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You can never get too much
attention.

At least that’s how Monolithic
Memories sees things.

So when you come to us for your
system components, you get much
more than parts. Youget a partnership.
Which includes all the service and
support you'll need throughout your
design process.

First, there’s our network of Field
Applications Engineers, 50 or so of the
most highly evolved minds in the field.

They’ll give you all the hands-on
help it takes to get the most out of
our circuits. Like applications support.
Design problem troubleshooting.
Even test program debugging.

Then there’s our Applications Hot-
line, staffed by engineers who really
know their way around our PAL,
PROM and advanced logic ICs, as
well as our new Logic Cell"Arrays
(LCA). If they can’t solve your design
problems, they’ll direct you to the
people who can.

You get more up-to-the-minute
support, too. From our updated
PALASM’ software. Our new LCA
XACT" software. Our on-going series
of PAL device seminars. And, most
importantly, our commitment to
maintain our record of hitting over
98% of promised first ship dates.

We give our distributors close
attention, too. Which means they can
do the same for you. Whether you
need prototypes, programming ser-
vices or inventory management.

So instead of getting ignored after
getting your components, talk to us.

Monolithic Memories, 2175 Mission
College Blvd., Santa Clara, CA 95054.
(800) 247-6527.

We'll give you all the support you
need. Without any monkey business.

Logic Cell and XACT are trademarks of Xilinx, Inc. PAL and PALASM are
registered trademarks of Monolithic Memories, Inc.
© 1987, Monolithic Memories, Inc.

Monolithic
Memories
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Then maybe you're

monkeying around with
the wrong suppliers.




- Areyou
getting less
attention
than you
tleserve?




Dales CE

Dale CRCW1206 1% and 5% chips offer
design flexibility for meeting precision and
general purpose requirements in surface
mount applications. CRCW1206 1% styles
provide a rating of 1/8 watt from 10 ohms to
1 megohm with a TC of =100 PPM/°C.

CRCW1206 5% styles provide 1/8 watt
from 10 ohms to 2.2 megohms with a TC of
+200 PPM/°C. The CRCW1206 style has
wraparound terminations and is compatible
with automatic placement equipment.

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

e 402-371-0080

CIRCLE NO 3

DalesHand W

A choice of two Dale chip-style therm-
istors makes it easier to integrate tem-
perature measurement and control into
hybrid and surface-mounted design.
Type “H’” has silver wraparound termina-

~ tions on each end. Type “W” has silver

terminations on top and bottom surfaces.
Both are available in 5% and +10%
tolerances with Rys values from 50 ohms
to 1 meg., depending on type and size.
For information and technical assistance,
contact: Dale Electronics, Inc.,

Western Thermistor Division,

P.O. Box 26728, El Paso, TX 79926.

poens Q155923253

CIRCLE NO 4




A

Standard PC Power
Transformers . . .
Your Way!

Believe it or not, at Prem we will work with
you to modify our standard components to
fit your application. And we will work with
you to schedule convenient partial deliveries,
if needed. As you probably already know,
not all our competitors will. And, we do
even more!

We design ’em . . .
and build ’em for you

How can we keep flexibility with our low
prices? It’s simple. We design and efficient-
ly manufacture our own transformers. We do
not need to import them from some faraway
off-shore source to keep our prices low.

If one of our standard components isn’t the
ideal transformer for your circuit, our
engineering staff will design a custom com-
ponent that is just right.

Delivery when you want it

At Prem, we have old-fashioned ideas about
SEIVICE .: « o

Small orders are shipped immediately from
stock. We also know that you need the price
break of a larger quantity, but sometimes you
may not want all your parts delivered im-
mediately. We’ll work with you to schedule
convenient deliveries . . . as far as 12 months
into the future.

No extra charge for UL Recogni-
tion and CSA Certification

At Prem, we want to make it easy for you.
Our entire line of PC power transformers is

already both CSA Certified and UL
Recognized at no extra charge to you.

Technical assistance .
us

. . just ask

If you have questions about a transformer to
meet your application, you can confer with
our technical services specialists or you can
speak directly with one of our five design
engineers . . . always available to assist you.

The
Price
Fighter

rLEAUBIUNNT

§ Quality really counts

If you’re tired of the costs and hassles
resulting from low standards, you’ll ap-
preciate Prem’s total dedication to quality.
We would welcome an opportunity to have
you conduct a quality survey of our facility.

Don’t wait!

You could be reducing your costs and in-
creasing your profits right away. Send for our
catalog. Or, for faster action, call or write
with your current part number. We will re-
spond quickly with a quote.

PRIM

MAGNETICS,
INCORPORATED

3521 North Chapel Hill Road
McHenry, Illinois 60050

Tel. 815-385-2700

TWX 910-642-3763

FAX (815) 385-8578
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Where quality really counts!




biny SPDT switich

dc to 4.6GHz... $32%

4

Tough enough to pass stringent MIL-STD-202
tests, useable from dc to 6GHz operation, and smaller than
most RF switches, Mini-Circuits’ hermetically-sealed
KSW-2-46 offers a new, unexplored horizon of applications.
Unlike pin diode switches that become ineffective below
1MHz, this GaAs switch can operate down to dc with control
voltage as low as -5V, at a blinding 2ns switching speed.

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in.,

the KSW-2-46 provides 50dB isolation (considerably higher

than many larger units) and insertion loss of only 1dB. The
surface-mount unit can be soldered to pc boards using conventional
assembly techniques. The KSW-2-46, priced at only $32.95,

is yet another example of components from Mini-Circuits

with unbeatable price/performance.
Switch fast...to Mini-Circuits’ KSW-2-46

SPECIFICATIONS

FREQ. RANGE dc-46 GHz
INSERT. LOSS (db) typ max
dc-200MHz 09 1.1
200-1000MHz 1.0 13
1-4.6GHz 13 17
ISOLATION (dB) typ min
dc-200MHz 60 50
200-1000MHz 45 40
1-4.6GHz 30 23
VSWR (typ) 1.31
T SW. SPEED (nsec)
{ rise or fall time 2(typ)
- MAX RF INPUT (dBm)
up to 500MHz 7
finding new ways ... above 500MHz +27
setting higher standards CONTROL VOLT. -8V on, OV off

OPER/STOR TEMP. -50 00°C
[ Mini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C 117 REV.A
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Amplifier Arsenal

50KHz—2000MHz, Low Noise 100mW output Gain Controlled om $69.95

Our ZFL-2000 miniature wideband amplifier hit a bulls-eye
when we introduced it last year. Now we've added more
models to offer you a competitive edge in the continuing
battle for systems improvement.

The ZFL-2000, flat from 10 to 2000MHz, delivers +17dBm
output and is priced at only $219.

Need more output? Our ZFL-1000H, flat from 10 to
1000MHz, delivers +20dBm output.

Is low noise a critical factor: Our ZFL-500LN and 1000LN
boast a 2.9dB NF.

Variable gain important? Our ZFL-1000G, flat from 10 to
1000MHz, delivers +3dBm output with 30dB gain control while
maintaining constant input/output impedance.

Searching for a high-quality, low-cost amplifier? Our
ZFL-500 flat from 50KHz to 500MHz, delivers +10dBm output
for the unbelievable low price of only $69.95. Need to go
higher in frequency? Consider the ZFL-750, from 0.2 to
750MHz, for only $74.95. Or the $79.95 ZFL-1000, spanning
0.1 to 1000 MHz.

One week delivery...one year guarantee.

SPECIFICATIONS

MODEL FREQUENCY GAIN,dB MAX.POWER NF PRICE $
MHz OUTPUT

(min.) dBm(typ) dB(typ) Ea Qty.
ZFL-500 0.05-500 20 +9 53 6995 1-24
ZFL-500LN 0.1-500 24 +5 29 7995 1-24
ZFL-750 0.2-750 18 +9 6.0 7495 1-24
ZFL-1000 0.1-1000 17 +9 6.0 7995 1-24
ZFL-1000G* 10-1000 i +3 12.0 199.00 1-9
ZFL-1000H 10-1000 28 +20 50 219.00 1-9
ZFL-1000LN 0.1-1000 20 +3 29 89.95 1-24
ZFL-2000 10-2000 20 +H17** 7.0 219.00 1-9

* 30dB gain control **+15dBm below 1000MHz

ninding new

mMml Circuits

A Division of Scigntific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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On the cover: When the Integrated Ser-
vices Dyyital Network becomes a veality, the
world telephone network will be exclusively
dygital. This transformation will create a
whirlvind of business for suppliers of
telecomm equipment. See py 118. (Photo
courtesy Intel Corp)

VBPA ABP

DESIGN FEATURES

Special Report: Integrated Services Digital Network 118
The Integrated Services Digital Network
(ISDN) stands poised to transform the world’s

K telecomm network into an all-digital system.

KEEPING AMERICA —Steven H lzibson, Regzbnal Editor
COMPETITIVE

Wescon/87 139

Wescon’s professional program will provide you with practical
technical information you can use immediately.—Dan Strassbery,
Associate Editor

Wescon/87 Products 151
Designer’s Guide to 193

Switching Power Supplies—Part 1

In part 1 of this 2-part series, you’ll learn about simple switching
regulators and a technique for stabilizing switching-supply feedback
loops.—Jim Williams, Linear ‘Technology Corp

Interface a real-time clock chip 209
to the IBM PC or Apple 11

Modern real-time clock (RTC) chips are sophisticated, highly stable
devices that require very few external components. RTC chips are easy
to use, but to obtain their highest accuracy you must take care both in
board layout and in your choice of a timebase crystal. —Adnan Khan,
GE Solid State and Mark Alexander, GE/Intersil

CD-player design requires 225
an accurate 16-bit D/A converter

You can greatly simplify the design of a compact-disk player by using
a high-speed, serial input DAC that has low noise and low harmonic
distortion. The high-speed feature permits you to use oversampling
techniques in your system; the serial-input capability improves the CD
player’s reliability.—Frederick ] Highton, Burr-Brown Corp

Digital signal-synthesis tools 239
model real-world environments

High-speed digital signal synthesizers can generate test signals that
exhibit varying degrees of distortion and noise. The flexibility and
repeatability that the digital tools offer can help you test electronic
systems ranging from magnetic disk drives to television receivers.

—Karen Kafadar, Hewlett-Packard Co Continued on page 7
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The first hermetic optocouplers

certified to MIL-STD-1772

are from HP

When you™
need hermetic optocouplers,
consider HP your primary source.
We are the first company to get U.S.
Government approval for our hybrid
optocoupler manufacturing line. Our
entire family of 8- and 16-pin hermetic
optocouplers has been line certified
to meet the new tough DESC require-
ments (MIL-STD-1772) for hybrid
devices.

But that’s only half of it.
We deliver high reliability perfor-
mance with carefully engineered fea-
tures that make your products stand
out from the competition: high speed
logic gates with data rates up to 13
MBd; Darlington amplifier detector
circuits with a current transfer ratio of
up to 1,500%; a unique logic interface
with either AC or DC input for voltage
or current sensing.

If you would like to know more
about how to get HP hermetic opto-
couplers, date-coded to reflect their
line certification, just circle the reader
service number on the reply card in
this magazine.

To order, contact your nearest HP distributor. In the U.S.: Almac Electronics, Hall-Mark, Hamilton/

Avnet, or Schweber. In Canada: Hamilton/Avnet or Zentronics Ltd.

CGO8710

K2 packars

6
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DESIGN FEATURES (Continued)

Switcher power densities 257
change ﬁFter—capacitor needs

The drive for high power densities in switch-mode power supplies is
dramatically increasing the switching frequency in the units. This fre-
quency increase now puts severe limitations on the output filter
capacitor’s electrical parameters and how it is physically mounted in
the circuit.—John Maxwell, AVX Corp

Continued from page 5 November 12, 1987

TR U oy il e Hhones o Alternative computer architectures 271
$S Limes 0,

minicartridge tape drives continue to in- reduce bottlenecks

crease, but the peripherals’ drive inter- The Von Neumann architecture is no longer the architectural

faces and data formats are still incom- mainstay of the computer world. Although pipelining techniques im-

P”Z[:IZ ””déz” market remains highly — prove upon a Von Neumann machine’s performance, combining
s A pipelining with one of the newer architectures or topologies will prove
to be far more effective.—James W Hess, Ohmeda

TECHNOLOGY UPDATE

Interface and data format dictate 63
your choice of a minicartridge tape drive

Most tape-drive manufacturers and their customers agree for now on
the appropriate medium and capacity for low-end secondary-storage
applications, but they have yet to agree on a standard drive interface or
data format.—Maury Wright, Regional Editor

Chip sets for PC/AT compatibles 79
support faster uPs and shrink board size

v‘
KEEPING AMERICA
COMPETITIVE

PRODUCT UPDATE

Using a chip set that provides the basic
nonmemory functions of an IBM PC/AT
mother board, you can build a board for your
system that is less than half the size of IBM’s
version.—Margery S Conner, Regional Editor

Conductive-rubber keyboards 95
High-speed CMOS 8-bit xC 98
DESIGN IDEAS

Transmission gate improves clock driver 287
Op-amp current mirror drives load current 289
Phase shifter uses digital techniques 289
Current-to-frequency converter spans 140 dB 292
Step-up converter produces 5V from 1.5V 294

Continued on page 9
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AUTOMATIC SCHEMATIC.

FUTUREDESIGNER: DRAW LESS. DESIGN ADVANCED DESIGN VERIFICATION

MORE. Introducing FutureDesigner™ —
the only advanced design entry work-
station that lets you describe your cir-
cuit in compact, high-level terms and
create more complex designs faster.
FutureDesigner’s flexible, new tech-
niques encourage creativity and
experimentation, helping you pro-
duce innovative products quickly and
more accurately.

MULTIPLE DESIGN ENTRY MODES FOR
SPEED AND FLEXIBILITY. Describe
your circuit with any combination of
structural and behavioral representa-
tions. Use schematics to enter the
structural portions of the design, such
as data paths in a memory array. For
portions easier to describe behaviorally,
like sequencers or decoders, simply
enter equations, truth tables or state
diagrams using on-screen input forms.

Data 1/0 Corporation
FutureNet 9310 Topa
Data I/0 Canada
Data 1/0 Europe
Data 1/0 Japa

©1987 Data 1/0 Corporation

HELPS YOU GET IT RIGHT THE FIRST
TIME. For the behavioral portions of
your design, use FutureDesigner as a
“what if” tool to try different design
approaches. Immediately verify that
your circuit works as you intended. For
the structural portions, design check
tools detect and help you correct con-
nectivity and other common design
errors. Together these features signifi-
cantly shorten the design iteration cycle.

LOGIC SYNTHESIS CONVERTS YOUR
EQUATIONS INTO SCHEMATICS. Once
you've entered equations, state dia-
grams or truth tables, FutureDesigner’s
logic synthesizer eliminates redundant
circuitry and optimizes your design for
size/speed trade-offs. FutureDesigner
is the only design entry workstation that
will then automatically produce the
correct schematics and integrate them
with the total structural design.

ku, Tokyc

CIRCLE NO 229

MORE CHOICES IN TECHNOLOGIES,
VENDORS AND SYSTEMS. Future-
Designer is technology independent.
Choose the most convenient mix of
TTL, PLDs, gate arrays or other
ASICs from a wide range of semi-
conductor manufacturers. You can
easily migrate from one technology
to another without redesign.

FutureDesigner output is an
industry standard, widely accepted
by engineering service bureaus and
semiconductor vendors. You'll also
have access to both FutureNet® and
other CAD systems for simulation
and PCB layout.

Call us today and learn how a
FutureDesigner workstation gives
you the flexibility and accuracy to
design innovative products faster.

1-800-247-5700
Dept. 706

FutureNet

A Data I/0O Company
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TIRED
OF THE
SAME OLD
CHIP?

It's the same old story. Static RAM suppliers come out with new claims based on, what else, speed. But, with
everybody touting speed, they all start looking alike. Until you look at reliability.

That's where INMOS breaks the mold.

At INMOS we understand how important speed is, but we also know it won't do you any good unless it's
in a static RAM that will last. That's why INMOS has developed SRAMs that give you unmatched reliability
without compromising performance.

WEe've achieved that reliability with innovations like the use of layered aluminum and refractory metals to
reduce the effects of electromigration and eliminate stress voiding. A technology that literally keeps devices from
wearing out. It also acts as a barrier fo hillocks and inhibits silicon precipitates, virtually eliminating contaminates
and interlevel shorts.

At the transistor level, we use lightly doped drains to inhibit hot electron effects, yielding transistors that will
last over a century.

And our manufacturing flow is managed by one of the most stringent Statistical Process Control systems
in the industry. So you're assured of getting products that are consistent and reliability that is second-to-none.

Our 25ns, 64K static RAMs have set the standards for both speed and reliability. And these standards will
be extended even further with our family of 256K static RAMs.

So if you're tired of the same old line about the same old stuff, call INMOS.

RELIABLE 64K CMOS SRAMs
5 (NMOS

INMOS, Colorado Springs, Colorado, Tel. (303) 630-4000;
Bristol, England, Tel. (0454) 616616;
Patis, France, Tel. (1) 46.87.22.01;
Munich, Germany, Tel. (089) 319 10 28;
Tokyo, Japan, Tel. 03-505-2840

s

nd IMS are trademarks of the INMOS Group of Companies
CIRCLE NO 228 12







PAL devices:
We didn't wait for the future.

There’s no doubt that we're fast. But speed
isn't all that makes us the logical choice in
programmable logic.

AMD PAL* devices give you more
because they have more functions per chip.
With unique features like input/output logic
macrocells, buried registers and variable
product term distribution, you can design
with more efficiency And gf,eedom.

PAL devices you can count on.

Speed and functionality dont mean
much if you can't count on your PAL
devices. We can deliver better than 98%
programming yield. And we added extra
circuitry for functional and AC testing. That
means we can test parts prior to program-
ming. Then after you've programmed all
the parts, you'll be pleasantly surprised to
discover our Post-Programming Functional
Yield is an incredible 99.9%.

Our products range from industry
standard 20- and 24-pin PAL devices to the
innovative 22V10 and the 2358. We've got
the kinds of technologies and features you
need in packages and temperature ranges
to fit your design. We've even got high-
complexity E2CMOS products and ECL on
the way.

And it’s easy to use our PAL devices
because we provide a broad selection of
high level software that lets you get from
system requirements to programmed pro-
duct easily. Need more information? Just
ask and well send you the AMD Program-

Performance Speed-Up mable Logic
20-Pin PAL Devices Handbook.
Propagation Now you

Delay  Speed Level Date | don't have to
25.0ns ASpeed (Q4,1981 | wait for the

150ns  BSpeed 03,1986 :
00ne DSmeed 03, 1087 | future either
7.5ns E Speed ()4, 1987

*PAL is a registered trademark of, and is used under license from, Monolithic Memories Inc.
Call toll-free (800) 538-8450 ext. 5000; inside California call (408) 749-5000.

Advanced
Micro Devices ¢

901 Thompson Place, P.O. Box 3453
Sunnyvale, CA 94088

CIRCLE NO 227
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“ASICs CREATE A
SET OF TEST PROBLEMS.
WE NEED A WHOLE NEW




WHOLE NEW
DOESN’T THAT MEAN
TEST STRATEGY?”

IT SURE DOES.

It's easy to see that the tremendous potential of ASICs has
only just begun to be tapped. What’s not so evident is the fact that
developing these unique ASIC devices carries with it some unprec-
edented test problems. Problems that traditional test approaches
and traditional ATE simply are not equipped to handle.

At ASIX Systems our focus has always been exclusively on
ASICs. From the start we recognized the unique ASIC test problems.
That’s why we took an entirely different approach to solving
these problems. For instance, we saw that adapting existing ATE
to fit the needs of ASICs didn’t make sense. Designing a totally
new, focused ASIC test system did. Test programs needed to be
automated, developed from the design data base, and simple to
change. The test system itself needed to be easy to use, designed
forits particular environment, and a cost-effective alternative to
the huge, expensive, complicated ATE.

TEST SOLUTIONS FOR THE WHOLE ASIC COMMUNITY.

Our unique perspective allowed us to understand that the
ASIC world is not Design Engineers, Test Engineers and Quality
Engineers performing separate functions. It's actually a
“community” of specialists whose tasks are intrinsically linked.
So we made sure that we could provide another crucial element.
Communication. In order to capture the vital time-to-market edge,
what ASIC designers and vendors really need is the opportunity
to use the same test programs and the same tester. Because when
both environments are working from a common frame of reference
there can be some real communication about test results. That's
awhole new way of looking at ASIC testing. That’s the ASIX-1
family of test systems.

ASIX-1: ASIC TEST SYSTEMS THAT MAKE SENSE.

This isn't the place to tell you everything the ASIX-1 family
has to offer. But here are a few things to think about: automatic,
menu-guided programming; data base management; ATE archi-
tecture and flexibility at an affordable cost; 256 true I/0 pins;
“zero footprint”; fully integrated PMU; automatic
calibration; simple fixturing; no cabling;
high MTBF. Enough. You get the point.
You really ought to see the ASIX-1 for
yourself. And the sooner the better.
ASIX Systems Corporation - 47338 4
Fremont Blvd - Fremont, CA 94538.

CALL: 1-800-FOR-ASIX

A3 X
-
SYSTEMS.
REAL ASIC TEST SOLUTIONS.
FROM THE REAL ASIC TEST COMPANY.
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For the best GaAs

testdrive alord.

At Ford, we know the true test of a product
—performance and availability. Test us. Test drive
our E/D Foundry.

Our E/D self-aligned gate process will put you
on the fast track with the highest performance
in the industry. And it's run in one of the largest
production GaAs fabs in the world today.

Our E/D Foundry Service Center provides full
support—from concept to finished product. Test
our design consultation services. Use our com-
plete foundry design tool kit, featuring GASSIM™
our proprietary circuit simulator. Finish your pro-
duct with our packaging and test. We'll meet all
your special requirements.

If you need a test vehicle for your GaAs
designs, try our E/D gatearray. It's over 1100 gates
of fast track performance.

Test our custom and semi-custom foundry
services. Test our gate array.

Test Ford just once. Call 1-800-824-0812, and
we'll show you how driving new technology will
put you in the winner’s circle with your next

product.
Ford Microelectronics, Inc.

10340 State Highway 83 North - Colorado Springs, CO 80908
CIRCLE NO 224
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GET US INVOILVED
EARLY ENOUGH

ANDYOU’LL

GET MORE
THAN YOU
BARGAINED

Call us anytime and you’re in
line for hundreds of immediate
“off-the-shelf” answers to
specific interconnect
requirements.

That’s what you expect
from us. After all, we do have
one of the most extensive OEM
connector lines in the
business.

But give us an “early”
call —while you’re still
designing your product—

and see what happens. You get more than you

bargained for.

First of all, you get the combined talents of a
team of experts made up of specialists in connector
technology, quality control, assembly techniques and
delivery operations. When they attack an intercon-
nect requirement, they mean business. They look
at the total picture. Product design. Assembly

S BURNDY

Oftices in principal cities throughout the United States

VALUE BY DESIGN

EDN November 12, 1987

operations. Inventory
requirements. The bottom line.
Everything!

Result? You get a total
interconnect solution instead of
just a connector. And whether
it’s an “off-the-shelf”” connector
or a totally new design, it
- almost always means lower
installed costs. Improved
product quality. Reduced
inventory requirements and
fewer inspection requirements.
Little things like that can have a big influence on
your bottom line.

So let’s get involved. Early. Make us a part of
your design team —and you’ll get more than you
bargained for. The nice thing about it is that it may
actually cost you less in the final analysis. Just call:
1-800-633-0034 (Ext. 25), in Rhode Island:
401-751-7450. See how fast we respond.
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If your present connector
up to powerful VLSI chips

What you see here are three hi-tech inter-
connect solutions designed to the high I/0
demands of VLSI technology. There’s a lot
more where they came from. Solving high-
density problems is our business.

In fact, we've been on the leading edge of

that business—with such state of the art
products as DIN Eurocard connectors, the

-

..,
0"

PPt e i

IN EUROPE: Burndy SA, POB 6

hene-

new SURFMATE™ .025"” Super Hi-Density
Edge Card connectors, and ZIFLEX™ .050"”
ZIF connectors! And to anticipate your needs
our engineers are constantly researching new
approaches to hi-tech packaging problems—
all aimed at helping you simplify design. Save
real estate. Improve performance. And cut
costs from design stage to final assembly.

-

-

.050" Hi-Density ZIF
Surface-mount separable

Edge Card Connector
® 300 contact osmon ~

WA A A T

Bourgeries CH-129408 nd. Tel. (41) 22-49 48 48
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pin-out can't measure
—here are 3 that will!

