 STAA 1. X ;SET CONTRDL WORD
1042 39 73 RTS
74
ERRDRS =0
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Nystrom integration gives
dynamic system’s response

by David Eagle
Lear-Siegler Inc., Grand Rapids, Mich.

The response of many dynamic systems, described by
second-order vector differential equations that are writ-
ten in the form X = (X, X, t), are determined by
numerical methods—a popular approach is the fourth-
order Runge-Kutta technique. However, this program
uses the fourth-order Nystrom-integration method to
solve systems of second-order differential equations and
can be a faster solution for some dynamic systems.

An integration subroutine beginning at line 1,000 and
a driver routine that shows how the program works are
the software’s main components. In addition, the deriva-
tives are evaluated in the subroutine on line 3,000. The
program example demonstrates the usefulness of Nys-
trom integration and integrates the single sccond-order
differential equation defined by: X(X,t) =
0.5X2(1+(1+1)2 X) where X(0) = 1 and X(0) = 0.5
are the initial conditions.

The above differential equation has the exact solution
X(X,t) = 4/(4-2t—1t?) and X(X.,t) = 0.5(1 +t)X2
The example prints the time and values for X and X, and
exact solutions for X and X are also included for
comparison with the Nystrom-integration method. O

Sottware notebook is a regular feature in Electronics. We invite readers to submit short
original and unpublished programs and software solutions to engineering problems. We'll
pay $75 for each item published.

BASIC SUBROUTINE FOR INTEGRATING SECOND-ORDER VECTOR DIFFERENTIAL EQUATIONS

1000 * FOURTH-ORDER NYSTROM-INTEGRATION SUBROUTINE
1010 LEF T2=T}

1020 FOR I1=170 NI

1030 LET X2(1) = X1(1)

1040 LET V2{1) = V()

1050 NEXT |

1060 GOSUB 3010

1070 .

1080 LET T2=T1+A2+8§]

1080 FOR 1=1T0 N1

1100 LET D1(1) = S1=ET(N)

1110 LET X2(1) = X1{1) + ST = (A2 « V1{I) + A1 = D1(1))

1120 LET V2(1) = V1{I) + A2 « D1(D)

1130 NEXT |

1140 GOSUB 3010

1150 .

1160 LET T2=T1+82+S1

1170 FOR 1=1T0 NI

1180 LET D2(1) = S1 « E1(1)

1180 LET X2(1) = X1(1) + 81 = (B2 « V() + A6 « D1(l) + A7 = D2(1))
1200 LET V2(1) = V1(l) — A8 = D1(1) + A9 = D2(I)

1210 NEXT |

1220 GOSUB 3010

1230 .

1240 LET T2=T1+81

1250 FOR I=1T0 N1

1260 LET D3(1) =851+ EN(H)

1270 LET X2(1) = X1(1) + S1 « (VI(I) + B3 = D1(1) + B4 = D2{(I) + B5 = D3(1))
1280 LET V2(1) = V1(l)+ B6 = D1(1) — B7 = D2(1) + B8 « D3(1)

1290 NEXT |

1300 GOSUB 3010

1310 .

1320 LET ¥1=T1+8§]

1330 FOR 1=1T0 N1

1340 LET DA4()) =81« EI(I) ’
1350 LET X1(1) = X1+ 81 «(VI{I)+ A3« B1(l) + A4 « D2(I) + A5 = D3(1))
1360 LET VI(l) = V1{I) + A3 = (D1(1) + DA(1)) + B1 « (D2(1) + D3(1)) f
1370 NEXT |

1380 RETURN

1390 4

2000 * INTEGRATOR-COEFFICIENTS SUBROUTINE

2010 LET A1=.045: A2 =.3: A3=13/126: A4 = 5/18: A5 =5/42: A6 = 7/600
2020 LET A7=17/30: A8 =7/15: A9 = 7/6: B1 = 25/63: B2 = .7: B3 = 19/78
2030 LET B4 =35/312: BS = 15/104: B6 = 64/39: B7 = 70/39: B8 = 15/13
2040 RETURN

2050 o

3000 * DIFFERENTIAL-EQUATION SUBROUTINE

3010 LET A=(1+T2)«(1+T2)

3020 LET B =X2(1) « X2(1)

3030 LET E1(1)=.5+«8B = (1+A=X2(1))

3040 RETURN
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PROGRAM COMPARING NYSTROM-INTEGRATION METHOD WITH EXACT SOLUTION

0010 * PROGRAM “"NYM4"

0020 &

0030 * A DEMONSTRATION OF THE FOURTH-ORDER NYSTROM METHOD
0040 * FOR INTEGRATING SYSTEMS OF SECOND-ORDER
0050 * VECTOR DIFFERENTIAL EQUATIONS

0060 3

0070 * SET PRINTER LINE LENGTH

0080 LINE = 110

0090 ~ DEFINE SIZE OF SYSTEM AND DIMENSION ARRAYS
0100 LET Nt =1

0110 DIM XT{N1), X2(N1), VI{N1)}, V2(N1), ET{N1}, DI{NT)
0120 =

0130 » COMPUTE INTEGRATOR COEFFICIENTS

0140 GOSUB 2010

0150 &

0160 * INTEGRATION STEP SIZE

0170 LET S1=0.05

0180 « INITIAL TIME

0180 LET T1=20.0

0200 < INITIAL X

0210 LET X1{1)=1.0

0220 + INITIAL X DOT

0230 LET v1{1}=0.5

0240 » FINAL TIME

0250 LET T2=0.5

0260 ¢

0270 ~ CLEAR SCREEN AND PRINT HEADER

0280 HOME :PRINT TAB(S5); “PROGRAM NYM4' :PRINT
0290 PRINT TAB(5); “TIME”, “"COMPUTED"”, "COMPUTED"”, "EXACT", “EXACT"
0300 PRINT TAB(3); “(SECONDS)"; TAB(20); "'X"*; TAB{35); “X DOT";
0310 PRINT TAB(51); “X"; TAB(65); “X DOT"

0320 =

0330 * INTEGRATE SYSTEM OF EQUATIONS

0340 FOR [1=1T0 T2/S1

0350 GOSuUB 1010

0360 &

0370 + COMPUTE EXACT SOLUTION

0380 LET X3 =4/(4-2-T1-T1+T1)

0390 LET V3= 5+(1+T1}=X1(1)=X1(1)

0400 <

0410 “ PRINT RESULTS

0420 PRINT :PRINT TAB(5); T1, X1(1), Vi(1), X3, V3

0430 *
0440 NEXT IN
0450 END
0460 .
1 . .
Time (s) Computed X Computed X Exact X Exact X
0.05 1.0262989 0.552976961 1.0262989 0.552976949
0.1 1.06540895 0.612638448 1.05540897 0.612638426
0.15 1.08769542 0.680271785 1.08769544 0.68027176
0.2 1.12359547 0.757480102 1.1235955 0.757480066
0.25 1.16363632 0.846280972 1.16363636 0.846280925
0.3 1.20845916 0.94924286 1.20845921 0.949242799
0.35 1.25885122 1.06967691 1.25885129 1.06967681
0.4 1.31578937 1.2119113 1.31578947 1.21191116
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Engineer’s newsletter

Transformless rectifier There has been no way around it: when you need bipolar full-wave
rectification you also need a transformer. No longer, though, as Louis N.
Ezialowski from Leasametric Inc. in St. Laurent, Quebec, Canada, has
taken the transformer out and uses just four resistors, two diodes, and an
operational amplifier to get bipolar voltages. In the circuit, resistors R,
through R, are connected in a bridge configuration. The input voltage is
fed to the node connecting R, and R;, and the positive and negative dc
outputs are tapped from the junctions of R, and R, and R; and R,,
respectively. The anode of one diode is attached to the positive output and
the cathode of the other latches to the negative output. The free cathode
and anode ends of these diodes meet each other at the feedback port of the
operational amplifier, whose inverting input is attached to the junction of
R, and R,. The noninverting input of the op amp is grounded.

gives bipolar voltage

Testing service offered Intel Corp says its microcomputers, random-access memories, erasable
programmable read-only memories, and peripheral component families can

to meet MIL-STD-883B | \\" et MIL-STD-883B method 1015 with the Santa Clara, Calif.,
firm’s Express service. The service is designed for parts that must function
beyond commercial temperature ranges. Customers can specify one of the
two test flows: one with burn-in for approximately 168 hours at 125°C,
the other without burn-in over two operating temperature ranges, com-
mercial (0° to 70°C) and extended ( —40° to +85°C). The Santa Clara,
Calif., firm says that the procedures apply to MOS, bipolar, and large- and
very large-scale integrated circuits, and that new products will enter the
program as they become commercially available.

Automated pc assembly Automated, electronic, and robotic assembly of print-circuit boards will
topic of study grow tremendously throughout the 1980s. For this reason, an international
study entitled “Flexible Automated Assembly Systems for Components of
PC Boards” is being researched by CEERIS International Inc. The study
gives both users and manufacturers necessary systems data —for example,
a 1990 market forecast for automated systems and an economic analysis
including return on investment. Further information, including a prelimi-
nary analysis, a table of contents, a skeleton system configuration, and
technology requirements may be obtained from Salvatore A. G. D’Agosti-
no, vice president, CEERIS International Inc., P. O. Box 939, Old Lyme,
Conn. 06371.

Sapphire thermometer High-temperature measurements may soon be extended to 2,000°C —
500°C above the current high —with an optical-fiber thermometer that is

takes the heat made from a single-crystal sapphire. Deve[;oped by Ray Dils of the U. S.
Commerce Department’s National Bureau of Standards in Washington,
D. C., the thermometer is being tested in a black-body furnace and
high-temperature flow facility so that its actual stability, precision, and
accuracy may be determined. The device has the potential to be 10 times
more accurate than those holding to the current thermocouple standard
and may be useful for measuring and controlling high-temperatures in gas
turbines, internal combustion engines, and other such devices. The NBS is
seeking a patent for the thermometer. -Steve Zollo
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Now there’s a better 1GHz
cavity-tuned signal generator.

Marconi

Marconi 2017 AM/FM Signa
Generator combines the purity and
low noise performance of a cavity-
tuned oscillator with keyboard
convenience and GPIB.

Marconi’'s AM/FM Signal Generator 2017
looks special —and it is. It isfa/stable, low noise
generator offering high outputs, ud to4Vemf,
over the frequency range 10Hz to 1024MHz. It
has two manual control systemns, digital via the
keyboard or analog via rotary controls. It canbe
programmed via the GPIB to extend the 2017's
range of applications to include automatic
testing, either as part of a bench-top system or
in a full ATE assembly.

Being microprocessor controlled, the 2017
is simple to operate and has a memory facility
allowing up to 10 complete settings to be stored
for later use. Digital displays and annunciators
clearly indicate the instrument’s settings at all
times.

The microprocessor also performs
conversion of RF calibration units and provides
an incrementing facility, allowing the carrier

2017AM/FM |
Signal
Generator

frequency to be stepped up or down
in steps of any size. Akey can be
pressed to indicate total shift.

Atthe heartofthe 2017 s a low
noise, cavity-tuned oscillator that
produces a sideband noise figure of better than
—135dBc/Hz at 20kHz offset at470MHz, with
complete freedom from spurious NnoN-hanmonic
signals. A series of digital dividers and filters
enswres that the noise level is even lower at
trequencies below 256MHz. Additionally, a slow
sweep mode, operating between any two
requencies on a carrier frequency range,
facilitates measurerments of spurious receiver
responses, full spectral purity being retained
throughout.

To appreciate all the benefits of this unique
signal generator on the bench or in your
ATE System call us
fora dyemonstration. marconl (D-ms

Instruments

U.S.: 100 Stonehurst Court. Nortwale, NJ0764
(201) 767-7250 (Easi). (714) 857-2325 (west
U.K.: Longacres, St.Albans, —2rts. A4 0N
Country Code 44 (0727) 5929« TELEX 23350

FRANCE . (1) 687-36-25 GERMANY (034) 345085
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How the TF55- Il makes
short work of long problems.

Whenever you can solve
complex problems quickly and
accurately, you're ahead of the
game. And that's exactly what the
T1-55-11 does for you. By giving
you 112 pre-programmed functions
(like det&ire integrals), it allows
you to take short cuts without
losing accuracy. Youd'll accomplish
a lot more in less time which
means increased efficiency.

With our TI-55-11 vou can
tackle problems you thought could
only be solved with higher-priced
programmables. You're not only
getting the standard slide rule
tunctions but also statistical capa-
hilities. This way you can work
out linear regressions, permuta-
tions and combinations, just to
name a few.

The TI-55-11 also gives you
enough programmability to elimi-
nate a lot of repetitive key punch-
ing. Our Constant Memory ™
keeps programs and data on tap,
even when the calculator is turned
off. So once you've entered a
formula, you can simply put in the
variables to get your sotution. The
Liquid Crystal Display shows your

answers in standard, scientific or
engincering notations — clearly
and precisely.

We also help you get the
most out of your calculator with
the Calculator Decision-Making
Sourcebook. It gives you step-
bv-step examples of the best
techniques used for solving mathe-
matical, scientific and statistical
problems. And we've included a
special section on how to program
your T1-55-11.

So next time you're facing
another time-consuming c
problem, curt it down to
size with the TI-35-11.

TeEXxAs
INSTRUMENTS

© 1982, Texas Instruments Incerporated.
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New products roundup

Half-height floppy_-disk race_heats up

Japanese companies enter the fray with disk drives

even less than half height; capacities are up to 1 megabyte

Though half-height disk drives are
still hot off the press, already one
maker has added a new twist: less-
than-half height. All around, ven-
dors like Canon, Remex, Micro
Peripherals, Shugart, C. Itoh, and
Tandon have chosen diverse routes
to achieve similar results on drives
they are hurrying to market—up to
1 megabyte of unformatted storage
capacity (double-density) on a 5Y-
in. floppy-disk drive that takes up
just half the room of conventional
5'-in. drives.

An experienced maker of magnet-
ic heads and other disk-drive parts,
Canon USA has joined the disk-drive
market with a 5%-in. floppy disk
that measures a low 33 mm high,
compared with the de facro standard
41-mm height of other half-height
floppies. The reduced height can
save system designers another 206
cm?, claims Lee Heller, sales manag-
er of the peripherals division created
to market the disk drives.

Heller feels that engineers work-
ing on new designs will relish the
space saving, but in order not to be
shut out of the replacement market,
Canon offers a standard 41-mm high
bezel as an option. The front panel
can casily be changed: it is attached
to the lightweight cast-aluminum
casing by four screws. The double-
sided MDD221 offers a 1-megabyte
capacity by using modified—frequen-
cy-modulation encoding and a densi-
ty of 96 tracks/in. Access times are
specified at 3 ms track to track and
95 ms average. Head settling takes
15 ms, and head loading 25 ms. The
data-transfer rate is 250 kb/s. Can-
on offers a 500-K-byte drive that
retains the 96-track/in. spacing but
uses fm encoding. In lots of 1,000,
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the MDD221 will sell for about $300
ecach and is available in sample
quantitics now.

In the drive to make half-height
units even smaller, Canon is offering
in two versions a double disk drive
that stands only 57.5 mm high, or
about %; the height of conventional
5%-in. drives. Storage capacity is
doubled to 2 megabytes, but access
times remain the same, as does
recording method and density. The
MDD422 employs two motors, one
to turn both disks and the other to
position heads for both disks; it sells
for $400. The MDD423 uses three

by Steve Zollo, Assistant New Products Editor

motors, allowing the heads for the
two drives to seck independently.
The third motor adds $50. Samples
are available now.

Hybrids. Among other techniques,
Canon engineers were able to save
space by reducing to two hybrid cir-
cuits a number of components,
including transistors, resistors, ca-
pacitors, and TTL and analog inte-
grated circuits. Also, the brushless
direct-drive motors and very thin
rcad-write heads are of Canon’s own
design. To climinate the noise that
would result from the head and
motor resting closer together in the

Siamese twins. Housed in one package two thirds the height of full-sized 5'/a-in. drives,
Canon’s double-sided, dual-drive MDD422 holds 4 megabytes all told. A third motor (model
423) lets the heads on each disk seek independently; with two they move in tandem.
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Blessed
are the big
wheels

Paper Tape Handler
with big, new 72" reels

RS232C, TTY or parallel
TTL interface
Computer compatible
150 CPS reading

300 CPS rewind.
Includes power supply
and reader

sensible price.

) ADDMASTER

CORPORATION

416 Junipero Serra Drive
San Gabriel, California 91776
(213) 285-1121

Circle 134 on reader service card

COMPLETE
ILLUSTRATED
REFERENCE
GUIDE TO
THE LARGEST
RADAR and RF
INVENTORY
IN THE WORLD

® RADAR SYSTEMS & RF SOURCES:
150 MHz to 35 GHz,

o ANTENNA MOUNTS:
Autotrack, Search, X-Y, Nike Herc.,
Ajax, SCR-584. Capacity 50 to
20,000 Ibs. Dishes to 60 ft. dia.

o RADAR INDICATORS

e PULSE MODULATORS

¢ HIGH VOLTAGE POWER SUPPLIES

o TUBES and PLUMBING

g
Danbury, CT 068 "' $ Q

Radio-Research
InstruxnentCo Inc.
b i
6 P'
lamm® 0"‘ “o°

2 Lake Avenue Extensinn
Circle 242 on reader service card
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Protector. Longer media and head iife are achieved through a disk interiock mechanism and

dynamic media clamping. Shugart's mechanism holds the head aside until a disk is inserted in
the drive, preventing damage resulting from accidental contact.

smaller than previous models, the
ncw motor contributes to greater
drive reliability through fewer
parts —the belt, pulley, and bearings
nceded with previous designs have
been climinated. Also, a micropro-
cessor and custom chips further
cnhance reliability by reducing the
number of components nceded to
operate the drive clectronics.

In lots of 5,000, thc SA455 sells
for $160 cach and the SA465 gocs
for $195. Samples arc available now,
and production quantitics will be
available in the first quarter of next
year.

Megabyte. Recently introduced is
a Japancse-made 5Y-in. half-height
floppy that is sold in the U.S. and
Europe cxclusively by C. Itoh Elec-
tronics and boasts a capacity of over
I mcgabyte: up to 1.262 megabytes
in a 15-scctor-per-track format.
Tracks arc spaced 96 to the inch.
Average scck time is 91 ms, includ-
ing hcad-scttling time; track-to-track
access time is specified at 3 ms. In
lots of 1,000, the YD-380T drive
sclls for $350 and can be delivered in
60 to 90 days.

Bowing at the National Computer
Conference in Houston, Texas, this
past Junc was Tandon Corp.’s first
half-height model with double-densi-
ty, single-side capacity of 250-k
bytes. The TMS50, sclling for $50 in

large quantitics, is a mechanics-only
version—designed for engincers who
wish to add their own eclectronics.
The 48-track/in. drive has an aver-
age access time of 287 ms, including
head scttling time, and a track-to-
track time of 20 ms. This drive also
has no hecad-loading solenoid.