So when it comes to high density inter- call or write: Burndy Corporation,
connects—come to Burndy first. In the early Hi-Density Product Manager,
stages of your design! Chances are we have an Norwalk, CT 06856
“off the shelf” solution that can save you (203) 852-8425.

valuable design time and eliminate a lot of
the needless production headaches. For

complete details or technical assistance B U R N DY

regarding specific interconnect problems— Ol W oLl it incoughout e Ui Hiates

.100” Expanded
: DIN 41612,
Style “R” 2-Piece Pin

FAIATIAd 29I 49A 4444344344440 04

GRTEiiiiiiiiidnitd

4‘[11

BuRMDY 8 RPI210U30

. s
IN THE FAR EAST: Burndy Japan Ltd., Shuwa Shinagawa Bldg., 26-33, 3-chome, Takanaw , Tokyo, Japan 813-443-7211
CIRCLE NO 225 :
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ACASE of Superior Performance

Break through the 640KB Barrier on the PC

ay “‘goodbye” to the memory limitations of your Or write to us at 2141 Landings Dr., Mountain View,
PC. Our new Vanguard Stellar CAE Design CA 94043.
System just broke the 640KB memory barrier And let us show you how to make a Superman of
and makes full use of up to 16 megabytes of your system.
extended memory under DOS— 30 times more mem-
ory for electronic design applications. Workstation
performance on a PC—Now! Just another example CASE
of the CASE Technology edge. TECHNOLOGY
So phone CASE TECHNOLOGY at 415-962-1440 AE Solutions Planned Right from the Start

for more information. For a Free Calendar Poster of this photograph, call 415-962-1440
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NEWS BREAKS

EDITED BY JOANNE CLAY
8-BIT ADC AND 12-BIT DAC OFFER FAST CONVERSION SPEEDS

The TKAD20C from Tektronix Inc (Beaverton, OR, (503) 627-2515) combines an 8-bit
ADC with a track-and-hold circuit, allowing you to sample a 125-MHz waveform at 250M
samples/sec with 7-bit accuracy, including the effects of harmonic distortion, noise,
and aperture jitter. Its 500 input impedance and 3-pF input capacitance allow the
device to follow high-speed signals. The digital outputs are available as 8 bits at 50 MHz
or 16 bits at 125 MHz. The device comes in an 84-pin ceramic package and costs $750
(100). The TKDAROH, also from Tektronix, is a 12-bit DAC with a settling time under 30
nsec. This device features complementary voltage and current outputs for applications
requiring negative as well as positive signal values. You can also use the TKDAR0OH as a
multiplying DAC for signals as high as 10 MHz. $500 (100).—Doug Conner

CMOS MICROPROGRAMMABLE ;P OPERATES ON 145 mW

Although the CMOS SN74ACT29116 from Texas Instruments (Dallas, TX, (800)
232-3200) has the same pinout and functions as AMD’s 29116 microprogrammable uP,
the TI device operates at a 100-nsec cycle time with a mere 145 mW instead of the 2.8W
consumed by the bipolar 29116. In addition, the processor features a 30-uW standby
mode. If you need a little more speed, consider using the -1 version, which features an
85-nsec cycle time. The SN74ACTR9116 and SN74ACT29116-1 cost $50.40 and $62.50,
respectively.—Steven H Leibson

FAST, HIGH-CAPACITY HARD-DISK DRIVE INCLUDES ESDI OR SCSI

Miniscribe (Longmont, CO, (303) 651-6000) has jumped into the high-performance,
hard-disk-drive market with its 9000 Series 5%-in. drives. The first two products in
the series, the ESDI versions of the 9230 and the 9380, store 203M bytes and 338M
bytes, respectively; the corresponding SCSI versions store 207M and 347M bytes. Both
drives feature a 16-msec average access time and a 30,000-hour MTBF rating. The
clamshell casting common to all drives in the series makes robotic assembly easier.
The 9230 and 9380 cost $1400 and $1900 (1000), respectively.—Steven H Leibson

ELECTRONIC TIMER LETS YOU PRESET INTERVAL FOR SOFTWARE USE

To prohibit unauthorized use of your software program, yet allow potential
customers to try or lease the program, consider using the DS1207 Electronic TimeKey
from Dallas Semiconductor (Dallas, TX, (214) 450-0400). The TimeKey contains a self-
erasing memory that you can set to expire from one day to two years after the end
user first accesses data from its memory. A microchip in the TimeKey contains critical
data that’s necessary to run your disk-based application program. The TimeKey plugs
into the DS1255 KeyRing, which, in turn, plugs into the parallel port of the customer’s
IBM PC or compatible computer; it doesn’t interfere with normal printer operation.
The TimeKey costs $10 (100).—J D Mosley

SINGLE-CHIP GRAPHICS CONTROLLER EMULATES EGA

The GC201 multimode graphics controller from G-2 Inc (Milpitas, CA, (408)
943-0224) incorporates most of the circuitry required to implement a graphics sub-
system that emulates IBM’s Enhanced Graphics Adapter (EGA) for the PC, as well as
IBM’s Color Graphics Adapter (CGA) and Monochrome Display Adapter (MDA), and Her-
cules Computer Technology’s Monochrome Graphics Card. To create a complete EGA
subsystem with the chip, you need only add video RAM, a BIOS EPROM, and a
741,8244. The IC costs $31 (10,000). The company offers a $149 evaluation kit con-
sisting of an EGA card (for the IBM PC) that has a GC201 on board.—Steven H Leibson

EDN November 12, 1987 21



NEWS BREAKS

PC-BASED AUTOROUTER EMPLOYS THREE ROUTING ALGORITHMS

Pathfinder, an IBM PC-based pc-board design system from Bishop Graphics (Westlake
Village, CA, (818) 991-2600), features an autorouter that uses the same three routing
algorithms used in high-end autorouters. The algorithms—probe, exhaustive search,
and rip up and reroute—are user-selectable. In addition, the autorouter offers true
first-time (or nonchamfered) 45° routing. To use the autorouter, you need the com-
pany’s proprietary, 68000-based coprocessor board. You can route boards of as many
as 16 layers on a 25- or 12-mil grid, so you can squeeze as many as three 6%-mil traces
between DIP leads. The Pathfinder software sells for $1995; the standard autorouter
software, with a 1M-byte, 8-MHz coprocessor board, costs $2995. The XL autorouter
version, which has seven times the speed of the standard autorouter, is based on a 4M-
byte, 5-MHz coprocessor board; it costs $5995.—Margery S Conner

SPEEDY, 5%-IN. WORM DRIVE STORES 654M BYTES

Featuring a 75-msec average access time and a 1.5-msec track-to-track seek time, the
5Y4-in., full-height Laserdrive 510 WORM (write-once, read-many) optical disk drive
from Laser Magnetic Storage (LMS, Colorado Springs, CO, (303) 593-7900) can place
327M bytes on one side of its ANSI-compatible cartridge. Thus, the $95, dual-sided
cartridge stores 654M bytes. The drive, which costs $2880, sustains a transfer rate of
600k bytes/sec over its SCSI interface, and it can support a 1.5M-byte/sec burst rate
from its 64k-byte buffer. LMS selected sampled-servo WORM recording for the drive;
the company claims this approach allowed it to integrate the drive’s electronics with
the optics more easily, to relax design specifications for some components, and to
create a self-calibrating design.—Steven H Leibson

LOW-POWER TRACK/HOLD AMPLIFIER OFFERS 1-;SEC ACQUISITION

Requiring half the power that other 12-bit track-and-hold amplifiers need, the
CS3112 from Crystal Semiconductor (Austin, TX, (512) 445-722R%) dissipates a max-
imum of 200 mW. Using a RAM-based calibration scheme that automatically limits all
internal dynamic and dc errors to less than 700 uV, the CS3112 maintains 12-bit ac-
curacy throughout its operating life. Its on-chip hold capacitors confine droop to 0.001
uVusec. The device limits aperture jitter to 100 psec. Prices start at $8.90 (100); sample
quantities are currently available from stock.—dJ D Mosley

CUSTOM-POWER-SUPPLY VENDOR UNVEILS FOUR STANDARD MODELS

After years of designing and supplying custom power supplies, the Components
Group of Zenith Electronics Corp (Glenview, IL, (312) 391-8700) has jumped into the
standard-power-supply market with four switch-mode offerings. The ZSP-40, -250,
-300, and -400 supply 40, 250, 300, and 400W, respectively, and cost $45, $340,
$355, and $405, respectively. The three larger power supplies feature onboard filtering
designed to meet VDE 0871/Class B requirements and FCC Part J EMI requirements,
and the ZSP-40 meets Class A specifications. They also feature four isolated outputs
with magnetic-amplifier regulation on the three auxiliary outputs. You can adjust the
primary output on the larger supplies from 4.5 to 5.5V; two of the auxiliary out-
puts supply 10 to 15.5V, and the fourth output furnishes 4.75 to 5.25V. The ZSP-40
has three fixed supply voltages of 5V and *+12V. All supplies satisfy UL/CSA/IEC 380
and VDE 0806 safety requirements.—Steven H Leibson

22 EDN November 12, 1987



Speed Reading.

A big book, packed full of record breaking, highest performance,
lowest power parts.

Required reading for designers who are building faster systems
that run cooler, and use less power.
Read all about:

CMOS high speed SRAM. From our 7ns 1K to our family

(.
DA ]%. O S of 25ns 64K SRAMs, with 30 + parts in
K

between.
Oq,

CMOS high speed PROM. Reprogram-
mable, if you wish. In a family with
speeds as fast as 25ns and in sizes to 128K.

CMOS high speed PLD. Including the fast-
est, coolest CMOS 22V10 with 25ns quarter

power performance, and optional repro-
grammable versions.

- CMOS high speed Logic. Highlighted by our
30ns 16-bit slice, and our 35MHz FIFO family in
cool, cool CMOS.

f  And read about: Our expanding military product

~line. Our QuickPro™ for easy programming and
diagnostics using any PC-compatible. Our newest

products. And our applications notes.

~ 624 pages of parts and ideas you can use to design
faster, cooler systems.

Yours fast, for a toll-free phone call.

1-800-952-6300, ask for Dept. C48

1-800-423-4440 (In CA), ask for Dept.C48

(32) 2-672-2220 (In Europe). (416) 475-3922 (In Canada).

—————

e _

—____—_ O LR ;é
= e

)

= CYPRESS
== F SEMICONDUCTCR

Cypress Semiconductor 3901 North First Street, San Jose, CA 95134. Phone (408) 943-2666. Telex
821032 CYPRESS SNJ UD, TWX 910-997-0753. QuickPro is a trademark of Cypress Semiconductor.
©1987 Cypress Semiconductor.
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NEWS BREAKS: INTERNATIONAL

CHIP SET CARRIES ISDN ON EXISTING SUBSCRIBER LINES

By using adaptive-filter DSP techniques to perform echo cancellation at each end of a
telephone line, the PCB2390 chip set from Philips’s Elcoma Div (Eindhoven, The
Netherlands, TLX 51573; Signetics Corp, Sunnyvale, CA, (408) 991-4571) allows existing
2-wire subscriber wiring to carry ISDN (Integrated Services Digital Network) informa-
tion over distances as great as 8 km.

The chip set allows for full-duplex transmission of two 64k-bps B channels of encod-
ed voice or data and a 16k-bps D channel of signaling and low-speed data. It complies
fully with the West German PTT’s Uk specification for the CCITT U interface. In
addition to its U interface, the chip set has an industry-standard IOM (ISDN-oriented
modular) interface to connect it to circuits that implement other CCITT interface
points. The 2-chip CMOS implementation of the PCBR390 currently costs around $80,
but its price is expected to fall to $50 by the end of 1988. A single-chip version is
under development.—Peter Harold

PLASTIC CONSTRUCTION PROVIDES LOW-COST PGA PACKAGES

Manufactured from pc-board laminates with conventional pc-board technology,
plastic pin-grid array packages from Tectonic Products Ltd (Wokingham, UK, TLX
847569) provide a low-cost alternative to ceramic types. The 100-pin package currently
costs around £8, but its price is expected to fall to around £2.5 (10,000) within two
years. By employing multilayer interconnect patterns and buried vias, the company
has already prototyped packages with as many as 300 pins.

In addition to providing a standard range of packages that are plug-compatible with
ceramic PGAs, the company can also provide custom versions. For example, you can
order a PGA with pins mounted underneath the semiconductor die; this arrangement
allows you to use the entire undersurface of the package for the device’s pinout. You
can also order a package that incorporates heat sinks.—Peter Harold

32-BIT PERSONAL COMPUTER RUNS JAPANESE 0S/2, MS-DOS 3.1

The 80386-based PC-98XL2 personal computer recently introduced by NEC is the
first to run the Japanese-language version of Microsoft’s OS/2 operating system. The
computer also runs MS-DOS version 3.1, and it’s compatible with the company’s
PC-9800 Series. The system has 1.5M bytes of user memory, and it offers a 5.25k-byte
dual-port graphics RAM; a 40M-byte, 5%-in. hard-disk drive; and two 1M-byte, 5%-in.
floppy-disk drives. It sells for ¥988,000 or $6914.—Joanne Clay

OPTICAL TRANSMISSION MODULE OPERATES AT 2G BPS

Hitachi has introduced an optical transmission module that operates at 2G bps. The
module incorporates a semiconductor laser and has a gallium-arsenide (GaAs) drive
circuit. Samples of two versions are currently available. One model uses a Fabry-Perot-
type laser to transmit over a distance as great as 30 km; it costs $4414. The other uses
a distributed-feedback laser, which allows it to send information over more than 40
km; it sells for $8483.—Joanne Clay
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Lie down!

They’ll do anything except
roll over and play dead.

Any size, shape, type switch you want.
Miniature, subminiature or sub-subminiature.
Choice of terminal types: QC, solder,
screw, even “dogleg.” Anything from
basic button to lever actuator, plus many
special actuator forms. If you need it,
we have it, or can make it.

Just call and we’ll jump.

e b , X3
CHERRY ELECTRICAL PRODUCTS

3600 Sunset Avenue, Waukegan, IL 60087 « TEL: (312) 360-3500 * FAX: (312) 360-3566
Switches + Automotive Devices « Electronic Components - Displays « Printed Circuit Boards - ICs « Keyboards

ACTUAL SIZE

See us at WESCON/San Francisco, November 17-19, 1987 CHERRY BOOTH #517
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power splitters
combiners

the world's largest selection
2KHz to 4.2GHz 1on $995

With over 150 models, from 2-way to 48-way, 07 90° and 180° a variety of pin and connector pack-
ages, 50 and 75 ohm, covering 2KHz to 4200MHz, Mini-Circuits offers the world’s largest selection of
off-the-shelf power splitter/combiners. So why compromise your systems design when you can
select the power splitter/combiner that closely matches your specific package and frequency band
requirements at lowest cost and with immediate delivery.

And we will handle your
“‘special” needs, such as
wider bandwidth, higher
Isolation, intermixed
connectors, etc. courteously
with rapid turnaround time.

finding new ways
setting higher standards

e - - -
A Division of Scientific Components Corporation

P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500
Domestic and International Telexes: 6852844 or 620156

Of course, all units come with
our one-year guarantee.

CIRCLE NO 220

For detailed specs and performance
data, refer to the MicroWaves Product
Directory, Gold Book, or EEM. Or
contact us for our free 64-page

RF /IF Signal Processing Guide.
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ere best-sellers begin.

With one of the largest standard cell and gate array libraries,
and a first-time success rate of virtually 100%, GE Solid State
has all the tools you need to design leading-edge products.

Our library of hundreds of verified cells and
functionsis one of the broadest in the industry.

We have cells with effective gate length as
small as Loy (9u coming soon). And double-level
metal for higher-density chips that handle higher
clock speeds.

You can choose from a wide range of Super-
cells, including core micros, RAMs, analog func-
tions and bit-slice processors. Right now, we're
working on new editions, including Advanced
CMOS Logic, EPROMs and high-voltage cells.
Additionally, we can generate custom cells to meet
your requirements.

So you can easily reduce an entire system onto
a single ASIC chip, and get the ASIC benefits of
smaller power supplies, lower system cost and
higher reliability.

Plus a full library of gate arrays.

If your design calls for gate arrays, you can
select from a broad line with up to 13,000 gates.
With alternate sourcing on the LSI/"Toshiba
series.

Our gate arrays have effective gate lengths as
small as 1.2u. And they're compatible with the
industry standard.

Wiriting made easy.

We've made it easy for you to write your best-
selling design.

Our designer-friendly software gets you up to
speed in as little as the three days it takes to com-
plete our training course.

And our software supports the major worksta-
tions in the industry, including Daisy™ Mentor

Graphics™ Valid™ P-CAD® and FutureNet®
Through the use of Twins, our transparent
workstation interface system, you can complete or

revise your design at practically any workstation.

We're also in the forefront of silicon compiler
technology. So we can offer you the ability to
create designs that are heavily BUS-structured,
with your ROMs, RAMs, PLAs and ALUs com-
piled rightinto the design.

The best editors in the business.

We know how important accurate perfor-
mance modeling is to you. That's why we’ve devel-
oped the industry’s most advanced simulation and
parasitic extraction programs, which make it easy
to create designs that work. In fact, our first-time
success rate is virtually 100%.

And you can count on our ASICs specialists
for technical support from design through pro-
duction. One other thing you can count on with
GE Solid State: there are no hidden charges in
addition to your NRE.

On the best-seller list for years.

We've been the CMOS company since the day
we invented the technology. We've produced one
best-selling CMOS circuit after another. And built
the industry’s broadest line of High-Rel CMOS
parts, including super radiation-hardened
Silicon-on-Sapphire.

With all this behind you, think how easy it
could be to design a best-seller.

For more information, call toll-free
800-443-7364, ext. 14. Or contact your local
GE Solid State sales office or distributor.

In Europe, call: Brussels, (2) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (2) 82-291; Munich, (89) 63813-0.

Daisy™ is a trademark of Daisy Systems Corp.

Mentor Graphics™ is a trademark of Mentor Graphics Corp.

Valid™ is a trademark of Valid Logic Systems Inc.

FutureNet® is a registered trademark of FutureNet, a Data 1/0 Company.
P-CAD® is a registered trademark of Pe 1CADS Inc.

¢
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GE/RCA/Intersil Semiconductors

These three leading brands are now one leading-edge company.
Together, we have the resources —and the commitment —

to help you conguer new worlds.



VME/PLUS gives

old on to your seat.

You're about to discover
an entirely new level of VME
performance. And life in the fast
lane will never be the same.

Meet VME/PLUS. Our new

family of VMEbus products with
a host of sophisticated
features

that will give your

project the kind of performance
you've only dreamed about.

VME/PLUS starts with a
68020 running at 25MHz without
wait states. Complemented by
IMB of local memory. There’s
also a new VSB interface on P2.
Which lets you add lots of
local memory and I/O without
increasing bus overhead.
You also get two serial ports
and up to 4MB
of EPROM.

30

view of your

The result is system through- | With no wasted overhead. And

put that's way ahead of g no stalls.

anything else in the sl o But that’s only the

VME world. S0t ik beginning. Take a look
Thinkaboutthe S B at the newest

possibilities : member of the

for real-time VME/PLUS

applications. family, CPU 29.

For the first It comes with a

time, you can ‘ powerful new real-

squeeze every ounce of per- time, multitasking

formance from every processor. " monitor called VMEPROM”

e S - 3/t~ s
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you a different

omp

Oll.

It’s resident in EPROM, so
there’s no license required. And

no extra charge.
CPU-29 also
incorporates a remarkable
new gate array that packs

the functionality [[cey2e cHaractemisncs compatible.
of many complex || processor 68020/12.5 TO 25 MHz And guaranteed

. . CO-PROCESSOR 68882/12.5 TO 25 MHz .
ICs into a single, ZERQ.WATT-STATE to cut the wait
135-pin device. e ey states out of your

1 MULTITASKING MONITOR 1
What thisnew | .. e design cycle.
technology @1 WAIT STATE So if you're
. SERIAL /O 2 RS-232 CHANNELS .

means for you is || seconoary sus looking for the best
unprecedented ot L way to stay ahead
levels of speed and system of your competition and your

throughput, exceptional reli-
ability and —here’s the best

part—lower total system cost.

And if that’s not enough,
we also offer a full set of off-
the-shelf peripheral boards
and software. All VMEbus

deadline, take a close look at
VME/PLUS. You'll get the best
performance for simulation
systems, real-time graphics,
factory automation and many
other tough applications.

Give us a call today for our
new 500-page, 1988 BT
data book. You'll |
get such a great
view of VME
performance,

you'll never
look back.

In California,
1(800)237-8862.

RXLE

FORCE COMPUTERS, INC.

727 University Ave., Los Gatos, CA 95030
Telephone (408) 354-3410

Telex 172465 Telefax (408) 395-7718

FORCE COMPUTERS, GmbH
Daimlerstrasse 9 D-8012 Ottobrunn
Telefon (089) 60091-0 Telex 524190 forc-d
Telefax (089) 6 097793

COMPUTERS

1(800)BESTVME.

EDN November 12, 1987

© 1987 Force Computers, Inc.

VME/PLUS and VMEPROM are trademarks of FORCE COMPUTERS, Inc.
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INTERNATIONAL SERR

7T oLy suppl.les %
SWITCHING POWER ssppl_v

THE ULTIMATE =R B R=
POWERSYSTEM BR=ES K M= -—.

"Ultimate' . . . simply defined, it means the best! Without
equal! And in the case of POWER-ONE's 1500W Power
System, we think you'll agree the description fits.

Specify Up To 15 DC Outputs . .. From Stock. Fully
modular design allows the user to specify a proven multiple
output power system from a wide selection of single, dual and
triple output power modules. Virtually any combination of output
and current ratings, including UPS capabilities, can be delivered from
stock. No more time consuming and costly custom designs to contend
Industry’s Highest Power Density. POWER-ONE's Internationa
Power Series represents the most compact multiple output power
systems available today. Up to 1500 watts of multiple output power in
an industry standard 5 x 8 x 11 inch fan-cooled package.

On-Board UPS Capability. Only POWER-ONE offers a completely
self-contained on-board Uninterruptible Power System module providing
unlimited battery back-up of up to 1000 watts of DC output power. Available
off-the-shelf, these standard UPS modules mount entirely within the “Innovators i Foter Supply Technslogy™

N,
main enclosure of any POWER-ONE International High Power Series ﬁpawer. ””E g
model.

A True World Market Power System. The International High Power D.C. Power suppLies

Series meets the toughest safety requirements of VDE, IEC, UL and CSA, POWER-ONE DC. POWER.SUPPLIES

(800) 235-5943 Ext. 113
From California:
(800)421-3439 Ext.113

plus the EMI limits of VDE and FCC. Along with worldwide AC input capa- 740 Calle Plano » Camarillo. CA 93010-8583
bilities, it is the clear choice for products marketed not only in the US,, Phone: (805) 987-8741 - (805) 987-3891
but internationally as well. TWX: 910-336-1297 - FAX: (805) 388-0476

ol ™
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EEs can use their talents
in nonmilitary endeavors

I write in response to the anony-
mous letter in the August 20 issue of
EDN, in which the writer bemoans
the sorry history of his engineering
career—nine layoffs in 29 years, fre-
quent relocations, no retirement eq-
uity, and inefficient use of his time.
He concludes that he would not ad-
vise anyone to choose engineering
as a career.

The writer views engineering
first as a way to make money and
second as a potentially challenging
position. He disdains one who works
“with a nonprofit foundation or so-
cial-service organization, no matter
how useful and needed it is, unless
the social work is more important to
him than income is.” The product of
his work, and its potential benefits
or damage to society, is irrelevant
to him. The writer’s problem is with
military engineering, not engineer-

ing in general.

What kind of profession have we
become? Have our values deterio-
rated to the point that money is
all-important? If designing instru-
ments for war is the most lucrative
job, do we choose that—and then
complain because the Pentagon dole
is occasionally erratic? If that is
engineering, then I am ashamed to
be an engineer.

Our nation—indeed, the entire
human species—is faced with mam-
moth problems. In health care,
housing, nutrition, transportation,
energy, communications, education,
and other areas, engineering can be
of enormous help toward improving
our quality of life. Yet our govern-
ment pours a million dollars a min-
ute into machinery for death. Amer-
ica’s economy and industrial
infrastructure are collapsing; half
our engineers and technicians work
for the military, while our consumer

electronics, cars, steel, and other
products can’t compete on the world
market. If that anonymous corre-
spondent hasn’t been as successful
as he would like in getting his piece
of that torrent, perhaps he should
be putting his skills to better use.
At the least, he should under-
stand those who use their time and
talents to help their fellow humans.
Not all of us are single-minded
enough to pursue our economic se-
curity as part of the most deadly
war machine the world has ever
seen, regardless of the conse-
quences.
Charles Scheiner
President
Peaceful Systems
White Plains, NY

Check your math

Thank you for the September 3 pub-

lication of my article “Low-cost
Text continued on pg 38

ace card

The HK68/V2F, is a high-performance
VME microcomputer:with race-bred 32-bit
power. for. real-time applications.

High engine output.and econemical, de-
pendable’ performance,are just the start
of'the"HK68/V2F's standard equipment:

= Up to 25MHz Motorola 68020 CPU
= Up/to 4MB of on-board DRAM" with
- parity = 28K EPROM = Serial Port

= Mailbox interrupt support = VSB
compatible memory expansion bus
Optional racinggequipment
includes 6888iF Eloating

Point Coprocessor and

no wait-state DRAM.

HEWRIK®ON

Take Heurikon's HK68/V2F for a test-lap today.
Call toll-free: 1-800-356-9602 (ext. 912).

CIRCLE NO 6 3201 Latham Drive = Madison, WI 53713




TEK UNIX-BASED WORKSTATIONS

THE NEW GRAPHICS
WORKSTATIONS THAT RAISE
YOUR SIGHTS WITHOUT
CHANGING YOUR STANDARDS.
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Combine Tek’s unsurpassed
graphics capabilities with the
leading industry standards,
and you have a breakthrough
in workstation performance.
A breakthrough achieved by the
optimum combination of a 32-
bit compute engine and 32-bit
graphics engine. A graphics
engine featuring parallel
pipelined architecture with five
custom gate arrays to make you
more productive than ever:
450,000 2D vectors/second;
340,000 3D vectors/second,;
and 20,000 Gouraud shaded
polygons/second.

Add to that horsepower the
security of industry standards
like UNIX, 68020 processors,
Ethernet, TCP/IP, X Windows,
and Tek quality. Plus com-
patibility with more than 300,000
PLOT 10® applications. And
finally, the flexibility to mix and
match the world's broadest line
of compatible standalone work-
stations and high-performance
terminals.

Whether your need is for
bit-mapped or vector graphics,
software engineering or 2D
drafting, 3D shaded surface
modeling, or true stereoscopic

3D viewing, Tek's 4300 Series
has an answer.