And look for Tandon to expand its
linc of half-height 5%-in. drives with
new members, onc of which will have
a 500-K-bytc capacity.

Spring of this ycar saw Shugart
introduce a half-height 5%-in. floppy
that was capable of cither single- or
double-density recording for a ca-
pacity of 125- or 250-k bytes. The
SA200 sclls for $118 in quantitics of
5,000 or more.

Canon USA Inc., Peripherals Division, One
Canon Plaza, Lake Success, N.Y. 11042,
Phone (516) 488-6700 [341]

Remex, 1733 Alton St., Irvine, Calif. 92714,
Phone (714) 557-6860 [342]

Micro Peripherals Inc., 9754 Deering Ave.,
Chatsworth, Calif. 91311. Phone (213) 709-
4202 [343]

Shugart Associates, 475 Oakmead Pkwy.,
Sunnyvale, Calif. 94086. Phone (408) 733-
0100 [344]

C. Itoh Electronics Inc., 5301 Beethoven St.,
Los Angeles, Calif. 30066. Phone (2 13) 306-
6700 [345]

Tandon Corp., 20320 Prairie St., Chat-
sworth, Calif. 91311, Phone (213) 993-6644
[346]

Electronics /November 3, 1982




need a 2-piece
connector that is
compatible with
my existing
packaging system.”

“I’'m looking for a
high-density 2-piece
connector with
compliant pins.”

“l want a 2-piece
connector with
684 positions.”

‘I've got to have a

2-piece connector
with low-cost
selective plating.”

“vd like to find
~ aEurocard
2-piece connector
that’s made in
America, too.’




AMP hears you with
the 2-piece connecto
that has the highest
density and lowest
insertion force.

You're looking at the latest in our
lineup of 2-piece connectors. The HDI.
It's the Highest Density Interconnect
made —with up to 684 position capability.

Packaging flexibility is excellent, with
its 2, 3 and 4 row designs. Mates with a
mere 1.5 ounce per contact insertion
force. Peels apart with ease.

For large pin count applications, there
isn't a more reliable 2-piece connection.

A full range of two-piece, MiL-spec
connectors are also available from AMP.

Circle 136 on reader service card

AMP Facts

Accu-plate puts selective gold on the contact for
maximum performance. Compliant pins on selected
sizes make press-fit solderless connections which
avoid board damage, provide easy replacement.

Keying hardware allows 64 different keying
positions.

For more information, call the AMP HDI

Desk at (717) 780-4400.
AMP Incorporated, Harrisburg, PA 17105.




Save valuable real estate on your
boards. Have the advantage of a 2-piece
connector that's part of the
interconnection system proved and
popular around the world.

The AMPMODU 2-piece connector.

Its 2 and 3 row design accommodates
up to 300 positions. Its shortened signal
path improves signal performance in
your high-speed applications.
Receptacle is qualified to Mil-C-55302.

What's more, if your packaging calls
for compliant pins and precision plating—
it's part of our package.

AMP Facts

Slotted ends of header assemblies for polarization
assure easy and sure mating.

Enclosed box design provides perfect post-to-
receptacle connections.

For more information, call the AMPMODU

Desk at (717) 780-4400.
AMP Incorporated, Harrisburg, PA 17105.
AMP and AMPMODU are trademarks of AMP Incorporated.
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AMP hears you with
the 2-piece connector
proved in Europe and
made in America.

For over 10 years, we've made the
standard 2-piece connector in Europe
for Europe.

The AMP Eurocard connector.

Now we're making it here to give you
the same cost-saving advantages.

Eurocard comes with or without our
selective plating and compliant pins.
Offers 2 or 3 row designs that can handle
up to 96 positions. Also available in B
and C type configurations, this is the
economical 2-piece connector with the
kind of reliability that gives you more for
your money.

AMP Facts

Mates with all DIN connectors of similar type and
contacts.

inverse version allows the use of less expensive
pin-half on mother board.

permits cable entry
from 3 directions.

For more information, call the AMP
Eurocard Connector Desk at

(717) 780-4400.
AMP Incorporated, Harrisburg, PA 17105.
AMP s a trademark of AMP incorporated

BN means productivity.




New products

Industrial controller performs 3 MIPS

Schottky TTL processor has two-level pipeline architecture
and high input/output bandwidth, sells for $23,900

by Stephen W. Fields, San Francisco regional bureau manager

Achieving what is probably the high-
est cost/performance ratio to date in
a real-time computer, Hewlett-Pack-
ard has unveiled a new top-of-the-
line machine in its HP 1000 series.
Called the A900, the new computer
can process 3 million instructions per
second and will sell for $23,900; in
original-equipment-manufacturer
quantities, the price is $15,550.

HP’s A900 is targeted primarily at
the OEM market as a very high-
performance real-time engine for
industrial-automation and process-
control applications. According to
Joseph P. Schoendorf, marketing
manager for HP's data systems divi-
sion, “‘it is particularly well-suited to
process monitoring and control,
high-speed data acquisition, and im-
age- and signal-processing applica-
tions where the A900’s raw compu-
tational speed, floating-point per-
formance, and sophisticated in;
put/output capabilitics are typical
customer requirements.”

With a very fast cache memory,
two-level pipelined architecture, 3.7-
megabyte/s peak 1,0 bandwidth,
and a floating-point processor capa-
ble of performing a typical mix of
floating-point instructions at
560,000 instructions per second, the
A900 supports up to 6 megabytes of
main memory and provides threc
times the performance of the pre-
vious top-of-the-line HP 1000 ma-
chine, the F series.

“We believe the A900 has just
redefined the price-performance
standard for the minicomputer in-
dustry,” says Schoendorf. “It’s not
only the fastest real-time minicom-
puter we're aware of, but we expect
it to be the most reliable minicom-
puter ever built by HP. It has 25%
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fewer parts than the HP 1000 F and
we expect a mean time before failure
of 8,000 hours and a mean time to
repair of only 90 minutes—this is
especially important to the process-
control world,” he adds, *“where
down time can not be tolerated.”

Make it fast. In setting the design
goals for the A900, Schoendorf says
he had essentially one main criteri-
on—to build the fastest machine
possible while maintaining complete
software compatibility with the oth-
er A-serics machines, the A600 and
A700. The performance was
achieved by employing a unique con-
cept in the CPU, which is built with
standard Schottky TTL.

According to Schoendorf, most
high-speed processors have a pipe-
lined architecture
and employ a fast
cache memory. “But
if the next piece of
data the machine
needs is not in cache,
the processor has to
start from ground
zero to find it. What
we did was design a
parallel processor
that runs along with
the main CPU but
always makes the as-
sumption that the
data it nceds is not in
cache. This way it’s
several steps ahecad
of where it would be
if it assumed that the
data was in cache
but couldn’t find it.
We gain almost 1
MIPS this way.”

The floating-point
processor in the
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A900 is implemented with three 64-
bit large-scale-integrated comple-
mentary-MOS-on-sapphire devices
developed by HP. It can do a single-
precision floating-point addition in
1.6 ws, a division in 5 us, and a
multiplication in 2.8 us. “To get this
performance before, you’d have to
spend $100,000 for a computer and
put it in a special room. We do it on
five cards that can go right on the
factory floor —the A900 will operate
at 55°C,” asserts Schoendorf.
Different word lengths arc cm-
ployed in different sections of the
A900. The floating-point section is
64 bits wide, but 16-bit words arc
used for loading data and 32-bit
words are used in the cache-to-main-
memory pipeline. The machine-cycle
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‘Two sources of

satisfaction.

The demand on researchers,
designers and evaluation engineers
for better device characterization has
generated a widespread need for pro-
grammable, low-level DC sources.
As the acknowledged leader in sensi-
tive measurement instrumentation, it
was only natural for Keithley to meet
that need.

The Model 220 Current Source and
Model 230 Voltage Source were
designed for quick and easy opera-
tion on the IEEE-488 bus or for semi-
automatic bench applications where
a computer is not required. Both
offer high resolution over a wide
range of values, low noise, program-
ble waveforms and bipolar output.
Both can store sequences of up to 100
separate levels, each with its own
bipolar voltage or current limits and
dwell times. Inputting can be done
from the front panel or the IEEE-488
bus. The digital I/O port can sense or
output directly from the bus.

PA to 100mA on the bus. With
0.5pA resolution, 10"Q output
resistance and full programmability,
the 220 is the required source in
semiconductor test applications.

For voltage applications, the 230
Voltage Source has 100V bipolar
capability, programmable current

limits and 504V resolution.

This combination of features and
capabilities makes the 220 and 230
unique for ATE applications.

Perfect companions. The 220 and
230 were designed to work well
together with common front panel

Programmable output waveform

Vert: 1mA/Div Hor: 2ms/piv

For the 220 and 230, both output level and
dwell time are programmable from the front
panel or the bus.

and programming formats. They
were also designed to interact with
other Keithley Systems Components
to simplify the task of designing and
operating ATE systems.

To meet your low I and low V
needs, come to the source of
satisfaction. Ask Keithley about
the 220 and 230.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139/U.S.A.
(216) 248-0400/ Telex: 98-5469

WEST GERMANY: Keithley Instruments GmbH Heiglhotstrasse 5 D-8000 Munchen 70 (089) 714-30-65 Telex 521 21 60
GREAT BRITAIN: Keithley Instruments, Ltd. 1’ Boulton Road GB-Reading Berkshire RG2 ON1. 0734) 80 12 87 Telex 847047
FRANCE: Keithley Instruments SARL 2 Bis Rue Leon Blum B I* 60 Q1121 Palaiseau Cedex (6) 01 51 55 Telex 600933
NETHERLANIDYS: Keithley Instruments B.V. Lewdwstraatwey, 1490 Postbus 1190 NI -Woerden (03480) 13 643 Telex 40 311
SWITZERLAND: Keithley Instruments SA Filiale Dubendort Knesbachstr 4 CH-8000 Dubendort -01 821 94 44 Telex 57 53
AUSTRIA: Keithley Instruments HandelsGesellschaft m.b.H. Doblinger Hauptstr 32 A-1190 Wier 0222 314 289 Telex 13 45 00
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time is 133 ns and most instructions
cxccute in two cycles. When execut-
ing the single-precision floating-
point whetstone benchmark (B1),
the A900 does ncarly 1.2 MIPS.

As with all other 1P A-series com-
puters, the A900 supports HP’s
major software packages. These
include Graphics/1000-11 two- and
three-dimensional graphics software
and Image/1000 data-base-manage-
ment software. A-scries computers
can also use DS/1000-1V network-
ing software to connect to other HP
1000 or HP 3000 systems, as well as
X.25 packet-switching communica-
tions software. And all A-series com-
puters run under the RTE-A.1 recal-
time opcrating system, which sup-
ports programming in Fortran 77,
Pascal, Basic, and Macro/1000 as-
sembly languages.

Storage. The A900 supports up to
6 megabytes of error-correcting
main memory (using 64-K dynamic
random-access memory chips) on up
to ninc boards holding 768-K bytes
cach. In addition, all A-scries ma-
chines support up to 250 megabytes
of disk storage. There is also a choice
of nine models of graphic 170 devices
including two new color graphics ter-
minals.

The A900 is available in several
packages and configurations. The
basic A900 cru set with 768-K bytes
of crror-checking and -correcting
memory in a rack-mountable chassis
with power supply and 15 available
170 slots sclls for $23,900; in OEM
quantitics of 100, it costs $15,550.
Add-on memory packages of 768-K
bytes, 1.5 mecgabytes, and 3 mega-
bytes are available for $6,000,
$10,000 and $16,000, respectively. A
typical system including the A900
CPU set, 768-K bytes of ECC memo-
ry, serial and IEEE-488 interfaces,
RTE-A.l operating system, HP
2621B CRT terminal, 16.5-megabyte
Winchester disk, desk-style cabinet,
freight, and installation comes to
$42,675. Deliveries will begin in Jan-
uary 1983, and current delivery esti-
mates arc cight wecks after receipt
of order.

Inquiries manager, Hewlett-Packard Co.,
1820 Embarcadero Road, Palo Alto, Calif.
94303 [338]
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The Leading Etch

Business Week said it first by stating
that the race to develop a VLSI etcher
“seems to have been won"* by Applied
Materials when we introduced our
AME 8100 Series Plasma Etch Systems.
Less than a year and a half later, VLSI
Research confirms it. “Applied Materals
has now emerged as the number one
supplier in plasma etching. " *

Applied Materials customersare
achieving outstand-
ing production-line
etch results,
whether the mate-
rial being etched
1s aluminum (AME
8130), polysilicon
(AME 8120), or
oxide (AME 8110).

Finely crafted

hardware, including the AME 8100's
pioneering RF-excited vertical hexode, is
setting new industry standards for uptime
and throughput. But the key to Applied's
leadership position is the superb process
capability that provides consistent con-
trol of etching anisotropy, selectivities to a
relevant base layer, etch rates and line-
width uniformities.

The AME 8100 Series Plasma Etch

Systems are already giving your

competitors the Lead-
ing Etch. Shouldn't you
find out what they cando
| for you? Call your local
| Applied Materials
representative or
our Etch Product
Marketing Group
at (408) 748-5555.

AApplied A\aterials

APPLIED MATERIALS, INC.
3050 BOWERS AVENUE
SANTA CLARA, CALIFORNIA 95051
(408) 748-5555

© APPLIED MATERIALS 1982

*Business Week, May 18, 1981, "A Big Stride in Making the Latest Chips”
**Dan Hutcheson, VLSI Research, Inc., San Jose, CA

Circle 141 on reader service card



- Nell pﬁiucts

Computers & peripherals
Height of drive
is cut in half

5'/s-in. Winchester drive

fits in half the space
required by its predecessors

Scagatec Technology packages its
entirc ST400 line of 5Y-in. Win-
chester hard-disk drives in the iden-
tical 5.75-by-3.25-by-8-in. castings,
so the single-disk model ST406 takes
up as much space as the three-disk
ST419. But with a little tweaking of
the air-flow characteristics, a new
thin motor, and above all a new cas-
ing, Scagate has also come out with
a single-disk Winchester drive, the
ST206, with 5 megabytes of format-
ted capacity in a package just 1.625
in. high, or half the height of units in
the ST400 line.

The new drive has the same speci-
fications as full-sized models, plus
the same power requirements, Sys-
tem interface, and controller. A
split-band stepper motor acts as the
head actuator, achieving an 85-ms
average access time. The unit uses
Scagate’s industry-standard 5-mega-
byte/s data-transfer rate. But the
ST206 drive may be packaged with a
half-height floppy-disk in the samec
spacce taken up by a single standard
5'-in. floppy-disk drive, enabling an
original-cquipment manufacturer to
enclose a cathode-ray tube, the Win-
chester, and the floppy-disk in a sin-
gle box.

Tough. Because the new drive is
intended mainly for personal and
cven portable computers, Scagate
has used a thin-film-plated medium
in the new drive. The plated disks,
obtained from the Ampex Corp. and
Polydisc, withstand shock and vibra-
tion better than conventional oxide
media, according to Scagate.

Cost to the OFM will be about the
same as that of the full-scale 5Y-in.
Winchester, according to Scagate
vice president Finis Connor, or
approximately $600 in lots of 1,000.
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“The real advantage is in the low
profile,” Connor says.

The ST206 will be shown first at
Comdex; Scagate will have evalua-
tion models for customers by Janu-

ary and will be in full production by
the second quarter.

Seagate Technology, 360 East El Pueblo
Rd., Scotts Valley, Calif. 95066. Phone (408)
438-6550 [361]

5Yin. drive holds
105 megabytes

Six-platter Winchester uses
new head technology, has
35-ms average access time

Capitalizing on the fact that as
much as 80% of the cost of a disk
drive may be considered overhcad,
start-up firm Maxtor Corp. has
come up with a new multiplatter
Winchester drive. Because the cost
of the casting, printed-circuit board,
motor assembly, and actuator re-
main the same no matter how many
platters are on the spindle, multiple
platters have a definite advantage in
terms of cost per megabyte.

In order to maximize storage
capacity on a 5%-in. Winchester
drive, Maxtor has designed a brush-
less dc motor that fits inside the
spindle, adopted a thinner head fix-
turc based on IBM 3370 technology,
and utilized an ultrathin surface-
mounted pc board, thus opening
cnough space inside the casting for
six platters. The resulting drive, even
using conventional oxide-coated

disks, stores more than 105 mega-
bytes of unformatted data (82.5
megabytes formatted). Use of a
rotary voice-coil actuator gives the
unit an average access time of 35 ms.

The XT-1105 may be the largest
of the new crop of high-capacity 5%-
in. Winchesters to be shown at Com-
dex. The Maxtor family also has
three-, four-, and five-platter ver-
sions storing 48, 67, and 86 mecga-
bytes cach, respectively (32.5, 52.5,
and 67.5 megabytes formatted).

The dc motor consists of a wire-
wrapped stator at the center of the
spindle, plus magnets sct into the
inner wall of the cylinder that spins
the platters. This design climinates
the space normally taken up by a
motor sitting at the base of a spindle.

The XT scries can use cither thin-
film or coated media at its specified
density of 980 tracks/in. and 10,200
bits/in. The new i1BM technology is a
design for the suspension system for
thin-film hcads, meaning that Max-
tor can exchange the heads without a
redesign. The composite hcads now
used are still lighter and smaller
than the 3350-style heads and will
fly closer to the disks, saving yet
more space.

The miniature integrated circuits
of the controller, surface-mounted
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on a thin pc board with no plated
holes, take up less than half the
spacc of a conventional pc board.
“Surface mounting alone saved us
the space of at least one disk,” says
Maxtor marketing vice president
Robert G. Teal. The miniature chips
are a little more expensive, he says,

but the boards arc very much cheap-
cr. Total cost is still slightly larger
for surfacec mounting, but Teal
expects that it will be equivalent
within a year.

The drive utilizes the standard
Seagate data rate of 5 Mb/s. For
upgrading, Maxtor plans to utilize

other interfaces, such as the intelli-
gent Shugart Associates System
Interface (SASI). With thin-film me-
dia and advanced run-length-limited
codes, Maxtor expects to push 5V
in. capacity past 200 megabytes.
Maxtor Corp., 5201 Lafayette St., Santa Cla-
ra, Calif. Phone (408) 748-7740 [369]

Fast drive stores
57 megabytes

51/a-in. Winchester drive
uses thin-film—plated media,
accesses in 30 ms, average

The appearance of low-cost 5'Ys-in.
Winchester disk drives during the
past year has been a boon to person-
al-computer owners who had found
out the hard way that the floppy
diskette was never intended to func-
tion as a system disk. But at 5 to 10
or cven 20 megabytes of storage,
Winchester disks lack enough capac-
ity for multiuser, multitasking sys-
tems intended for small businesses.
Vertex Peripherals Corp., a new
company formed by a phalanx of
exccutives from small-disk-drive pi-
oncer Shugart Associates, has ad-
dressed that market with a line of
5'-in. Winchesters storing 24.4,
40.6, and 56.8 megabytes of format-
ted data. Called the V100 family,
they will be introduced at Comdex.
The market for high-capacity sys-
tems (25 to over 100 megabytes) will
be about 10 million units next
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year—some 12% of the market,
according to Vertex executive vice
president James Adkisson. By 1986,
Adkisson says, high-capacity drives
will be selling at the rate of 220
million units a year and account for
a 30% share of the 5Ys-in. Winches-
ter market.