Let us raise your sights to the
new graphics workstations that
won't change your standards.
For more information on the
4300 Series, contact your local
Tek representative today.

Or call 1-800-225-5434.
In Oregon, 1-235-7202.

Tektronix

COMMITTED TO EXCELLENCE
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electronlcs control and testing eqinpment us

From desert heat to arctic cold, Eternace@ CL-Lithium cells AL
up to 10 years of reliable standby powerf
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and memory
ers, aircraft
ir cells to assure -

product performance. Imagine a cell te!;%g.and qualified at
d

temperatures from —55° to + 100‘0 an

796-4800. Telex 13-0292.

I Power(C “

a 3.5V operating
>t. Call or write for
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Technipower
“Mil-Qual” Triple Output

Switching Power Supplies

Sealed or Field Repairable |

The efficiency and size of a switcher, the
output of a linear — all in a compact
package! Available in AC/DC and DC/
DC models, these “Mil-Qual” units are
designed for severe shock and harsh
environments. They feature a Mil-type
input/output connector along with spe-
cially developed EMI/RFI filter circuitry.
MTBEF is 100,000 plus hours. Efficiency
is 80%. Full power is provided at max
operating temp., to 95°C, no derating.

Choose from 20 models which meet
Mil-704, Mil-901 and other standards,
have transient protection plus power
ranges from 20 to 300W. 5 year warranty.
Send for details.

We Do The Job Right! ®

TECHNIPOWER

A Penril I company

P.O. Box 222, Commerce Park, Danbury, Conn. 06810
Phones: (203) 748-7001, In Calif. (805) 493-2244
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quad op amps boost circuit perfor-
mance” (pg 213). An error appears
in that article on pg 215 in the last
three lines of the second paragraph.
What twice appears there as V2
should be 1/\/9

Jerald Graeme

Burr-Brown Corp

Tucson, AZ

Gate-array update

Please make the following correc-
tions to EDN’s gate-array directo-
ry, which begins on pg 134 of the
June 25 issue. The address given on
pg 185 for Motorola Inc is incorrect.
The current address is Motorola
Ine, ASIC Div, 1300 N Alma School
Rd, Chandler, AZ 85018; phone
(602) 821-4426.

Further, the Motorola entry in
the table of MOS digital arrays (pg
146) lists some old information. The
CMOS gate arrays currently avail-
able are the HCA62A00 Series. The
company no longer makes 3-um
CMOS gate arrays.

Correction

The Technology Update entitled
“Automatic test generators for
PLDs clean up your logic designs”
lists an incorrect address for Struc-
tured Design Inc. The company’s
current address is 333 Cobalt Way,
Suite 107, Sunnyvale, CA 94086;
phone (408) 736-2191.

YOUR TURN

EDN’s Signals and Noise column
provides a forum for readers to
express their opinions on issues
raised in the magazine’s articles or
on any topic that affects the engi-
neering industry. Send your letters
tothe Signals and Noise Editor, 275
Washington St, Newton, MA 02158.
We welcome all comments, pro or
con. All letters must be signed, but
we will withhold your name upon re-
quest. We reserve the right to edit
letters for space and clarity.

EDN November 12, 1987



New MULTILY THIC" integrated ceramic circuits combine the advantages of
_4 packaging integration . . . fewer solder joints . . . reduced inductance . . . smaller

A ) \ Vi " J
[ TR 7 . 77l ] size . . . increased reliability . . . with the benefits associated
' C g i with fewer manufacturing steps. Sprague’s innovative

MULTILYTHIC*

CIRCUITS SOLVE SPACE/ s
! of capacitors, ground planes,
{ interconnect structures

RE i ] AB] LIT \ & ‘ s and vias in a single,

monolithic circuit
substrate. MULTILY THIC® circuit surfaces are used for both active and passive devices such as thick-film resistors,
transistors, diodes, IC chips, varistors, and inductors. Right now, Sprague is working with automotive, aerospace, defense,
telecommunications and computer manufacturers to achieve unique MULTILY THIC™® circuit packaging solutions to
space/reliability problems. We're ready to work with you today to develop application specific devices for your special
circuit packaging needs.

For technical information, write to Technical Literature Service, Sprague Electric Company, i
P.O. Box 9102, Mansfield, MA 02048-9102. " TME MARK OF RELIABILITY
CIRCLE NO 210

For applications assistance, call your Sprague district sales office or representative. 7 it SpRnG
(]




ACME'S LAWOF
POWER SUPPLY
AND DEMAND

Flexible Power At Your Fingertips
Acme gives you power by design -
design - with The Spectrum 400A.
factory/user-adjustable outputs, un
able in the industry up until now, let
set the exact output ratings you need
virtually any application: computs
communications, instrumentation,
industrial controls. A simple turn
trim pot and you have the flexibilit
power supplies all from one stock u
available through authorized Standa
Power distributors. And, The Spect
400A gives you 400 watts of switchi
power in a mere 13" x 5" x 2.5" pac
For more information on The 400A
first in the Spectrum Series - or on
our standard, quasi or custom linear a
switch-mode power supplies, contact
Acme Electric. We're putting power
supplies in a whole new light.

SPECTRUI\/\

A00A




[J 400W air, 300W convection
[ Five factory/user-adjustable outputs

Outputs ol S dc: 6
Vdc 15+5%: 515 : 515 :
Current Air @ 50 : 6 6
CurrentConv : 40 : e

0 £0.2% regulation on all outputs

[J The most compact unit on the market -
measures only 13"

O UL, CSA, IEC and TUV approved. FCC and
VDE approved for noise level A.

O Power fail and remote inhibit standard

Acme Electric
Power Products Group

Cuba, New York 14727
(716) 968-2400
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Picosecond sand.

Silicon now flies at 330 ps.
ECLiPS  logic.

Youve pushed VLSI design limits hard.

But off-the-shelf ECL logic can't keep up.
VLSI-compatible logic functions are
dreams. And gallium-arsenide’s cost is
beyond belief.

Your high-end roads in quagmire.
ECLiPS will move you more than
twice as fast with no more power.

ECLIiPS. ECL in picoseconds.

An advanced technology offering nearly
a fourfold increase in speed-power product
over previous ECL families.

ECLiPS internal gate delays are typically
100 picoseconds, pin-to-pin delays 330
picoseconds or less and basic clock-to-Q
delays just 550 picoseconds.

PARAMETER | 10E/100E | 10KH 100K
Speed-ns

Gate-tpd (typ.) 0.33 10 |0.75/095*
F-F Toggle

MHz (min.) 600 250 350
Pwr Dissipation

mW/gate 35/32** 35 44/40**
Speed-Power

roduct-pJ 115/105**| 35 42/30**

Edge Speed

Tr, Tf-ns 05 10 07

* Flat/DIP package
**Vee=-5.2V/-4.5

That's more than twice as fast as
MECL10KH or 100K, with which ECLiPS
is fully compatible, and well within GaAs
performance domains.

Equally important, toggle rates are 600
MHz minimum, so flip-flops can keep up
with throughput expectations.

What’s more, ECLiPS chips have an
average dissipation of only 0.5 W—a fig-
ure of merit that means lower power for an
equivalent function at twice the speed. And
ower levels are consistent with air cooling.
the right functions, just the

package.
de a fresh start in function defini-
ked major ECL users what they

ers focused on these 14 specific
ircuits necessary for computer-based
architecture of the 905 as well as other

systems.
Future introductions are targeted for

communications, instrumentation and
EDN November 12, 1987

General
MC10/ Output | Sam-
MC100 Function Features | Type | pling
E111 | 1:9 Differential Low Skew, Diff. Now
Clock Driver Enable, Vbb
E142 | 9-Bit Shift Register, | Async. Reset] SE | 4Q87
500MHz
E155 | 6-Bit 2:1 Mux-Latch | Common SE 4087
Enable,
Reset
E143 | 9-Bit Hold Register, | Async. Reset] SE 1088
500MHz
E336 | 3-Bit Registered 250hm SE | 1088
Cutoff Bus XVCR | Cut off
Outputs
E151 | 6-Bit D Register Common Diff. | 1088
CLK, Reset
E167 | 6-Bit2:1 Mux- Common SE | 1088
Register CLK, Reset
E158 | 5-Bit 2:1 Multiplexer | Common Diff. | 1088
Select
E154 | 5-Bit 2:1 Mux-Latch | Common Diff. | 1088
Enable,
Reset
E131 | 4-Bit D Flip-Flop Individual Diff. | 2088
CLK, Reset
E171 | 3-Bit 4:1 Multiplexer | Split Select | Diff. | 2088
E156 | 3-Bit 4:1 Mux-Latch | Common Diff. | 2088
Enable,
Reset
E160 | 12-Bit Parity Register- Diff. | 2088
Generator/Checker| Shiftable
E451 | 6-Bit D Register, Vbb, Com- SE 2088
Diff. Data & Clk mon Reset
Inputs

All resets are asynchronous. Diff. = Differential,
SE = Single Ended.

T e e ]

To: Motorola Semiconductor Products, Inc.,
P.O. Box 20912, Phoenix, AZ 85036
Please send me more information on Motorola ECLiPS.

Name

high-performance ATE applications.

ECLIPS shows you the way to go, not the
way youve been.

As for package, 28-pin, surface-
mountable PLCC is the obvious choice for
system-level performance. It’s a space-
efficient vehicle with minimized capacitive/
inductive effects and maximum oppor-
tunities to suppress noise and ease design
through multiple VCCOs. Package pinouts
are designed for optimum flowthrough
minimizing routing headaches. And PLCC
accommodates complex ECLiPS circuits,
including 9-bit-wide data paths.

Some ECLIPS devices are available with
differential inputs and outputs, too.

One-on-one design-in help.

1-800-521-6274

Anywhere in the U.S. or Canada, you
can get an engineer-to-engineer update on
the latest in Motorola ECL technology. Call
toll-free any weekday, 8:00 a.m. to 4:30
p.m., MST. Or we'll have an applications
engineer contact you. Send the coupon to
Motorola Semiconductor Products, Inc.,
P.O. Box 20912,

Phoenix, AZ 85036 ’,

and we'll send you V% re

data on the highest- %\ LT
performing silicon 1 ot
logic family in 12T
the world: te m-
ECLiPS.

(::)ﬂMOTCW“JLA

342EDN111287

Title

City

Company
Address

State Zip

Call me (

R i i e s, o i e
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RULES DRIVEN DES

...POWERY/...DELAYS!. ..
...REFLECTIONS!. ..
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...PLACEMENT?..
...LINE WIDTH?...PLACEMENT?..
...CORNERS, STUBS?..

Let’s face it. Everyone on the team may agree in principle
on what the final design should be, but the design almost always
loses something in the translation between engineering and layout.

The solution to this confusion is Rules Driven Design,
Valid's new methodology for integrating CAE with IC/PCB design.
Simply put, it communicates the design engineers intentions to
the layout designer at the beginning,

Using Rules Driven Design, engineers capture more than a
schematic — they capture design intentions which help guide the
layout of the critical parts of the design. These intentions or
“rules” get transmitted clearly to the layout system via the database.
The rules define the criteria for a circuit’s logically-correct
floorplan, critical nets, noise-free connections and more.

Now the layout designer can develop a layout that follows
the design as originally conceived, not just as it was diagrammed.
For example, Rules Driven Design allows automatic placement
to convert logical groupings to a physical floorplan quickly, while
pairing important functions close together. Automatic routing
can then prioritize and implement critical connections.

Rules Driven Design makes it easier to meet schedules. There's
synergism between new engineering technologies and design
rules. And design reviews are minimized. It all adds up to better
designs at lower cost by doing them right the first time. That
translates to success in any language.

For a free brochure, call 1-800-821-9441. In California, call
408 /432-9400, Ext. 311.

\ALID

® ® & & O & & o ¢ © o o P 6 S * & o o o © 9 S © & & o

® & & & & & & & O & o o O & 0 & O © v © O o o © & @

©1987 Valid Logic Systems, Inc
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Single Output Up To 400A

RELIABLE SYSTEM
POWER. PERIOD.

Case 10

750 to 2000 Watts
5!lx 8"X 11 n
N + 1 Redundancy

AC and DC
Inputs

1to 5 Outputs

50A Auxiliary Mag
Amp OQutput Ch 2

For 5x8x11 “slot” switching power
supplies from 750 to 2000 Watts,
the Qualidyne Case 10 is all you
need to know. MTBF of 150,000
hours. Single or multiple (up to 5)
fully regulated outputs from 2 to 48
VDC. Precision paralleling for N+1
redundancy. AC and DC input volt-
ages. Safety listings from UL, CSA
and TUV. Compliance with IEC
380 & VDE 0806. FCC 20780
Class A filtering. Nothing fancy,
just reliable slot power—period.

THE SWITCHER FIT FOR YOUR NEEDS

Qualidune

Qualidyne Systems, Inc.
3055 Del Sol Boulevard, San Diego, CA 92154
(619) 575-1100 Telex: 709 029 FAX: 619 429 1011
(800) 445-0425 In Calif. (800) 237-6885
CIRCLE NO 9
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Advanced SMT Design Techniques
(short course), San Jose, CA. Sur-
face Mount Technology Plus, 1786
Technology Dr, San Jose, CA 95110.
(408) 943-0196. November 16 to 17.

Designing Signal Processors with
DSP and Bit-Slice Chips (short
course), Anaheim, CA. Integrated
Computer Systems, Box 3614, Cul-
ver City, CA 90231. (800) 421-8166;
in CA, (213) 417-8888. November 17
to 20.

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices, Norfolk, VA. Micro Systems
Institute, 73 Institute Rd, Garnett,
KS 66032. (800) 247-5239; in KS,
(913) 898-4695. November 17 to 20.

9th Interservice/Industry Training
Systems Conference, Washington,
DC. Ralph Nelson, ADPA, Rosslyn
Center, Suite 900, 1700 N Moore St,
Arlington, VA 22209. (703) 522-1820.
November 30 to December 2.

Hands-On Graphics Programming
Using GKS/VDI Tools, Washing-
ton, DC. Integrated Computer Sys-
tems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (213)
417-8888. December 1 to 4.

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices, Oklahoma City, OK. Micro
Systems Institute, 73 Institute Rd,
Garnett, KS 66032. (800) 247-5239;
in KS, (913) 898-4695. December 1
to 4.

IEEE International Electron De-
vice Meeting (IEDM), Washington,
DC. Courtesy Associates, 655 15th
St NW, Suite 300, Washington, DC
20005. (202) 347-5900. December 6
109

Lasers ’87, Lake Tahoe, NV. Socie-
ty for Optical and Quantum Elec-
tronics, Box 245, MecLean, VA
22101. (703) 642-5835. December 7
to 11.

EDN November 12, 1987
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MICRO-CAP II.

The CAE tool with

fully interactive

analog simulation for your PC.

Spectrum Software’s MICRO-CAP II® is
fast, powerful, and feature rich. This fully
interactive, advanced electronic circuit
analysis program helps engineers speed
through analog problems right at their
own PCs.

MICRO-CAP II, which is based on our origi-
nal MICRO-CAP software, is a field-proven,
second-generation program. But it’s dra-
matically improved.

MICRO-CAP 11 SOHINATIC EDITOR

Schematic Editor

MICRO-CAP II has faster analysis routines.
Better resolution and color. Larger librar-
ies. All add up to a powerful, cost-effective
CAE tool for your PC.

The program has a sophisticated inte-
grated schematic editor with a pan capa-
bility. Just sketch and analyze. You can step

EDN November 12, 1987

TRANSTENT STRALATION
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Transient Analysis

component values, and run worst-case
scenarios—all interactively. And a 500-type*
library of standard parts is at your finger-
tips for added flexiblity.

MICRO-CAP 11 is available for IBM® PCs
and Macintosh.™ The IBM version is CGA,
EGA, and Hercules® compatible and costs
only $895 complete. An evaluation version
is available for $100. Call or write today for
our free brochure and demo disk. We'd like
to tell you more about analog solutions in
the fast lane.

W Integrated schematic editor

B Fast analysis routines

B High-resolution graphic output

B Standard parts library of 500" types
*IBM versions only.

CIRCLE NO 207

Transient, AC, DC, and FFT routines
Op-amp and switch models
Spec-sheet-to model converter*
Printer and plotter® hard copy

-111.362 18
42T 166 SHMNAD 81

1021 S. Wolfe Road, Dept. E
Sunnyvale, CA 94087
(408) 738-4387

MICRO-CAP 11 is a registered trademark

of Spectrum Software.

Macintosh is a trademark of McIntosh Laboratory, Inc
and is being used with express permission of its owner.
Hercules is a registered trademark

of Hercules Computer Technology

IBM is a registered trademark
of International Business Machines, Inc

47
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Smart telecom designers.
Want to get a little smarter?

The S19100.

A switchmode
power IC that
delivers 1 watt
at >80%
efficiency.

The D/CMOS Si9100 switchmode regulator provides all the
functions of a one watt power supply, on a single chip. It's a
unique combination of high-voltage start-up circuitry, a power
MOSEFET output switch and current-mode PWM control cir-
cuitry. Now you can convert high-voltage, unregulated DC (up
to 70 V) to low-voltage output with >80% efficiency. The result:
better circuit performance, on less board space, with improved
system reliability and reduced cost.

It’s smart to think Si9100 when designing smartphones,
PABXs, ISDN terminals, modems and distributed power tele-
communication systems.

ISON FLYBACK CONVERTER EFFICIENGY ~ £/1id out how this type of
efficiency is achieved!
Call our hotline and ask
for the 519100 response
package. We'll include a
paper on this ISDN
converter.

PERCENT EFFICIENCY
~ @ ©
S S S

(=2}
o

o

25 50 75 10
WATTS

Call 1 (800) 554-5565, Ext. 622 or a free sample of

the Si9100. Dial our toll-free hot line now! Ask for your free
Si9100 package. It includes your Si9100 sample, datasheet and
application notes.

H Siliconix

incorporated

2201 Laurelwood Road, Santa Clara, CA 95054 © 1987 Siliconix
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Hands-On Graphics Programming
Using GKS/VDI Tools, Los Ange-
les, CA. Integrated Computer Sys-
tems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (213)
417-8888. December 8 to 11.

Microcomputer Graphics Confer-
ence, New York, NY. Expoconsul
International, 3 Independence Way,
Princeton, NJ 08540. (609) 987-
9400. December 16 to 18.

Third Annual Battery Conference
on Applications and Advances,
Long Beach, CA. Cecile Duong, De-
partment of Electrical Engineering,
California State University at Long
Beach, 1250 Bellflower Blvd, Long
Beach, CA 90840. (213) 498-4605.
January 12 to 14.

Modern Electronic Packaging
(seminar), Orlando, FL. Technology
Seminars, Box 487, Lutherville, MD
21093. (301) 269-4102. February 9
TRl

Unix Technical Conference, Dal-
las, TX. Usenix Conference Office,
Box 385, Sunset Beach, CA 90742.
(213) 592-1381. February 9 to 12.

Compcon Spring (33rd IEEE Com-
puter Society International Confer-
ence), San Francisco, CA. Hasan
AlKhatib, Dept of EECS, Santa
Clara University, Santa Clara, CA
95053. (408) 927-1818. February 29
to March 4.

Modern Electronic Packaging
(seminar), Torrance, CA. Technolo-
gy Seminars, Box 487, Lutherville,
MD 21093. (301) 269-4102. March 16
to 18.

American Power Conference, Chi-
cago, IL. Robert Porter, Chicago
Institute of Technology, Chicago,
IL 60618. (312) 567-3202. April 18
to 20.

EDN November 12, 1987

A THERMOSTAT
IS A THERMOSTAT...
YOU’RE RIGHT!

ANY WAY
YOU NEED IT!

It's how you use it that makes it
special.

At Canadian Thermostats, we
know that thermostats should be
designed around your needs, you
shouldn’t have to design your
needs around a thermostat.

We can offer you Microtherm’s
high quality, customized thermal
protectors for all your requirements.
A wide range of options for just
about every type of application that
requires thermal protection, current
limiting, etc.

| For more information, contact:

| CANADIAN THERMOSTAT &

| CONTROL DEVICES

| 8415 MOUNTAIN SIGHTS AVENUE
MONTREAL, QUEBEC H4P 2B8

| TEL: (514) 739-3274
| TLX: 05-825619

CIRCLE NO 11

X.25 Software

Before you make a decision, make a
phone call.

» C source code license

* Rsys™ PAD option

« Certified—Telenet, Tymnet, DDN,
European PTTs

« Multiple X.25 line capability

« On-line configuration

» Runson any hardware for whicha C
compiler exists

One phone call can save you tens of thousands of dollars and
cut many months off your product development schedule. Let us
give you more details on the benefits of Gcom X.25 and show you
how affordable superior data communications software can be.

Gcom, Inc.
Specialists in Computer Communications
County Bank Plaza, 102 E. Main, Suite 509

Urbana, IL 61801
Phone (217) 328-7800
Telex: 910-240-1477
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SAMTEC - YOUR BEST BUY
IN INTERCONNECTS!

ADDED VALUE
really makes
Samtec a
different breed
of cat.

DIP sockets, capacitor sockets,
adaptor plugs. Square socket strips,

board spacers. LR QA Pin grid
array sockets.




“Samtec’s fair price and ADDED VALUES

give you more for your money in
Ways that l‘eally COllIlt!” Sam Shine, Proprietor

ADDED VALUE-Triple in-
spection of all parts—before
and after assembly and during
packaging. You get the right
components in perfect con-
dition.

ADDED VALUE-Fast, friend-
ly sales and order entry
staff. Technical answers by
trained people who know
Samtec products as well as
competitive units.

ADDED VALUE-Delivery
when you need it, as prom-
ised—without excuses. Phone
notification 3 days ahead if
shipping date is changed. You

ADDED VALUE-Your ‘“‘Sud-
den Samples” will be sent
within 24 hours. You will al-
ways know the part is right
before you order.

ADDED VALUE-Zero fail-
ure rate for Samtec intercon-
nects. This is reported by Sam-
tec customers—demanding
OEM’s, large and small.

ADDED VALUE-Careful,
tested packaging that assures
perfect, on-time delivery.
Member, “National Safety

always know your order status. Transit Authority.”

Now, with all of these unique Samtec ADDED VALUES—
can you afford to buy your critical interconnect devices
on price alone? More and more smart specifiers realize
that avoiding problems before they occur far outweighs
the initial apparent price savings. Quality is remembered
long after price is forgotten.

Interconnect Guide plus New
72-page Catalog. Guide is valuable
reference for keeping up with new
interconnect products and applica-
tions. New Catalog has specs on all
Samtec interconnects.

SAMTEC, Ltd. 35 Deerdykes View,

EUROPEAN Westfield, Cumbernauld, Scotland G68 9HN

©Samtec, Inc. 1987

RS R R HEADQUARTERS: ppe: 02367 39292 FAX: 2367 27113 TLX: 776158
O BN . owiop  SAMTEC, Inc. PO. Box 1147, 810 Progress Blvd.

_New Albany, IN 47150 USA Phone: (812) 944-6733
HEADQUARTERS: Twy. 810.540-4095 TLX: 333-918 FAX: 812-948-5047

Machined sockets, terminal strips. Shrouded IDC terminal strips,

matching cable strips.

.025" sq. terminal strips, single/
double row, shrouded.
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Thomson-Mostek’s X.25 Link Level Controller
opens new lines of communications.

Announcing the MK5025 X.25 Link Level
Controller, the CMOS device that provides
complete Link Level data communications
control in a single chip. Our monolithic design
saves you months of programming time and
valuable board space.

Fluent in X.25 LAPB, ISDN LAPD, X.32 and
X.75, the MK5025 also features a transparent
mode making it compatible with other HDLC
protocols. And it can be used with virtually all
of the popular 8 and 16-bit microprocessors.

At up to a 7 Mbs transfer data rate, it's one
of the fastest controllers available, performing
in systems clocked up to 10MHz. Internal DMA
and buffer control of independent receive and
transmit memory rings provide high-speed data

DMA and Buffer Manage-
ment takes the load off the
host CPU and software
engineering staff.

packet transfers. And for quicker diagnostics
in complicated systems, 25% of the MK5025
ROM code is dedicated to a BIST (built-in self
test) feature.

Available in a 48-pin DIP, the MK5025 shares
a similar pin-out with the Thomson-Mostek

Ethernet controller, making future design for both

LAN and wide area network implementations
easy. In addition,a 52 PLCC package is planned.

So if you have a data communications con-
trol project youd like to simplify —from central
office and packet switching to PBX and point-to-
point communications —call us at 214/466-6316.

Thomson-Mostek, 1310 Electronics Drive,
Carrollton, Texas 75006, MS 2205.