Experience. To establish itself in
this market, Vertex is betting on a
combination of experienced manage-
ment and advanced technology. Its
top echelon includes three former
vice presidents and four former
directors of Shugart. Picsident Joe
Hooker was a Shugart founder.

The Vertex drives employ thin-
film—plated media for high reliabili-
ty and greater packing density, plus
a closed-loop servo that is insensitive
to media defects and servo-head azi-
muth misalignments. The drives are
compatible with the Seagate indus-
try-standard 5-megabyte/s data-
transfer rate, which means that they
can usc the same controllers and
data scparators.

The servo technique used in the
V100 family is actually an old one: a
position-error signal is derived from
the amplitude difference between
two reference frequencies on alter-
nate tracks of the disk surface dedi-
cated to scrvo data. Because the
method uses con-
tinuous sampling,
Adkisson says, it is
more accurate than
the process in
which the phase re-
lation of two adja-
cent pulses is com-
pared once each
revolution. Yet the
method is so insen-
sitive to media
problems that a
surface rejected for
data can be used

for the servo information. The refer-
ence frequencies are chosen so as to
be much lower than data frequen-
cics, climinating the problem of
crosstalk between the servo-data sig-
nal and other data signals.

The plated medium allows a
recording density of 9,920 b/in. and
960 tracks/in. Vertex uses IBM
3350 hcad technology (though the
heads themselves arc made with a
composite of manganesc-zinc and
ferrite). A rotary voice coil serves as
the actuator. The average access
time is 30 ms.

The V100 series will be available
in production quantities in the first
quarter of 1983. Prices will range
from $1,100 to $1,500 in moderate
original-equipment-manufacturer
quantitics. Vertex will introduce fur-
ther high-capacity 5Y-in. Winches-
ter disk drives, storing up to 100 and
160 megabytes, later in the year.
Vertex Peripherals Corp., 2150 Bering Dr.,
San Jose, Calif. 95131. Phone (408) 942-
0606 [362]

3-d graphics system stands
alone or links to host

With the CS-3, an integrated graph-
ics work station, designers can model
and manipulate three-dimensional
solid objects with display attributes
such as smooth shading of surfaces
and anti-aliasing on a 512-by-
512-picturc-element color display
(12 b/pixel). The user can display
up to 4,096 different colors in a sin-
gle image, selected from a palette of
16 million.

In its standard configuration, the
CS-3 acts as an intelligent graphics
terminal, interfacing with a host
computer through a RS-232-C port.
With the addition of an optional
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I O It sounds great. Tell me morel Call

Rent a untversal
d evefOp ment sys tem

You ‘can rent Hewlett Packard's 64000 Logic
Development System . . . including logic state
armalysis plus timing analysis .", . off-the-shelf

throughout North America! You can develop -

products based on virtually any 8-bit or 16-
bit microprocessor in existence. Quickly.
Inexpensively. Renta) periods as short as 30
days. Or as long as you want. Call now.

GSA Contract #GS-045-23560.

GENSTAR

Rental Electronics, Inc.
(800)227-8409

In Caiifornia (213) 887-4000 « (415) 968-8845 « (714) 879-0561

O I'm particulary interested in the
me at fallowing equipment:
O Send me your new Rental Catalog.
O I'd like a copy of your “like new”

equipment for sale catalog, too.

NAME TITLE
ORGANIZATION

ADDRESS MAIL STO®P
CITY/STATE/ZIP

TELEPHONE

Please complete coupon and mail to: Genstar Rental E'ectronics, Inc., 6307
De Soto Avenue, Suite J, Woodland Hills, CA 91367
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Winchester—floppy-disk-drive sub-
system, the CS-3 becomes a 16-bit
microcomputer with 3-d graphics
capabilities. The unit’s proprietary
imaging routines allow the user to
model solid objects quickly and casi-
ly, as well as to perform conventional
functions such as wire-frame con-
struction and 2-d graphics.

The central processing unit is
composed of Intel’s 8086 micropro-
cessor, enhanced by an 8087 numer-
ic processor, along with 128-K bytes
of random-access memory, expanda-
ble to 512-K bytes. Options include a
joystick, digitizing tablet, Ethernct
interfaces, and preprocessing soft-
ware to cmulate various graphics
terminals and languages.

The basic system price, including
the graphics firmware, keyboard,
and 19-in. color monitor, is $9,870
for evaluation units. The standalone
system with the Winchester—floppy-
disk drives is $17,870. Delivery takes
about 60 days.

Cubic Systems, 2372 Ellsworth St., Berkeley,
Calif. 94704. Phone (415) 540-5733 [363]

Subsystem makes computers
out of work stations

With the flip of a switch, series 1V
and series 5000 multifunction work
stations are transformed into person-
al computers after attaching either
the PC | to any series IV cathode-
ray tube or the PC 11l to a Fastrak
work station on the Series 5000 ter-
minals. Each is a free-standing desk-
top microcomputer whose central
processing unit, memory, and in-
put/output controllers are contained
on one board in the same cabinet as
two 5'-in. floppy-disk drives. Both
can support two additional drives.

The PC I and 111 are highly opti-
mized Z80A-based systems that op-
erate under CP/M and include 128-k
bytes of random-access memory, 1.6
megabytes on the two disk drives, a
hard-disk interface, built-in printer
and communications ports, and an
8-in. floppy-disk controller.

Sclected software packages, col-
lectively called the pC Portfolio,
include Digital Research’s CBasic,
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Evolution of
the species
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oRGaNzaTion | accessmme | consumerion | AS the leading European manufacturer of EPROM memories in both NMOS and
Terense T 2xxe e NN CMOS technologies, Ewotechnique now offers you its CMOS EPROM memory,

RIS e M W he ETC 2716. Thanks toits single + 5V power supply and to its active wor-
ET 2732 Q | 4 KX8 450 ns 7907185 mW

Eomas 4Kx8 350 ns 790185 mW king performance (5 mA), and standby (0,1 mA), Eurotechnique’s ETC 2716

Frczse 26xs t50ns e 203 mw memory is ideal for all systems with a high density programmable memory desi-
- - = 225 gned around a CMOS microprocessor. Because of its low

power consumption, it allows youto not only reduce the cost of your system, but also to increase its reliability. The CMOS ETC 2716 EPROM
memory extends a range of EPROM memories already including the ET 2716 and 2732. These products are available ex-stock.

We will be at ELECTRONICA show in Munich : Hall 18, booth .
1857. With all our products range - memories, microprocessors, EUROTECHNIQUE E
microcontrollers, boards and systems and telecom products. Progress takes dedication.

For further information, please contact : French Sales Office : 3 place Gustave E:ffel — Silic 209 — 94518 RUNGIS CEDEX — FRANCE (1) 6:12.23.03/Eurotechnique Sales Offices : WEST GERMANY — Munich (89)
36.30.85/86/U.K. — Romford (Essex) — (708) 27.488/Distributors : FRANCE — ALMEX (Antony) (1) 666.21.12/COMPOSANTS S.A. (Pessac) (56) 36.40.40 — (Toulouse) (61) 20.82.38 — (Poitiers) (49) 88.60.50 —
(Rennes) (99) 54.01.53/DISCOM (Aix-en-Provence) (42) 60.01.77 — ISNARD-DEBELLE (Seyssinet) (76) 49.14.49/R . T.F. DIFFUSION (Paris) (1) 531.16.50/SANELEC (Marcq-en-Barceul) (20)98.92.13/S.C.A.1.B. (Rungis)
(1&687423.13/AUSTRIA — BECO (Vienna) (222) 959145/BELGIUM — }.P. LEMAIRE (Brussels) (2) 47%.48.47/CANADA — FUTURE ELEC TRONJCS (Pointe-Claire, Québec) (514) 694.7710/DENMARK — E V.
JOHANSSEN ELEKTRONIK A.S. (Copenhagen) (1) 83.90.22 SPAIN — SEIESA (Madrid) (1)456.11.6] FINLAND — NABL. £ ELEKTRONIIKKA OY (Tapiola) (90) 46.28.29/ISRAEL — M.R.B.D. LTD (Ramat-Gan)
(3) 73.64.79/ITALY — EMESA (Milan) (2) 86.03.07’NETHERLANDS — DIODE (Utrecht) (30) 88.42.14 SWEDEN — BEXAB ELEKTRONIK AB (Taby) (8) 768.05.60/ SWITZERLAND — ROMOS ELEKTRONIK
AG (Sissach) (61) 98.22.54/U.K. — CAMPBELL COLLINS (Stevenage, Hertfordshirc) 438.69466 — STEATITE INSUL ATIONS{Birminyham) 21 454.6961/2 — SEMICONDUCTOR SPECIALISTS LTD (West Drayton,
Middlesex) 8954.45522 — LOCK DISTRIBUTION (Oldham) 61.652.0431/L.8,A. — SEMICONDUCTO? SPECIALISTS IN€. (Elmharst, ¥inois) (312) 279.1000 — FUTURE ELECTRONICS (Massachusetts) (617)
366.2400/WEST GERMANY — BECK (Nurnberg) (911) 34.961 — ELECTRONIC 2000 (Munich) (89) 43.40.61 — W. MOOR GMBH [Stuttgan) (711) 28.02.81.

Headquarters, International Sales Office and Factory : Eurotechniquers=B;Pr N 2==113790'ROUSSET — FRANCE — TEL. : (42) 23.98.01 — 1l : 440.306 F,




You dor’'t know what it is
to love a car until

ou build &
0E.

The MG Replica
by Fiberfab

Maybe you’ve never been in love with a car before. But then, you've probably
never built one. That’s why the MG Replica is different: it’s the car you build
yourself. And the doctors, housewives, bankers, and students —among
others—who have assembled a Fiberfab MG Replica have learned that this
can be one of the most rewarding projects of your life. The MG Replica is a
complete kit, that assembles easily over a VW chassis. So you’l! love the
reliability and great gas mileage it offers, too. And if you're enchanted with
the way it looks, wait till you're behind the wheel.

Your relationship starts with a tol-free phone call, for more information:

1-800-328-5671 ’
Fiberfab, Inc., First Western Bank Building, 8800 W. Highway 7, Suite 416, Mirneupolis,
FIBERFAB

MN 55426 (612j 933-3047 International TWX: 910-576-3150, FIBERFAB MPS

New products
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Fowever. we respect the ‘nterests of

ABO' lT those who for some reason may wish
to have their names resiricted from

such use by companies either affiliated

MAILING or not affiliated with McGraw-Hill. Inc

If you wish to delete your name from

. e lists we make available o other firms.

piease fill in the informatian requested

. ; below exactly as it appears on your

an lmportant Nnoticeé  mailin _IaBeT..}Dr, il you prefer. attach
the la%el itself to the coupon and

to our subscribers. e

In recent years we have made the ist McGraw-Hill, Inc. W V"
of subscribers to McGraw-Hill pubs- PO Box 555 C"‘.p
iications {names and mailing ad- Hightstown. N.J. 0852( I-n .
dresses only} available to carefully Attn: Mailing List Dep:

screened companies whose products peeecccccccccasrceeaa- 1
or services might be of interest to you. Please remove my name

These companies enter into an agree from your mailing lists.

ment that permits them to mail infor
mation to you without placing you
under any obligation

Title of thes publican

Name

We have always considered such i
rect marketing activities to be legiti-
mate and important in the American
system of free trade—and we're can-
fident that the majority of subscribers
share this position.

Fe==sssccmccme==—o
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Pascal/MT +, and Sorcim’s Super-
Calc. The basic PC I and IIT config-
urations sell for $3,610 each; the pC
Portfolio adds $450. The units will
be available in the second quarter of
next year.

Four-Phase Systems, 10700 North DeAnza
Blvd., Cupertino, Calif. 95014. Phone (408)
255-0900 [366]

AWS work station is enhanced
with no price increase

Called the AWS Turbo Workstation,
Convergent Technologies’ year-old
unit now boasts four times the per-
formance of the earlier units with no
increase in cost. The Turbo multi-
plies processing performance
through the use of an 8-MHz 16-bit
8086 processor and through a pro-
prietary memory management
scheme that increases the speed of
memory-access cycles. All central
processing units and up to 512-K
bytes of random-access memory are
on a single circuit board.

In addition, the Turbo line offers
double the disk-storage capacity in
equivalent work-station units with
double-sided, double-density floppy-
disk drives. Up to 5 megabytes of
storage are available in a combina-
tion of minifloppy- and Winchester-
disk drives mounted on a single ped-
estal with the processor and display.
The new units are compatible with
all members of the firm’s work-
station family.

The work stations use the firm’s
CTOS operating system and support
Cobol, Fortran, Basic, and Pascal.
Two RS-232-C ports may be pro-
grammed for a variety of tasks with
software-selectable bit rates up to
19.2 kb/s.

The four Turbo models range in
price from $4,790 for the model 215
cluster station with 256-K bytes of
RAM and no mass storage to $9,990
for the model 245 with 256-K bytes
of RAM, one floppy-disk drive and
one Winchester disk drive, offering a
total of 5 megabytes of storage.
Convergent Technologies, 2500 Augustine
Dr., Santa Clara, Calif. 95051. Phone (408)
727-8830 or (800) 538-7560 [365]
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PCB’s and photas of PBX and transaction tefminai courtesy of American Telecem, Irc and DMC Sy-tems, Inc

One chip does it!
In Touch-Ione applications.

The SSI 201 is the industry’'s
choice.

The SSI 201 DTMF Receiver has
become the industry standard one-
chip solution for Touch-Tone
detection—used in everything from
simple key systems to complex
PBXs. It is especially useful in
transaction terminal applications,
like phone banking, or wherever
phones or Touch-Tone pads are
used as computer peripherals.

$Si puts it all on one chip

in a new low-priced package.
The efficient design of the SSI 201—
with its completely integrated
switched capacitor filters and com-
bined analog and digital functions-
eliminates the need for bandsplit
filtering. You just hook it up to a
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crystal and two bypass capacitors.
and you're operational. It comes
to you field-proven with a three
year production history behind it.
And for the same performarnice

at a lower price, ask about our
new SSI 201D which comes in

an inexpensive 22-pin CERDIP
package.

Find out more. Let us quote
price and delivery.

For SS1 201 product or application
information, use the reader service
number, the adjacent coupon, or
your phone. If this is the chip
yowve been looking for, let us
quote price and delivery. If it isn’c.
let us build the castom chip that
you need.

®Torich Tone is a registered trademark of AT&T

______ e

O Please call me. e

O Please send me the latest product
and application information on
your 58I 201.

O Please send me a copy of your
“Custom Integrated Circuits”
brochure.

If you're in a hurry, call Markeiing:
(714) 731-7110, Ext. 130.

Name
Company
Address

City State Zip

Phone a
Silicon Systems incorporated

| 14351 Myford Road, Tustin, CA 92680_ |

: Silicon Systems
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"~ New pr_odu—cté

Microcomputers & systems
Portable unit runs
MS-DOS, CP/M-80

8088-based microcomputer

has built-in printer option and
3'/2-in. floppy-disk drives

A medium-priced portable personal
computer, the 8088-based Dot runs
MS-DOS to take advantage of soft-
ware written for the IBM Personal
Computer, but has an optional Z80
processor for running CP/M pro-
grams. It costs $2,995 in its sparest
configuration—32-K bytes of main
memory, one Sony 3'-in. floppy-
disk drive, a detachable keyboard, a
5-by-9-in. cathode-ray tube with bit-
mapped graphics capability, two
cxpansion-board slots, and a 90-day
warranty. The Z80 option, which
includes CP/M 2.2, adds only $155.

The Dot computer [Electronics,
Oct. 20, p. 15] is available in config-
urations that include an 8087 arith-
metic coprocessor, a high-resolu-
tion dot-matrix printer, and a mod-
em. Main memory can be expanded
on the main board to 256-K bytes
and to 704-K bytes with an expan-
sion card; in addition, 32-K bytes of
memory dedicated to the graphics
display is standard.

“What we have is a totally inte-
grated 16-bit high-performance ma-
chine. And we've put everything in a
small box,” notes Computer Devices
Inc. president Si Lyle. “We like to
think of it as a corner-top comput-
er,” he adds, referring to the fact
that the 26-1b, 17.75-by-14.5-by-7.5-
in. unit fits on the corner of a desk.
The 287-K-byte Sony disk drive is
instrumental in helping the firm
keep the unit small. The 135-
track/in. disk now has only one
usable side but “will be improved,”
according to Lyle.

Large display. The CRT can dis-
play up to 132 characters per line
and either 16 or 25 lines of text.
Using software written for the 1BM
Personal Computer, graphics resolu-
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tion is 640 by 200 picture elements.
But separate control circuits in the
Dot allow a 1,024-by-248-pixel reso-
lution to be seen. “We are currently
working with a number of software
houses that are designing applica-
tions for our bit-map graphics
mode,” notes Lyle. The display sup-
ports multiple-window operation.
The firm has drawn on its exper-
tisc as a portable-printer and modem
vendor in incorporating these add-
ons within its compact box. With
bidirectional speeds of up to 160
characters/s, the thin-film thermal
printer produces fully formed 5-by-
10-dot—matrix characters in upper
and lower case and can print incom-
ing data dircctly from a 1,200-b/s

-

phone connection. It prints up to 132
characters/line and has a graphics
mode with a density of up to 128
dots/in. horizontally and 64 dots/in.
vertically. The printer has a 2-K-byte
buffer and an 8031-based controller
with control code in 16-K bytes of
programmable read-only memory.
With the printer, 64-K bytes of
main memory, an RS-232-C port,
and MS-DOS, the Dot is priced at
$3.995. A built-in 300-b/s modem is
available for an additional $225 and
a built-in 1,200-b/s modem adds
$895 to the price. A second disk
drive costs an additional $649.
Delivery is in 90 days.
Computer Devices Inc., 25 North Ave., Bur-
lington, Mass. 01803 [380]

VME-bus family
is launched

68000-based computer, /0,
and memory modules mark
Mostek’s move to systems

Intending to turn its VME-bus board
line into a system-oriented business,

Mostek Corp. is making available its
initial three modules in the 68000-
based family. These cards—a single-
board computer, a dynamic random-
access memory module, and a serial
input/output board —are intended as
basic building blocks to let custom-
ers try out the VME concept, which
was first announced a year ago by
Mostek, Motorola Inc., and Signe-
tics Corp.

Next month, the subsidiary of
United Technologies Corp. plans to
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offer a VME-bus enclo-
sure that will hold up
to 10 VME cards and
three 5':-in. disk
drives. The box, 12V
in. wide and 23 in.
deep, will be followed
in January by three
additional building
blocks—a floppy-
disk—drive controller,
a hard-disk controller,
and a memory man-
agement module.