On-chip ROM is
configured for

A {l A X.25 LAPB, ISDN
s . LAPD, X.32 and
S FEEREE e o 8 o o § x75operation.
% READ Microcontroller allows
s, transparent mode of oper-
é' >_—* ‘ ation with or without
My 2 I ravwaRe | address filtering.
St MICRO TIMERS
CONTROLLER TP
| 4 [ A
SYSCLK = o
o | ] r Y
< INTERNAL BUS
Dual 64 byte FIFOs for | ¥ i Ve
XMIT and RCV make i . F
system interface R bl e
much easier. And «—FESET
FIFO watermarks 1
make for efficient \
DMA and host proces- | .. .| ST
sor bus utilization. RECEIVER TRANSMITTER
AD -1 b———
\

- LOOPBACK TEST

Three loop back features simplify system troubleshooting.
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U.S. and Canadian
Sales Offices

Western Area:

Santa Clara, CA
408/970-8585

Irvine, CA
714/250-0455

Woodland Hills, CA
818/887-1010

Seattle, WA
206/632-0245

Longmont, CO
303/449-9000

Scottsdale, AZ
602/998-1580

Tigard, OR
503/620-5517

Eastern Area:

Burlington, MA
617/273-3310

Marlton, NJ
609/596-9200

Huntsville, AL
205/830-9036

Liverpool, NY
315/457-2160

Poughkeepsie, NY
914/454-8813

Dublin, OH
614/761-0676

Greensboro, NC
919/292-8396

Norcross, GA
404/447-8386

Central Area:

Carroliton, TX
214/466-8844

Schaumburg, IL
312/397-6550

Austin, TX
512/451-4061

Canada:

Montreal, Quebec
514/288-4148

Brampton, Ontario
416/454-5252

Semiconductor

Distributors

Add Electronics

Advent Electronics

All American
Semiconductor

Almac Electronics Corp

Almo Electronics, Inc

Dixie Electronics

Future Electronics

Greene-Shaw

Hammond Electronics

Integrated Electronics
Corp

ITAL Sales

Kierulff Electronics

Lionex Corp

Marshall Industries

Nu-Horizons Electronics

Pioneer Technologies
Group

Pioneer-Standard

Quality Components
(Qc-sw)

Quality Components
(Q.C-SE)

ITL Microcomponents

Schweber Electronics

Solid State, Inc

Zeus Components, Inc

THOMSON

MOSTEK
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Making this socket for automatic placement
stumped the competition.

This socket had been made by a major RN
competitor. New, more stringent customer
specs needed for automatic placement of the
socket on PC boards, stumped this supplier as
well as many others. The “RN P/Q TEAM”,
working with customer engineers, responded
quickly with modifications of a standard socket
that included more precise dimensions and

consistent quality in higher production quantities.

RN is now delivering precision, high reliability

sockets to this major OEM for high speed, auto-

matic assembly.

Thisisthe “RN Partners in Quality Team”
inaction. It brings all of our engineering, pro-
duction and quality control resources together
with customer experts to solve socket and
connector problems with speed and efficiency.
Callonthe “RN P/Q TEAM” for fast, certain
solutions to your interconnect problems.

This is the socket that competitors could
not make precisely enough to be assembled
automatically. It is a modestly priced ICO series
DIP socket. RN modified it to rigid customer
specs and now produces it in large quantities
of unvarying quality that meetthe precise require-
ments of high speed assembly. Just one more
example of the RN “Partners in Quality Team”
solving difficult customer problems.

CIRCLE NO 274

RoDINnson

Nuaent 800 East Eighth Street, New Albany, Indiana 47150 ® Phone: (812) 945-0211 FAX: (812) 945-0804

In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland ® Phone: (066) 22 9822 FAX: 011-41-622-9813
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The RN “Partners
in Quality Team”
delivered precision

pach AL S P BN RS R

sockets that made
automatic assembly
possible!

“The ‘RN P/Q TEAM’ con-
ceptbringsallof our design,
engineering and produc-
tion skills to bear on your
unique socket/connector
problems. We work closely
with your people to create
solutions that are delivered
on-time and defect-free.
You have my personal
guarantee on it.”

ORN Yodn T

R. A. Lindenmuth
President/CEO

Application Specific PGA Sockets

Robinson Nugent offers a wide variety of Pin Grid Array
Sockets for your ASIC’s. They feature: High temp bodies for
wave soldering ® Disposable pin carriers for zero profile
contacts e Sizes, 8x8 up to 21x21 with unlimited configurations
e Extraction tools available ® Molded standoffs for socket
body. Write today for complete new PGA catalog.

CIRCLE NO 275

Write or call today for the com-
prehensive new brochure: “The RN
P/Q Team in Action” You'll learn
how smart companies are putting
the brains, resources and experi-
ence of RN engineers to work to
solve tough interconnection prob-
lems with speed and efficiency.

CIRCLE NO 276

The “RN P/Q TEAM”...your Partners in Quality
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People have been talking
about optical drives for years.

But have you ever actually seen
one work?

Well, now you can.

Because while others were
talking about optical drives and

solutions, Maxtor was devel-
oping them. And now we're
shipping our 800MB 5V-inch
optical WORM drive in volume.
It’s the first in our family of

optical drives. And it’s perfect
for high-volume back-up,
image or archival storage.

% It's offered with a full com-

plement of integration software
and hardware, including media,
cable and host adapter. Or it’s
available as a fully-configured
plug-and-play mass storage
subsystem.
Either way, it’s fully compatible
with most popular computers.
So don't wait to make optical
drives a reality for your system.
Contact the Maxtor distributor
or sales office listed below for
complete technical
and ordering infor-
mation.
Because
seeing is
believing.

Sales offices: Atlanta (404) 455-4226, Austin (512) 345-2742, Boston (617) 872-8556, New Jersey (201) 747-7337,
Orange County (714) 472-2344, San Jose (408) 435-7884, Woking, England (44)/4862-29814, Tokyo, Japan 81-3-431-8940.

Distributed by Anthem Electronics, (714) 768-4444, (408) 295-4200, (617) 657-5170, Future Electronics, (514) 694-7710, Pioneer Standard Electronics, Inc., (216) 587-3600,
(301) 921-0660, Quality Components, Inc., (214) 733-4300, Storex Corporation, (617) 769-3400, Storage Dimensions, Inc., (408) 395-2688.
© 1987 Maxtor Corporation
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EDITORIAL

Who won, who lost?

In the weeks past, semiconductor-industry observers and analysts have
been discussing the merits of National Semiconductor’s purchase of Fair-
child Semiconductor Corp. They've also been mourning the loss of Fairchild
as one of the industry’s entrepreneurial incubators. Instead of simply
touting National as a big, revitalized semiconductor supplier, it’s worth
looking critically at some of the real winners and losers in the transaction.

Clearly Schlumberger was a loser—it never realized a profit from
Fairchild after purchasing it for $425 million in 1979. In 1986, Fujitsu
offered Schlumberger between $200 and $250 million for 80% of Fairchild.
But the deal fell through because of concerns on the part of the Department
of Defense and individuals in the US semiconductor industry about foreign
—that is, Japanese—ownership of critical technology. It was convenient to
forget that Schlumberger was a foreign company, too. In the end, Schlum-
berger exchanged $122 million of National’s stock for Fairchild.

Don Brooks, Fairchild’s president, and other top management also lost.
They and Citicorp Venture Capital offered $225 million in a leveraged-
buyout package that Schlumberger turned down without room for further
negotiations. Brooks and Citicorp thought they could turn Fairchild into a
profitable venture by next year. But they never got a chance to try. Perhaps
they’ll find another company that will use their skills. It’s doubtful they’ll fit
into National’s plans.

Intergraph, which uses the Fairchild Clipper pP in its InterPro 32C
workstation, may be in a toss-up situation. It recently negotiated to buy the
Clipper line from National for $10 million, thus protecting its supply of the
wP chips. However, because the company is its own best customer,
Intergraph may be reluctant to depart from Clipper-based technology
when the market demands it.

Finally, National Semiconductor’s situation appears to be a tossup, too.
Keep in mind that National had net losses in three of its last five years and
that its semiconductor sector lost $129 million for the fiscal year that ended
in May. It’s true that National’s acquisition of Fairchild boosts its position
on the scale of military, bipolar, and analog semiconductor manufacturers.
However, combining two money-losing companies may yield only a larger
money-losing business. To be successful, the company will have to turn
itself around quickly. As National’s Peter Sprague said to Business Week,
“Otherwise, paying $122 million for the opportunity to lose $10 million a

month isn’t such a hot deal.”

Jon Titus
Editor

EDN November 12, 1987
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controllers can really drive you crazy.
PLDs can give you a fast, single-chip solution

with multiway branching, That's OK for simple control

logic. But if your problem’s complex, you're stuck with a micro-
coded bit-slice approach. So you get to deal with dozens of
power-hungry parts, acres of board space and complex, expensive
development tools.

If this sounds painfully familiar, we'd like you to meet SAM,
the Stand-Alone Microsequencer. An extraordinary new architec-
ture that's going to change the way you design control logic forever.

SAM's user-configurable, CMOS approach combines the
best of two worlds: an EPLD branch-control-logic front end with
a high performance, EPROM-based microsequencer.

The first member of the SAM family, the EPS-448, gives
you 448 words of microprogram control, plus a 15 level stack and
an 8 bit counter. You also get 768 product terms to handle multiway
branching in one, 30 MHz clock cycle. All in a slim 300 mil,

28 pin DIP

With SAM you'll eliminate bulky 2910s, expensive high
speed PROMs or EPROMs and lots of TTL. You'll also cut power
consumption by an order of magnitude.

But that's only the beginning, You'll find that SAM is also
a snap to implement. That’s because it’s supported by PLDS-SAM™
the most powerful state machine development system available.

Justsit down at your PC and enter your design in high level
state machine or microcode format. Altera’s SAM design processor
and software-driven programmer will transform your idea into
working silicon in minutes. It just doesn't get any easier than that.

So put an end to your frustration. Improve your designs
while you save time, board space and money. Call or write for your
PLDS-SAM development system today. Or sign up for our free
seminar. And find out how easy it is to improve your state of mind.

Call (408) 984-2800

fAtl nre = %AB

3525 Monroe Street
Santa Clara, CA 95051

éfﬂmlcs MANAGER BoARD
( nl’orm Pev.0)

© Copyright 1987 ALTERA CORPORATION.
SAM and PLDS-SAM are trademarks of Altera Corporati
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How to improve
your memory.

Get 1 Mbit of RAM in a credit-card size cassette.
The DuPont Memory Cassette System is the first
system of its size to deliver up to 1 Mbit of memory.
It gives you everything you can ask for—size, speed,
and security.

While other types of data storage media may
have slightly more memory, you can fit multiple
DuPont Memory Cassettes in the space of conven-
tional drive systems. These cas-
settes can provide greater memory
and direct access to your data. And
they’re faster too—about 107 times
faster, in fact.

Unlike floppy disks, the cas-
sette protects closed architectures
and virtually eliminates copying.
With a long-life replaceable lithium battery, to avoid
erasure during power failures. And the cassette
is designed to offer protection from electromagnetic
interference and electrostatic discharge.

We've put all those features in a really tough
package—the connector is rated for 10,000 mating
cycles minimum; tested up to 50,000 cycles—to
create a truly unforgettable system. Perfect for your
every application, RAM or ROM. The Memory Cas-
sette System will allow you to save on components,
save on space, and still design a more versatile product.

We'll be glad to tell you more. Just call 1-800-
527-2601, for our free brochure. But call now,
while it’s fresh in your memory.

DuPont Electronics

Share the power of our resources.

REG 'S par 8 TM OFF
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More power [
for less than
the cost of
a TO-126
bipolar

50Volt ;3.0 [

When it comes to motor drive control or
high-side switching of grounded loads,
our new N- and P-Channel 50V HEXDIP
power MOSFETSs deliver more at less cost
than do equivalent bipolar devices.

Here are some reasons why.

Unlike traditional die-mounting, HEXDIP
chips are mounted on a dual-drain copper
tab, resulting in power dissipation of up
to 1 Watt—more than any FET in its class.

Designed for automatic insertion, our

4-pin HEXDIP packages are end-stackable
on 100 mil centers. This cuts assembly
time. And there’s no wasted board space
in high density packing applications.

Four new HEXDIP 50V Series are available
in N- and P-Channel types for today's
state-of-the-art designs in automotive

electronics, power supplies, and motor
drive control circuits.

Rds(on) ranges from a low of 0.10 Ohms,
with current ratings up to 2.4 amps de-
pending on die size. For complete data,
call (213) 607-8842. Today.

g7 4 g wumeer 1o INtENational
power MOSFETs (T¢SR Rectlfler

WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245. U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB. ENGLAND TELEPHONE (088 33) 3215/4231. TELEX 95219

Power MOSFETs « CMOS Power ICs - Commercial/Custom Power Packages * Schottkys
CIRCLE NO 200 Rectifiers « Thyristors (SCRs) - Diode Bridges » Molded Circuits - Assemblies
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TECHNOLOGY UPDATE

Interface and data format dictate
your choice of a minicartridge tape drive

Maury Wright, Regional Editor

Most tape-drive manufacturers and
their customers agree for now on
the appropriate medium and capaci-
ty for low-end secondary-storage
applications: A number of manufac-
turers offer 40M-byte drives based
on the 3M DC 2000 or DEI (San
Diego, CA) Microtape 2000 mini-
cartridge, which use %-in. tape.
The vendors have yet to agree, how-
ever, on a standard drive interface
or data format. You can choose from
four incompatible combinations of
drive interface and data format from
a number of different vendors. The
drive manufacturers soon plan to
boost minicartridge-drive capacities
to 80M to 120M bytes, but, again,
you can expect a choice of three or
more incompatible products.

Like floppy-disk drives, tape
drives are secondary-storage de-
vices; they perform such tasks as
backup of primary-storage devices
(hard-disk drives), data or software
distribution, and data or software
transfer. In most small-computer
applications—the primary use for
minicartridge  drives—minicar-
tridges are used strictly for backing
up hard disks. In those applications,
the different interfaces and data for-
mats aren’t important. The end
users won’t need tape drives that
can read data cartridges recorded
on other computers; they’ll use the
drives simply to back up their own
data.

But in a small but important per-
centage of applications, minicar-
tridges are used for software or
data distribution and transfer. If
you're building a system for such an
application, you can appreciate the
need for an industry-wide standard
interface and data format for tape
drives.
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By offering both floppy-interface and QIC-100 models in 3%- and 5%-in. form factors, 3M
targets its MCD-40 tape-drive offerings at both low-end single-user systems and more-

powerful systems that use the SCSI I/0 bus.

Unfortunately, no standard yet
exists for minicartridge drives. One
major reason why minicartridges
aren’t standardized is that IBM
hasn’t yet endorsed a particular
minicartridge product. The secon-
dary-storage standards that do exist
—those for open-reel and floppy-
disk drives—are the direct result of
IBM’s choice. Until IBM chooses a
sub-4-in. tape drive, you can expect
the market for minicartridge data-
storage peripherals to remain high-
ly volatile.

Tape capacity matches disk’s

For backup applications, tape-
drive manufacturers strive to offer
products that match the capacity
and form factor of hard-disk drives.
DC 2000-type minicartridges have
proved to be an ideal backup medi-
um for low-end systems. Minicar-
tridge drives fit into the 3%-in.
disk-drive  form factor, and
manufacturers also offer the drives

with half-height, 5%-in. mounting
frames. The drives’ 40M-byte capac-
ity matches the hard-disk capacity
currently popular in personal-com-
puter applications.

The 40M-byte capacity will also
serve other small business systems
and even low-end engineering work-
stations. Minicartridge-drive manu-
facturers plan to boost the capacity
of their drives to keep pace with the
higher-capacity hard-disk drives
used in business systems. In fact,
future minicartridge drives will
store more than 100M bytes, and
they may even suit low-end mini-
computer and mainstream engineer-
ing-workstation applications.

Among the 40M-byte minicar-
tridge-drive choices are products
from Irwin Magnetic Systems. The
products’ format is proprietary, but
it’s in wide use: Irwin was the first
company to offer minicartridge tape
drives for secondary storage and
has sold more minicartridge tape
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Get more out
of your workstation.

Give your workstation the
powerful output it deserves. \ersatec
electrostatic and thermal plotters
deliver your drawings, maps, and
charts faster, more reliably than any
pen plotter.

Draw big, beautiful plots with
high speed monochrome or color
plotters in plot widths from 11to 44
inches. Print as you plot using hard-
ware character generators. Present
your work on high quality paper and
film media.

The right connection. Link
your Sun, Apollo, MicrovAX or IBM
PC/ATworkstation directly with any
\ersatec plotter via fast parallel inter-
faces and optimized plotting software,
or simultaneously receive plots from
sixnodes on your Ethernet® TCP/IP
network with a\ersatec Plot Server.

Versatec delivers more
support. More interfaces. More
standalone and embedded rasterizers.
More experienced electrostatic and
thermal plotter service. And more
spares at more locations.

Circle our readers’ service num-
ber or call toll-free 800/538-6477*
for your copy of "How to get more
out of your workstation.”

Move up to
Versatec.

*In California, call
toll-free 800/341-6060

Sunis a trademark of Sun Micro-
systems. Apollo is a trademark of
Apollo Computer. MicrovVAX

is a trademark of Digital Equipment
Corporation. IBMPC/AT is a trade-
mark of International Business
Machines Corporation.

A XEROX COMPANY
CIRCLE NO 199

-
TVERSATEC

Versatec and Versatec Plot Server
are trademarks of Versatec, Inc
Xerox is a trademark of Xerox
Corporation.

Plot data courtesy of Xerox, IMI and
Zeh Graphic Systems.
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TECHNOLOGY UPDATE

An error-corrected hard-error rate of 1 bit in 10" characterizes Wangtek’s FAD-3500 tape
drive. This error rate exceeds the hard-error rates of typical Winchester drives.

drives than any other company. In
fact, before 3M introduced the DC
2000 (Ya-in. tape) cartridge, Irwin
offered drives for the DC 1000
(0.15-in. tape) cartridge.

Although Irwin still offers drives
for the DC 1000 cartridge, its cus-
tomers choose the DC 2000 product
for almost all new designs. For the
DC 2000 cartridge, the company of-
fers the 20M-byte Model 120/220
and 40M-byte Model 145/245 drives;

theycost $499 and $699,respectively.

QIC supports two standards

Unlike the proprietary Irwin
drives, all the other available mini-
cartridge drives evolved from the
Working Group for Quarter Inch
Cartridge Drive Compatibility
(QIC). QIC (pronounced “quick”) is
a group of manufacturers that pro-
motes standard formats and inter-
faces for tape drives. The QIC group
couldn’t agree on a single type of
tape drive for minicartridges, but it
did settle on two: QIC-40 and QIC-
100. Drive manufacturers currently
offer devices that meet both specifi-
cations.

Four QIC-40 tape drives are cur-
rently available: Alloy Computer
Products’ APT-40/Q, Archive’s XL,
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Mountain Computer’s TD4000, and
Wangtek’s FAD-3500. Each of the
QIC-40 drive manufacturers quotes
a price around $250 (1000) for its
product. All the QIC-40 drives are
very much alike, probably more so
than any other data-storage product
in history. Your choice among them
would probably depend on nothing
more significant than your bargain-
ing abilities.

A similar drive is 3M’s MCD-40/
FITD. Although its format original-
ly evolved from the QIC-40 effort,
it’s different enough from QIC-40 to
qualify as a separate format. The
drive costs $280 (1000).

Three manufacturers currently
offer QIC-100 minicartridge tape
drives. Tallgrass Technologies, the
company that developed the QIC-
100 tape format (Tallgrass originally
called it PC/T), offers the MCD40
SCSI-3.5 for $375 (1000). Braemar
markets the Qicbac 350S at $410
(1000). The 3M MCD-400 series
QIC-100 drive sells for $420 (1000).

Interface dictates cost

In choosing a drive strictly for
backup applications, you need to
consider only the cost and perfor-
mance characteristics of the various

offerings. In minicartridge tape
drives, the drive interface dictates
the price and performance charac-
teristics.

The Irwin, the 3M MCD-40/
FITD, and the QIC-40 drives all
interface to a standard SA-450/475
floppy-disk-drive controller such as
the one on the IBM PC. Because
that interface is simple, the floppy-
interface drives cost less than any of
the currently available QIC-100
drives, each of which includes an
intelligent Small Computer System
Interface (SCSI) controller (the
QIC-100 standard, however, doesn’t
specify a particular controller inter-
face).

The floppy-interface drives also
save you money because they don’t
require a special interface; they con-
nect to the floppy-disk-drive con-
troller that’s already present in
most system designs. In contrast, to
interface a QIC-100 drive to many
low-end systems, you must add a
SCSI host adapter, thereby increas-
ing the cost of the system.

The QIC-100 drives, however,
transfer data faster than the floppy-
interface drives do. Minicartridge
drives that interface to a floppy-
disk-drive controller are limited to
the transfer rate of that controller—
250k bps for 360k-byte controllers
and 500k bps for 1.2M-byte control-
lers. The transfer rate of a QIC-100
product is limited only by the drive’s
recording density and tape speed:
The SCSI bus can handle 1.5M-
byte/sec asynchronous transfers and
4M-byte/sec synchronous transfers.

Tape speed affects data rate

The Braemar and Tallgrass QIC-
100 drives transfer data at 750k bps,
and the 3M drive transfers data at
600k bps. All three drives feature
10,000-bpi recording densities, but
the Braemar and Tallgrass drives
spec a 75-ips tape speed, and the 3M
product has a 60-ips tape speed. The
faster transfer rate of the Braemar
and Tallgrass drives results in fast-
er backup operations and faster
tape-format operations. The partic-
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ular driver-software implementa-
tion you write determines the exact
effect that the transfer rate will
have on backup or format time.

Stan Miller, market development
manager for 3M, points out other
factors that might affect your choice
between floppy-interface and QIC-
100 drives. Miller claims that floppy-
interface drives best suit applica-
tions in single-user systems, such as
personal  computers running
MS-DOS. A floppy-interface drive
wouldn’t be a good idea for a multi-
user system both because of the
slow transfer rate and because the
system CPU must interact with the
floppy-disk-drive controller on all
tape operations.

Drives suit network server

The more-expensive SCSI con-
troller on QIC-100 drives better
suits the products to multiuser or
network server applications, accord-
ing to Miller. Because QIC-100 uses
a SCSI controller, it won’t substan-
tially slow your system’s perfor-
mance: The SCSI controller permits
data transfers directly from tape to
hard disk or hard disk to tape. SCSI
also supports multithreading (multi-
tasking) in the I/0 subsystem.

As a system designer or value-
added reseller, when you're choos-
ing how to implement secondary
storage in a system you must con-
sider the needs of your entire poten-
tial customer base. If you're design-

Because they interface to standard floppy-disk-drive controllers, QIC-40 tape drives such as
Archive’s Model XL prove cost-effective for implementing backup storage in personal
computers.

ing your system for customers
who’ll use the tape drive for more
than just backup purposes, you’ll
need to consider more than just the
drive’s price and performance specs.
For instance, your customers may
want to use their cartridges to
transfer data among systems, or
your company or independent soft-
ware developers may decide to dis-
tribute software or data on tape
cartridges.

For applications entailing data
distribution or transfer, you must
also consider the format a tape drive
uses to write data onto a cartridge.
The drive’s ability or inability to
interchange data with other drives
may override cost and performance
considerations.

The 40M-byte Irwin tape drive
stores data on 20 tracks at a record-
ing density of 10,000 bpi. Unlike the

other vendors discussed here, Irwin
employs a tape format that specifies
that a servo signal be embedded
between each data block. The com-
pany claims that the servo scheme
improves the tape drive’s track-fol-
lowing characteristic. The drive’s
specification lists an error-corrected
hard-error rate of 1 bit in 10".

Because Irwin uses a proprietary
data format, its drives can’t read
cartridges written by drives from
any other manufacturer. The drives
do, however, offer “downward com-
patibility” with all tape drives Irwin
has offered. Downward compatibili-
ty means that a certain drive can
read a cartridge written on an
Irwin drive of equal or lesser capaci-
ty. In fact, the DC 2000-based
drives can even read DC 1000 car-
tridges.

The QIC-40 drives also store data

Longer tape boosts cartridge capacity

You can increase a cartridge-tape drive’s capacity
by using a cartridge with a longer tape. DEI (San
Diego, CA) offers cartridges that allow users to
increase their drives’ storage capacity by as much
as 70%. The company’s Gold Plus XL line of full-
size %-in. tape cartridges includes models with 750
and 1000 ft of tape instead of the standard 600 ft.
The Gold Microtape 2000 XL cartridge holds 300 ft
rather than the standard 205 ft of tape found in
minicartridges.

A 40M-byte QIC-40, QIC-100, or Irwin minicar-
tridge tape drive can store 60M bytes on the $35

Microtape 2000 300X L cartridge. The $55.50/$59
Gold Plus 750XL/1000XL series can store 100M to
500M bytes when used with cartridge drives capa-
ble of storing 60M to 300M bytes on 600-ft car-
tridges.

DEI claims its patented Equithane belt design is
responsible for the reliability and data integrity of
the longer-tape cartridges. The company also uses
a new plated-particle media formulation in the car-
tridges; the formulation allows for thinner tape, so
more tape can fit into the cartridge.
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There Will Still Be a Few Uses
for Conventional ECL ASICs.

Cold facts: now the highest-density ECL logic array runs at a
cool 1/10 the gate power of competing devices.

Raytheon’s ASIC design expertise
and proprietary technology make
conventional ECL arrays too hot to
handle. The superior performance of
the new CGA70E18 and CGA40E12:
the ECL logic array family with the
highest density and the lowest power
requirement now available.

[0 Superior performance: 300 pS

delay and 300 uW (typical gate) power

dissipation deliver the industry’s low-
est speed-power product: <0.1 pJ.
Toggle frequency 1.2 GHz (typical).

EDN November 12, 1987

[J Highest density:
CGAT7T0EI8 — 12540 equivalent gates
CGA40EI12 — 8001 equivalent gates

[J Lowest power: Industry’s smallest
bipolar transistors result in power dis-
sipation that is a fraction of conven-
tional ECL at comparable propagation
delays. Typical chip power dissipation
of 3W to 5W.

[ Et cetera: Interface TTL, ECL
(10K, I0KH, 100K), ETL. Customer
access to proven, fully integrated
CAD system. Commercial and mili-
tary operating ranges.
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Call Raytheon for access to the right
ECL technology. We're not blowing
any smoke, and neither should your
system’s performance.