Mostek, which is
initially targeting
most of its VME activites at high-end
16-bit users, is expected soon to back
an operating system for software
development, and it is reported to be
leaning toward Unix. By the third
quarter of next year, it plans to
announce a VME system product.

VME, which will support 32-bit
data transfers and the future 32-bit
version of the 68000 (the 68020),
uses printed-circuit boards and back-
planes meeting the DIN 41612 and
41494 mechanical standards—com-
monly known as the Eurocard form
factor. Generally, one of the two 96-
pin connectors on the double-width
Eurocard carries primary signals for
16-bit systems, and the other is
reserved for multiprocessing and
future 32-bit system requirements.

Motorola in July began phasing in
some 17 VME modules and will con-
tinue into the first quarter of 1983.
Signetics, meanwhile, will make its
first four VME boards available by
December. A fifth board—a cath-
ode-ray-tube controller—is slated to
be introduced next year.

Mostek’s 16-bit single-board com-
puter, the MK7564, uses an 8-MHz
68000. The standard card comes
with 12-K bytes of static RAM and
two programmable read-only memo-
ries containing a monitor and debug-
ger. A module with 4-K bytes of
static RAM and six empty memory
sockets for 2764 8-K-by-8-bit eras-
able PROMs is also in the lineup.

Semicustom logic arrays are used
to alter the cards to suit various
addressing schemes and memory-
chip speeds. The 7564 features an
RS-232-C serial 170 channel using
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Mostek’s serial-timer-interrupt chip,
the MK3801. The module also has
an 8-bit switch-input register and a
common status register, which
makes possible software control of
the 3801, bus time-out status, self-
testing light-emitting-diode indica-
tors, and individual enable bits. The
standard board runs $1,695, and the
optional version is $1,555.

The 64-K-by-32-bit dynamic-RAM
module, designated MK75701, of-
fers self-contained parity generation
and checking. It can perform 32-bit
data transfers using the second VME-

bus connector. Logic arrays change
addressing schemes. Refresh signals
are generated on the card, which has
a typical read-access time, including
parity checking, of 434 ns and a
write-access time of 200 ns. The
standard card is $2,395, and a ver-
sion without parity bits is $2,260.

The MK75801 170 card uses two
MK 3887 serial 1/0 chips to handle a
number of byte- and bit-oriented
protocols, such as IBM's bisynchron-
ous High-level Data-Link Control
and Synchronous Data-Link Con-
trol. Address strapping makes it easy
to customize the cards through the
VME backplane.

The 170 card can produce and
check cyclic-redundancy-checking
codes in any synchronous mode. For
asynchronous communication, the
board can run at 19.2 kb/s; in syn-
chronous operation, it can handle
307.2 kb/s. One version of this card,
at $925, has two fixed RS-232-C
channels; the other, at $980, offers
two channels that can be sct up as
RS-232-C or RS-422 interfaces.
Mostek Corp., 1215 West Crosby Rd., Car-
rolton, Texas 75006. Phone (214) 466-6000
(360]

$3,650 computer
has 68000 CPU

Personal computer is targeted
for technically oriented users,
comes with graphics package

A compact, low-priced personal
technical computer—the HP serics
200 model 16 —is Hewlett-Packard’s

first 16-bit machine to be packaged
like a personal computer. Its small
size—it takes up only 1.7 ft* of desk
space—comes from a new cathode-
ray-tube and central-processing-unit
package and the use of Sony’s 3'/2-in.
micro floppy-disk drives. And it is
the first 16-bit computer that HP will
offer through both direct sales and
retail outlets.

Based on Motorola’s 68000 micro-
processor, the model 16 is actually a
low-end addition to HP's 9826 and
9836 scries of desktop computers,
which the firm has
renamed the mod-
els 26 and 36. “We
call the 16 a per-
sonal technical
computer because,
while it was de-
signed for scientists
and engineers, it
can be used by any-
one who needs a
personal computer
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with maximum [16-bit] computing
power,” says Patrick R. Welch, mar-
keting manager for HP’s desktop
computer division.

“Its 16/32-bit processor, 8-MHz
system clock, and software execution
power provide the speed required for
scientific and engincering applica-
tions,” says Welch. “And because
power is not somecthing that just
technical users should have, we
cxpect the model 16 to be attractive
to many people who want a personal
computer packing the highest per-
formance they can get.”

The model 16 consists of a 9-in.
CRT, a detached ASCII keyboard, and
a choice of several disk-drive config-
urations based on the 3'4-in. floppy-
disk drives, including single or dual
3'4-in. units, providing 270-K bytes
of storage per drive, and a single
microfloppy packaged with a 4.6-
megabyte Winchester hard disk. The
standard 128-K bytes of main memo-
ry can be increased to 768-K bytes,
and with an external expander, main
memory can be as large as 4.6 mega-
bytes.

Graphics. The CRT has an 80-
character-by-25-line display. When
used with its built-in graphics capa-
bility, the display has a resolution of
300 by 400 picture clements. Besides
the standard ASCll keys, the key-
board has five user-definable keys
(10 with the shift key) and a special
rotary control knob used for fast
cditing of programs, cursor posi-
tioning, analog control of instru-
ments tied to the computer, and oth-
cr applications requiring lincar in-
put.

Three languages arc available for
the 16— Basic, tirL, and Pascal. up
Basic includes cnhancements typi-
cally found in more powerful lan-
guages such as Fortran or Algol,
including subroutines, multidimen-
sional arrays, unified input/output
and mass storage, labcled common
blocks, and external program con-
trol. “It actually may be a disservice
to call it Basic,” says Welch, “be-
causc it is so powerful.”

Several application packages are
also available. These include com-
puter-aided engincering tools such as
ac-circuit analysis and digital-filter
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design; mathematics modules such
as numerical analysis and statistics;
and business aids such as VisiCalc,
project management and graphics
presentation programs. Considering
that an engincer may spend 80% of
his time gencrating reports and doc-
uments, these packages should prove
very uscful. HP is also considering
offering ¢p/M and Unix for the
series 200, opening up the huge base
of software designed to run on these
operating systems.

Communications interfaces in the
16 include the 118-1B (IEEE-488) bus
and an RS-232-C port. Other inter-
faces arc available as plug-in cards.
And the 16 can be linked with other
16s in a nctwork with shared disks
and printers. “We call this shared-

resource management [SRMJ,” says
Welch, “because it lets several users
share files and use the same central
printer and disk drives, which can
mean tremendous cost savings.” The
SRM network can also incorporate
other HP desktop computers, includ-
ing the HP 9845, a full engincering
work station with color graphics.

The base price of the model 16 is
$3,650, including processor, display,
keyboard and 128-K bytes of memo-
ry. A single 3'%-in. microfloppy drive
costs $1,200, a dual microfloppy unit
is $1,775, and a unit with onc¢ micro-
floppy and the 4.6-megabyte Win-
chester is priced at $4,975. Deliver-
ics are in 4 to 10 weeks.
Hewlett-Packard Co., 1820 Embarcadero
Rd., Palo Alto, Calif. 94303 [371]

Small systems
support networks

8086-based units stand alone
or act as gateways between
Ethernet and twisted-pair net

Most low-cost local networks usc
personal computers, simplified ver-
sions of Ethernct controllers, and
twisted-pair cable. But it would cost
less to start with a built-in interface
on a multiuser computer, upgrade to
a small local network, and, in large
companies, then supplement an
Ethernet “backbone™ with several
low-cost networks, argues Altos
Computer Systems.

To make its point, the firm is
launching a scries of 16-bit micro-
computers designed to provide such
a progression while holding per-user

cost to around $1,000. Mcmbers of
the Altos 586 serics can be used as
stand-alonc multiuser systems, as
multiuser stations on the recently
announced Altos Net or on a stan-
dard Ethernet, or as gateways link-
ing the two types of networks. More-
over, if internctwork traffic is light,
a gateway can also scerve as a multi-
user station.

Each 586 system supports six
users {(cxpandable to nine) at termi-
nals on RS-232-C links. Its main
processor is a 10-MHz 8086 unbur-
dened by a Z80-bascd intelligent
input/output subsystem that con-
trols the Altos-Net, the RS-232-C
ports, a rcal-time clock, and a flop-
py-disk controller. A hard-disk mod-
cl (586-10) also contains an intelli-
gent disk-drive controller and a 16-
K-byte buffer memory on a second
board, which plugs into the system’s
Multibus backplanc.

The floppy-disk system costs
$4,990 with 256-K bytes of memory




Avallable now...
a family of high speed

16K static RAMs that meet
MIL-STD-883B

Take your pick. A 16Kx1 organization with
the IMS1400S-70M., or a 4Kx4 with the
IMS14205-70M. INMOS delivers both. They're
fully processed and qualified by INMOS to
MIL-STD-883B. This includes screening over
the full -55°C to +125°C temperature range,
as defined in Method 5004 Class B, and
qualification to Method 5005 Class B.

Both RAMs give you 70ns chip enable ac-
cess time and 660mW maximum active
power dissipation (only 165mW maximum
standby). They operate from a single 5V
(+10%) power supply. are TTL compatible
and come packaged in 20-pin, 300-mil
ceramic DIPs with industry standard pinout.

Remember, you can get them now, off-
the-shelf from your local INMOS distributor.
Because INMOS believes that meeting your
delivery requirements is just as important
as meeting the military standard.

NMos

2D, Box 16000 * Catorado Springs. Colorado 80935 + (NB)W TWX 910/920-4904 «
Burtington. Mass. (637) 273-5150 * Dayton. Ohwo (513) * San Jose, Cahf, (40€)
1981786 © Whitefriars « Lewins Mead + Bristol BSI ZNP England » Phone Bristol 0272 290 B61

* TLX- 444723
inmos, and IMS are trademarks of INMOS.
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and two 1-megabyte 5.25-in. floppy-
disk drives. The other system pro-
vides 512-K bytes of memory, a 10-
mcgabyte hard-disk drive, and a
floppy-disk drive for $7,990. Both
expand to | megabyte of main mem-
ory and, carly next year, to 80 mecga-
bytes of disk storage. Another
upcoming cnhancement is a commu-
nications board for operation with
1IBM and X.25 protocols on conven-
tional nctworks.

Optional software. An optional
Altos-Net software package, priced
at $295 per system, cnables up to 32
systems to be linked with a twisted-
pair cable. The same software and
an optional Ethernet controller con-
verts a 586 system into a multiuser
Ethernct station or into a gateway at
a total cost of $2,500, plus cabling (a
price that will soon be cut by new
Ethernet chips). Altos ACS8600
computers can also operate on an
Ethernet with the second option.

A separate Altos-Net controller is
not nceded because the smaller net-
work operates without the conven-
tional carrier-sense multiple-access
protocol, explains Peter Kaveler,
Altos software cngincer. The data
packets arc transmitted at rates of
up to 800 kb/s by a standard RS-
422 driver chip while a Zilog com-
munications chip runs a protocol
similar to the Synchronous Data-
Link Control protocol. Each packet
contains opcning and closing flags,
station address, the data, and a 2-
byte cyclic-redundancy check word.
The optional controller transmits
Ethernet packets over coaxial cable
at the standard 10-Mb/s rate.

The remaining five layers of the
International Standards Organiza-
tion scven-layer network model arc
implemented in the software pack-
age, which runs the network trans-
mission-control and intcrnetwork
protocols and also provides for file
transfers, virtual-terminal operation
and clectronic mail. This software is
based on 3COM Corp.’s Unet sys-
tem, which runs under Bell Labora-
torics’ Unix operating system. Altos
586 systems support the package
with the Xenix operating system and
a proprictary memory management
system designed to cnhance Xenix
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operations. Other softwarc options
include the MP/M-86, Oasis-16,
Pick, and MS-DOS operating systems,
and the Basic, Cobol, Fortran, C,

and Pascal languages.

Altos Computer Systems, 2360 Bering Dr.,
San Jose, Calif. 95131. Phone (408) 946-
6700 [372]

S-100 system
serves four users

Microcomputer is optimized
to run under MP/M, is faster
and cheaper than predecessor

The latest in a linc of CP/M-compati-
ble microcomputers for S-100-bus
cnvironments, the QDP-300 is repre-
sentative of the maturity of the mar-
ket for machines aimed at the multi-
uscr business environment. Its
single-board design enables the man-
ufacturer, QDP Computer Systems
Inc., to cut the price of improved
performance, especially in multiple-
user environments.

The new system offers about twice
the throughput of the QDP-100
when running the multiuser MP/M
operating system, according to Ken-
neth P. Perich, sales and marketing
director for the three-year-old firm.
At a suggested retail price of $3,695
and discounts of up to 30% for origi-
nal-equipment manufacturers, this
undercuts the older system’s price by
more than 20%.

The improvement in performance
is duc to a number of factors, includ-
ing a 6-MHz Z80B central process-
ing unit, a 64-K-byte cache memory
for disk-track buffering, and a Z80A
direct-memory-access processor that

handles disk transfers and memory-
bank data switching. QDP engineers
were able to pack all the electronics
onto a single double-height (10-by-
9-in.) S-100 card, including up to
256-K bytes of memory using 64-K
random-access memory chips. The
board replaces up to six cards in
previous systems, so the QDP-300 is
able to take full advantage of the
CPU’s speed by avoiding interboard
communication via the S-100 bus.

Ten ports. Two double-sided, dou-
ble-density, half-height 8-in. floppy-
disk drives are standard, for a total
of 2.4 megabytes of formatted stor-
age. A 5.25-in. internal hard-disk
option is available, adding 10 or 15
megabytes. Two RS-232-C serial
ports and two parallel ports come
with the system; options expand this
to up to six serial and four parallel
ports. In its maximum configuration,
the QDP-300 can support up to four
terminals and six peripherals.

For a high level of reliability, the
300 employs a large transformer and
filtered power supply that tolerate
fluctuations in line current better
than the switching supplies em-
ployed in many systems, says the
firm. A built-in temperature sensor
sounds an audible alarm if overheat-
ing occurs. The 18-by-19.5-by-7.75-
in. cabinet is made of rugged 0.1-
in.-thick aluminum and has room
inside for two S-100 cards of the
user’s choice, such as special-purpose
graphics processors or the 512-K-
byte memory card
that will be avail-
able from QDP in
December.

By early next
year, the company
plans to offer a
card that will house
either an Intel 8086
or an iAPX 186
processor, plus soft-
ware that will up-
grade the 300 to a
16-bit system.
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ome shocking 1acts about static.

The shocking cost.
If you ship products with

sensitive components (IC
_-Cevices, micro-circuitry, micro-
_elactronics), electrostatic dis-
' charges (ESDs) can cost you
I~ millions due to product loss,

Jin-field services costs, and lost
ALsiness.

The shocking truth.

All your efforts to create a
quality product are lost if your
electronics shipment is dam-
aged by ESDs generated during
handling, shipping and distribu-
tion using ordinary packing
materials. Damage can be
immediate and obvious, or
worse, undetected.

The charge-free offer.

To finc¢ out more about
our Ant:-Static A:rCap® bubble
cushioring materiais, call us toll

free at 1-800-631-3818 (in NJ,

1-800-562-2728). Give us your
packaging requirements. We'll

help salve your problems.

We maintain twelve fully
equipped packaging design and
test labs throughout the free
world, including six in the U.S.A.
Now Sealed Air Corporation, the
leader in protective packaging
technology. offers the most
effective anti-static cushioning
products you can buy.

{ . Sealed Air

Dept. KO Ot Sherman Turnpike. Danbury CT 06810

. Our Products Protec: Your Products.®
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The QDP-300 will be available for
delivery late next month. It accom-
modates worldwide markets with
conversion to 115- or 220-v opera-
tion at the flick of a switch. The
onc-ycar warranty is backed by ser-
vice performed domestically by the
Installation and Service Engincering
division of General Electric Co.
Overscas QDP dealers have parts in
stock, says Perich, and the company
supports a component-cxchange pro-
gram that includes airmail shipment
of replacement parts.

QDP Computer Systems Inc., 10330 Brecks-
vile Rd., Cleveland, Ohio 44141. Phone
(216) 526-0838 [379]

Logic interface circuit serves
5'/s- and 8-in. disk drives

Incorporating a digital data separa-
tor, write precompensation logic, a
head-load timer, and a crystal oscil-
lator in a 20-pin dual in-line pack-
age, the FDC 9229 floppy-disk logic
interface circuit aids such popular
disk—controller-formatter large-scale
integrated circuits as the FDC 179X
and 176X family of controllers.

The digital data separator con-
verts a jittery scrial bit strecam from
a floppy-disk drive into scparate
clock and data signals for a floppy-
disk controller. The write preccom-
pensation circuit allows a number of
different precompensation values
(ranging from 0 to 625 ns) to be
dynamically sclected in the course of
writing to the inner and outer track
of the floppy-disk drives. Employing
a single pin, the 9929 can work with
cither the 179X or uPD765 family of
controllers to reduce the amount of
cxternal components required to
construct a floppy-disk controller or
interface module.

The 9229 operates from a 5-v sup-
ply and rcquires a 16- or 8-Miiz
crystal or TTL-level clock. It is avail-
able from stock in plastic and ceram-
ic packages in two versions: the 8-
Mz FDC 9229, intended for 5Ys-in.
drives, and the 16-MHiz model 9229B
for 5%- and 8-in. drives. The price
for the 9229 in a plastic package in
100-piccc amounts is $11.30 cach,
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the 9229B version costs $12.50 cach,
also in a plastic package in quanti-
tics of 100.

Standard Microsystems Corp., 35 Marcus
Blvd., Hauppauge, N. Y. 11788. Phone (516)
273-3100 [373]

68000-based SBC geared for
multiuser Unix systems

Compatible with the 24-bit Intcl
Multibus, the HK68 single-board
microcomputer is designed around
the Motorola MC68000 8-MHz mi-
croprocessor and sports a powerful
array of on-card features such as the
MC68450 four-channel 16-bit di-
rect-memory-access  controller and
the MC68451 scgmented memory-
management unit to facilitate the
operation of a four-to-cight-user
Unix system.

The HK68 has 256- or 128-k
bytes of dual-port random-access
memory with two parity bits a word.
Using the National 8409 dynamic-
RAM controller, thc RAM can be
cxpanded. to 1 megabyte when 256-
K-byte memory chips arc available.
The single-board microcomputer is
cquipped with two sockets allowing
for the use of 2716, 2732, 2764, or
27128 crasable programmable rcad-
only mcmorics for a 64-K-bytc
capacity; two Z8530 scrial commu-
nications controllers capable of im-

plementing asynchronous and syn-
chronous protocols; and interfaces
for Winchester disk and strecaming
tape-drive controllers.

The single board price for the
HK68, fully loaded, is $3,895. Par-
tially populated versions are also
available from stock.

Heurikon Corp., 3001 Latham Dr., Madison,
Wis. 53713. Phone (608) 271-8700 [376]

Plug-in board brings CP/M
software to TRS-80 users

Thanks to the Shufficboard 111 plug-
in board, uscrs of the TRS-80 can
tap into a wealth of cP/M-based soft-
ware such as WordStar, SuperCalc,
DBasc I1, and MailMerge.

The Shuflicboard 111 has 16-K
bytes of random-access memory that
gives the TRS-80 model 111 the pow-
cr of CP/M 2.2 without interfering
with the rcad-only or vidco memory.
In addition, it will not interferc with
any TRS-80-compatible DOS such
as TRSDOS, NEWDOS, and LDOS.

Available completely assembled,
burned in, and tested, the board can
be installed by plugging it into two
existing sockets inside the model 111
microcomputers. Shuffleboard is
currently available with CP/M 2.2
and Basic 5.0 software plus an
installation and users’ manual at a
pricc of $299. It comes with a full
onec-ycar warranty.

Memory Merchant, 14666 Doolittle Dr., San
Leandro, Calif. 94577. Phone (415) 483-
1008 [377]

Memory module expands
abilities of the Atari 400

The Ramcram Plus memory-cxpan-
sion module provides users of the
Atari 400 computer with 48-K bytes
of random-access memory in a single
module. According to the company,
the memory-expansion module al-
lows the Atari 400 owner to upgrade
his or her system to cqual the com-
puter power of the larger, more
expensive Atari 800.

The Ramcram Plus is plug-com-
patible with cxisting rcad-only mem-
ory cartridges and does not need to
be soldered to the Atari computer. It
can be casily installed in less than 10
minutes using a screwdriver.

The Ramcram Plus memory-
cxpansion module is offered with
gold-plated contacts and comes fully
socketed. It retails for $229.95.

Axlon Inc., 170 North Wolfe Rd., Sunnyvale,
Calif. 94086. Phone (408) 730-0216 [378]

Electronics /November 3, 1982




jto Plan, Désu anstructﬁnd
~ Opers caputal Jac‘ihtl.e engjnoers' ar-
o chltects. real eStaté anctconstruce'
' ~ -—=—-=>~ tion specialists “develop new or rendvated
rd\'fv soft-waré was fac'lltleé irombré\gerles to the Yype of plants .
eﬁlg‘é::\e‘by you. In either  in Silicon 'Valle‘y.
- With 25 offices worldmde, we should be work-
-+ ing with you on your next new faclluty Letus give
1S you serve our professional electronics  you the facts: Just call ‘Ray Porter at
. mand, we, in our way, serve yours. Sverdrup  800-325-7910, or write:-Sverdrup Corporation,
- is a professional services company with 2500 = 801 North Eleventh, St. Louis, Missouri 63101.

Sverdrup

We deliver better electronics plants
Circle 156 on reader service card

L



New products

Instruments

Software speeds
signature tests

Package makes test system
of signature-analysis meter
and desktop computer

The soft instrument—a measure-
ment device whose capabilities are
determined by the software, rather
than the hardware, it can accommo-
datc—has long been a dream of
instrument designers and users alike.
In its latest product for the produc-
tion-and-service arena, Hewlett-
Packard Co. has come quite close to
this ideal.

Called the logic troubleshooting
system model 55005A, the system
takes advantage of hardware that
has been around for some time. It
uses an HP-85 desktop computer,
which controls an HP 5005B meter
[ Electronics, July 14, p.223], the
IEEE-488—compatible version of the
year-old S005A signature multimet-
er. Thus, what makes the system
worthy of note is not its hardware,
but how the company has created a
powerful troubleshooting tool for

field depots and production lines by
tackling some complex procedural
problems in software.

To make use of the system in
either a production or a service envi-
ronment, the user must begin with a
board that is known to function in
the intended way—a prototype, for
instance. The troubleshooting system
then prompts an individual, prefera-
bly an engineer or someone familiar
with the board, through a process of
identifying particular devices and
their pins. This individual then gath-
ers signatures for the pins, identify-
ing them as inputs, outputs, grounds,
or power-supply pins. Further, the
person setting up the system notes
which pins are tied together as he or
she goes along, again responding to
prompts from the system, which
keeps track of signatures that are
identical to others.

Prompts. Once this information
has been gathered and stored in a
quick, routine fashion, troubleshoot-
ing a board is simply a matter of
identifying the board and placing a
probe on the pin indicated by the
computer, just like following the
guided-probe routine of a board-test
system. An operator can find a prob-
lem without any special knowledge
of the board being tested. Prompted
by the system, he or she backtraces
until the inputs to a device match
those correct signa-
tures previously
stored. The device
with the correct in-
puts but bad out-
puts is the obvious
culprit.

Further, the sys-
tem permits more
cxperienced opera-
tors to ‘‘jump

around” when look-
ing for a fault. If
the operator sus-
pects that a prob-
lem lies in a certain
functional area of a
board, the search
can be limited to
that area ahead of
time, and only sig-
natures that should
occur in that arca

will be checked by the system in
comparing actual to stored informa-
tion.

In writing this software for the
55005A, HP engineers were faced
with a particular challenge — putting
an entire processing scheme and
clectronic data base into the HP-85"s
32-K bytes of internally available
space. In the past, functionally simi-
lar programs had never fit into such
a compact amount of memory. Proj-
ect manager Ken Rothmuller ob-
serves, ‘‘Previous backtracing
schemes have been written for larger
machines, the smallest of which
takes up about 128-K bytes on a
minicomputer.”

To fit the HP 55005A program
into the HP-85, the data structure
had to cschew duplication yet be
accessed in a number of different
ways. “You have to be able to ask a
good many questions of the data
base, and it must answer each of
them in an efficient way,” notes
Rothmuller. For example, at some
point in a troubleshooting routine
the system, on behalf of but
unknown to the user, may ask the
data base whether an integrated cir-
cuit and pin number exists, what is
connected to the node, what are the
driving pins to the node, and what
pins affect those driving pins.

One way in which the program
saves on user memory is by using a
ring structure for pointers. “In a ring
system, the bottom clement will con-
tain a pointer that points back to the
clement at the top of the list,” notes
Rothmuller. “This gives us a way of
getting back to the original piece of
information in a search without hav-
ing to create duplicate pointers to
reverse the process.”

In constructing the data-base soft-
ware, separate node-list editors, log-
ic-dependency tables, and trouble-
shooting trees were discarded in
favor of a single incremental data-
base structure pointer. A change in
the data base is immediately repre-
sented, and all related items made
consistent. The report and probing
subsystems can access the changed
knowledge base as soon as the
change is made.

The system is priced so that it can
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be purchased by production and ser-
vice managers without having to
spend months justifying its purchase:
a basic, bundled system costs $9,675.
The 55005A can be enhanced with
disk drives to enlarge the data base
and a printer for hard-copy logs of
repair activity. System deliveries
begin starting in November.
Hewlett-Packard Co., Inquiries Manager,
1820 Embarcadero Rd., Palo Alto, Calif.
94303 [352]

Dedicated memory testers
check RAMs 16 Mb in size

Dedicated memory-test systems have
become popular thanks to their
speed and often initially low cost.
But they can seldom be upgraded in
the field to accommodate the
increasingly complex memories that
appear each year. The Test Systems
division of Eaten’s Semiconductor
Equipment operation has developed
a series of memory-test systems to
answer this need.

The Avantage family covers the
complete range of test requirements
from engineering and device charac-
terization to production (wafer pro-
bing and final testing) to incoming
inspection. Each is field-program-
mable and expandable from the sim-
plest to the most complex.

The key to the Avantage’s flexibil-
ity is what Ron Thomas, project
engineer at Eaton, calls flex regis-

ters. According to Thomas, “Most
memory testers have fixed data and
address registers so the test pro-
grammer is limited in what he can
use. But with the Avantage series we
employ a 25-MHz pattern processor
with eight 24-bit registers that can
be used for cither data or address
information.” Signal skew is held to
+500 ps at the test head by auto-
matic calibration facilities.

Each of the three testers in the
series is controlled by a Digital
Equipment Corp. LSI-11/23 micro-
computer with 256-K bytes of memo-
ry. They are programmed with the
procedural high-level Eaton test lan-
guage, called ETL, which runs under
the DEC RT-11 real-time disk oper-
ating system.

The model 200 tests random-
access memories up to 16 Mb in size
(as they become available), read-
only memories up to 256-K, and a
variety of small- and medium-
scale—integrated logic parts. It can
also test programmable ROMs and
erasable PROMs. Intended for incom-
ing test applications, the 200 comes
with a Winchester disk drive and a
line printer and can test four compo-
nents at a time with two dual test
heads. It may also be fitted with a
third test head so that the user can
do engineering, quality assurance, or
other short tests without having to
remove the part handlers from the
parallel test heads.

At the low end of the series is the
model 100. Designed for wafer pro-
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bing and final-test applications, it
interfaces with laser systems for
switching in redundant rows or col-
umns of cells in RAMS.

The model 300 is the engineering
version of the series. It includes a
color cathode-ray-tube terminal and
a software package for generating
multicolor shmoo plots, timing-anal-
ysis displays, histograms, and graph-
ics for other engineering utilities.

Deliveries of all three testers will
begin in March 1983. The 100 is
priced at $140,000, the 200 at
$200.,000, and the 300 at $275,000.
Eaton Semiconductor Equipment Operation,
Test Systems Division, 655 River Oaks Park-
way, San Jose, Calif. 95134, Phone (408)
942-1555 [351]

6800, 68000 families get
low-cost development tools

The HDS-200 microcomputer emu-
lator-analyzer, when linked with an
EXORset, EXORmacs, or EXORcisor
software-development system, pro-
vides a complete hardware-software
development system for the Motor-
ola 6804, 6805, and 146805 families
of microcomputers. It has a control
station containing the functional cir-
cuitry for complete emulation and a
separate emulator module that
matches the internal microcomputer
and memory capacity of the particu-
lar chip it will emulate.

Some of its features include real-
time emulation, 16 programmed
breakpoints, prioritized breakpoints,
and a line-by-line assembly and dis-
assembly capability. The control sta-
tion sells for $1,950 each in lots of
one to five, and the emulators go for
$2,000 each in like quantities. They
are available immediately.

Working with its host EXORmacs
development system, the HDS-400,
a microprocessor hardware develop-
ment system, provides real-time 10-
MHz no-wait-state emulation for the
16-bit 68000 microprocessor. The
user can edit and assemble his pro-
gram using the software-develop-
ment capabilities of EXORmacs and
then download the resulting object
file into the 400 for integrating his
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Intelligent axis card
brings new smarts
to robots and
automatic positioning.

e Complete control of a DC servo stage.
® Uses input from encoders or interferometers.
® Eliminates all electronic adjustments. f
® Accepts simple commands from your host or B Number 1 i
personal computer. in precision 1%
. . . positioning 2
o Allows fully coordinated multi-axis system (up <4 METT N 4

to 30 axes). AANORAD

110 Oser Avenue
Hauppauge. NY 11788
Tel: 516-231-1990
TWX 510-227-9894

ANORAD 2

Let us tell you more.

TEN-TEC
Equipment
Enclosures

New
Styles

Mw Colors

Custom appearance at production prices. And now
new larger TEN-TEC enclosures fit bench-type and por-
table instruments, computers, peripherals, just about
everything. Sloping fronts, low profiles, uprights. And hot
new contemporary reds, blues, browns and more. Cus-
tomize your new product for less than you think.

oo ot osco M@ Lswim s
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|

FREE CATALOG

Distributor, dealer, OEM, factory reps. inquiries invited.

New _produ_c?s-_

hardware and software components.

The 400 consists of a four-slot
chassis with a 30-A power supply, a
work-station control module, and a
68000 cmulator as well as symbolic
debugging software and a link to the
EXORmacs. Available in 60 days, the
400 sells for $6,000 and the 68000
emulator module, another $4,000.
Motorola Semiconductor Products Inc., P. O.
Box 20912, Phoenix, Ariz, 85036. Phone
(602) 244-5768 [353]

20-MHz logic analyzer
handles 32 channels

A 20-MHz logic-analyzer devclop-
ment system comes complete with 36
channels, two data qualifiers, four
clock qualifiers, and two external
inputs. The instrument has a logic-

state analyzing function for sclf-con-
tained microprocessor analysis and a
logic-timing analysis function for
cvaluation of microprocessor periph-
eral operation.

A map-display format is also
available, as are personality modules
for the more popular microproces-
sors. These modules adapt the 3620
to the characteristics of a specific
microprocessor as a dedicated logic
analyzer. With the personality
probe, it is also possible to display
the data in assembler mnemonics.

The 3620 also features a glitch-
capture mode, video output, 1-K byte
of memory, a scquential trigger, a
memory comparison feature, clock
delay, and sclectable threshold lev-
els. With the probes, the instrument
sells for $7,995 and is available 45
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e on the PM 3310 combines easy signal capture
ticated signal comparison and analysis. Here’s how:
Hz clock rate (fastest yet in a portable scope) retains
gnal detail for fast, single-shot phenomena.
4 memories and 2 channels give multiple display modes

ra 60 MHz bandwidth.

A trigger delay of —9 to + 9999 divisions that effectively

PM 3310 0-60 MHz

€At av/ema

INTENS
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e

e PHIEIPS

Two input channels and four memories
allow eight fraces to be displayed for
detaifed analysis and comparison. The
in-house developed Profiled Peristaltic
Charge Coupled Device (P? CCD)
allows 50 MHz data to be sampled in a
cost-effective manner.

Test&Measuring
Instruments

PHILIPS

S

analysis.

transients.

stretches memory capacity and provides pre-/post- triggering.
@ |[EEE/'EC-Bus for systems operation and further signal

® Multiple single-shot mode for capture of successive

@® Plus TV triggering, X-t recorder type roll mode and
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Easy operation is another big PM 3310
plus. Parameter settings, for example,

are stored with the relevant signals and
can be recalied for display.

X-Y recorder output.
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An accurate —9 to + 9999 division trigger
delay extends the basic benefits of A/D
conversion. This facility is used here to
pick out a particular TV colour burst.

Philips Industries, TQ Ifl-4-62.
Eindhoven, The Netherlands.

PHILIPS
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Basics of Data Communications

This compilation of essential articles from Data
Communications magazine includes chapters on
terminals, acoustic couplers and modems, com-
munications processors, networking, channel per-
formance, data link controls, network diagnostics,
interfaces, and regulations and policy. Pub. 1976,
303 pages, softcover.

Order No. R-608, $15.95.

Data Communications Procurement Manual
The information you need to turn data communica-
tions procurement into a smoothly running, cost-
effective operation. Includes sample solicitation
clauses and forms, specification checklists on 38
devices, and 8 useful appendixes. By Gilbert Held.
Pub. 1979, 150 pages, clothbound.

Order No. R-925, $24.50.

Fiber Optics and Lightwave
Communications Vocabulary

The basic reference document on fiber optic and
lightwave communications for those who design,
develop, operate, use, manage, or manufacture
data communications or data processing equipment
and components. 1400 entries, with inversions and
cross-references, and index of terms. Edited by
Dennis Bodson. Pub. 1981, 149 pages, softcover.
Order No. R-030, $12.95.

McGraw-Hill's Compilation of

Data Communications Standards

Presents verbatim reprints of all 123 interface protocol
data communications standards promulgated by In-
ternational Telegraph and Telephone Consultative
Committee (CCITT), International Organization for
Standardization (ISO), European Computer Manu-
facturers Association (ECMA), Electronic Industries
Association (EIA), American National Standards Insti-
tute (ANSI), and U.S. Government (NCS and NBS).
Special feature for easy access to applicable stand-
ards: cross-reference tables of standards produced by
each of these groups corresponding to similar stand-
ards published by the others. Edited by Harold C.
Folts. Pub. 1981, 1923 pages, clothbound.

Order No. R-100, $250.00.

Practical Applications of

Data Communications

Selected articles from Data Communications maga-
zine cover architecture and protocols, data-link per-
formance, distributed data processing, software, data
security, testing and diagnostics, communications
processors, and digitized-voice and data-plus-voice.
Pub. 1980, 424 pages, softcover.

Order No. R-005, $17.95.

| (Telephone 212/997-2996) _
Name
| McGraw-Hill Intl. Publications Co
| European Circulation Center Title
Maidenhead, Berks. SL6 2QL, UK
I (Tel. (0628) 23431, Telex 848640)
. Company
| Order # Qty Price
| R $ Street/ PO address
| B s
| & $
| & $
Bill me
| g $
L -
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Data Communications Books.

> o o o 5 o e e e o e e e e e e e e e e e 2

ELECTRONICS MAGAZINE BOOKS
1221 Ave. of the Americas
New York, N.Y. 10020

Ten-day money-back guarantee applies on all books

6ily/ State/ Zip (Outside USA: City/postal code/ccuntry)

Payment enclosed (Payment must accompany orders
under $25. USA residents add applicable local tax.)
Bill my company (or attach company Purchase Order)

| New products

days after receipt of order.

Soltec Corp., 11684 Pendleton St., Sun Val-
ley, Calif. 91352. Phone (800) 423-2344
[354]

Digitizer makes 7000-series
scopes fully programmable

The 7D20 programmable digitizer
plug-in upgrade gives the Tektronix
7000 scries oscilloscopes digital ca-
pabilitics as well as full TEEE-
488-bus compatibility. The unit is
fully programmable and fits into any
of the Tektronix 7000 mainframes,

except the 7104 1-GHz scope.

A 40-Mb/s sampling rate enables
the 7D20 to capture and store single-
shot and transicnt events up to 10
Miiz, and its equivalent-time digitiz-
ing (the firm's process by which
repetitive waveforms are quickly
reconstructed) enables it to capture
and store repetitive events up to 70
MHz. Beyond basic waveform acqui-
sition, the unit offers signal averag-
ing for reducing uncorrelated noise,
cnvelope displays for comparing dy-
namic characteristics of changing
signals, and pre- and post-triggering
during cquivalent-time digitizing. Tt
l also has 1,024 points of storage for
| each of six waveforms plus a refer-
| ence waveform and cursors for accu-
| rate and repeatable time and ampli-

tude measurements.
' Up to six front-panel setups can be
saved and recalled from a front-
| panel switch. Each sctting is stored
‘ in a nonvolatile, clectrically alterable
rcad-only memory. The 7D20 is
‘ priced at $7,750 and can be deliv-
cred in cight weceks.
Tektronix Inc., P.O. Box 500, Beaverton,
Ore. 97077. Phone (800) 547-1845 [355]
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Our new CMOS 32K Static ROM
may soon make NMOS a memory.