Raytheon Company
Semiconductor Division

350 Ellis Street

Mountain View, CA 94039-7016
(415) 966-7716

Access to the right technology

Raytheon
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at 10,000 bpi on 20 tracks. The
standard specifies that the drives
employ a Reed-Solomon error-cor-
rection code (ECC), which results in
a hard-error rate of 1 bit in 10". The
3M floppy-interface drive stores
data at 8621 bpi on 24 tracks and has
a hard-error rate of 1 bit in 10"

QIC-40 specifies file format

What’s more important, the
QIC-40 specification not only dic-
tates a data format but also defines
a file format and common-command
set. The data files recorded on a
cartridge by a QIC-40 drive can
therefore be read on any other
QIC-40 drive, regardless of the
tape-drive manufacturer, computer
type, or operating system. Theoret-
ically, the QIC-40 manufacturers
say, only one in 300,000 cartridges
will prove unreadable on a drive
from any manufacturer.

The QIC-40 standard is the first
cartridge-tape standard to achieve
such interchangeability. Not even
the widely used QIC-24 drives (full-
size DC 600 cartridges) feature
data-file compatibility. As a matter
of fact, Alloy claims that its drive
can read cartridges written by cer-
tain models of Irwin drives.

The QIC-100 standard fails to pro-
vide such file interchangeability.
The drives record data at 10,000 bpi
on 24 tracks. Their exclusive-OR

ECC scheme results in a hard-error
rate of 1 bit in 10'%, but also requires
that ECC data blocks occupy 50%
(overhead) of the capacity of real
data blocks.

Despite the lack of a defined file
format, Apple Computer (Cuperti-
no, CA) has created a de facto file
format for the QIC-100 drives by
offering 3M QIC-100 drives as back-
up-storage options for the Macin-
tosh. Both Braemar and Tallgrass
products, which third-party subsys-
tem houses offer to Macintosh
users, can read cartridges recorded
by the 3M QIC-100 drive.

Drives offer powerful format

QIC-100 is a potentially more
powerful format than the QIC-40,
3M, or Irwin formats. Although all
of the minicartridge products can
randomly access any data on a car-
tridge, the QIC-100 products can
typically access a file in 9 sec. The
QIC-100 format also lends itself to
selective updating of the files on a
tape.

The floppy-disk-drive controller
also affects the format on floppy-
interface tape drives because the
controllers support only MFM
(modified frequency modulation) en-
coding. Manufacturers supply the
QIC-100 drives with group-code-re-
cording (GCR) encoding.

Minicartridge-drive manufactur-

ers would all like to increase their
drives’ capacities, and the QIC-100
combination of GCR encoding and
SCSI controller will probably pro-
vide the simplest upgrade path of all
the offerings. The SCSI bus will
handle an increase in data rate as
the bit density is increased on the
drive. And GCR encoding allows for
the increase in recording density.

New designs not yet defined

For now, the only way to increase
a QIC minicartridge drive’s capacity
—which is limited only by that of
the cartridge—is to use a longer-
tape cartridge (see box, “Longer
tape boosts cartridge capacity”).
Unfortunately, the QIC group re-
mains undecided on the format or
interface type to use in a drive that
holds 80M bytes or more. Certain
factions within the group would
simply like to offer an 80M-byte
version of the QIC-40 product. The
80M-byte product would still use a
floppy-disk-drive interface and
would maintain downward compati-
bility with QIC-40 drives. Other
group members would like to move
immediately to a higher-perfor-
mance product.

Lee Elizer, president of Peripher-
al Strategies Inc (a Santa Barbara,
CA, research firm) is one of those
who believes the next product will
be an 80M-byte floppy-interface

market.

Although Caliper made a late entrance to the
market for DC 600-based tape-cartridge drives, the
company now offers 60M-, 120M-, and 150M-byte
drives, and will soon offer 300M-byte products.

US company forms Asian alliance

Companies from Asia haven’t generally been suc-
cessful in selling low-end data-storage peripherals
on the US market. The large Asian companies,
however, have vast engineering and manufacturing
experience in tape recording and drive mecha-
nisms. California Peripherals Corp, or Caliper (Tor-
rance, CA), has formed a strategic alliance with
Nakamichi Corp (Kodaira, Japan) to tap such re-
sources and quickly enter this competitive US

drives now.

Nakamichi engineered and is building the drives
for Caliper. Caliper was among the first companies
to introduce a drive that used the 3480 %-in. tape
cartridge in a drive that met the HI/TC standard,
which was developed by HI/TC, a group of manu-
facturers similar to QIC.

The Caliper/Nakamichi team is preparing to co-
operate on other products as well. You can expect
Caliper to introduce a minicartridge drive when
the QIC committee clears up some confusion over
future standards. The company will probably also
be a leader in 4-mm-tape digital-data-cartridge
drives. Nakamichi is making 4-mm-tape audio
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With the
QicBac”
Cartridge Drive! 0-40Mb in 13 Min.

At Last, High Speed, 3.5" &

5.25" Cartridge Back-up for

OEM & Systems Integrators!

Built for Speed... Designed for Performance...

B Backup Speeds up to 3x Faster Than B Imbedded SCSI or IBM* Bus
Competing Units. Level Interface.

I Data Transfer Rate of 750 Kbits. /sec ] True 35" Form Form Factor.

M 9 Sec. Average File Access Time. B Available 5.25" Half Height
M Search/Rewindat9olPS _Form Factor
M Data Reliability thru CRC & ECC. M QIC 100 Compatibility.

@ Uses DC 2000 or MT 2000*
_ Data Cartridges.

*IBM is a registered trademark of International Business Machines Corporation. DC 2000 is a product
of the 3M Co. MT 2000 is a registered trademark of Data Electronics Inc. (DEI).
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RAEMAR BREAKS THE
P BARRIER!

YES! rd like to test drive the QicBac!
Please send me more information.

I'm interested in the ...

[] 3.5” Form Factor

[[] 5.25" Half-height Form Factor

[] Imbedded SCSI Interface

[] IBM Bus Level Interface

[J I would like an immediate evaluation unit.

Name
Title
Company
A e
e s e ) e e
Phone;(-:. .
EDN111287

Braemar

Braemar Corporation

Subsidiary of Carlisle Corporation
11400 Rupp Drive

Burnsville, Minnesota 55337
(612) 890-5135

1-800-328-2719 TELEX 882169



SSI TELECOM
INTEGRATED
CIRCUIT
FAMILIES

L 43 ?;,:I-f -~
OPONIGHT: O
IN A SERIES

- OE . EE ..

MODEM
SUPPORT

TELEPHONY/
DIGITAL
TELECOM

Silicon Systems has developed the
following families of advanced fele-
communication chips.

MODEMS: Silicon Systems offers the
industry’s most advanced designs in
single-chip modem IC’s. All members
of the SSI K-Series family of one-chip
modems are designed to the same
footprint, with total hardware and
software compatibility, allowing easy
product upgrading over the entfire Bell
and CCITT range of full-duplex, split-
band standards at data fransfer
speeds from 300 to 2400 BPS.
MODEM SUPPORT: SSI has designed
a line of high performance filters,
special purpose FSK modems, and
high speed modem analog
processors, which make possible
efficient modem designs for custom
applications.

TONE SIGNALING: Since pioneering
the DTMF receiver, SSI has not only
developed a whole family of DTMF
receivers but has also introduced
DTMF transceivers that can both
generate and detect all 16 standard
Touch-Tone digits. This Tone Signaling
Family of products also includes a
group of telephone-band call
progress detector chips, which
simplify design of automatic calling
systems.

TELEPHONY / DIGITAL TELECOM: This
family is comprised of standard
integrated circuits for use in T1
fransmitters and receivers, as well as
chips for DS line interfacing, central
office MF tone detection, and 4-wire
loopbacks for use in low-cost
maintenance termination units.

Send for the Silicon Systems
Telecom and Modem brochures foday.
Silicon Systems, 14351 Myford Road,
Tustin, CA 92680.

Phone: (714) 731-7110, Ext. 575

dilicon ﬁ‘ff(’lm

INNOVATORS IN J INTEGRATION
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drive. Elizer also believes the drive
manufacturers will soon offer a
drive of 100M bytes or more that
uses a data format similar to the
QIC-150/300 DC 600 drives, and a
SCSI controller.

Capacities move ahead

Irwin, meanwhile, doesn’t have to
consult anyone else before increas-
ing the capacities of its drives. The
company recently introduced the
Model 165/265 64M-byte drive,
which records data at 13,200 bpi on
24 tracks and sells for $899. Irwin
also plans to ship a drive of more
than 100M bytes in the first half of
next year. The company believes an
embedded-servo tape format will be
necessary to achieve such capacities.
(The QIC committee, however, is
not considering a servo scheme for
any new drives it specifies.)

Both Irwin drives will use a flop-
py-disk-drive interface, and both
will offer the option of working with
750k-bps floppy-disk-drive control-
lers, which are currently being de-
signed. The company also plans to

introduce a SCSI-controller product
next year.

Also on the horizon are 4-mm-
tape digital-data-cartridge drives.
The drives will use helical-scan-re-
cording technology and the same
drive mechanism and head devel-
oped for the digital audio-tape in-
dustry. The drives may provide
Asian companies with an inroad into
the small-tape-drive market (see
box, “US company forms Asian alli-
ance”). Although they’ll be the same
size as the minicartridge drives—so
they’ll fit into the same 3%-in. form
factor—they will store more than
1G byte. The 4-mm-tape drives may
be available within a year, but it’ll
take longer for the price to drop to
the level of the minicartridge; you
can expect to see the 4-mm-tape
drives offered at a reasonable price
by 1990. EDN

Article Interest Quotient
(Circle One)
High 512 Medium 513 Low 514

For more information . . .

For more information on the minicartridge tape drives discussed in this
article, contact the following manufacturers directly or circle the appropri-
ate numbers on the Information Retrieval Service card.

Alloy Computer Products Inc
100 Pennsylvania Ave
Framingham, MA 01701

(617) 875-6100

TWX 710-346-0394

Circle No 721

Archive Corp

1650 Sunflower Ave
Costa Mesa, CA 92626
(714) 641-0279

TLX 4722063

Circle No 722

Braemar Corp

11400 Rupp Dr
Burnsville, MN 55337
(612) 890-5135

TLX 882169

Circle No 723

Irwin Magnetic Systems Inc
2101 Commonwealth Blvd
Ann Arbor, MI 48105

(313) 996-3300

TWX 810-223-6050

Circle No 724

Mountain Computer Inc
360 El Pueblo Rd

Scotts Valley, CA 95066
(408) 438-6650

TWX 910-598-4504
Circle No 725

Tallgrass Technologies Inc
11100 W 82nd St

Overland Park, KS 66214
(913) 492-6002

TLX 437121

Circle No 726

3M Co
Magnetic Media Div

Building 223-5N, 3M Center

St Paul, MN 55144
(612) 733-2172
Circle No 727

Wangtek Inc

41 Moreland Rd

Simi Valley, CA 93065
(805) 583-5255

TLX 650450

Circle No 728
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“YOU NAME THE APPLICATION -
WE'VE GOT THE MODEM IC.”

For Today’s Designs MODEM IC SELECTION CHART

A quick glance at our Selection Chart shows
that at data transfer speeds of 300 to 2400 BPS
for US. or world-wide market applications,
Silicon Systems has the industry’s most
advanced family of pin-compatible, single-chip
modems available now for your current designs. 73K212

For Tomorrow’s Designs 73K

We call this versatile family the SSI K-Series 73K222
line of single-chip modems. These CMOS
integrated circuits are all software and hard- e
ware compatible, allowing for easy product SRR S [ o R R i
upgrading over the entire Belland CCITT ranges
of full-duplex, split-band telecom standards 73K212L

needed for your present and future designs.
73K221L

Special Features For Special Applications
73K2221

The family includes an easy-to-use micro- ———
processor control interface, and versatile B 73K224L
features suitable for a wide variety of appli- R WSt 2 S R RSy e

cations. The “U” versions integrate an industry

standard UART with the modem function in a 73K2120
design optimized for integral bus applications,
and the low-power "L versions operate from a 73K221U
single + 5 volt supply, making portable, battery,

or line powered designs possible. \afi 13K2221 odc
i integral

Call Now! + Diagnostic , } ‘ designs.
(714) 731-7110, Ext. 575

73K322°

For more information on the K-Series Family, or
our complete line of Tone Signaling, Telephony,
and Digital Telecom products, send for
our Modem and Telecom brochures today.
‘Silicon Systems,

14351 Myford Road, «*
Tustin, California 92680. % r

i ﬂ - _

73K322L°

73K324"°

INNOVATORS IN J INTEGRATION

“Where we design to your applications.”

Circle 70 for Product Information
EDN November 12, 1987 71
Circle 109 for Career Information






“Here” is the 51 inch
slot on your PC systems.
“Now” is when you can get
2 Mb, 31", ultra-slim -
floppy drives to fit in them.
And Toshiba is the com-
pany to get them from. ™=

Because the Toshiba ND —
Series 3% floppy drives are avallable now
to meet the widening demand for narrower
drives. Not on the drawing board, not just for
evaluation, but in production. Which means
that you can join the 31" trend without further
delay.

And with our Universal Installation Kit you
won't lose any time at all. It gives you every-
thing you need to easily fit our 3" drive into
your 5Y4" half-height slot. Making “now” an
even more immediate possibility.

But then, possibilities are always open at
Toshiba. With a complete family of drives
to meet every application. From half a mega-
byte to 3.6 gigabytes. From floppy to optical.
We make the drives to make your systems
competitive.

And the ND Series 3% floppy drives will
do just that. To find out how fast you can get
started call us at 714-583-3150.

Because the more you make of the here and
now, the better off you’ll be later.

In Touch with Tomorrow

TOSHIBA

Disk Products Division, 9740 Irvine Boulevard, Irvine, CA 92718

©1987 Toshiba America, Inc.
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Unleashing the Power
of Analog ASICs



...It’s about time!

Macrochip—The analog ASIC solution

Leading-edge system designs require
powerful IC solutions. As an analog cir-
cuit designer, you are challenged to
meet system requirements—per-
formance, miniaturization, reliability
and cost—on time
and within budget.
The solution—
Macrochip.

The benefits of true
semicustom analog

Ferranti Interdesign
brings all the benefits of true semi-
custom IC technology to analog circuit
designers, because the Macrochip, like
Gate Arrays, require customization of
only the metal mask to implement even
the most sophisticated analog design.
Your benefits—Assured performance,
design flexibility and low development
costs.

Semicustom analog means powerful
reductions in both cost and turn-
around time

Integration of a typical analog Macro-

chip, from completed layout to proto-

types, starts at $1,800.00 with a turn-
around time of 4 weeks. Compare that
to standard cell or full custom!

Our broad selection of Macrochip arrays
will let you choose the chip that match-
es your circuit complexity without hav-
ing to pay for unused
silicon! The Result—
A cost effective solu-
tion from develop-
ment through produc-
tion.

Macrochip—A grow-
ing family

The Macrochip series now offers the
designer a family of gridded arrays with
various component counts and a repeat-
ed cell structure common to all arrays,
providing optimum array sizes for any
analog design, while permitting the
transfer of designs between arrays.

The present Macrochip family of nine
20V bipolar arrays with f; of 400MHz
(small NPNs) is expanding to include a
family of 40V bipolar arrays with a
selection of MOS capacitors and high
value implant resistors. This allows you
to use the Macrochip in a broad range

Schematic Capture using
FutureNet with Ferranti
Interdesign Symbol
libraries

of standard, as well as high-voltage,
low-current linear applications. Further
enhancements to the Macrochip family
will soon be available from Ferranti
Interdesign for even
higher-performance
linear applications.

Complete CAE sup-
port for Industry-
Standard work-
stations.

Macrochip is fully supported for
schematic capture, simulation and
layout with Ferranti Interdesign
libraries, using FutureNet®/PSpice™,
Analog Workbench™, PC Workbench™
or Mentor™ software. Ferranti Inter-
design libraries consist of extensive
Macrochip device symbols and Macro
subcircuit libraries, models for the
various versions of Spice and layout

=n_-m=--:m--nm:=
T AT T AR = Taiesr] [N T 0

Circuit Simulation using
PC Workbench with Fer-
ranti Interdesign Circuit
Models

databases—all provided to our cus-
tomers free of charge.

library. Predesigned analog circuit func-
tions such as op amps, comparators,
sample and hold circuits and timers give
you the flexibility to design hierarchic-
ally from sub-system level to transistor
level—whichever suits your circuit re-
quirements.

A continually expanding analog cell
library.

Another powerful feature of Macrochip
is our continually expanding Macro cell

FutureNet is a registered trademark of the FutureNet Corp. PSpice is a trademark of
the MicroSim Corp. Analog Workbench and PC Workbench are trademarks of Analog

Design Tools Inc. Mentor is a trademark of the Mentor Graphics Corp.
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The power of experience.

Ferranti Interdesign brings the ex-
perience of over 2,500 analog integra-
tions to meet your analog ASIC re-
quirements. That's more semi-custom
analog integrations than anyone in the
industry!

Let Macrochip unleash the power of
your system design today by contacting
a local sales representative, an Authorized

Analog Simulation using
MSpice on Mentor with
Ferranti Interdesign Cir-
cuit Models

Design Center, or call Ferranti
Interdesign direct at (408) 438-2900.

FREE OFFER
Macrochip Demo Diskette*

|

|
: For a visual demonstration illustrating the :
| ease of analog semicustom using Macrochip, |
| fill in the coupon below, and mail it to: |
| Ferranti Interdesign Inc. !
! 1500 Green Hills Road !
[ Scotts Valley, CA 95066 '
: Name :
; Position |
| Company |
| Address !
| 1
| |
|
|

City/State/Zip.
Country/Phone )
*5 %4 "floppy disk—requires IBM PC or compatible with |

EGA or better. EDN111287 |
__________________ l

Solutions
in
Silicon

FERRANTI

Ferranti Interdesign Inc
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7-VA National
Semiconductor

AGCS family
now expanded
to 11 devices —

see box at right
Jor details.




Finally, graphics to match
your imagination...now more than ever.

INTRODUCING THE FIRST
EFFECTIVELY PARTITIONED
VLSI ARCHITECTURE FOR
TRULY FLEXIBLE GRAPHICS
SYSTEMS DESIGN

Imagine a graphics architecture so
powerful, you can achieve 16K-by-16K reso-
lution. So effective, you can add virtually
unlimited planes of color without degrading
performance. So flexible, you can integrate
it into an existing design or use it to build an
entire range of new systems.

That's the Advanced Graphics Chip Set
from National Semiconductor.

By using a multiple-chip, modular
approach, the Advanced Graphics Chip Set
avoids the design compromises and limita-
tions of single-chip solutions.

That gives you two unprecedented bene-
fits: performance and flexibility.

Which means you can design exactly
the type of system you need with exactly
the level of performance your applica-

tion demands.

For example, you can integrate
part of the chip set with an existing

general-purpose microprocessor for
alow-end display.

Or you can utilize the chip set’s full capa-
bilities for a high-end, high-performance,
high-resolution CAE/CAD workstation
or laser printer — with virtually unlimited
planes of color. Yet with the same high-
speed performance as a black-and-white
application.

In fact, you can design an entire range
of graphics systems without having to

“reinvent the wheel” each time, by using the
same hardware building blocks and the
same central software in each of the systems.

© National Semiconductor 1987
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Now expanded for even more design
flexibility and freedom.

2 BitBlt Processing Units (BPUs ). 20-MHz
devices that control data movements within their
own dedicated memory planes or between those
planes and other memory planes in multi-color
systems. AVAILABLE NOW.

4Video Clock Generators (VCGs). Timing and
control generators providing all the synchronization
signals needed by a graphics system. Pin-program-
mable pixel frequencies for both low-frequency
(125 MHz) and high-frequency (225 MHz)
applications. AVAILABLE NOW.

THE ADVANCED GRAPHICS CHIP SET

including dual-access arbitration logic for multiple-
CPU applications. AVAILABLE NOW.

Atotal of 11 chips — all introduced in a single
year between Siggraph 1986 and Siggraph 1987. An
unmatched commitment to graphics system design.

And soon another family member, now in beta-
site testing: Raster Graphics Processor (RGP).
Afully programmable, high-performance micro-
processor specially tuned for graphics applications.

All devices available in PLCCS.

2 Video Shift Registers (VSRs).
Parallel-to-serial shift registers CRT
capable of serial-output rates up to ADDRESS |RGP PRINTER
225 MHz. Compatible with 10K ECL | C ,l PLOTTER
outputs or with 100K ECL outputs. | P = =-DATA
AVAILABLE NOW. U J>- <CONTROL
Memory-array controllers for dual- D-(F)&M PLANE CONTROL PLANES
port video RAMs from 256K to 4 Mbits, CONTROLLER! | DATA

THE MULITPLE-CHIP
SECRET

The secret to all this flexibility and
performance is our unique multiple-chip,
modular approach. Rather than trying to
squeeze all the important graphics functions
onto a single chip — which would require
some significant design and performance
compromises — we ve partitioned appro-
priate functions onto individual building-
block ICs. This allows us to optimize the
design of each chip, and allows you to
optimize your own design for your particular
application.

GRAPHICS
WITHOUT LIMITS

What matters most about the Advanced
Graphics Chip Set, of course, is what it
does for you And that answer is clear when
you consider its high performance, its

CIRCLE NO 194

modular approach, its open architecture,
and its programmability: It gives you
graphics without limits. It gives you true
design freedom. It gives you the opportunity,
for the first time, to design a graphics sys-
tem “custom fit” to your exact specifications.
So what are you waiting for? If you're
tired of those limited single-chip solutions
bogging down your designs, take a look
at the Advanced Graphics Chip Set. And learn
how you can design a graphics system
to match your needs. . . as well as your
imagination.
For more information and avail-
abilities, just contact your local National
Semiconductor Sales Engineer or write:

National Semiconductor
Advanced Graphics, MS 23-200
P0O. Box 58090

Santa Clara, CA 95052-8090

National
Semiconductor

7



A compact 1553 that carries a busload.

The UT1553B BCRT data bus system
proves that big things do come in
small packages. It’s loaded with
features including both MIL-STD-
1553B Bus Controller and Remote
Terminal functions and advanced,
specialized memory management —
all on one low-power CMOS chip.
It’s the next generation product
in our 1553 family. The BCRT was
designed to reduce host intervention
with automatic DMA and address
generation. It automatically executes
message transfers, provides
interrupts, and generates status
information. UTMC’s BCRT allows
you to implement a pseudo-trans-
parent dual-port RAM configuration.

78

The BCRT’s bus controller uses
a linked-list message scheme to pro-

vide the host with message “chaining?’

Memory space is optimized by using
programmable address pointers. As
an RT, the BCRT implements time
tagging and message history
functions. It also supports multiple-
message buffering—up to 128—
including variable-length messages
to any subaddress.

The BCRT complies with the
standard LAN used for military
systems while meeting selected tests
in MIL-STD-883C. It is available
in 84-pin LCCs, PGAs, or Cerquads.

Don’t miss the bus on your 1553
system needs. Call UTMC.

CIRCLE NO 193

Product Marketing

United Technologies
Microelectronics Center

1575 Garden of the Gods Road
Colorado Springs, Colorado 80907
1-800-MIL-UTMC

\\\"/// TECHNOLOGIES
CENTER
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KEEPING AMERICA

COMPETITIVE

Chip sets for PC /AT compatibles
support faster wPs and shrink board size

Margery S Conner,
Regional Editor

Using a chip set that provides the
basic nonmemory functions of an
IBM PC/AT mother board, you can
build a board for your system that is
less than half the size of IBM’s ver-
sion. Generally, the only additional
ICs necessary are the uP, keyboard
controller, and buffer chips. In all,
the total number of chips required is
well below that of IBM’s 110, along
with a corresponding reduction in
power (Table 1). All of the chip sets
available support speeds faster than
that of IBM’s PC/AT, the differ-
ences among them depend mainly
on whether or not they offer more
capabilities than the IBM PC/AT
mother board.

In general, chip sets for PC/AT
compatibles fall into two categories:
straight implementations of the
IBM PC/AT mother board, with all
of its faults and virtues; and new
chip sets that implement the
PC/AT’s capabilities and incorpo-
rate some non-PC/AT features as
well, such as fast mode-switch, ex-
tended memory, and shadow RAM.
The new chip sets are available from
Chips and Technologies Inc (CTI),
Faraday, and Zymos; VLSI Tech-
nology, G2, and Logicstar sell the
straight-implementation chip sets.

The number of extra nonmemory
ICs required to implement a mother
board varies, depending on the chip
set. Logicstar’s SL600X chip set
needs 36; Zymos’s Poach/ATFB re-
quires one. Note the attendant
prices, though: The Logicstar chip
set sells for $44 in low volumes,
whereas the Zymos chip set costs
almost twice that in OEM quantities
($75). If board space isn’t a major
consideration in your application,
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Most manufacturers will supply a chip-set evaluation board so that you can test a chip set
before you buy. Chips and Technologies’ CS8221 fits in the same form factor as the IBM

mother board.

you may be better off with the less-
expensive set. No matter which chip
set you choose, however, you still
achieve a total IC count well below
that of IBM’s PC/AT.

Power requirements are reduced

The chip sets also offer the oppor-
tunity to reduce your system power
requirement. Make sure, though,
that the manufacturer hasn’t elimi-
nated a capability of the PC/AT
that’s vital to your design in its zeal
to reduce space and power. Fara-
day’s FE3600 chip set, for example,
doesn’t contain a clock/calendar cir-
cuit; if you need one, you’ll have to
add a chip like Dallas Semiconduc-
tor’s (Dallas, TX) DS1287 Real-
Time Clock Plus RAM, which con-
tains a battery and support
circuitry.

CTI departs from its previous
chip set’s architecture, which incor-
porated bipolar bus drivers (as does
the PC/AT) by going to an all-CMOS
design. The CS8221 contains the
control circuitry to add a bidirec-
tional driver if your application re-

quires more than the CMOS chip
set’s 8-mA drive capability.

VLSI Technology’s VL82C(PC/
AT) chip set has a CMOS address-
and data-bus buffer chip that can
supply as much as 20 mA. If you
need more current, you can add a
bidirectional bus driver, but the
chip set doesn’t have the integral
control circuitry for one, and there-
fore you’ll need more chips than the
16 listed in Table 1. Study the data
sheets, and if they don’t provide
enough detailed information, ask
the manufacturer which IC each in-
dividual chip replaces.

Processor speeds are faster

Systems based on these chip sets
offer faster speeds and reduced
board size. The simplest way to
gain a speed advantage over IBM’s
8-MHz PC/AT is to raise the pro-
cessor clock speed. All of the chip
sets support 8-, 10-, and 12-MHz
clock rates for the 80286. Further,
CTI’s CS8221, Faraday’s FE3600,
G2’s GC(PC/AT), and Zymos’s
Poach/ATFB can also operate with
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AMD’s 16-MHz 80286. CTI and Far-
aday both stress that their chip sets
will be able to support AMD’s
80286s operating faster than 16
MHz as these wPs become available.
You should remember, however,
that Intel has named AMD in a
lawsuit over the 80286, and it’s pos-
sible that its production will be held
up.

It’s already a certainty, however,
that the 80386 has a long lead time
and a high price, and this is the
reason the manufacturers of the
higher-speed chip sets are support-
ing the 16-MHz 80286 as an alterna-
tive to a PC/AT compatible designed
around the 32-bit 80386. Early this
fall, an Intel distributor quoted a
price of $599 (1000) for the 80386,
but wouldn’t quote delivery: At that
time, the vendor had been allocated
only 165 of the chips for the south-
western US. Apparently Intel is
selling all it can make of these chips
to companies like IBM and Compaq,
who are buying in very large quanti-
ties. All in all, you may be better off
choosing a higher-speed 80286-
based design; all the chip sets sup-

port 10- and 12-MHz systems, and
so you have a fallback if your
16-MHz 80286 encounters availabili-
ty problems.

Both the straight implementa-
tions and the newer offerings oper-
ate at faster processor speeds than
the IBM PC/AT’s 80286, but you
should be aware of the limitations of
the add-in cards you need to use on
the system bus. Most add-in-board
manufacturers will only guarantee a
board’s compatibility with the clock
frequencies in the standard IBM
PC/AT. You may have problems
running your system bus at 12 or 16
MHz.

CTI and Faraday have schemes
for slowing the system bus to ac-
commodate the slower cards. Fara-
day’s chip set slows the bus only for
accesses to slower add-in boards. If
you have an add-in board that only
runs on an 8-MHz bus and your
system bus is running at the pnP’s
16-MHz clock frequency, the chip
set slows the system bus to 8 MHz
to let the P access the slow board.
When the board access is complete,
the chip set returns to 16-MHz oper-

ation. This speed change is made
under software control; therefore,
your system’s program must be
written so that it takes the slow
speeds of the peripherals into ac-
count.

The CTI chip set gives you the
option of completely segregating
the wP bus from the system bus:
You can run the pP bus asynchro-
nously to the system bus. You can
select from three possible sources
for the system bus clock—the pP
clock, the P clock divided by 2, or
an external source. For instance, if
you want to run the pP clock at 16
MHz, you have a choice of running
the system bus clock at the full 16
MHz, using the chip set’s internal
divide-by-2 circuitry to obtain a sys-
tem bus clock of 8 MHz, or using an
external clock source to generate a,
say, 12-MHz rate.

Bus schemes: pro and con

The disadvantage to CTI’s
scheme is that the system bus speed
is constrained by the speed of the
slowest add-in card on the bus. Its
advantage over Faraday’s scheme is

TABLE 1—REPRESENTATIVE CHIP SETS FOR 80286-BASED PC/AT COMPATIBLES

| maximum ADDITIONAL MAXIMUM ON-CHIP
NUMBER OF | 4P CLOCK | CHIPS NEEDED RAM BUS DRIVE | CHIP-SET
MANUFACTURER CHIP SET CHIPS/SET (MHz) | (EXCLUDING RAM) (BYTES) CURRENT PRICE
CHIPS AND Cs8221 4 16 24 8M (LIM EMS) 8 mA 12 MHz:
TECHNOLOGIES (CTl) (82C211, 212, $108.90 (100)
215, 206) 16 MHz:
$136.80 (100)
FARADAY FE3600 4 16 6 8M (LIM EMS) 24 mA $95 (10,000)
(FE3001, 3010,
3021, 3031)
G2 GC(PCIAT) 3 16 10 M 24 mA $78 (10,000)
(1 GC101 AND
2 GC102s)
LOGICSTAR SL600X 5 12 36 M 24 mA $44 (100)
(SL6001, 6002, (BUS DRIVER .
6003, 6004, ICs ARE
6005) BIPOLAR;
LOGIC ICs
ARE CMOS)
VLSI TECHNOLOGY | VL82C(PCIAT) 5 12 16 640k 20 mA $68.85
(VL82C100, 101, (10,000)
102, 103, 104)
ZYMOS POACH/ATFB 6 16 1 16M 20 mA UNDER
(P7,8,10, 11, (LIM EMS 4.0) $75
12, 13) (1000)

*THIS PRICE ALSO INCLUDES A GRAPHICS CONTROLLER AND A DISK CONTROLLER.
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that you don’t need any special pro-
gramming to exploit it.

In general, if your system’s add-in
boards will be accessed frequently
and will also be constrained by a bus
speed that’s lower than the pP
clock, the CTI scheme may be the
best, particularly if your software
doesn’t take slower peripherals into
account. If most of your system’s
add-in boards can operate at the pP
speed with only occasional accesses
to slower add-in boards, and you
know that the software is capable of
allowing for slower peripherals,
Faraday’s scheme may be better.

As stated earlier, the newer chip
sets from CTI, Faraday, and Zymos
offer more than just faster pro-
cessor speeds; they provide fast
mode-switching, shadow RAM, and
extended-memory support. These
chip sets accelerate the 80286’s
mode-switching ability by copying
the way IBM speeded up its Model
50/60 PS/2.

Whenever an IBM PC/AT
switches between the real-address
mode (which is the mode the 8088/
8086 programs use) and the pro-

EVALUATION
BOARD
PRICE COMMENTS
$2450 CHIP SET DOES NOT
INCLUDE BUS DRIVERS.
ADD EXTERNAL DRIVERS
FOR >8-mA CAPABILITY.
$1095° | SAMPLES WILL BE
AVAILABLE IN 4TH QTR.
$699 SAMPLES WILL BE
AVAILABLE IN 4TH QTR.
NONE PIN-FOR-PIN
COMPATIBLE WITH CTI’s
OLDER 82CS220.
$2000
UNDER | SAMPLES WILL BE AVAIL-
$1500 ABLE IN 1ST QTR OF 1988
(12-MHz SAMPLES WILL
BE AVAILABLE IN 4TH
QTR 1987).

Chip sets such as the GC(PC/AT) from G2
can squeeze the functions of an IBM PC/AT-
compatible mother board into as few as three
ICs.
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tected virtual-address mode (which
gives you access to the 80286’s 16M
bytes of memory), the system has to
be reset. Because IBM reset the
PC/AT’s wP through the 8042 key-
board controller, the 8042’s delay in
recognizing reset commands means
mode switching takes about 90
psec, a costly time penalty.

In the Model 50/60, IBM set up a
port for resets, which reduces the
mode-switch time to 1 psec. Note
that this reset is transparent to the
software; if you have a memory-
resident program such as Sidekick,
for example, it remains in RAM
after a mode switch.

Fast pP speeds affect memory
accesses as well as bus timing. Re-
member that a fast processor can
drive up system cost if you must use
correspondingly fast memory to
support it. The 80286 inserts clock
cycles, or wait states, within its
machine cycle while it’s waiting for a
slow device (like a 120-nsec dynamic
RAM) to return the ready line high.
During wait states, the 286 does
nothing. You've probably seen the
ads for 10- and 12-MHz PC/AT
clones that mention in fine print (if
at all) that the RAM requires three
wait states—nullifying the pro-
cessor’s speed advantage.

Paged architecture’s available
CTI uses a paged/interleaved
memory architecture to enable fast

response from slow 120-nsec dynam-
ic RAM in a fast 12-MHz system.

The 80286 memory architecture is
set up in pages. Normally, you use
one word to specify the page and the
next word to specify the location
within the page. Because most
memory accesses are sequential,
CTI’s interleaving scheme pre-
fetches the next memory location
and assumes it will be within the
same page, thus saving the fetch
operation of the page word.

As a consequence, if the next
memory location that the RAM re-
quires is in the same page, no addi-
tional wait states are necessary. Ifit
isn’t in the same page and the RAS
signal is high, there’s one wait state
for a read memory access and one
for a write memory access. If it isn’t
in the same page and the RAS sig-
nal is low, there are three wait
states for a read operation and two
for a write operation. CTI claims
that, in the course of using a com-
mon program like Lotus 1-2-3, you'll
find the average number of hits and
misses in prefetching the next ad-
dress yields an effective wait state
of 0.7. Keep in mind, however, that
one wait state is always required for
a memory-write operation—the 0.7
figure refers to the average number
of wait states. Although you can use
120-nsec dynamic RAM with CTI’s
chip set to achieve the 0.7 effective
wait states, you need to use the
more-expensive 100-nsec dynamic
RAMs with 16-MHz systems.

Shadow RAM speeds BIOS

A PC/AT compatible’s basic input/
output system (BIOS) is stored in
ROM, which can be slower than the
slowest dynamic RAM. (The BIOS
assigns interrupts to the interrupt
vector table, handles keyboard com-
munications, and generally per-
forms basic functions that must be
present for the disk operating sys-
tem to communicate with the hard-
ware.) At the faster pP speeds, the
BIOS PROM access times force the
wP to insert additional wait states.
By transferring the BIOS software
from ROM into fast RAM (shadow
RAM) at power-on, you speed BIOS
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execution time. Instead, of accegsing
the slow ROM, the CPU obtains
BIOS instructions from the 'fast
shadow RAM. All three of the
newer chip sets offer the shadow-
RAM feature. '

Faraday’s chip set also lets' you
access the 8-bit BIOS iﬂ§tructiops as
16-bit words. Note that the ability

to operate with 16-bit words instead
of 8-bit bytes doesn’t automatically
double the BIOS software’s execu-
tion speed, because most of the
BIOS-related hardware, such as the
EGA (enhanced graphics adapter)
operates on an 8-bit bus.

IBM has copyrighted its BIOS,
and thus your computer will require

For more information . . .

For more information on the chip sets discussed in this article, contact the
following manufacturers directly or circle the appropriate numbers on the

Information Retrieval Service card.
Chips and Technologies Inc G2 Ine
521 Cottonwood Dr
Milpitas, CA 95035
(408) 434-0600
Circle No 729

Faraday Electronics Inc
749 N Mary Ave
Sunnyvale, CA 94086
(408) 749-1900

TLX 706738

Circle No 730

1655 McCarthy Blvd
Milpitas, CA 95035
(408) 943-0224

" Cirele No 731

Logicstar Inc

4160-B Technology Dr
Fremont, CA 94538
(415) 651-2796

TWX 510-601-1813
Circle No 732

VLSI Technology Ine
10220 S 51st St
Phoenix, AZ 85044
(602) 893-8574

Circle No 733

Zymos Corp

477 N Matilda Ave
Sunnyvale,CA 94086
(408) 730-5400

TWX 910-339-9530
Circle No 734

a set of compatible BIOS software
routines from a third party. The
most popular BIOS ROMs are Phoe-
nix’s (Norwood, MA) and Award’s
(Los Gatos, CA). These BIOS rou-
tines are fully compatible with
IBM’s, so most of the clone manu-
facturers use them. No major com-
plaints have been reported. Faraday
is the only chip-set manufacturer
that has developed its own BIOS.
Although CTI’s previous chip sets
could use IBM’s own BIOS PROM,
the CS8221 doesn’t because of the
extensive pP register setup that
must occur before the BIOS is
loaded. CTI provides the register
setup software that you have to load
prior to loading the BIOS into the
shadow RAM. Phoenix expects to
have these setups incorporated into
its BIOS by the next quarter.
CTT’s, Faraday’s, and Zymos’s
chip sets increase their memory size
over a standard IBM PC/AT by
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using some version of the Lotus-
Intel-Microsoft extended-memory
scheme (LIM EMS) (Ref 1). The
LIM EMS standard supports a sys-
tem RAM to a maximum of 8M
bytes; CTI and Faraday implement
this version. Zymos implements
LIM EMS 4.0, which supports a
system RAM of 16M bytes max.

If none of the chip sets discussed
here exactly suits your application,
consider customization, either at
the chip or board level. A chip-set
manufacturer’s ability to offer ver-
sions customized for your applica-
tions varies, depending on the back-
ground of the manufacturer. VLSI
Technology and Zymos both stress
their ability to easily customize the
basic chip sets; both companies
started in the ASIC business.

Customizing a chip set provides
several advantages. Your product is
no longer based on a commodity
chip set available to your competi-
tion; plus, you can optimize the

product for your particular applica-
tion. However, the disadvantages
may be stronger. For example, be-
cause your product isn’t an off-the-
shelf item, longer turnaround times
are likely.

CTI, the first vendor to offer
PC/AT replacement chips, has only
lately begun to mention that it can
provide customized versions of its
chips. However, it recommends
them only for high-volume (25,000
to 50,000) applications.

Faraday, like CTI, lacks a back-
ground in custom ASIC services and
gives little encouragement to its
customers to customize. Instead,
the company takes advantage of the
extensive SMT board facilities of its
parent company, Western Digital,
and recommends that you customize
the support circuitry surrounding
the chip set.

Before you decide on an off-the-
shelf chip set vs a custom design,
you may want to try an evaluation

board, which all of the chip-set man-
ufacturers offer. Rather than com-
mit to any chip set without verify-
ing how it will perform with your
software, you can test the chip set
on a PC bus-based board. Table 1
lists prices. EDN
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Transparent. Portable. The
natural evolution of TCP/IP
for UNIX™ Such a natural, in
fact, WINS/Streams is the
UNIX V.3 communications

s. The solution

standard. Truly life-sustain-
ing. For more information,
call 800-872-8649 (in
California 800-962-8649)
or send us this ad with
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Experience EZ-PRO.

EZ-PRO Emulators

o

Experience quick delivery,
easy operation, fast develop-
ment schedules. EZ-PRO*
users reap the benefits of the
C language fully integrated
with advanced emulation VAX," MicroVAX," and Sun
tools, including precedence Workstation”
triggering, Deep Trace," EZ-PRO users also have the
on-line code revisions, and advantage of the best post-
performance analysis tools. sales support in the industry.
In addition to IBM"* PC-XT/ They know that their
AT, hosts include IBM Personal emulators are covered by

System/2;" Macintosh II}"

American Automation’s
5-year limited warranty.

And the cost? EZ-PRO
development support, both
hardware and software, for
64180 projects—less than
$2,800* Same for 8051.
The 68HC11—$4,495 *

Experience EZ-PRO for
your next project.

Intel: 8031 Motorola: 6800 Hitachi:  6301R Rockwell: 6502 RCA: 1802 Zilog: Z80A

8032 68B00 6301V1 6503 1805 Z80B
8086 8035 68HC11A2 6801 6301X 6504 1806 Z80H
8088 8039 68HC11A8 6802 6301Y 6505 CDP6805C4 Z180
80186 8344 68B02 6303R 6506 CDP6805C8 Z8001
80188 8048 68000 146805E2 6305V 6507 CDP6805D2 78002
80286 8049 68008 6803 63705 6512 CDP6805E3

8}(!{;1) 68010 (?808 . (?f’.()&) . f?.:)l.'i Harris: 80C86 NEC: V20 V40

8051 68B08 6309E 6514 30C88 V30 V50

8085A 6809 64180R0 6515 - -

8085A2 6809E 64180R1 National: Signetics: 8X300

8096/97 68B09 NSC800 8X305

68BO9E
...AND MORE

*Assumes EZ-PRO Development Station
connected to MSDOS host.

IBM is a registered trademark of

International Business Machines,

VAX and MicroVAX are registered trademarks
of Digital Equipment Corporation,

Macintosh is a registered trademark of

Apple Computer, Inc., Sun Workstation

is a registered trademark of Sun
Microsystems, Inc.

american automation ,A

2651 Dow Avenue, Tustin, California 92680 (714) 731-1661
FAX: 714/731-6344
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IS SCOPE SETUP
A SOURCE OF DELAY?

The Tek 2465A with AUTO SETUP
is the time-saving solution. See up
to four waveforms on-screen at the
touch of a button. Your display is
triggered and scaled automati-
cally, without having to adjust a
single knob. Add other standard
features such as 350 MHz
probe-tip bandwidth, 2 mV/div
sensitivity and auto trigger
level—all in a scope made
for solving tough prob-
lems in analog design.
It makes trou-
bleshooting trou-
ble-free!

GUT
IT OUT!

[J Please send me your free Yes! | want a closer look at the Tek 2445A/2465A Family.
videotape introduction, “The

2445A/2465A Family: From

Performance to Productivity.” Name
[] Please send me your free 22-page
brochure. Title
[ Please have a Tek representative
get in touch with me as soon as Company
possible to arrange a
demonstration. oo
In a hurry? Call Tek direct
1-800-426-2200 City State Zip
( )
D887-6-38AX EDN Phone Ext

Tektronix

COMMITTED TO EXCELLENCE

Copyright ©1987, Tektronix, Inc. All rights reserved. PMA 816A-1



SGOPES GUT OUT FOR
YOUR KIND OF WORK.

Accurate measurements, accu-
rately interpreted. The 350 MHz
2465A builds on proven, industry-
standard high performance. You can
easily measure pulse parameters
and frequency with on-screen cur-
sors. Full bandwidth is maintained at
2 mV/div sensitivity to monitor low-
amplitude signals such as noise and
ripple with full fidelity.

You can make timing measure-
ments with 20-ps resolution at sweep
speeds to 500 ps/div. And trigger on
500 MHz signals from any one of four
channels or on four asynchronous
channels. Dual, delaying time bases
mean precise measurements on
complex waveform details.

Measurement options, extended
capabilities. For specialized per-
formance requirements, five com-
binable enhancements are available
—a GPIB interface, digital multi-
meter, counter/timer functions with
enhanced triggering, 17-bit word
recognition and video measurement
capabilities.

Three multiple-option packages,
the 2465A Special Editions, are con-

Key Features | 2465A DV | 2465A DM | 2465A CT | 2465A 2445A
Probe Tip 350 MHz 350 MHz 350 MHz 350 MHz 150 MHz
Bandwidth
No. of Channels 4 4 4 4 4Rt
Horizontal 2% 2% 2% 2% 2%
Accuracy (.001%%) (.001%") (.001%") (.001%") (.001%%)
Max. Sweep 500 psec 500 psec 500 psec 500 psec 1 nsec
| Speed i .
Vertical Sensitivity | 2 mV/div 2 mV/div 2 mV/div 2 mV/div 2 mV/div
Trigger Frequency | 500 MHz 500 MHz 500 MHz 500 MHz 250 MHz
GPIB Standard Standard Standard Optional Optional
Counter/Timer/ Standard Standard Standard Optional Optional
Trigger/Word
Recognizer
Digital Multimeter | Standard Standard Not Optional Optional
Available
Video Trigger Standard Not Not Optional Optional
Available Available
Probes 4 4 4 2 2
Warranty 3 years on parts and labor, including CRT =

*with Counter/Timer/Trigger

figured for specific application areas
at a significant savings over the sep-
arately ordered options.

All models come with Tek's com-
prehensive three-year warranty on
labor and parts, including the CRT.

Get the full story! Return the
reply card, or call your Tek Sales
Engineer for a hands-on demonstra-
tion. To place an order or request
product literature, call Tek direct:

1-800-426-2200.
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Analog CAEis
More Than SPICE.

It's the ability to predict
manufacturing yields, find stressed
components, and pick devices from
libraries containing over 1,200 simple b
and complex devices. It gives you
software-based instruments that act
just like the instruments
in your lab—except

they make
measurements
that would be
impossible with
normal lab
equipment.
Analog CAE is now
all of this, and more—thanks
to the Circuit Design Tool Kit
and the popular Analog Work-
bench™and PC Workbench™ soft-
ware. All are designed to work with
a variety of CAE and CAD systems,
simulators and models (including
your own), and remote computers.

Why settle for SPICE alone when
you can have a complete set of the
most advanced design tools made
today? See the latest in analog CAE for
yourself: call 1-800-ANALOG-4,
ask for a FREE Demo Disk or Video.

CIRCLE NO 191

ANALOG
DESIGN
TOOES

1080 East Arques Avenue
Sunnyvale, CA 94086
408-737-7300 or 1-800-ANALOG-4

©1987 Analog Design Tools, Inc
Analog Workbench and PC Workbench are
trademarks of Analog Design Tools.







Most complete ASIC building blocks.
Most versatile design/package options.
Most experienced ASIC technology.

Nobody but nobody puts ASIC technology

together like OKI Semiconductor can.

Ease into ASIC with OKI as your close
working partner—and you instantly
support your VLSI application with the
most comprehensive ASIC capabilities on
the world market today. Bar none.

From gate array, standard cell and full
custom chips to standard components
to integration to advanced board level
products, OKI alone puts you on the
leading edge of ASIC technology and its
complete implementation.

OKI:

Opt for OKI ASIC, and you open up your
options across the board. Only OKI now
offers the system designer the unique
security and entry ease that only a
proven track record in CMOS ASIC
problem-solving can provide. This his-
tory of performance built up since 1977
has produced the widest range of solid
building blocks yet: advanced ASIC prod-
ucts and packaging including surface-
mount, backed up with the most flexible
cell libraries, CAD/CAE design tools and
development aids.

As your working partner, OKI ASIC ex-
pertise is available to you at any stage of
the development process. We’ll help you
define system requirements, determine
the most cost-effective product solutions
and supply complete design software—
accessible at your own workstation or

volume fabrication, assembly and testing
completed in one of the world’s most
highly robotized manufacturing

facilities.
O |-

Compare ACAE
Total ASIC I8
Capabilities ACAE;
Gate Arrays to 10K Gates e | o
Standard Cells to 30K Gates e | o
Full Customs - Lowest Cost ®
1.5 Micron Cell Library e (o |0
Macro Cells e |0
Bi CMOS ®
High Density ®

Surface Mount Packages
Board Level Products ®
Supporting Standard Products @
COB Technology @

(Chip on Board)
CAD/CAE Design Support ® o o
Customer-Friendly o (o o

Design Interface
Regional Design Centers e o o
Robotic Manufacturing ®

ASIC Solutions from OKI:
You can’t beat the logic!

r-------------------l

I Please rush complete technical data/specs

through our regional design centers. And | on OKI capabilities in:

then we take it from there: with high

L

A
S

( ) Gate Arrays
( ) Standard Cells
( ) Full Customs

) Please call: we have immediate requirements:

Name/Title

Company
Attach coupon to business card or letterhead and return
to: ASIC Customer Service, OKI Semiconductor, 650 North
Mary Avenue, Sunnyvale, CA 94086. Tel: (408) 720-1900.
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Here are the
keys to faster

of
ASICs...
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All my military and space ‘Same supplier, loo
ASICs...same tools!" Harris”
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One

one company,
for all your j

Remember when semicustom IC designing was impractical because your technology options were
too limited, your CAD tools too new and turnaround too slow?

Times have changed! Now Harris makes designing military / space ASICs — in the broadest range
of technologies — easier than ever. Because you use the same workstation and design tools for all.

Libraries of solutions: Our GaAs DIGI-1I library offers nearly 50 fully characterized cells
that are ECL, TTL, CMOS or GaAs compatible. Or...in silicon our advanced HSC 2.0-micron rad-
hard CMOS library provides cells and macros you can intermix. Resident libraries also exist for CMOS
and bipolar, analog, and digital plus analog/digital mixed technologies.

Hardware and software: Our open-system software CAE/CAD toolset fully integrates
with Harris/Masscomp workstations, and meshes easily with other UNIX-based platforms. Daisy
and Mentor support is also available.

On to manufacturing: You handle the front-end; leave the back-end to Harris. We carry
your ASIC design through to mask, then manufacturing — with the screenings you want and most
popular packages: metal flat-pack, side-brazed DIP, chip carriers, and more.

Guaranteed survivors: Now you can create ASICs that tap the high speed of GaAs, or
the low power of CMOS, and are guaranteed to survive military and space environments. And you
can do it faster.

For more on military/space silicon and GaAs ASICs, call for our Rad-Hard/Hi-Rel Data Book.
In U.S. phone 1-800-4-HARRIS, or in Canada: 1-800-344-2444; for GaAs ask for Ext. 1525, for CMOS

IN MILITARY ASICs,
THE NAME IS

HARRIS

Harris Semiconductor: Analog - CMOS Digital
Gallium Arsenide - Semicustom - Custom

©1987, Harris Corporation . HARR'S

workstation,

military/space designs.
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WaferScale

55ns 250K ,

Shatter the
Speed. Bzu;rler. *




Non-Stop Performance.

Only WaferScale can take your
high-performance MPU, microcontroller,
or DSP processor past the conventional
speed limitations of standard EPROMs.
With a line-up of high-density CMOS
EPROMs that make wait-states a thing of
the past.

WSI's patented 1.2-micron, split gate
CMOS EPROM technology makes it
possible to push 80286s, 80386s, 68000s,
TMS320XXs, MC56000s and similar
processors to maximum speed.

32K x 8 in 55 ns.

Ideal for fast, byte-wide applications,
WSI's 32K x 8 (WS57C256F) comes
through with CMOS low power, high
speed, and fast standard programming.