RCA announces a new family operating range. You can usethese devicesin
of high-speed, high density Fast access time: 300 ns max at any general-purpose 8-bit micro-
CMOS ROMs that are pin-for- S5V + 10% from address. processor system including, of
pin compatible with NMOS Quiescent device current of 100 course, the RCA 1800-series and
EPROMs and ROM:s. uA. the new RCA 6805-series: The
Two programmable chip-select broadest, most powerful line of
Now you can get the best of both inputs for memory expansion. CMOS micros, memories, |/Os,
worlds in your static ROMs: Fast Choice of two industry-standard peripherals and support devices in
accesstimes plus CMOS power pinouts for compatibility with a the industry.
saving and noise immunity benefits. very wide range of devices. Now, there's only one name to
Our new CDM5332 and And our prices are as impressive  rememberin ROMs: RCA, the
CDM5333 are 32,768-bit mask- as our performance: only $8.86 people who invented CMOS.
programmable CMOS ROMs, Extra Value version is offered For more information, contact
organized as 4096-words x 8-bits. ($10.63)" with 160 hour burn-in and any RCA Solid State sales office or
The features include: canbe ordered by addingan “X" appointed distributor.
e -40° Cto +85° Ctemperature after the suffix. Or call (800)526-2177.

*U.S optional distributor resale, 1000+ price.  RCA Solid State headguarters Somervilie. NJ Brussels. Pans London Hamburg Sao Paulo Hong Kong
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New products

Communications

Ethernet comes to
desktop stations

Net links IBM microcomputers,
offers shared hard-disk drive
and printers, electronic mail

A series of hardware and software
products has been introduced to link
IBM Personal Computers to an
Ethernet local network and to permit
users of the network to share printers
and hard-disk drives, as well as add
clectronic-mail facilities. 3COM

Corp., manufacturer of the series
[Electronics, Oct. 6, p. 190], plans to
offer hardware and software tailored
to other personal computers from
such vendors as Apple Inc. and Digi-

tal Equipment Corp. soon.

Each microcomputer is attached
to the network using a $950 package
called EtherLink, which includes a
card that plugs into an expansion
slot in the 1BM unit and a floppy disk
with communications software. An
IBM microcomputer running the pro-
gram (it cannot run other programs
at the same time) can share its disk
files and attached printer with other
network stations, or an EtherShare
Network Server can be attached to
the net to provide all network sta-
tions with access to one or two Win-
chester drives and spooled printer
services. The 3COM EtherShare

162

-

unit, which has a 10-Mtz 8086
central processing unit, 512-K bytes
of parity-checked random-access
memory, and 10 megabytes (expand-
able to 40 megabytes) of hard-disk
storage, costs $11,500 and can run
the EtherMail electronic-mail soft-
ware in addition to the EtherPrint
spooling printer package.

Thin cable. Without repeaters, the
network can support up to 100 com-
puters and can be up to 300 m long
using thin coaxial cable (RG58A/U
50-2 PVC type), up to 500 m long
using RG213/U-type cable, or 1,000
m long if 3COM transceivers are
used at cach station in addition to
213/U cable. Repeaters can connect
cable segments up to 2.5 km apart
and allow up to 1,000 computers to
be linked to one network. Communi-
cation is at 10 Mb/s.

When a network is ecquipped with
the EtherShare hardware, users can
share not only the disk storage (the
drive has an 85-
ms average ac-
cess time), but
the data stored
there. Disk files
arc transferred
in a transparent
fashion using the
copy command
of the MS-pOS
operating system
employed by the
communications
system. Users
who wish to re-
strict access to
files can declare
them private, in which case they are
protected by passwords. Public data
files arc open to all users and can be
accessed concurrently.

Files on the EtherShare disks can
be backed up by EtherShare’s flop-
py-disk drive; a cartridge tape drive
is also available for this purpose. It
copies up to 17 megabytes on each
cartridge.

When it runs the EtherMail pack-
age, EtherShare acts as a central
post office and controls the reception
and distribution of messages. The
software is composed of two mod-
ules, one of which runs on Ether-
Share; the other runs on the 1BM

Personal Computers on the net. Its
facilitics permit users to send,
receive, display, compose, reply to,
or forward messages, which can even
have attachments such as a specified
MS-DOS file. Distribution lists may
be used if desired.

The EtherMail software, supplied
on floppy disk, and a user manual, is
priced at $1,500. The EtherPrint
package is $750. Volume shipments
of the series of products are sched-
uled for December and will be within
six weeks of receipt of order.
3COM Corp., 1390 Shorebird Way, Mountain
View, Calif. 94043. Phone (415) 961-9602
[401]

40-Mb /s fiber-optic
equipment bows

Finding local-network and telecom-
munications applications spurring
growth in its component product
lines, Hewlett-Packard is expanding
its offerings of fiber-optic receivers,
transmitters, and cables on several
fronts: for tougher environments,
longer links, faster data transfers,
and less-expensive systems.

A new recciver, HFBR-2203,
along with transmitter -1201, ex-
tends digital transmission to 40-
Mb/s rates over 800-m links using
the firm's HFBR-3000 cables. Typi-
cal links can extend to 2 km, and the
analog bandwidth of 25 MHz suits
the pair for video transmissions.

Those components, built to HP's
own connector standards, are com-
plemented with an equivalent pair of
devices meeting the subminiature
type A connector dimensions: the
HFBR-2204 receiver and -1202
transmitter.

For cither packaging style, the
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Mil-S-83731toggles.
In 1and 2-pole
configurations with
standard lever or lever
lock operation.

to standard spacing
requirements.

I
v-.i s

Subminiatures. Broad PC

terminal selection. Ratings up
to6 amps. Solderiug and wire
wrap terminations also
standard.

New! LED pushbuttons
and rockers. Combine low
power consumption with
long life. 1 and 2-pole
circuit configurations.

Switch to

PC board switches. Conform

g

e

New! Sensitive
pushbuttons.in1or
2-pole configurations.
Bushing or snap-in
mounted. Solder lug or

PC terminals, AC and
DC ratings. i !
l%

Ay

New! Large bushing
toggles. High-torque,
anti-rotation.

the future

with Cutiler-Hammer miniatures.

Our line of miniature switches is one of the
biggest in the industry. And it's growing because
we're constantly adding new switches that can
help you tomorrow.

All Cutler-Hammer miniature and subminiature
switches are designed to deliver dependable,
long-term operation. Look over our extensive
E T. Electrlcal/ Electronic

a Control

line. You'll find the switches that fit in with your
plans for a smooth-running future.

For more infermation, contact your Cutler-
Hammer sales office or distributor. Or write for
our complete catalog.

Eaton Corporation, Aerospace/Commercial
Controls Division, 4201 N. 27th St., Milwaukee,
W1 53216.
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New products

receiver costs $39 in lots of 1,000,
and the transmitter goes for $29 in
those quantitics. HFBR-3000 sim-
plex glass cable costs $2 a meter for
lengths up to 10 km; $4.50 buys a
meter of duplex -3100 cable.

In addition, HP is adding SMA con-
nector versions to an existing prod-
uct line. The HFBR-2202 recciver
works with the -1202 transmitter in
5-Mb/s links up to 1,000 m long. The
-2202 receiver costs $36 in 1,000s.
Mounting hardware for the
pair costs $1.55 in like quantities.

For lower-cost plastic cable sys-
tems, the company is offering the
HFBR-2501 receiver and -1501
transmitter, which can support links
at 5 Mb/s up to 10 m, and the
250271502 pair, which handles 1-
Mb/s data transfers over a 22-m
link. In 10,000-picce lots, the 1501
and 1502 cost $5.90 and $6.30,
respectively; the 2501 and 2502 are
priced at $7.10 and $6.45.

Also, evaluation kits (HFBR-
0500) containing the 1501/2501 pair
and 5 ms of simplex plastic cable are
available for $27.50 cach. All the
offerings are available from stock.
Hewlett-Packard Co., 1802 Embarcadero
Rd., Palo Alto, Calif., 94304 [402]
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Modem on a board
eats up just 26 in.2

Housed on one 100-by-160-mm
printed-circuit board (less than 26
in.?), the R24LL is a low-cost, down-
sized 2,400-b/s modem that operates
on lecased lines or the dial-up,
switched network. The R24LL is a
serial synchronous differential
phasc-shift-keying modem intended
to be designed as an integral part of
data systems, box or rack-mountable
modems, statistical multiplexers, er-
ror correctors, and terminals.

It can operate in cither full- or
half-duplex modes. The R24LL is
compatible with Bell 201 and Inter-
national Consultative Committee for
Telegraphy and Telephony recom-
mendations V.26 A/B and V.26 bis
for four-wire leased and switched
telephone networks, respectively.
The modem also contains a CCITT-

compatible V.27 scrambler function
and a data-terminal equipment in-
terface. Typically it consumes less
than3 wat +5and 212 v.

The unit includes answer-back
tone generation, clear-to-send delay
options, and an option for rapid
resynchronization in multipoint ap-
plications. The R24LL offers trans-
mitter differential phase modulation
and receiver coherent phase detec-
tion. It also has diagnostic outputs
for eye-pattern generation and data-
quality monitoring.

The R24LL is priced at under

$250 in large quantities; interface
circuitry generally costs under $50.
Samples are available now, with pro-
duction quantities scheduled for Jan-
uary deliveries.
Rockwell International, Electronic Devices
Division, 4311 Jamboree Rd., P. O. Box C,
Newport Beach, Calif. 92660. Phone (714)
833-4460 [403]

Miniature filter banks
meet defense needs

Designed for channelized receivers
and fast-hop synthesizers, a line of
surface-acoustic-wave filter banks
are suitable for defense-system ap-
plications. A typical filter bank
exhibits 1.3-MHz 3-dB bandwidths
on 5-MHz centers with 20-dB un-
matched insertion loss.

These filters feature the high tem-
perature stability of their quartz
substrates, greater than 60-dB out-
of-band rejection, and better than
50-dB time-domain spurious sup-
pression. The firm claims that pack-
aging an entire filter bank with each
filter in a TO-8 can result in a reli-
able miniaturized multichannel
module.

SAW filter and module designs in
the very high- and ultrahigh-fre-
quency ranges feature a variety of
bandwidths, shape factors, and chan-
nels. Pricing varies according to the
frequency, the number of filters in a
bank, and their characteristics, but
averages about $200 a filter.

Sawtek Inc., 2541 Shader Rd., P.0. Box
7756, Orlando, Fla. Phone (305) 299-4441
(404]
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WHERE IS
LASER REDUNDANCY GOING?

B One thing is for sure. .. ESI
continues to lead the way in laser
repair of fault-tolerant devices. It
was ESI who contributed to the
pioneering development of laser
redundancy more than five years
ago. And, right now, our laser
processors are working in pro-
duction environments, on a
day-in, day-out basis. ..on both
static and dynamic memories. In
fact, about 75% of all systems in-
stalled for memory repair are
ESI systems.

I The reasons for this popular-
ity are many . . . including ESI’s
own reliable, short pulse laser,
simple optics, easy-to-use soft-
ware, field proven interfaces to
several popular memory testers
and the strongest service and
training programs around. All of
this comes from a heritage of
more than 800 laser processors
installed worldwide.

B ESIs continuing research
programs lead the industry when
1t comes to understanding laser
interaction with new semicon-
ductor materials, with smaller
part geometries and with new
part types. Our ongoing product
development means the latest in
cassette loaders and a host of
other production-oriented fea-
tures will be ready when you
need them.

M Ifyou are involved with
semiconductor processing and
want to find out where laser re-
dundancy is going, find out why
more companies are choosing
ESDI’s Model 80 MicroLase®
Wafer Processing System.

“Blown” two micron widc, five
micron pitch laser Erogrammablc
redundant fusc link shown in
center. The Model 80 is already
being used to produce 256k
DRAM and 64k SRAM

devices.

When [ -y
production ————
o~

_ Electro Scientific Industries, Inc.
is oA the line. i)

-
Electro Scientific Industries, Inc.
13900 N.W. Science Park Drive
Portland, Oregon 97229
Telephone (503) 641-4141
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New products

Semiconductors
Chip controls 32
dynamic RAMs

MOS controlier for dynamic
random-access memory cuts
number of ICs needed for job

Though a number of bipolar devices
have appeared in the last few years
to integrate the refresh and control
logic that interfaces microprocessors
with dynamic random-access memo-
rics, gencerally a few small-scale inte-
grated circuits arc still nceded to
complete any given design.

With an cye on low-cost, medium-
performance applications, Texas In-
struments Inc. has come up with a
single-chip dynamic-RAM controller
that opecrates using signals alrcady
present in a microprocessor-based
system. The controller runs synchro-
nously with the system to avoid
refresh arbitration delays. Ti's MOS
operation in Houston is using its
scaled n-channel MOS to fabricate
the TMS4500A controller, The chip,
without outside help, makes dynamic
RAMs appear as static parts to the
microprocessor.

The 40-pin controller is made up
of six basic building blocks: address
and sclect input latches, an 8-bit
refresh counter, a memory-address
output multiplexer, a refresh rate
generator, a bus-contention arbiter,
and a timing and control segment.
The scaled MOS process and 2.5-um
design rules permit Ti to pack these
interface blocks onto a 14.000-mil?
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chip. The manufacturer cstimates
that the controller replaces from 10
to 15 small- and medium-scale inte-
grated circuits.

Available for delivery now, the
4500A is priced at $18.45 cach in
100-picce quantities. The chip oper-
ates from a 5-v supply and has a
continuous power dissipation of 770
mw. In a standard dual in-linc plas-
tic package, it operates at tempera-
tures from 0" to 70°C.

Different RAMs. The device can be
used with several types of dynamic
RAMs, including those with 16-K-by-
1-, 64-K-by-1-, and 16-K-by-4-bit
organizations. Futurc 64-K-by-4-bit
devices can be handled, but the 40-
pin limitation prevents the 4500A°s
usc with 256-K-by-1-bit RAMs. The
interface is designed to accommo-
date the 68000, 8085, 8086, Z80,
78000, and TI's own 9900 and
99000 microprocessors.

To match RAM speeds to a given
processor, the device provides strap-
sclectable wait-state gencration. It
can also by synchronized or inter-
lecaved with a number of other mem-
ory controllers. Three-state outputs
make multiple-port configurations
possible.

The 4500A can directly address
and drive up to 256-K bytes of mem-
ory, and through an on-chip 16-bit
multiplexer that provides row, col-
umn, and refresh addresses, a single
chip can handle up to 32 dynamic
RAMs. The controller contains re-
fresh and access arbitration circuitry
that resolves conflicts between mem-
ory-access requests and refresh cy-
cles. The chip can also provide fail-
safe refreshing during direct-memo-
ry accesses and times when a proces-
sor is in a hold statc or being reset.
Texas Instruments Inc., Literature Response
Center (SC-365), P. O. Box 202129, Dallas,
Texas 75220 [411]

Gate arrays put linear and
digital activity on one chip

Performing high-complexity digital
and high-performance lincar func-
tions on the same chip, ninc Digilin
universal logic arrays range in com-

plexity from 100 gates (with 356
active and 531 passive components)
to 730 gates (with 1,644 active and
2,660 passive components) and are
available in packages with 14 to 40
pins. In addition to providing the
interface capabilitics available from
traditional ULAs, the Digilin arrays
can also be configured as voltage
regulators, references, comparators,
amplifiers, sample-and-hold circuits,
and other such devices.

The arrays contain standard and
predefined support functions com-
monly used in applications requiring
digital signal conditioning of analog
circuits. Included are high-gain, low-
current transistors, 100-mA drive
transistors, 100-Q-to-1-MQ resistors,
on-chip bandgap references, scries
and shunt regulators, and shaping
capacitors.

Development charges for Digilin
arrays range from $8,000 to
$40,000, depending on size and pro-
duction. Production unit prices
range from $5 to $14 cach in lots of
10,000. Delivery of engineering sam-
ples takes 18 to 20 weceks; production
quantitics can be delivered 8 to 10
weceks after prototypes are approved.
Ferranti Semiconductors, 87 Modular Ave.,
Commack, N.Y. 11725. Phone (516) 543-
0200 [413]

PAL is designed to make
copying more difficult

Complementing its series 20 of pro-
grammable array logic, the scries 24
provides two additional inputs and
two cxtra outputs, allowing more
complex functions in a single pack-
age. The family’s members arc
housed in a 24-pin dual in-linc pack-
age that is 300 mils wide.

In addition to providing more log-
ic functions per chip, the 24 pins
make possible logic functions pre-
viously unavailable in 20-pin pack-
ages. Such additions include 8-bit
parallel-in, parallel-out counters and
shift registers, 16-line-to-1-linc mul-
tiplexers, dual 8-line-to-1-linc multi-
plexers, and quad 4-linc-to-1-line
multiplexers.

The family lets a system engincer
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eyboards have reached new heights.

Low-profile SC or CT Series

Introducing full-travel low-profile keyboards from MICRO SWITCH. Low-
profile keyboards that don’t compromise on human factors, selection, or perform-
ance. They allow you to meet European ergonomic standards, even when they’re
mounted up to a nine degree angle. And they’re available in capacitance and
contact membrane versions. Now those are new heights.

These keyboards establish new levels of ergonomic excellence. Because of
our 25 years’ human factors experience, we’ve designed a better low-profile
keyboard. With tactile feedback, pleasing appearance and good feel. And they’re
available to you in sloped, stepped or sculptured configurations,
with just about any combination of keytop shape, color and
legend.
| These low-profile keyboards are offered with the features

you expect from MICRO SWITCH. They're made under the
B iR of 53 rigorous demands of our quality assurance program, so we give
projile actator moduie . yOU @ two-year warranty and 1% AQL. They're offered by
people with experience solving keyboard problems, eager to
get involved early in your design process. And once the keyboards are installed
in your product, you can count on reliable operation. And, they’re competitively
priced. No one else offers these capabilities in low-profile keyboards.

Our low-profile designs are just part of a full selection:
low-profile or standard; capacitance, hard contact or
Hall effect technologies; full-travel keyboards
or micro-travel touch panels.

For more information about our new low-
profile capacitance and contact membrane
keyboards, and the location of our sales offices 1
around the world, call 815-235-6606). Or write :
MICRO SWITCH, The Keyboard Consultants, MICRO SWITCH
Freeport, IL 61032. a Honeywell Division
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New products

design a chip by blowing fusible
links to configure AND and OR gates
that will perform the desired logic
function. The entire PAL family is
programmed on conventional pro-
grammable read-only memory pro-
grammers using the appropriate per-
sonality cards and socket adapters.
Once the PAL is programmed and
verified, two cxtra fuses may be
blown. This featurc gives the user a
proprictary circuit that is difficult
for others to copy.

Series 24 is composed of the
PAL20L10 combinatorial logic de-
vice and the DMPAL20X10,
DMPAL20X8, and DMPAL20X4
sequential logic devices. Any one of
these medium-sized PAIL devices can
replace from five to 15 small- and
medium-scale integrated logic de-
vices. The units are available now in
plastic and ceramic packages rang-
ing in price from $13 to $29 cach in
lots of 100.