EDN November 12, 1987

16K x 16 in 55 ns.

Designed for 16-bit, word-wide DSP and
microprocessor applications, WSI's 16K x
16 CMOS EPROM (WS57C257) packs
high performance and low power into
less board space.

32K x 8 goes Mil-Spec in 90 ns.

WSI's very-low-power military 32K x 8
CMOS EPROM (WS27C256F) provides 90
ns access time over the full military
temperature range, and fast standard
CMOS EPROM programming.

In fact, WSI offers the broadest, fastest
family of high-performance military
CMOS EPROMS available. Every WSI
CMOS EPROM can be specified for
enlistment in military applications from
advanced warning systems to secure
digital communications. And WSI
mil-spec devices are available in DIP or
space-saving CLLCC packages.

Break some barriers of your own.
Whether you're piloting commercial or
mil-spec, WSI can take your design
through the performance barrier with the
fastest fleet of high-performance CMOS

CIRCLE NO 188

EPROMSs around. To find out more, call
today: 800/331-1030, extension 234.
In California, call:

800/323-3939, extension 234.

Selected WSI High-Performance
EPROMs/RPROMs

Commercial Milif
Spe

Speed

90 ns 90 ns

WS57C65

WS57C64F
WS§57C49
WS57C49B
WS57C43
WS57C191/291 45 ns

Jarer/care

I ¥ ¥ E & R &

8K x 8 CMOS EPROM
8K x 8 CMOS RPROM
8K x 8 CMOS RPROM
4K x 8 CMOS RPROM
2K x 8 CMOS RPROM

35 ns

47280 Kato Road
Fremont, California 94538
(415) 656-5400

RPROM is a trademark of WaferScale Integration, Inc
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Options. No other ASIC company is able
to pack more logic, memory, processors or
peripheral controllers on a single IC.
Integration. No ASIC supplier is better
equipped to integrate large functional
blocks in 2 um and 3 um geometries.
Speed and total control. No matter

how unique your application or how
elaborate, NCR puts the design tools
in your hands to combine standard
cells, supercells and compiled cells faster
than you ever thought possible.
®  First-pass success. And we don't mean

design starts. Or prototypes. We mean one of the
highest design-into-production success rates of
a any ASIC supplier on the planet.

Long-range migration strategy. NCR
helps prevent technology obsolescence.
Your design evolves without the usual
growing pains and without going
through lengthy re-design cycles.

The competitive edge. NCR
provides you with the CAD tools
that can build a chip with
functions and densities that

EEPROM

RAM outrival the competition.
T 0, ,‘ -0 °, A great track record. NCR
ANA ; ny € O . 6© Shee
ANALOG Ny O ¢ o€ PRI takes devices all the way from
ip: CA: © a0 . ¢ concept through fabrication.
CORE =88 .69 ¢ " :
0~ 09 0O ; §  On-time. On-budget.
L = £ All you have to do is say when.

Call 303-226-9500 for our
4 fact-filled ASIC data package.
Or write Commercial ASIC
Products, 2001 Danfield Court,
Ft. Collins, CO 80525.
NCR hot line 1-800-334-5454.

NCR Microelectronics Division
©1986
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PRODUCT UPDATE

Conductive-rubber keyboards feature
tactile feedback, suit harsh environments

The SF62000-Input keyboards pro-
vide the environmental sealing
you'd associate with membrane key-
boards, yet have tactile feedback
similar to that of full-travel key-
boards. Their environmental seal-
ing exceeds BS-5490 class IP67 re-
quirements, suiting them for use in
wet, corrosive, or otherwise hostile
conditions. The keyboards can also
withstand a high degree of mechani-
cal abuse. Standard versions include
4-, 12-, and 16-key keypads, and a
“qwerty” keyboard; you can also
have custom keyboards manufac-
tured to your requirements.

The keyboards incorporate a 1-
piece silicone-rubber molding that is
profiled, providing raised keys. Be-

cause they’re self-supporting, both
laterally and vertically, these raised
keys don’t require the rigid key-
switch housings often found in other
conductive-rubber keyboards. As a
result, the keyboards have no cracks
or crevices that can harbor dust and
dirt, and you can clean them by
serubbing them down. The silicone-
rubber molding fits over a metal
backplate that also supports a plas-
tic film on which the switch-contact
traces are printed. The plastic film
also provides a flexible leadout for
connections to the switch matrix;
the leadout is terminated in a 0.1-
in.-pitch connector.

When you press a key, the sili-
cone-rubber molding deforms to

provide 1.4 mm of switch travel, as
well as tactile feedback. Conductive-
rubber inserts molded into the sili-
cone-rubber provide the moving
switch contacts. The keyboard re-
tains its tactile feedback and switch-
contact performance even if you
strike the keys hard or off-center.
The switches have a maximum
contact bounce of 5 msec and a maxi-
mum contact resistance of 200().
You can operate them at voltages as
high as 24V dc and at currents as
high as 50 mA. The force required
to operate each key is typically 1.16
oz (160g). The vendor claims the
keyswitches have a typical lifetime
of 2 million operations without no-
ticeable fatiguing of the silicone

CHANGEABLE POLYCARBONATE
KEYTOP LEGENDS

M3 THREADED STUD

COMPRESSION RIBS FOR
SEALED APPLICATION

FRONT PANEL

SILICONE-RUBBER MAT WRAPS
AROUND STEEL SHEET

1.6-MM PLATED STEEL SHEET

PROFILED CONDUCTIVE PILL

NICKEL TRACKING ON POLYESTER SUB-
STRATE

While retaining tactile feedback and positive key travel, the self-supporting keys of the SF62000-Input conductive-rubber keyboards
eliminate the need for rigid switch housings. As a result, the keyboards have no cracks or crevices to harbor dust and dirt, and you can scrub

them down.

EDN November 12, 1987
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WITH OUR CONNECTIONS
YOU CAN'T GO WRONG.

= MCMLOXXVII Phillips 66 Company

Today’s connector designers insist on connectors
that can stand up to vapor phase and other high
temperature soldering operations. That's why they
insist on Ryton® PPS from Phillips 66.

Ryton PPS provides outstanding high temper-
ature performance, dimensional stability, chemical
and flame resistance. Combine these with Ryton’s
other outstanding physical and electrical properties
and you get a resin that will increase both cost-
competitiveness and performance capabilities.

With Ryton PPS, you can’t go wrong.For more
information, call today toll-free 1-800-53-RESIN.

RYTONf PPS

PLASTICS WITH POWER TO WIN.

CIRCLE NO 15

UPDATE

rubber or unacceptable degradation
of switch performance. In addition,
the keyboards operate over —55 to
+125°C, so they’re suitable for use
in military equipment.

The keyboards are available with
gray, black, or brown silicone-rub-
ber moldings and a range of inter-
changeable keycap inserts with al-
phanumeric or symbolic legends.
When you use the integral threaded
mounting studs to mount one of
these keyboards on a front panel, a
lip around the edge of the silicone-
rubber molding provides an envi-
ronmental seal between the key-
board and the front panel.

You can also mount the keyboards
alongside one another to create
more complex switch panels. The
SF62000-Input keyboards, which
were developed in conjunction with
Keymat Technology Ltd (London,
UK), range in price from $24 for the
4-key keypad to $75 for the qwerty
keyboard. You can order custom
keyboards that incorporate integral
keyboard encoding or control logic,
LED backlighting, and molded-in or
vulcanized keycap legends. The ven-
dor will offer a standard range of
backlit keypads in the second quar-
ter of 1988.— Peter Harold

Marconi Electronic Devices Lid,
Microsystems Div, Hargreaves Rd,
Groundwell Industrial FEstate,
Swindon SN2 5BE, UK. Phone
(0793) 727005. TLX 444460.

Circle No 735

Marconi Electronic Devices Inc,
Microsystems Div, 45 Davids Dr,
Hauppauge, NY 11788. Phone (516)
231-7710. TLX 275801.

Circle No 736
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Products of Your Environment. |
1eld-use 1per ()p[l(‘

connector so tough, you could

roll a 5 ton truck over it. A Parallel
Interconnect that allows a gas-tight
interface in 60 seconds flat. A cabling
assembly enabling a single connector
to handle electronic signals, fiber
optics and power supply.

These are but a few
innovations in interconnections
from ITT Cannon. But we couldn’t
have done it without you. Because
success throughout our company
relies on a thorough knowledge
of your company’s environment.

Take strategic partner-
ing, for example. We don't create
a custom solution by shaking your
hand and jotting down a few notes.
When we design-in, we get inside
your environment.

Then there’s Canno
near-zero defect rate. It got that
way, and stays that way, because we
test each product in a carefully
simulated environment.

As for delivery, we built
a dependable system by studying

the needs and scheduling realities
of our customers business environ-
ments worldwide.

And Cannon stays price
competitive by always asking the
question, “How will this connector
be used?” Considering the connec-
tor’s ultimate environment has taught
us that keeping quality high ends
up costing our customer less.

So if you'd like a part-
ner who will take the time to learn
about your environment, take a
moment to contact I'TT Cannon
at (714) 964-7400.

Worldwide Headquarters
10550 Talbert Ave.
Fountain Valley, CA 92708
Or call (714) 964-7400
CIRCLE NO 186

ITT cannon

We're making progress.
Not excuses.




PRODUCT UPDATE

High-speed CMOS 8-bit wC provides
on-chip ADC and nonvolatile EEPROM

You can think of the MC68HC05B6
as an upgraded version of an
MC68HC05C4. The manufacturer of
this 8-bit, single-chip nC took the
CPU core of an MC68HC05C4 and
added an 8-channel A/D converter,
two pulse-length-modulation (PLM)
systems, 1792 additional bytes of
ROM, eight more bidirectional 1/0
lines, a serial communications inter-
face (SCI) that allows you to select a
separate baud rate for the transmit-
ter and receiver, a software-selecta-
ble Slow Mode, and a software-pro-
grammable external interrupt.

If you need more EEPROM, you
can order the MC68HC805B6, a ver-
sion that provides 6k bytes of
EEPROM and no ROM. If you don’t

require EEPROM, you can select
the MC68HC05B4, which has 4k
bytes of ROM.

The on-chip A/D converter is the
key feature that lets these B-series
pnCs bridge the functional gap be-
tween the low-end MC68HC05C4
and the memory-laden MC-
68HC11A8. Comprising an 8-bit
successive-approximation converter
and a 16-channel multiplexer, the
A/D converter links eight channels
to the nC’s Port D input pins. The
other eight channels are dedicated
to internal reference points for test
functions. Rather than being driven
by the heavily loaded system-power
supply lines, two dedicated pins
supply the converter’s reference

voltage to prevent any degradation
of conversion accuracy.

The static design of these B-se-
ries devices lets you operate at fre-
quencies as low as de, thus reducing
the chip’s power consumption to as
little as 10 pA in the pnC’s Stop
mode. The wC consumes a maxi-
mum of 9 mA of supply current
during normal operation. In Slow
Mode, its current consumption
drops to 2 mA. When you select the
Slow Mode function, you add an
extra divide-by-16 circuit between
the chip’s oscillator and its internal
clock driver, thereby dropping the
bus speed to 16 times slower than
nominal—a particularly useful fea-
ture for use with the nC’s two pow-

PLMA D/A PLMBD/A  TCAP TCMP1 iRQ RESET
T T 1 Tcxlpz T TCMP2
. OSCILLATOR AND |———0sC1
PLM SY: —
LM SYSTEM TIMER SYSTEM WATCHDOG SYSTEM Sl opd
[ INTERNAL
PROCESSOR CLOCK
Batmmm—
PBy—} v e
PB lt——»PC,
1 - >
Py ACCUMULATOR "% ponrc
PORT B  PBy<—> pogr | DATA CPU CONTROL DR | PoRLC 5 Yo
/0 LINES pg s ReG | DR pec | EG fe—>rc,
i REG INDEX REGISTER et SoR
PBS 1 2
- (g
as . CONDITION CODE le—>PC;
PBj ] REGISTER
cPU le———PDo/AN,
L. PORT D
Rl STACK POINTER [«———PD1/AN;
PA| —— e . l«———PD;/AN,
PA, —— —I le———.
PORT A N DATA PROGRAM COUNTER b
110 LINES T3 % > rort| o HIGH I [ e———PD4/ANg
PA; «—| A REG ALU A/D E—
% REG CONVERTER | RO/t
PAs €—>] PROGRAM COUNTER l«————PDs/ANs
PAs €—] L «———PD7/AN;
PA; €—>] e oat
l I l«———VAL
RDI
oo s
L. e ] L. == 100
SELF-CHECK OPTION REG
4328 1x8 5 Voo
b e e ) D —_
Vepi CHARGE PUMP

The MC68HC05B6 1-chip pC is an upgraded version of the MC68HC05C4; it includes an on-chip A/D converter, 256 bytes of EEPROM, and
bidirectional 1/0 for synchronous and asynchronous communication.
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WHY ARE ENGINEERS
CHANGING FROM $500 PROJECT
MANAGEMENT PACKAGES

TO$99 INSTAPLAN?

The Project Planning and Presentation System
that works the way you think.

4] like the ability to track the actuals
of when tasks are completed.VV

Larry Fortune, Director, Product Design
and Development, Fife Corporation.

InstaPlan Specifications

+ 600 Activity capacity (640K RAM)
« 11 level outline of activities (WBS)
« Duration or man-hour estimates

+ Unlimited schedule connections

« 11 level resource outline

« Users manual with tutorial

InstaPlan’s Tracker option lets you
compare status and progress against
your plan.With it, you'll spot timing,
workload and budget problems before
they occur.

44Brown and Caldwell has been
using InstaPlan for several months.
We have decided to adopt it nation-

Taco Sauce Rollout
GANTT VIEW

12-83-87{1987 Feb Mar 1987
19262 9 16232 9 16’]385 133)2"

wide for our 160 project managers.
We believe it can improve our
ability to win contracts and to suc-
cessfully manage them in today’s
competitive engineering market.
InstaPlan appears to be an excel-
Ient tool for engineering. V¥

Richard Aberley, President, Brown &
Caldwell Consulting Engineers.

InstaPlan helps you organize your
project in natural “top down” outline
form. First you establish objectives

and costs.Then define activities.
Assign time, people and present results
in a professional graphic form.

InstaPlan makes your work easier.
Expense graphs. Schedule tables. Cus-
tomized Gantt charts showing schedule
connections in page or wall size. With
InstaPlan presentation graphics, people
can quickly see responsibilities and
deadlines.

d4I've used Superproject Plus &
Harvard II. InstaPlan is clearly
superior. "V
Tim Malagon, President,
Project Information Services

start with the best.

Harvard Total Project Manager is a trademark of Software Publishing
Corp. Superproject Plus is a trademark of Computer Associates.

CIRCLE NO 185

+ Product Development

+ Market Research

- Conduct Survey

- Conduct Focus Groups

- Develop Buyer Profile
+ Market Test
+ Select Test City
+ Establish Resellers
- frrange Test Stores
- Sign Dealer Contracts
n Salespeaple

t Introduction
with Distributors
les Training

Ceitical
nge Test Stopes
Start182-27-87
F2/HELP—F 1B/HENU—

« Individual calendars per person

« Resource levelling and smoothing

« Focus selects activities for screen or print

+ 7 View, color control, many reports

- Context sensitive on-screen help

- Presentation Gantt Diagram shows
schedule connections in page
or wall sized format

- Data transfer
to 1-2-3"/dBase III™

Ar InstaPlan

InstaPlan Corporation, 655 Redwood Highway, Suite 311D, Mill Valley, CA 94941 (415) 389-1414

0 Send me InstaPlan. $99

0 Send InstaPlan with tracking option. $169
Add $6.00 shipping and handling. $10 Canada. $20 International. California

Residents, add 6% Sales Tax.

Tracker Option

- Allows you to freeze baseline plan

« Input actual schedule and resources
used

« Variance mode of Gantt, Spreadsheet,
Loading views show detail change
from baseline plan

An Air Tight 30 Day Guarantee.
Try out InstaPlan for 30 days. See how
much more effective it makes you. If
you're not completely satisfied, we'll
cheerfully refund your money.

$99. ORDER TODAY. NO RISK.

800-852-7526.

Recommended Configuration: IBM PC/XT/AT or compatible, 640K

RAM (512K minimum), Hard Disk or Dual Floppy. Printers Supported:

IBM Proprinter & Graphics Printer, Epson FX/MX/RX/LQ; Okidata
Plug’n Play 92/3, Microline 192/3, 292/3! Toshiba 351*

and HP Laserjet Plus*
—

(72x120dpi, B/W).

1lost
——ﬂ&g

054" Disk
0 3%" Disk

City

State

15‘%@/

]

S, 8a0 ~/

Not copy protected. Site licensing available.

o

B readte

COIp oration. 0 Send me more information on InstaPlan.

OCheckenclosed [OVisa [OMasterCard [ American Express
Fully 70% of the lpstaPlan users we Card # Expires: |
surveyed have tried the competition. ,
So ifyou're dissatisfied with the pro- Ll :
gram you're using now, we invite you Name I
to ﬁnd out why somany people are Compaiy I/
switching. And if you're new to project I
planning software, it makes sense to Address i



Polaroid’s Ultrasonic
Ranging System
opens the door
to new technology.

It can be found in “non-touch”
screen computer monitors, AGV's,
industrial robotics, electronic
games, tape measures, aids for the
disabled, loading docks, collision
avoidance systems for cars, trucks
and pleasure vehicles. And, yes, it
evenopens doors.

The Polaroid Ultrasonic Ranging
Systemis an accurate, highly sensi-
tive way to detect and measure the
presence and distance of objects
from 10.8 inches to 35 feet.

What's more, accuracy, sensitivity
and range can all be improved with
circuit modifications.

Three of a kind. Polaroid offers
three ultrasonic transducers fora
wide variety of applications. You can
choose the original instrument-
grade transducer, proven in millions

of SX-70 Sonar Autofocus cameras.

Orour Environmental Transducer,
available ina sturdy

housing to with-

stand exposure .

torain, heat,

cold, salt spray,

chemicals, shock

and vibration. And '
now you can select our newest,
smallest transducer, developed for
Polaroid Spectra, the camera of the
future. All use reliable, accurate and
sensitive electrostatic transducer
technology. All are backed by
Polaroid.

UPDATE

er-saving standby modes (Stop and
Wait), during which current con-
sumption can drop to 10 pA.

The on-chip, full-duplex, asyn-
chronous SCI comes with a stand-
ard NRZ format and a variety of
baud rates. Although the SCI’s
transmitter and receiver are func-
tionally independent and have sepa-
rate baud-rate generators, they
share a common baud-rate prescaler
and data format. You can execute
software commands to select from
one of 32 different baud rates; for
each transmit baud rate there are
eight possible receive baud rates.
The SCI’s advance-error-detection
feature can spot noise at Yisth the
time that it takes 1 bit to pass
through the SCI. The SCI also lets
you implement transmitter clocks
without altering the regular trans-
mit or receive functions.

The MC68HC05B6 comes with
176 bytes of RAM, 5952 bytes of
ROM, 256 bytes of byte-erasable
EEPROM, 32 bidirectional I/0
lines, a 16-bit timer, a watchdog
counter, a crystal oscillator, a single
3 to 6V supply, and an external
reset pin. Its software features in-
clude an 8X8 unsigned multiply in-
struction, addressing modes with
indexed addressing for tables, and
memory-mapped I/0. Its software
is upwardly compatible with soft-
ware for the MC146805 CMOS nC
family.

Housed in either a 52-pin PLCC
or a 48-pin DIP, the MC68HCO05B6
costs $4.90 (OEM qty). The
MC68HCO05B4 sells for $4 (OEM
qty), and the MC68HC805B6 is

Get a $2 Million Head Start. Polaroid spent over $2 million developing the Ultrasonic Ranging
System. But now you can get this technology in our Designer’s Kit for only $165*. To order your
Designer's Kit, please send a check or money order for $165 for each kit, plus all applicable state
andlocal taxes, to: Polaroid Corporation, Ultrasonic Components Group, 119 Windsor Street,
Cambridge, MA 02139. Questions? Call Polaroid’s Applications Engineers at 617-577-4681.

Please send me Designer's Kit(s).
Please send more information.

| available in limited quantities for
$49.50. For $500, you can order eval-
| uation modules of the MC68HC05B6
| for development support.

| —J D Mosley
| Motorola Inc, 6501 William Can-
|

|

|

|

|
|
|
|
| Name
|
|
|
l

non Dr W, Mail Drop OE39, Aus-
Title tin, TX 78735. Phone local sales
office.
Compan .
s Circle No 737
Address
ciy State____7ip =Polaroid
I_*Pvicing subjectto change EDN111287 “Polaroid”, “SX-70"® “Spectra” ™
100 CIRCLE NO 16 Visit us at Booth #649 at WESCON '87 EDN November 12, 1987



INNOVATION — THAT LASTS
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The Sweep Of An Analog Display
The Benefits Of A Digital

Have the Best of Both Worlds

Triplett's bold R&D efforts yield panel instrumentation
that is versatile, innovative — and built to last.
LCD Bar Graphs — reliability from Triplett.

Practical Choices

e Custom backlit red, green, amber, blue —
or combinations.

¢ Low cost reflective black on gray standard.

¢ 103 segment bar graphs for new installation or to
replace 3.5 inch and 4.5 inch analog instruments.

e Custom dial faces.
e Choice of: DC, AC, 5 AC amp direct or VU inputs.

¢ Case styles: rectangular, edgewise, vertical, horizontal.

e Surface or window mount.

CIRCLE NO 67
EDN November 12, 1987

Useful Features

e | CD indicators are meaningful from 20 ft.

¢ 7 1/O lines for computer interfacing.

e User changeable high and/or low set points.
e Peak and/or valley retention.

e TTL compatible output control lines.

e Custom IC technology.

Imagine What These LCD Bar Graphs
Can Do For You!

For more information, call 1-800-TRI-PLET ext. 54.
Ask about our new low pricing.

'\ TRIPLETT CORPORATION
bare

One Triplett Drive, Bluffton, Ohio 45817
419/358/5015  TWX 810/490/2400 ¢ FAX 419/358/7956
Circle 106 for FREE demonstration

101



Wyse takes the high cost
outof high resolution.

i : At $999, the WY-700 Graphics Subsystem
s v ol is easily affordable. And its 1280 x 800
resolution makes the best of software
packages like these:
DESKTOP PUBLISHING ~ COMPUTER-AIDED
Ventura Publisher DESIGN
PageMaker/PC AutoCAD
Frontpage Cadvance
DeskSet In-A-Vision
Pagemaster Generic CADD
Rim System VersaCAD ADVANCED
Compound Document Workview
Processor Procad PC
Display Ad Make-up P-CAD Systems
Rl GRAPHIC SYSTEM TOOLS
MS-Windows
GENERAL PC SOFTWARE  GEM
Lotus 1-2-3 MetaWindows
Symphony HALO
PC-Paintbrush KEE PC
Wyse raises the standards for You can do it all on the 3571 N. First Street, San Jose,
high resolution graphics, while ~ WY-700. A complete system, CA 95134. Or call toll-free, today,
lowering the cost. monitor and board, for just $999. for more information.
Now you can have high With a large 15-inch display, Call 1-800-GET-WYSE
resolution and full IBM soft- full tilt and swivel, and a crisp
ware compatibility. 1280 x 800 pixel resolution.
So Desktop publishing The WY-700. It’s your best WYS E
applications can get the screen  solution for high resolution.
treatment they deserve. You Write Wyse Technology, Pt

canrun spreadsheets like Lotus  Attention: Marcom Dept. 700, YOU NEVER REGRET A WYSE DECISION.
1-2-3 with four times

more data displayed on

the screen. Computer-
Aided Design packages
can deliver their full
potential. And Graphics-
based pc environments
finally have the high res-
olution they were made for.

WYSE is a registered trademark of Wyse Technology. WY-700 and the “V" shaped design are trademarks of Wyse Technology. © 1986 Wyse Technology.

102 CIRCLE NO 197 EDN November 12, 1987



Tlicall you
right back”

“The checks
in the mail’

“Itdebugs in C
like ECHO

Promises, Promises.

Everybody promises, but nobody delivers a real- Prove it to yourself. Read the screens below. Then ask
time, emulator-based C-debug environment like Arium’s  any other development system—standalone or host
ECHO. 16-bit, true multitasking and UNIX-based, control—to match them. We’ll wait.

ECHO gives you more power, speed and menu-driven Now you know a few reasons (and there are plenty
features to handle the 68000 and other xPs better than ~ more) why ECHO should be your emulation tool for
the HP 64000, or anything else. today’s increasingly complicated software debugging.

Just words, you say, promises like all the rest?

slopped Trace! stpped =
stopped Trace: stepped

; 8648 short idle(recur)
Vord smus Rddress Data Ext ~GE48 int recur ;
| @ v ?