National Semiconductor, 2900 Semiconduc-
tor Dr., Santa Clara, Calif. 95051. Phone
(408) 737-5000 [414]

64-K E-PROM drains only
150 mA from 5-V supply

Organized as 8-K by 8 bits and con-
structed in n-channel double-poly-
silicon-gate technology, the
M5L.2764K crasable programmable
read-only memory is suited to micro-
processor programming applications
where rapid turnaround, high capac-
ity, and fast access times are

required. The 64-k device is pack-
aged in the industry-standard 28-pin
dual in-linc package and is inter-
changecable with the 2764 E-PROM
from Intel.
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In the active mode, the part
requires a maximum of 150 mA from
its single 5-v power supply and in
standby mode, the chip saves power,
drawing a current of only 35 ma,
typically. Its inputs and outputs arc
TTL-compatible in both recad and
program modes, and a three-state
output buffer simplifies interfacing.
The device also furnishes output-
and chip-cnable control lines.

The M5L2764K comes in versions
with 200-, 250-, and 300-ns access
times and arc priced at $24, $18, and
$16.50 cach, respectively, in 100-
picce quantities. The devices, which
operate over a 0 to 70°C range, are
available now from stock.

Mitsubishi Electronics America Inc., 1230
Oakmead Prkwy., Suite 206, Sunnyvale,
Calif. 94086. Phone (408) 730-5900 [415]

CRT controller gives choice
of two screen formats

Providing the flexibility of two
sclectable screen formats with the
cconomy of mask-programmed read-
only-memory-based registers, the
MC6835 cathode-ray-tube control-
ler has alphanumeric, semigraphic,
and graphic capabilitics. There is
also a programmable cursor register
for control of cursor position. A
screen-refresh memory may be mul-
tiplexed between the controller and
the microprocessor, thereby limiting
the need for line buffers or external
direct-memory-access devices.

Additional features include mask
programmable interlace or noninter-
lace modes, 14-bit addressing that
allows up to 16-K bytes of refresh
memory for use in character or semi-
graphic displays, and a 5-bit row
addressing that allows up to 32 scan-
line character blocks. The MC6835
has refresh addresses, provided dur-
ing retrace, that allow row addresses
to refresh dynamic random-access
memories.

The controller is also pin-compati-
ble with the MC6845, which may be
used as a prototype part to emulate
the MC6835. The MC6835 is avail-
able now and priced at $5.95 in
orders of 1,000 picces or more.

Motorola Inc., MOS Microprocessor Division,
3501 Ed Bluestein Bivd., Austin, Texas
78721. Phone (512) 928-6863 [416]

Quartz-crystal oscillator
is digitally compensated

Using digital techniques to compen-
sate for temperature-based frequen-
cy drift, the DCXO quartz-crystal
oscillator is designed for portable or
remotely located equipment requir-
ing low power and high stability.

The DCXO0s are a practical alterna-
tive to oscillators in ovens. Their
advantages include a power con-
sumption less than 250 mw, a warm-
up time under 250 ms, and a small
volume of only 1 in.’

Available design options include a
choice of output logic (TTI., comple-
mentary-MOS, or cmitter-coupled
logic); choicec of supply voltage;
package options; stability optimized
for specified temperature ranges;
and digital frequency adjustment for
aging correction or for synchroniza-
tion with the system.

The oscillator can generate fre-
quencies between 1 and 30 Miz,
with frequency stability of £1.0
ppm over a temperature range of
—45 to +85C and %0.3 ppm in
the range of 0" to 70'C. Single unit
pricing for the pCXO is $900 with
delivery cight weeks after receipt of
order. Customized units are availa-
ble to mect the requirements of spe-
cific applications.

Hughes Aircraft Co., Solid State Products
Division, 500 Superior Ave., Newport Beach,
Calif. 92663. Phone (7 14) 759-2430 [418]
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MEDL MIL-STD-1553B LSI
High integrity
communications

Theonly
complete 1553B solution

Now Marconi Electronic Devices Limited
offer a4-partoxide-isolated CMOS LS| chip set
to handle allthe logic requirements of aremote
terminal compatible withthe MIL-STD-15653B
bus system.

% Encoder decoder interface unitandinternal
highway controller configuredtomeetall
aspects of 1553B without the need for any
intelligence inthe sub-system.

Universalinterface to sub-systems.
Compatible upto 16-bit MPUs.

LSTTL compatible.

Integral self-checking implementation.
Fullmilitary specification —55°Cto +125°C.
4.5to 5.5 volts Vob.

MIL-STD-883B screening.

Chip set available in a variety of packages, or
as athick film module, or withina complete
hybrid RTU system.

Please ask for details of this new development
and of MEDL's on-going SOS-CMOS
commitmentto MIL-STD-1553B systems.

* XX KX KX KX K ¥

Marconi (o

Electronic Devices

Marconi Electronic Devices Limited, Doddington Road, Linccin LN6 OLF, England. Telephone: 0522688121, Telex: 56380.
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Power supplies
280-W supply is
simple, rugged

Unit operating on principle
of ferroresonant stabilization
gains power in same volume

Joining the PRM line of ferroreso-
nant-stabilized power supplies, a line
that ranges in capacity from 60 to
1,000 w, is a series of 280-W units
housed in approximately the same
size packages as are the popular 180-
w models. Thanks to improved mag-
netic design and high-density filter
capacitors, Kepco’s engineers were
able to up the available power by
more than 55% without changing
package dimensions appreciably.
The open- or closed-frame power
supplics measure 10.9 by 5 by 6.9
in.—the AA package size—distin-
guishing them from the 180-w mod-
cl’'s A-size package, which is Yie in.
shorter on the 10.9-in. side.

Though the increased power den-
sity of the 280-w PRM models still
docs not compete with high-frequen-
cy designs (0.72 w/in.?> versus 1.1
Ww/in.}), the inherent reliability and
simplicity of the ferroresonant ap-
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proach to voltage stabilization pro-
duces, the company claims, a combi-
nation of low cost, long life, high
cfficiency, and safety. For example,
the 280-w model boasts an efficien-
cy in excess of 75% and a mean time
before failure of over 150,000 h.

The 280-w models feature line
regulation within 1% and a typical
load effect of under 5% (at 50% to
100% of load). The maximum ripple
is claimed to be 300 mv root mean
squarc, 400 mv rms maximum on
models with 48- and 120-v ratings.

Like their brethren in the PRM
family, the 280-w units have no
overvoltage risk and thus no over-
voltage protection. Automatic cur-
rent limiting between 125% and
150% of the rated load current is
designed in a rectangular rather
than a foldback pattern to facilitate
driving nonlincar or high--surge-cur-
rent loads.

The line is intended for single-
phase 60-Hz operation requiring 115
v ac 15 v at approximately 3.6 A.
All models function at 90% of rated
load capacity to brownout source
levels as low as 75% of nominal. The
supplics can operate at temperatures
from —20 to +55°C and arc capa-
ble of full output at +55°C. Because
cooling is by convection, no external
heat sink is required.

The ferroresonant voltage-stabiliz-
cr principle, on which all the PrRM

supplies operate, depends on the sat-
uration of a portion of the trans-
former’s iron by the use of a resonat-
ing capacitor. The square waveform
in the tank winding is isolated from
the primary winding by a special
magnetic shunt. This isolation insu-
lates the unit from line-borne noisc
and spikes. The cnergy stored in the
tank provides suflicient hold-up to
bridge a lost cycle in the power
main; in case of an overload, it will
collapse.

Saturation. The supply consists of
a transformer, rectifier, and filter,
plus the resonating capacitor. It is
designed without a series regulator
or the need for crowbar protection
and switches or oscillators, which
can produce noise. The output volt-
age is independent of delicate control
settings or diode references and is
cestablished by magnetic-flux satura-
tion in an iron lamination, a sctup
that suits the PRM supplics to rugged
applications such as automatically
controlled machinery and medical
cquipment.

The 280-w model is priced at only
$259 in orders of 1 to 50 ($279 for
8.5-v, 30-A models). All PRM power
supplies comply with Undcrwriters
Laboratories’ specifications. The
280-w line comprises seven models
ranging from 8.5 v at 30 A to 120 v
at 2.4 A.

Kepco Inc., 131-38 Sanford Ave., Flushing,
N. Y. 11352. Phone (212) 461-7000 {381]

Uninterruptible power supply
responds within 16 ms

Rated at 250 w continuously and
500 w for surges, the 1407 f{requen-
cy-stable uninterruptible ac power
system is designed to protect devices
like small computers, point-of-sale
terminals, process controllers, pri-
vate branch exchanges, and sccurity
systems from unexpected power in-
terruptions. The 1407 has a wave-
shape that is stable within 0.15 Hz, a
2:1 output-surge capability, and is
80% cflicient.

In addition, the supply can sense
and respond to a power lapse within
16 ms. The standard model provides
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Now I"irst Wiﬂ’x 20 MPG!

s just for setﬁ'ng gasohne mileage
O signed —theengine is moved
Om tvr,pussengers And room for loads —
; E AD \ s , ’_,,n- )
! us vbu get Porﬂ‘ exclusives like tough body-on-frame
- construction and Twin-I-Beam front suspension. It's no wonder more
Ford Vans are on the road than any other make. ¥

' *Diesels excluded. - Get ittogether—Buckle up.
TBased on R.L. Polk & Co.
cumulativeregistrations “ €l

BEST VAN MILEAGE = FORD :ECONOL'NE
30 20 % A

E-100/150 with optional 4-speed overdrive
transmission. Use for comparison. Your mile-
age may differ depending on speed, distance
and weather. Actual highway mileage and
Calitfornia ratings lower.
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A day in the life of a Lanier EZ-1 work PrOCESSOL.

First. the EZ-1 types the Checks for spelling errors Retrieves current sales trends
9:45 with EZ-Spell™ Catches 10:15 from the computer. Then FZ-1

8:30 Johnsen proposal. It 5 sure t -Spell. .
easier than my old electric. mistake in “miscelaneous. Sforecasts future trends*

. . Computes figures easily.
Automatically organizes

Sorts through thousands 1: 3 0 repont into 2 ool ,..I didn t bave to usel my calculator once.
11 .OO of records with Data format. Designed it
Manager.™ Selects myself with just a few

exactly what [ asked for key strokes.

Updates last month’s . Prints out report in less Stores everything on disc
4:00 financial report with 4:45 than 30 seconds a page. 5:00 for easy updating. Good

EZ Task™ All  do is type Every onc letter-perfect. work, EZ-1. See you

in this months figures. tomorrouw,

L/ANIER

© 1982 Lanier Business Products. Inc.

Word processors basically type. Our work processor r——— " T /0T - - == ]
'R g TR . g 885 .- Mail to: Lanier Business Products, Inc.

does a whole day’s work. From start to finish. It even 1700 Chantillv Drive NLE... Adlanta. GA 30324

functions as a small business computer to handle

inventory control. recetvables and payables.

’ . L. | Name Title |
Sce what yveur day could be like with Laniers EZ-1 | . - B
work processor. | Phone Best time to call |
Send us this coupon or call for an EZ-1 trial in | Firm |
your own 01{1(‘(‘. (8()0) 24[-17()(1 exceptin Alaskaand | Aqgee ~County — -
Hawaii. In Georgia call collect (404) 321-1244. I — B :
City State Zip

*EZ-1's CP/M® compatible operating system provides access to a library of . e . B

software pachages. CP/M® is a registered trademark of Digital Research. Inc. N_""_*‘Ef_"f_‘_"’ﬂlﬁfﬁ‘_“\_z B
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a single-phasc output of 115 v, 60
Hz, and its output waveform is com-
patible with almost any load. Sepa-
rate versions of the supply arc avail-
able for use with cither 24- or 12-v
batterics.

In small quantities, the model
1407 sells for $610 and is available
from stock.

Wilmore Electronics Co., P.O. Box 1329,
Hillsborough, N. C. 27278. Phone (919) 732-
9351 (382]

High-voltage power supply has
adjustable current, voltage

Designed as a gencral-purpose high-
voltage power supply for photomulti-
pliers, proportional tubes and cham-
bers, and other clectron multipliers,
the model 2415 can supply currents
and voltages up t0 2.5 mA and 3.5
kv or I ma and 7 kv. Both current
and voltage can be manually or
remotely set and read.

Programming and monitoring are
accomplished through the front pan-
cl or an 1EEE-583 standard control.
Because of their modular format,
several 2415s can be used and con-
trolled side by side in a single hous-
ing. The supply can also bc used
without the housing if powered from
+6- or £ 24-v supplies.

The supply’s output ripple is less
than 50 mv root mean square, and
its output voltage is regulated to
within 0.014% of the range chosen.
The 2415 is short-circuit—protected
and indicates current overloads
through a light-emitting diode.

Available from stock, the 2415
sells for $1,050 cach.

LeCroy Research Systems Corp., 700 South
Main St., Spring Valley, N. Y. 10977. Phone
(914) 425-2000 [384]
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Switching power supplies
can be customized

The ES scries of high-speed
switching power supplies offers a
wide input range betwecen 90 and
132 v ac or 180 and 260 v ac and
has outputs of 25, 50, and 100 W at
5,12, 15, and 24 v. The supplics can
be customized to suit particular
requirements, and their ranges can
be sclected through terminals.

The supplies switch at 100 kHz
and are 70% cflicient. They also
include a built-in over-current and
-voltage protection scheme, ac- and
ficld-ground terminals, and high
reliability. The ES series is designed
to meet Federal Communications
Commission and Underwriters Lab-
oratories specifications.

The supplies, manufactured by
Volgen Electric Co. of Japan, are
priced at $84 cach for a 50-w unit
and $130 each for a 100-w unit,
both in lots of 1,000. Declivery is
from stock.

KSC Electronics Inc., 543 West Algonguin
Rd., Arlington Heights, Ill. 60005. Phone
(312) 98 1-5655 [383]

600-W switcher has
multiple outputs

A 600-w multiple-output switching
power supply that mects a host of
military requirements operates from
a power source of 95 to 130 v root
mean square or 180 to 250 v rms at
47 to 440 Hz, single phasc. A three-
phase input configuration is also
available. Specifically, the model
M4100 meets MIL-810-C standards
for shock, vibration, and humidity as
well as MIL-461, MIL-T-28200,
MIL-454, and MIL-Q-9858.

The unit’s input surge current is
limited to 60 A through the use of
soft-start circuitry. Its efficiency is
80% maximum when operating
above 10% of its 600-w rating. In its
standard configuration, the M4100
will supply 5 v dc at 60 A as a
primary output and 15 v dc at 10
A as sccondary outputs. All outputs

may be adjusted at the factory by
10%. The M4100’s operating tem-
perature is specified at 0° to 71°C
with no derating at 71°C.

Load and line regulation is £0.2%
for all excursions from nominal, for
all combinations of load and line
within the specified limits. The max-
imum output noise, ripple, and
spikes is 100 mv peak to peak with a
maximum temperature cocflicient of
10.03%/°C. The M4100 is priced at
$3.250 cach with delivery from stock
to eight weeks.

Ceag Electric Corp., Power Supply Division,
1324 Motor Pkwy., Hauppauge, N. Y. 11788
Phone (516) 582-4422 [385]

Line conditioner
is 97% efficient

Claiming 97% cfficiency, the
DLCA-8 and -16 automatic linc con-
ditioners block radio-frequency noisc
and voitage surges while monitoring
and maintaining proper linc voltage
even with brownouts down to 80 v
on 115-v lines or down to 160 v on
220-v cables.

The company claims the condi-
tioners are smaller, lighter, more
cifective, and less expensive replace-
ments for older designs using cither
ferroresonant transformer voltage
regulators or tap-switching regula-
tors with an isolation transformer.
Using a tap-switched 20% boost-
buck autotransformer, the units can
deliver the high surge currents nec-
essary for starting large disk-memo-
ry systems and still not overload for
the average power requircments.

The DLCA-8 provides an 8-A reg-
ulated output at 115 v within 10%
and sclls for $535 cach; the -16 pro-
vides 16 A and goes for $795 each.
The 8-A, 1-kv unit weighs 15 Ib and
measures 5 by 8 by 11 in., while the
16-A, 2-kv unit weighs 25 Ib and
measures 5 by 10 by 14 in.

The 1- and 2-kv units are also
available at 220 v. Declivery on
115-v supplics is from stock. The
220-v models can be shipped 8
weeks after receipt of order.

Displex Inc., 79 Hazel St., Glen Cove, N.Y.
11542. Phone (516) 67 1-4400 [386]
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Suddenly your last year’s
Electronics Buyers’ Guide is
as outdated as last year’s

phone book

Just published: 1982 Electronics Buyers’ Guide. Completely new listings of
catalogs, new phone numbers, new addresses, new manufacturers, sales reps,
and distributors! The total market in a book—four directories in one!

1. Electronics Buyers’Guide

1982

Directory of products.
Over 4,000 products, over
5,000 manufacturers.

2.

Directory of catalogs.
Includes six post-paid
catalog inquiry cards for
10-second ordering.

The only book of its

3.

Directory of
manufacturers. Local
sales offices, reps, and
distributors, with phone
numbers. Number of
employees and engineers,
dollar volume, name of
company contact.

4

Directory of trade names
of products and their
manufacturers. You can
trace a product by its
trade name only.

If you haven't got it,
you're not in the market.

To insure prompt delivery
enclose your check now.
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kind in the field.

Write to:

Enclose check for: -

Regina Hera

Electronics Buyers’ Guide
1221 Avenue of the Americas
New York, New York 10020
(212) 997-2544

$35 for each copy delivered in
U.S. and Canada.

+ $45 for each copy delivered
elsewhere.

+ $57 for each copy sent airmail

outside of U.S. and Canada.
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Array processor
unburdens host

Unit finds contaminants
at 10 parts in 1 billion

C-MOS logic cells
boast 4-um geometries

Business computer has
8-, 16-bit processors

Color graphics
added to AWS computers
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Products Newsletter

A 32-bit floating-point array processor that performs 9 million floating
operations per second is able to assume many of the decision-making and
input/output tasks that traditionally burden a host minicomputer or
mainframe computer. Analogic Corp.’s AP500 can perform a 100-by-
100-bit matrix inversion in 649 ms and a 1,024-point complex fast
Fourier transform in 4.7 ms. In a typical system, the host downloads a
complete subtask to the APS500, which then operates autonomously,
interrupting the host only when summary processing reports have been
compiled. The Wakefield, Mass., firm’s array processor uses a 12-MHz
68000 processor and comes with 128-K bytes of memory, expandable to
256-K bytes. Pricing with a one-year warranty begins at $25,000.

Tapping its experience in the water-purification business, O. 1. Corp. is
targeting a carbon-contaminant measurement system at very large-scale IC
manufacturers. The College Station, Texas, company decided to modify
one of its laboratory monitors to better suit the semiconductor industry
after discovering that chip makers were using its systems to analyze the
carbon content of water for VLSI processing. O.1.’s VLSI contaminant
monitor, priced at $22,500, is capable of measuring carbon concentrations
of 10 parts per billion to 50 parts per million, which is considered a critical
range for VLSI wafers. The monitor uses a proprietary trace-enrichment
trapping technique to detect the low levels of carbon.