66 Target: stopped Trace: stopp

EULATION: Pod #1: 68CE
STATE__PC INSTRUCTION

EUOTY shor{ Tdle(recur) | DEL  Set delay -6
~0E13 int recur | |E  Evaluate -6048 000168 static int ilocal = 1066; /% dunny var variable ¥/
m; p : :q 5 6648 060168 int nrecur;
-00 [ istory -0eng
-0013 000168 static int ilocal = 1066; /% duwny var |L Load file -G048 000168 nrecur = 0
-0813 000168 int arecur; ::n :e( nenory -0048+060168 CLR.L  nrecur 0.8 us
-00 | ap nenory -864% 0016C if ( Yo
~0013 000168 nrecur = B; R Sel register -0044+08016C : 1;“{" recur 2.8 us
-0009 00016C if (recur ) 0) ( RES  Reset farget -§638+800170 BLE.S $18C 6.2 us
bee17 nrecur = rec |8 Set qualifier -8635 008172 nrecur = recur - 1;
S8 dmeitile $ iont B : sing 0 -035+600172  MOVE.L  recur,00 8.0 us
SEQ  Sel sequence . - B0 Then D -0033+006176  SUBG.L 1,00 16.0 us
g}ﬂ g!m{ "::: ! * 8 then (B4CD) -G836+066178 _ MOVE.L D6, nrecur 1.8 v
ingle s 3 Y then D PUBEONES starraglll.c = 7
: ‘}, e " then (e the D BSOOENES starray®)i <[ -
| Set r:gabl! |, " 8 then B then (C4D) PEOERSEC starragll.str = s(rmg 1 Zt.i por
? i (5. CasB) then © 8 then B then C then § DS starraati)is =
STRTe0T) Tron TesThorin ot state ol + R then (B4C) . 8 then (B without C) ek s:lmv{g i : 28
1 2 neustateq oldstatezst ) fron staledttad2| tthen BENeRE N iCD uitheal 0} thes 3 se curso: T
[ 1: d1eC recur=52:)) fron nevetateta? (B48) then (C4D) . then B then (C without D) eys fo edit variab e
NCREMENT Ecnmm RESTORE rmw/ cB Sg -

0: idle( recur=+1 ) fron idle+fixiC ] %' 8 "“"5 ‘"d "1"' P me o
11 up/ - it ]
se_sero ni ‘doun, iaie ui/dwn and hnim/end file iress return to exi lELD RELMWE % €0 %‘

il

TimeStamp™ and variable display are two
Code Preview™ lets you see where your code  Stack-Relative Trigger lets you trigger on further features that are a must for real-time
is going. You can follow calls and branches the addresses and values of stack-relative C-debug. Note the display of two instances
(to 99 levels) on the screen, to select the variables—a “must” for effective C-debug of a structure in array “starray.” The contents
source line on which to trigger, then setand  where the address of an automatic variable of these structures, as for any C variable,
break in one keystroke! The highlighted is different each time the functionis called  can be changed right on the screen.
trace display (in source) and stack trace and is determined at execution. Here, a read
window show the path your program took. of the local variable “nrecur” is included in
the trigger sequence.

For a demonstration call

800/862-7486 (CA714/978-953  ZIRIUM)

1931 Wright Circle, Anaheim, CA 92806
WESCON Booth #2628 & 2630 CIRCLE NO 100
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The ACL Computer Age.

The future belongs to computers and peripherals
built with RCA Advanced CMOS Logic (ACL).

The pressure is on to make your systems
smaller, faster, cheaper.

Some of your competitors are doing just
that by incorporating ACL into their new
designs. If you want to stay on the fast track,
you can’t afford not to consider ACL for your
new designs.

The computer of the future.

Imagine a computer with power dissipa-
tion so low you could eliminate all cooling sys-
tems. Or design a sealed system to prevent
dust problems.

And get dramatically improved reliability,
thanks to the far lower heat generated. As well
as far smaller system size.

You'd also be able to use it in a far wider
operating temperature range (-55°C to
+125°C). Even in high-noise environments.

FAST*speed, CMOS benefits.

Advanced CMOS Logic gives you high
speed (less than 3ns propagation delay with
our AC00 NAND gate) and 24 mA output
drive current.

But unlike FAST, it gives you a whole new
world of design opportunity for computers,
peripherals, telecommunications and other
speed-intensive applications.

ACL dissipates less than 1/8 Watt while
switching, compared to 1/2 Watt fora FAST

IC (octal transceiver operating at 5 MHz). And.

quiescent power savings are even more dra-
matic: ACL idles ata small fraction of the
power of a FAST IC.

*FAST is a trademark of Fairchild Semiconductor Corp.

In addition, ACL offers balanced propa-
gation delay, superior input characteristics,
improved output source current, low ground
bounce and a wider operating supply voltage
range.

Latch-up and ESD protection, too.

Latch-up concern is virtually eliminated,
because ACL uses a thin epitaxial layer which
effectively shorts the parasitic PNP transistor
responsible for SCR latch-up.

And a dual diode input/output circuit pro-
vides ESD protection in excess of 2KV.

A broad and growing product line.

Our line already includes 75 of the most
populartypes. By year-end, we’ll have 126
types (20 SSI, 100 MSI, and 6 LSI) in both AC
and ACT (TTL-compatible) versions.

All this at FAST prices.

Our ACL line is priced comparably to
FAST. So you get better performance at no
extra cost. Why wait, when your competition is
very likely designing its first generation of
ACL products right now?

Getinto the passing lane, with RCA ACL
from the CMOS leader: GE Solid State. Free
test evaluation kits are available for qualified
users. Kits must be requested on your com-
pany letterhead. Write: GE Solid State, Box
2900, Somerville, NJ 08876.

For more information, call toll-free
800-443-7364, extension 24. Or contact your
local GE Solid State sales office or distributor.

In Europe, call: Brussels, (2) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (2) 82-291; Munich, (89) 63813-0.

GE/RCA/Intersil Semiconductors

These three leading brands are now one leading-edge company.
Together, we have the resources—and the commitment—

to help you conquer new worlds.



READERS’ CHOICE

Of all the new products covered in EDN’s September 3, 1987, issue, the ones reprinted here generated the most
reader requests for additional information. If you missed them the first time, find out what makes them special:
Just circle the appropriate numbers on the Information Retrieval Service card, or refer to the indicated pages in

our September 3, 1987, issue.

A EEPROM PROGRAMMER

You can control the Writer-RX single-socket (28-pin)
EEPROM programmer with a nonintelligent terminal
or an IBM PC (pg 279).

Bytek Corp.

Circle No 602

A OPTICAL MODEM

The LDMS0 fiber-optic modem is completely powered
by the host RS-232C port signals and requires no
external power-supply connection (pg 264).
Burr-Brown Corp.

Circle No 605

106

ANSWERING MACHINE

The CAM turns any IBM PC/XT,
PC/AT, or compatible PC into a
smart telephone-answering ma-
chine. Using its onboard pP, the
board digitizes the caller’s voice
and stores it on the computer’s
hard disk (pg 259).

The Complete PC Inc.

Circle No 604

M

ADDRESS BUS (24)

PIO ROM o RAM; RAM, RAM,
* AR
[**| ["PoR(e)
[l [_PRu8) ROM RAM RAM RAM
PCR(11) 1024x32 (OR| 512 x32 512 x32 512x32
*| [CEmA oy BITS BITS BITS BITS
s ESA6) N
PCW (16)
PSW (16)
PIOP (8)
i i [ FAY
N
DATA BUS (32)
[**si0
‘_4— e
[ sR_] CONTROL
[ [0BUF (32)
le—| [ OsR_]
=

A CMOS DSP IC

The Model WE DSP32C CMOS floating-point digital
signal processor (DSP), which features cycle times as
low as 80 nsec, is targeted at high-performance appli-
cations such as graphics, telecommunications, image
processing, high-speed control, and speech processing

(pg 99

).

AT&T Technology Systems.
Circle No 603

C COMPILER

Turbo C is a C editor, compiler,
and linker that runs on the IBM
PC and compatibles. It conforms to
the Kernighan/Ritchie and pro-
posed ANSI standards (pg 286).
Borland International.

Circle No 601

EDN November 12, 1987



Youve made power supplies

smaller; ligh
er, ll%a ter a(r)lrclil gatgeter

with

No,
Harmonic Resonance!

Harmonic resonant, as a technology for For more information on our new

our new line of power supplies, is prac- 9S Harmonic Resonant line (or where to

tically as significant as going from linear get a nice harmonica), contact us today.

to switching. Sierra Power Systems (formerly Sierracin),
So, why did we develop it? It lets us 20500 Plummer Street, Chatsworth, Cali-

make open frame switchers almost half the ~ fornia 91311. Call toll-free (800) 423-5569.

size of industry standards. Therefore, In California, (818)

lighter. And quieter from a conductive noise ~ 998-9873. >
standpoint. All for the same price you're
paying now.

Of course, like all our power supplies
introduced since 1983, this new 9S
Harmonic Resonant line meets VDE, UL 2
and CSA for safety. And VDE, FCC and Sierra Power Systems

IEC for conducted noise. Division of Valor Electronics, Inc.

EDN November 12, 1987 CIRCLE NO 101 107
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Plain talk
on why more
and more

They're turning
= for good reason.
HP offers more capability
in workstations than ever before.
Namely, an entire family of
high-performance workstations
that thrive in multivendor envi-
ronments. They support industry
@

standards in networking, graphics,

the UNIX operating system, the

r 1 H X Window System, and a variety
I 1 n of languages.

It means this. HP work-
stations fit your computing environ-
ment. And grow with you instead
of growing obsolete.

Need applications software?
No problem. You have your
choice of world-class HP solutions
in CAE/CAD, microprocessor
development, PCB test, and
more. For special applications,
we offer over 1,000 software

Brake assembly data courtesy of SDRC

Automobile data courtesy of Chrysler Motors

UNIX is a registered trademark of AT&T in the U.S
and other countries

HYPERchannel is a trademark of Network Systems Corp
NFS is a trademark of Sun Microsystems



packages from our third parties. And works with an extensive

So either way, you're covered. line of HP input and storage
Our new family of 32-bit devices, monitors, printers, and
machines is complete, and gives  plotters. So you can get a com-
excellent value from low end to plete system, supported as a
high. Which means you can system, from one source.
choose the right workstation, Speaking of the source, HP
while getting the most from delivers unsurpassed service
your investment. Our Model and support, with a proven
318M, starting at $4,990, sets reputation for minimizing your
new standards in entry-level overall cost of ownership.
price/performance. And the Plus, no one anticipates
Models 330, 350, and 825 pro- your future needs like HP. Our
vide the power for your toughest  vision of distributed computing
technical applications. ensures that we will satisfy your

application requirements
tomorrow as well as we
do today.

Consider HP work-
stations now. See for
yourself why more and
more companies are turn-
ing to HP. Questions?
Call your local HP sales
office listed in the
telephone directory
white pages.

Tap HP's DATA-LINE for
complete facts...instantly!

For on-line information 24 hours

Want extraordinary speed a day, use your computer,
and resolution in 2D and 3D modem, and HP's DATA-LINE.
graphics? You'll find it on our Dial 1-800-367-7646 (300 or 1200 .
entire family. One good exam- baud, 7 bits =
ple: the new Model 8255RX even parity,
Precision Architecture Super- 1 stop bit). In

workstation. It combines 8 MIP
computation power with inter-
active solid rendering graphics.
Something else you should
know. The HP family is modular.

Colorado, call

("/0 HEWLETT

PACKARD

CIRCLE NO 102
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MACSYMA

automates symbolic mathematics.
And yields enormous improvements in
speed, accuracy and modeling power.

If you work with quantitative models
in scientific or engineering dis-
ciplines, MACSYMA can increase
your modeling power. MACSYMA
combines symbolic and numeric
computation. And enables you to
accurately manipulate symbolic
expressions in a fraction of the time
required manually.

Wide range of capabilities

MACSYMA offers the widest
range of capabilities for symbolic
computations in applied mathe-
matics of any commercially available
program. For example:

Algebra: MACSYMA can manipu-
late large expressions, expand, sim-
plify and factor expressions, handle
matrices and arrays, and solve
systems of equations.

Calculus: MACSYMA can differen-
tiate, perform definite and indefinite
integration, take limits, expand func-
tions in Taylor or Laurent series, solve
differential equations, and compute
Laplace transforms.

Numerical analysis: You can perform

numerical analysis using MACSYMA®
language, compute with arbitrary
precision arithmetic, use a library of
numerical analysis routines, and
generate FORTRAN code.

Graphics and interfaces:
MACSYMA can generate report-
quality graphics in 2D or 3D, with
perspective, hidden line removal, and
captions. MACSYMA also interfaces
with the mathematical text processors
TeX' and ‘troff.

Broad base of applications

Throughout the world thousands
of scientists, engineers and mathe-
maticians are using MACSYMA in
such diverse applications as aero-
nautical design, structural engineer-
ing, fluid mechanics, acoustics, CAD,
electronic and VLSI circuit design,

MACSYMA

The most comprehensive software for

You can solve problems...

Symbolically:..

(C1) DEPENDS(Y,T)$
(C2) DIFF (Y,T)+Y "2+ (25T + 1)*Y+T "2+ T+1;

2

(02) dY . y2, iy +T2eT40

dr
(C3) SOLN:ODE(D2,Y,T);
VoL NETEE - ¥
%C %E" - 1
(C4) SOLVE(SUBST([Y = 1, T=1],03),%C), NUMER;
(D4)  [%C = 0.5518192]
(C5) SPECIFIC_SOLN:SUBST(D4,SOLN);

(D5)Y = — 0.5518192T%E' — T - 1

0.5518192 %E" - 1

(D3)

and Numerically .

(C6) FORTRAN(D5)$
Y =— (0.5518192+T+EXP(T) =T~ 1)
1 /(0.5518192+EXP(T) - 1)

electromagnetic field problems,
plasma physics, atomic scattering
cross sections, control theory,
maximum likelihood estimation,
genetic studies, and more.

mathematical computing.

MACSYMA®, symbolics , Symbolics 3600 are trademarks of Symbolics, Inc. VAX and MicroVAX Il are trademarks of the Digital Equipment Corporation. SUN-2 and SUN-3 are trademarks of
SUN Microsystems, Inc. Apollo® is a trademark of Apollo Computer, Inc. Masscomp is a trademark of the Massachusetts Computer Corporation. TeX is a trademark of the American Mathematical Society.

© Copyright 1987 Symbolics, Inc.
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Available on many
computer systems

Current systems include:

« Symbolics 3600™ Series
« VAX & MicroVAX I

« SUN-2 & SUN-3

« Apollo

* Masscomp

Other versions will be following soon.

For an information kit about all the
ways MACSYMA can work for you,
just call

1-800-MACSYMA.

In Mass., Alaska or Hawaii only, call
(617) 621-7770.

Or please write to us at
Computer-Aided Mathematics Group
Dept. M-ED8

Symbolics, Inc.

Eleven Cambridge Center
Cambridge, MA 02142

symbolics ™

EDN November 12, 1987
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Not only do we know who it's For some it's the versatility of split
for, we know who's calling and what board architecture. For others it's
the message is. That's because an e 0 ‘ N} the compact size and low power
NCR 286 CPU board is at the heart requirements of VLS| and surface

of an innovative new voice malil mount technology. But for everyone

system. Handling the calls for as it's the way we configure the pieces
many as a thousand users, sixteen Or ‘ N ; I I I to meet the specific demands of the
at a time. All in a single personal application. Without chewing up the

computer chassis. And the next call calendar or your budget in the process.
we take may be for you. In short, we're easy to work with.

The message we want to leave e e Because we have the engineering know-
you here, of course, is that NCR PC how and the manufacturing can-do to
technology is at work in many places beyond deliver the goods. Without hitches, without
accounting and data processing. Like manu- surprises, and without fail.
facturing control systems in factories every- tO S So, as you look into developing new products,
where. Diagnostic imaging equipment in @ Or improving your existing ones, look into NCR.

clinics and hospitals. Even a new CD ROM For more details about how NCR PC technol-
jukebox at play in record stores. nology can fit into your plans, call us at (513) 445-0670.
What's behind this frenzy of applications activity? Our response is sure to ring your chimes.

CIRCLE NO 104
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LEADTIME INDEX

Percentage of respondents

S
Y %
o C (e] o
% > @ % s % %, PR )';,, = s 3
% b‘t ° %i 2 %ﬁ %% 2% % ";_ ° Oi % %6. ,-7% 2%
© ®
g%"&%%‘%%’%%g %%ﬁi%%%i%g
ITEM 2. % T % % T8 Th ITEM % ) T B TR
TRANSFORMERS RELAYS
Toroidal 0 12 Eas 12 e 0 105 86 Dry reed 1 22 [B6 1 0 0 68 80
Pot-Core 0 14 a8 29 B4 0 T8 97 Mercury 13 13 S 37 0 0 828 75
Laminate (power) 0 27 B, 26 0 0 8% 92 Solid state 50 30 20 0 0 = 75
CONNECTORS DISCRETE SEMICONDUCTORS
Military panel 0 O@BD: O B O - BB 99 Diode 30 17 BN 23 8 0 "FEE 48
Flat/Cable 19 25 | 80 6 0 0 87 50 Zener 23 23 @ 19 4 0 B 54
Multi-pin circular 280 | 20/@0 20 {ild O BBl 66 Thyristor 0 25 @850 (8 0 MR 80
PC (2-piece) B 40880 10 @ O B8 58 Small signal transistor B0 20 (B 45 (@ 0 [HE 75
RF/Coaxial 20 54 s 13 0 0O 47 56 MOSFET 13 31 (@8 31 0 O (/8 79
Socket @ S0eE S5 (0T O & 3F 4.1 Power, bipolar 0 40 800 40 |G 0 88 84
i 4,
Faiod Bode . :f S = INTEGRATED CIRCUITS, DIGITAL
el : Advanced CMOS 5l s Bl o B o B sa
D-Subminiature 6 50 38 6 0 0 =85 64 CMOS 3 23 4 23 0 0 75 64
Rack & panel 0 33 34 33 0 088 89 T 2 4 19 25 0 0 67 60
Power 0 12 IIBE 13 0 0 =88 57 LS 19 33 19 29 0 0 70 61
PRINTED CIRCUIT BOARDS INTEGRATED CIRCUITS, LINEAR
Single-sided B 47 I 6 00 0 "S58 53 ek s
; Communication/Circuit 9 27 [ 27 0 0 80 82
Double-sided 4 28 60 8 0 0 69 70 =
- OP amplifier 14 33 8 20 0 0 68 79
M aye: EE WA EE R Voltage regulator 2 4 W 2 I8 o B ss
Prototype b 7@ ol ol & 4 i :
MEMORY CIRCUIT
RESISTORS RAM 1gk s 10 20 (SO 20 0 0 (i 77
Carbon film 45 17 7 0 0O # 37 - .
Carbon composition 44 12 .3 12 0 048 33 o = 27 SRR S 7 BER
Metal film 27 32 32 9.0 0 49 41 P B o4 B S BRSO B 87
Meial oxide 7 23 43 7 0 0 58 60 RAM 1M-bit 0 9 B 46 &I 0 141 100
Wirewound 9 25 25 25 6 0 82 72 AOMPROM G 27 B3 BN O S 7
Potentiometers 13 33 B 17 0 0 66 45 EPROM 64k 2 33 HNN 40 7 0 B 77
N TWOrE 8 29 35 18 0 0 64 63 EPROM 256k 6 25 Sl 38 0 0 91 88
EPROM 1M-bit 0 1 44 45 0 0 108 83
FUSES EEPROM 16k 00 53 @33 I o B8 a5
NS 27 GOSN 9 LNRS O e 42 EEPROM 64k i n Gaise 18 o 91 a0
SWITCHES
Pushbutton 20 35 40 8 0 0. 80 64 DISPLAYS
Panel meters 25 25 @8 25 0 0 68 99
Rotary 5 48 42 ) 0 0 88 62 :
Fluorescent 0 14 @8 57 0 0 M8 125
Rocker Fi 50 §io8 T 0 0 B8 64
: Incandescent 0 33 894" 33 0 0 88 86
Thumbwheel 12 29 4 18 0 0 69 93
: LED 27 27 B 19 0 0 W= 75
Snap action 18 27 S 18 0 0 S @S 70 Licukl crvetal 0 0 50 38 12 0 130 97
Momentary TEYES KR O E QT Oy '
Dual in-ine 0 33050 7 B o T8 69 MICROPROCESSOR ICs
8-bit 6 22 SN 33 0 0 89 68
WIRE AND CABLE 16-bit 8 23 46 23 0 0 80 83
Coaxial 7 44 28 ™1 0 05583 43 -
Flat ribbon i 56183 0.0 o0l4a 51 ot NER 'S NS¢ B O 25
Multiconductor e w08 7 0 o] i 62 FUNCTION PACKAGES
Hookup 30 44 | 8 4 0 0 41 28 Amplifier 10 20 30 @ 40 0 0 88 94
Wire wrap 15 54 | 93 8 0 04y 23 Converter, analog to digital 0 7 & 36 0 0 B8 93
Power cords 33 29 [ a9 9 0 0 45 60 Converter, digital to analog 0 45 (@@ 33 0 0 {881 86
POWER SUPPLIES LINE FILTERS
Switcher 0 0 196 36 9 0 (188 62 43 29 14 14 0 94 79
Linear 0 39 BE2E 39 0 080 67 CAPACITORS
CIRCUIT BREAKERS Ceramic monolithic 21 209 S8 8 FEE 0 RN 48
29 14 36 14 7 0 R &S 56 Ceramic disc 23 35 HNaE 23 4 0 68 47
HEAT SINKS Film : . 25 20 [BBES 15 5 0 5N 50
o 3 BN s B o B0 438 Aluminum electrolytic GO 27 NOEE 27 Fa 0 SN 55
Tantalum 19 39 19 19 4 0 67 56
RELAYS
General purpose 8 4 ls8 s @ o | 82 a4 INDUCTORS
PC board JER ' ES I R gig 50 40 8 f@ 8 (8O 63
Source: Electronics Purchasing magazine's survey of buyers
112 EDN November 12, 1987



THE NEW POWER IN
RECHARGEABLE
BATTERY IECHNOLOGY.

DD

Gates Energy Products has purchased
GE’s Battery Business Department,
making us the world’s largest source
of sealed rechargeable hatteries.

What does this mean to you?

That Gates is dedicated to providing
you with the best rechargeable batteries
in the world.

Gates now has the technology and
resources to offer the largest selection of
rechargeable batteries including nickel
cadmium, nickel hydrogen and sealed
lead batteries—from .065Ah to 300Ah.

Leading the technological advance-
ments at Gates is our new GEMAX™
Series of nickel cadmium cells. These
cells are providing more run time and
maximizing power delivery in all
product applications by incorporating
higher capacities and lower internal
resistance.

As a result of GEMAX technology,
Gates now offers the world’s highest
capacity, production-volume Sub C
cell at 1.4Ah (1-hour rate). And more
advancements are on the way.

Our commitment to supply batteries
tailored to your specific applications is

yet another aspect of our determination
to make sure that Gates batteries are
superior.

No other rechargeable battery com-
pany in the world is taking such
dramatic steps to perfect and expand
their rechargeable battery products as
the new Gates. It’s time you discovered
the difference.

For more information worldwide,
contact one of the Gates Regional Sales
Offices listed below.

@ Energy
Thin

% Products

WESTERN U.S. CENTRAL U.S. EASTERN U.S. SOUTHERN U.S. PACIFIC AND ASIAN EUROPE

4063 Birch St. #130 2860 S. River Rd. 1 Prestige Dr. 1835 Savoy Dr. 3706 A, Shun Tak Centre Units 12/13

Newport Beach, Suite 401 Meriden, CT 06450 Suite 200 200 Connaught Rd. Central Loomer Rd. Industrial Estate
CA 92660 Des Plaines, IL 60018 (203) 238-6840 Atlanta, GA 30341 Hong Ko Chesterton

g Rong
(714) 852-9033 (312) 827-9130 (404) 458-8755 011-852-5-403073 Newcastle-under-Lyme

Staffs. ST5 7LB, Great Britain

©1987 Gates Energy Products, Inc 011-44-782-566525
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If you're not finding Gate

Advanced Schottky;

maybe the faulthes wﬁh your fester.

-
)
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Introducing Teradyne s L210i.
The only true VLSI in-circuit tester.
There are a lot of other in-circuit testers
out there. But on VLSI boards, all they test
is your patience.
Now there’s the L2101 VLSI In-Circuit
Tester from Teradyne. It has over 3,000
bidirectional test pins. With digital, analog,

and memory testing on every pin. And 10
MHz pattern rates.

ECESS.

Board Under Test
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Test ASIC’s ASAP.

One of the biggest problems for in-circuit
testers today is ASIC’. If they detect ASIC
faults at all, it's only because you've spent
weeks and weeks programming them.

Not so with the L210i. It has a unique
VLSI device tester architecture. So you can
use patterns from device design and test
databases. The L210i’s translators convert
patterns quickly.

Most importantly, the !

[

L2101 delivers 95% or greater

T 7 | Plus, the L210i stores

fault coverage on VLSI boards,

4"-8" Fixture Wire Q Q ;ﬁ
(LT T T

and processes lengthy test
data efficiently. So you save

in just 1-2 months. Because it’s
the first and only in-circuit tester
that handles the three biggest
problems in in-circuit testing

tOdaY~ The L210i delivers waveforms .

accurately at the board under test

114

Low Skew,

for repeatable test results \ H'$: ;g:gm::;ce/

valuable time in testing
gate arrays and other semi-
custom devices.

You won't find that in any
other in-circuit tester.

EDN November 12, 1987



clusters. Memory arrays. Or hard-to-
1solate devices.

With its MultiMode capability, you
can easily partition the board into
functional clusters, making the most
of the L2101i’s functional test and diag-
nostic techniques.

That means you'll never be trapped
by in-circuit testability problems again.

The L210i is Teradyne's first board tester for VLSI
in-circuit testing, and in-circuit tester budgets.

No-fault insurance.

Teradyne’s L200 family has set the
standard for VLSI board testing in
this decade, driving test quality up to

. = - .
g - g .
- - < .
— ' * o
A L
3 ' -
. 3 “
. ) ¥ N
A W J byl
L £} ! &y

5 bring costs down.

Repeatability. Repeatability. Now the L2101 offers the first practical
Repeatability. VLSI in-circuit test solution. It’s the system
With the L2101, you won't be plagued you need to boost board yields at system
by unreliable tests of your high perform- test. And make your in-circuit test strategy

ance logic. False clocking. Or shifting successful.

signal t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>