A library of 4-um single-level-metal complementary-MOS standard cells
has been added to NCR Corp.’s semicustom logic arrays. Density levels of
1,000, 2,000, and 3,000 equivalent gates are available, priced at $10, $16,
and $18, respectively, each in 10,000-piece lots. Minimum engineering
charges of $25,000 are included. NCR’s Fort Collins, Colo., Microelectron-
ics division is also planning to introduce next year a scaled-down version of
the same 21-cell C-MOS library that will be fabricated with a 3-um
double-level metal process.

Japan’s largest computer maker, Fujitsu Ltd., will enter the U. S. comput-
er market at Comdex with a personal business computer, the Micro 16S.
The machine will have two central processing units—a Z80 and an
8088 — allowing it to run both 8- and 16-bit CP/M software. It will include
128-K bytes of parity-checking random-access memory, expandable to 1
megabyte, and two floppy-disk drives with 320-K bytes of storage capacity
each. The $4,000 computer will be marketed in the U. S. by the Profes-
sional Microsystems division, an arm of Fujitsu Microelectronics Inc. in
Santa Clara, Calif.

A work station to be shown at Comdex by Convergent Technologies will
add color graphics to the Santa Clara, Calif., firm’s low-cost Application
Work Station line of computers. Like its black and white cousin, the
color-graphics station is built around an 8-MHz 8086 microprocessor. Its
display is generated from three 512-by-512-bit memory planes, with
screen resolution of 432 by 319 picture elements. Prices start at about
$5,650 for a system with 256-K bytes of memory and no mass storage.
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Important people

rate Electronics best
in state-of-the-art
coverage by 2 toT.

An important study by
Crossley Surveys, Inc. shows
that important engineers,
engineering managers, and
corporate managers rate
Electronics magazine best
in state-of-the-art coverage
of important technologies
worldwide by 2 to 1 over its
major competitors.

These important people
make the important buying
decisions. They authorize
expenditures, determine
need, select the company,
choose the brands and
approve the vendors.

These important people
rate Electronics editorial the
best—the best in assessing
the most importantindustry
developments plus nine
otherimportant editorial
attributes.

Let us show you why
Electronics is rated best.
Why our readers are impor-
tant to you. Call Norman
Rosen, National Sales Man-
ager,at:(213) 487-1160, and
he’ll arrange a conclusive
demonstration in your office.
Or, call your local Electronics
salesperson.

Advertise in
Electronics.

[ts rated best by
important people
who make
important buying
decisions
worldwide.

Electronics

Where important people %

peopie el
read important editorial |!nﬂ




Career outlook

Steering new course

It has long been a shibboleth of the
clectrical engineering profession,
though perhaps it is becoming out-
worn in this day of rapid technologi-
cal growth and cyclical employment
patterns, that EEs fresh out of col-
lcge gencrally start at higher salarics
than their fellow graduates in liberal
arts, business, or other disciplines.
But the other side of the story is
that engincers tend to stay closer to
that starting salary longer; the only
way up the salary ladder scems to be
to lecave the cenginecring life behind
and embark on a sales or manage-
ment track.

For the most part, ecngincers pro-
moted 10 a management post arc
ill-preparcd for the move. They gen-
crally wind up managing by instinct,
a mcthod that is akin to slipping
behind the wheel of a car for the first
time with preparation limited to
watching someone clse drive. It can
be done, but the trials and the errors
could easily prove daunting. True,
some large companies offer in-plant
training courses in techniques for
handling others, but such education-
al opportunities often are not availa-
ble for new managers in a small- or
medium-sized company. They may
cnroll in a community college, but
that mecans going to class after work
or on weckends.

An option. However, new manag-
ers who arc not content to rely on
their instincts and would like to
study the subject beyond taking
some books out of the library have
another recourse. An organization
called the Association for Media-
based Continuing Education for En-
gincers Inc. has made available a
videotaped short course for engincers
and scientists who have recently
entered the managerial ranks or who
expect to. The course is an introduc-
tion to the five functions of a manag-
er—planning, organizing, staffing,
lcading, and controlling.

Designed to tecach the skills
required to manage people and work,
the course was produced at the Uni-
versity of Southern California. It
consists of six color video casscttes,
lecture notes, and a textbook. The
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author and lecturer is Milton Rosc-
nau, who has donc other coursc work
for the AMCEE.

The complete course can be rented
for $650 or purchased for $2,600
from the AMCEE, which is at 225
North Ave., N. W., Atlanta, Ga.
30322. Lecture notes may be
bought for $14.50 a copy and the
texts for $25. In addition, a two-
week preview package, comprising
one casscitc and onc copy cach of
the lecturce notes and texts, is avail-
ablc for $95. Only the cassctte need
be returned.

At first glance, thc cost scems
high. But many firms have tuition-
refund plans. Also, a company might
organize a class to take the course
and reduce per-capita cost.

Organized in 1976 by 12 engineer-
ing colleges and universitics with
Colorado State University engineer-
ing dcan Lionel Baldwin as its prime
mover, the nonprofit group now
numbers 23 in its consortium. Its
catalog lists more than 470 offerings
in 18 cngineering disciplines. Most
arc on the post-graduate level, but
many are so-called short topics, like
the course for new managers.

Additionally, there are many full-
length onc-scmester courses. Though
AMCEE itself can offer no credits,
often an arrangement can be made
with the university that prepared the
tapes and texts for a particular
coursc. If the 23 colleges have any-
thing in common, it is that they are
all active in offering off-campus
courses via videotape and television.
In fact, the group's Atlanta hcad-
quarters—it has five persons on its
fulltime stafl and f{ive student assist-
ants—is on the campus of the Geor-
gia Institute of Technology.

The cost of the AMCEE’s short
courses generally arc $50 to $75 per
cassette per week for rentals, and
$250 to $300 for purchasc. As Gail
L. Reed, assistant director of the
association, points out, “The courscs
arcn’t designed for home study by
onc person—they're too cxpensive
for that. But they are cxtremely
cost-cffective for in-plant training
because we charge a flat rate. In
fact, many of our clients arc in
industry.” -lloward Wolff

Data
Communications
Books...
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-
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el

e

Fiber Optics Vocabulary

The basic reference document on fiber
optic and lightwave communications for
those who design, develop, operate, use,
manage, or manufacture communica-
tions or data processing equipment

and components. * 1400 entries, with

+ inversions and cross-references *
index of terms. Edited by Dennis
Bodson. 149 pp., paperback, $12.95

Practical Applications of
Data Communications:
A User’s Guide

Articles from Data Communications
magazine cover architecture and
protocols, data-link performance,
distributed data processing. software.
data security. testing and diagnostics.
communication processors. and
digitized-voice and data-plus-voice.
424 pp.. paperback. $17.95

Basics of

Data Communications

This compilation of essential articles
from Data Communications mag-
azine includes chapters on terminals,
acoustic couplers and modems.
communications processors.
networking. channel performance.
data-link controls. network diagnostics.
interfaces. and regulations and
policy. 303 pp.. paperback. $15.95

Order today, using this coupon!

Electronics Magazine Books n, "F
1221 Avenue of the Americas e
New York. NY 10020 (Hll ]

| I
|
l Tel. {212) 997-2996 '
l Please send me...
l ____copies of Fiber Optics Vocabulary @ l
l $12.95 '
copies of Practical Applications of Data
| Communications @ $17.95 |
copies of Basics of Data Communica- '
I tions @ $15.95
| ' Paymentenciosed [ Bill me |
| . Bill my company '
| Payment must accompany orders under $25 |
| I
l |
I !
| !
I I
| |
| !

Name
Title
Company

Street/P.0O. address

Cny/slale/np
Ten-day money-back guarantee applies on all
books EL
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Opportunities In The Communications
Technology Of The Future

American Television & Communications Corporation, the Na-
tion's leader in Cable Television and a subsidiary of Time,
Inc., continues to expand its development activities to create
systems to provide services such as:

* Pay Per View - Interactive Services

* Home Security « Data Transmission
We are looking for creative data communications specialists
with detailed knowledge of protocol conversion, networks,
and communication controllers. We are also seeking innova-
tive systems specialists to exploit the rapidly changing tech-
nologies to meet our expanding business needs. Experience
in distributed processingis a prerequisite.
ATC offers an excellent compensation package and working
environment. Interested applicants should send detailed re-
sume and salary history to:

Manager of Employment

American Television &
Communications Corporation
160 Inverness Drive West
Englewood, CO 80112

AlL

NUMBER ONE
IN CABLE
COMMUNICATIONS

An Equal Opportunity Employer M/FIH/IV

ELECTRONIC/COMPUTER ENGINEERS

cPU & KN
PROM =0 Z: VR Bi(X - Xc)t )
. BASIC fx{ 159

AO1 11O

-E' M
1000000I

DIGITAL

——E

'FORTRAN 3
YOU SPENT LONG HOURS STUDYING TO GET
YOUR DEGREE , BUT NOW YOU'RE PUZZLED

ABOUT WHERE YOU CAN GO TO BEST
USE THOSE SKILLS .

WARNER ROBINS AIRLOGISTICS CENTER

offers a civil service career as an engineer with a chance to
work with state-of-the-art technology to support the most
advanced defense weapons system in the world.
Warner Robins ALC will hire approx. 180 electronic/computer
engineers. For more info. call toll free
1-800-841-9193 or 1-800-342-0570 (in Georgia)
or write to: DPCSC — Employment office, Robins A.F.B., Georgia 31098

WARNER ROBINS AIRLOGISTICS CENTER
ROBINS A.F.B., GEORGIA 31098

U.S. CITIZENSHIP REQUIRED - AN EQUAL OPPORTUNITY EMPLOYER

POSITIONS VACANT POSITIONS WANTED

HIRE 1984 & 1985
GRADUATING ENGINEERS

Technical Manager — technical
management of intravenous infu-
sion controller area. Liaison with
electronic consultants in the de-
signing of a microprocessor con-
troller system. Development of
computer diagnostics and test
procedures necessary for quality
assurance and field maintenance.
Overall technical guidance for the
design of well engineered,
production worthy systems. De-
sign of sub-systems. Interfacing
with subcontractors on the de-
sign and manufacture of various
intravenous infusion  devices.
Knowledge of physics is essential.
Knowledge and experience in low
power digital and analog circuit
design and knowledge of infrared
sensing  methods. Applicant
should have a BSEE or equivalent
in Electronics and have 5 years
experience in electronic systems
designs. Salary $30,000 per an-
num. Apply at The Texas Employ-
ment Commussion, Dallas, Texas
or send resume to: The Texas Em-
ployment Commission, TEC
Building. Austin, Texas 78788.
J.O. #2718597. Ad paid by An
Equal Opportunity Employer

Gulf South Opportunities!
Numerous openings along Gulf
Coast for electronic engineers
and technicians in the medical
and defense areas. All fees paid.
Salaries from  $20.000 to
$50.000. For consideration send
resume or call collect to Ann Jer-
nigan, Snelling and Snelling, 428
Plaza Bldg., Pensacola, FL 32505
(904)434-1311
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Microcomputer Expert for hire.
Contract or per diem. Program-
ming, products with a brain, cir-
cuitry. Mr. Masel, 212-476-1516.

RESUMES

Resumes — Complete instructions
and examples: $4. Consultants. Box
567 —) Bergenfield. N.J. 07621.

CALLIN
YOUR
CLASSIFIED ADS
212/997- 2556

—NEXT SUMMER!—

First, 1t's 1in our industry’s best
interest to provide career-
conscious undergraduate engi-
neering students with meaningful
summer job experience in their
future profession.

Second. since there’ll always
be more anxious applicants than
openings, you'll be able to select
the cream of the crop. then
evaluate them under “game-
conditions” with an eye towards
hiring them, when as coveted
graduates the job market may
well be in their favor.

Free summer job listing

MAIL TO: ELECTRONICS /POST OFFICE BOX 900 /NEW YORK /NY 10020

By filling out and returning the
coupon below, your organization
will be included in summer job list-
ings to be featured in the January
1983 issue of McGraw-Hill's
GRADUATING ENGINEER

This edition will be distributed
to 80.000 engineering students
on over 500 campuses by engi-
neering department heads and
placement officers.

Please supply the name of the
person students should contact,
and a phone number for our
checking purposes only.

NAME /TITLE (of individual to be contacted)

Your Signature

NAME OF ORGANIZATION

Telephone (our use only)

ADDRESS: (Mailing address of your personnel office)

L J
TYPE & NUMBER OF STUDENTS SOUGHT: Electronics Avionics c"

"'
L]
L Hall |

Technici C ter Sci

[ ]

Other: {Draftsperson, etc.)

Note: Last date coupons can be accepted for this year's summer job listings is 11,/22/82
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Published by Electronics Magazine...
Dooks of special interest to our readers
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Circvits for Electronics Engineers

Almost 350 diagrammed citcuits arranged by 51
of the most useful functions for designers. Taken
from the popular “Designer's Casebook” of Elec-
tronics, these circuits have been designed by en-
gineers for the achievement of specific engineer-
ing objectives. Pub. 1977, 396 pages, softcover.
Order No. R-711, $17.95.

Electronic Circuits Notebook

Contains 268 completely illustrated electronic cir-
cuits conveniently arranged by 39 vital functions,
including amplifiers, audio circuits, control circuits,
detectors, converters, display circuits, power
supplies and voltage reguiators, function
generators, memory circuits, microprocessors,
and many others, as published in Electronics
magazine 1977-1980. Companion volume to
Crrcuits for Electronics Engineers. Pub. 1981,
344 pages, softcover.

Order No. R-025, $17.95.

Design Techniques for Electronics Engineers
Expert guidance at every pointin the development
of an engineering project—making measure-
ments, interpreting data, making calculations,
choosing materials, controlling environment, lay-
ing out and purchasing components, and inter-
connecting them swiftly and accurately. Nearly
300 articles from Electronics™ "Engineer's
Notebook,"” with more than 500 diagrams and
tables. Pub. 1977, 370 pages, softcover.

Order No. R-726, $1795.

Microelectronics Interconnection

and Packaging

Articles from Electronics include sections on litho-
graphy and processing for integrated circuits,
thick- and thin-film hybrids, printed-eircuit-board
technology, automatic wiring technology, IC pack-
ages and connectors, environmental factors af-
fecting interconnections and packages,
computer-aided design, and automatic testing.
Pub. 1980, 321 pages, softcover.

Order No. R-927, $15.95.

Order today using this coupon!

ELECTROMNICS MAGAZINE BOOKS
1221 Ave. of the Americas

New York, N.Y. 10020

(Telephone 212/997-2996)

NOTE BOOK

Proven Desigis lor Sysiems &

Microprocessors and Microcomputers:
One-chip Controllers to High-end Systems
Practical orientation to all aspects of micro-
processors and microcomputers in 95 articles
from Electronics covering low-end microcon-
trollers, mid-range microprocessors, high-
performance 16-bit microprocessors, high-speed
bipolar processors, peripheral support chips,
signal processors, board-level microcomputers,
software and applications. Pub. 1980, 482 pages,
softcover.

Order No. R-011, $18.95.

Basics of Data Communications

This compilation of essential articles from Data
Communications magazine includes chapters on
terminals. acoustic couplers and modems, com-
munications processors, networking, channel per-
formance, data link controls, network diagnostics,
interfaces, and regulations and policy. Pub. 1976,
303 pages, softcover.

Order No. R-608, $15.95.

Practical Applications of

Data Communications

Selected articles from Data Communications
magazine cover architecture and protocols, data-
link performance, distributed data processing,
software, data security, testing and diagnostics,
communications processors, and digitized-voice
and data-plus-voice. Pub. 1980, 424 pages,
softcover.

Order No. R-005, $17.95.

Personal Computing: Hardware and
Software Basics

More than 50 articles from leading publications
provide information on personal computing hard-
ware. software, theory and applications. Pub.
1979, 266 pages, softcover.

Order No. R-903, $15.95.

Active Fllters

Covers the theory and practicalimplementation of
filter networks built with active elements. Includes
design tables and computer/calculator programs,
as published in Electronics. Pub. 1980, 133 pages,
softcover.

Order No. R-003, $11.95.
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Name

I McGraw-Hill Intl. Publications Co.

I European Circulation Center Tivte -

Maidenhead, Berks. SL6 2QL, UK

} (Tel. 10628 23431; Telex 848640) ) i ) i
Company

I Order # Qty Price

‘ A $ Street/PO address

‘ R- $ City/ State/ Zip (Outside USA: City/ postal code/ country)

I R- $ [ Payment enclosed (Payment must accompany orders

— under $25. USA residents add applicable local tax.)

I R- $ [*] 8ill my company {or attach company Purchase Order)

‘ - [ Bitme

L A — $ Ten-day money-back guarantee applies on all books
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WHICH TESTER DO THE TECHNOLOGY
LEADERS USE FOR THEIR HOTTEST

CHIPS?

in 1IC manufacturing — but
testers are difficult to com-
pare by specifications alone.
We could list system features
like 48 independent timing
phaseswith 1 nsedge accu-
racy, 174,000 test vectors
with no disk accesses or 5
microprocessors working in

parallel for ultra-high throughput — but with-
out reference to a specific applicationthese are

just numbers.

Selecting a tester has
become one of the most important decisions

Examples of Q2/62 applications

AMD 9085, 9517
DIGITAL CPU Sets
INTEL 8086, 8088
MOS TECHNOLOGY 65XX
MOTOROLA 6805
NATIONAL 8049
WEST. ELEC. BELLMAC-4*
ZILOG Z8000

What we can do in this small space is call
your attention to the record: The Q2/62 has

been evaluated and selected

by the biggest IC manufac-

turers for their hottest products.

Why? Because it tests
more parts,tomore stringent
specs, for less money than
any other system. Because it
is far and away the most reli-
able system on the market,

and because itis the only system with both the
economy for high-volume production and the

power for high-technology engineering.

MEGATEST'S

Q2/62

For informotion, pleose call the Megotest sales office neor you: Santa Clara {408) 988-1700; Colorade Springs {303) 488-3235; Austin (512) 346-7585;
Boston {617) 964-7850; London 44-1-272-7413; Tokyo 3-348-3981;

Circle 901_on reader service card

“Trademark of Western Electric Co.



NEED ANALOG CONTROL

with changing light intensity?

...USE CLAIREX
PHOTOCONDUCTORS

Photoconductors are resistors
whose resistance varies with
light intensity. Therefore, they
readily provide an analog control
for changes in light intensity.
Our customers are using them
as: sun trackers for solar panels
(even on space satellites), auto-
matic light dimmers, variable
brightness controls for television
sets and digital displays, as well as

for ON-OFF switching devices.

Photoconductors are often
used rather then phototransis-
tors because they lend them-
selves to simpler circuits and

they handle heavier currents.. . .

up to Y2 watt.

They are available:

e in a variety of sizes

¢ with spectral response in the
visible and near infrared

» in plastic, metal, or glass
packages
e with low or high resistance
Because optoelectronics is
our only business, you can
depend on Clairex to provide
the optimum solution to each
individual “light” problem. Call
(914) 664-6602 or write Clairex®
560 South Third Avenue,
Mount Vernon, NY 10550.

CLAIREX ELECTRONICS

A Division of Clairex Corporation

Circle 902 on reader service card






