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Techniques tame noise
in high-speed CMOS designs

VME Bus system replaces
a 68000 with an 80386

orkstations —
lug into a world of |,
tandards to share resources




But that's only the beginning,
You'll get those higher clock
speeds with 1/5th the power
requirement. Because the
80C1806 is fabricated in Intel’s
high-performance CHMOS
technology And we've
optimized system power even
more with our new Power Save
Mode. When operating in this
mode, the CPU remains active
while allowing slower
background processing,
reducing power requirements
by more than half.

We've also squeezed a whole
lot of functionality onto the
chip. The 80CI86 has 2 DMA
channels with 4 operational
modes, allowing all combinations
of I/O and Memory and a
1 Megabyte Maximum Transfer
Block. And the DRAM Refresh
Control Unit gives you the
flexibility of programming from
18 to 512 clocks.

And for those seeking even
more performance, we've
designed the 80CI86 so it is
optimized to work with our
family of advanced
coprocessors and peripherals.

The 80CI86 helps you get to
market faster too. Because we

offer complete development
support. Including a compatible
line of software development
languages, such as C, ASM,
PL/M, FORTRAN, and Pascal.
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Intel’s SOCISG versus Ist generation high integration microprocessors

And Intel’s new ICE" 186
In-Circuit Emulator for 125 MHz
80CI86 development. Full
documentation and Intels Field
Applications Engineers help
shorten your design time even
further.

For more information on
the 80CI186, call Intel at (800)
548-4725 and ask for Literature
Department W380,

And we'll show you how
simple innovation can be
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Our highly integrated 16-bit ~ simple to design in.
80C186 CMOS controller is Which means you can forget
pin-for-pin compatible with about the time and hassle of
the industry standard 80186 costly re-designs. Simply plug in
chip. But it provides 15 times the 80C186 whenever you have
the throughput. Giving you the  an application that requires fast
best of both worlds—a very management of large amounts
powerful solution that is very of memory,






If at First™ You Succeed,
succeed Again

Available now—a new IEEE 488
Interface for the IBM Personal
System/2 Models 50, 60 and 80.

Ziatech's new
Z1/2 interface
and installable
§ driver software
enable the IBM
PS/2 to control
IEEE 488 devices
like this
spectrum
analyzer.

Ziatech's software driver chdices make erfac
PS/2 test and measurement systems easy. Our

installable drivers let you upgrade existing IBM and e i 4 T H
National Instrument |IEEE 488 applications to the ZT/2 b Z|A Ec
with minimal effort. Our linkable drivers connect your CORPORATION

application directly to the ZT/2 for fast data transfers. /f ﬁf 4(3(3 O/@’ME

Both drivers allow the ZT/2 to act as a controller or

talker/listener. And you only buy a Ziatech driver 3433 Roberto Court
once—no recurring license fee to customers San Luis Oblsp:ds%lzfum
copying our drivers for multiple systems. ITT Tolex: 49920438316

*Ziatech developed the first IEEE 488 interface for the IBM Fax: 805/541-5088
PC, the Apple Il, and for MULTIBUS and STD Bus systems. ©Copyright 1987 by Ziatech Corporation.

C Apple Il is o of Apple Computer, Inc. MULTIBUS is a frademark of Iintel Croporation.
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NOW, MORE PRECISION

HERE'S OUR LATEST
SOLUTION FOR YOUR
HIGH-PERFORMANCE
ANALOG SYSTEM.

Introducing the VA701/VA711
Low-Noise, Precision Op Amps . ..
the newest members of our highly
successful VA700 Op Amp Family.

These op amps have DC
performance parameters similar to
the industry-standard OP-27, but
with extended AC performance,

optimized for = 5V power supplies.

FREQUENCY RESPONSE

d8s
B 3B wsad
T

1 MMz 0 MHz 100 MHz
BANDWIDTH

Output voltage swing is
typically = 4V, with input
common mode range = 3.5V.

The VA700 Family is just part of
VTC’s broad line of Linear Signal
Processing (LSP) ICs. This line
gives you a whole range of analog
solutions, for signal conditioning,
data acquisition/conversion, signal
transmission, and special functions.

Our LSP line includes Op Amps
to 500 MHz bandwidth . .
precision, high-speed, and fast
setting, plus duals and quads . . .
with no sacrifice in performance.

A/D Converters to 12 bits,
1 usec conversion.

Flash Converters to
8 bits, 250MHz.

DACs to 12
bits, 100 psec
settling time.

A family of ECL
and TTL High-Speed
Comparators to
1.5GHz.

Unity Gain Amps to
2000V /usec, 300MHz.

And Operational
Transconductance Amplifiers
to 50V/usec, 75MHz.

If your analog application
requires high speed, high slew
rate, low offsets, large power
bandwidth, high output drive
capability, fast conversion rates,
and/or higher packaging density
... then you should be specifying
VIC's high-performance LSP ICs
in your system!

Most of these standard LSP
parts are also available as cells in
our 6GHz Linear/Digital Bipolar
Cell Library, the VL3000.

And because all our LSP parts
feature =+ 5V operation, they help
simplify your system power
requirements, and reduce power
consumption.

They're available in commercial
or military temp ranges . . . in
cerdip, PDIP, SOIC, LCC, PLCC, or

metal can packages, and in die form.

So, when you need precisely
the right analog solution, call us or
write for data sheets and samples.
VITC Incorporated, 2401 East 86th
Street, Bloomington, MN 55420.
(In Minnesota: 612/851-5200.)

CALL 1-800-VTC-VLSI

Performance, Pure & Simple”™
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IN 6GHz LINEAR.
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Now that Wavetek has huilt a
new home for test instruments,

look who’s dropping in.

Imagine a full-size rack loaded
with the highest performance
instruments available.

Now picture all that performance
in a much smaller space—inside the
chassis of the new Wavetek Model
680, an open-architecture system of
instruments on cards. Select from
instruments made by Wavetek and
other top manufacturers like Racal-
Dana and Datron.

Model 680 is just 7" high, yet
it holds up to eight instruments.
Think how that can save room in
your ATE bay. And think of the
flexibility. Buy the modules you

Circle 86 for literature only

need today. Then, as your needs
change, plug in more.

Modules now available include
a 20 MHz Arbitrary Waveform
Generator, 100 MHz Pulse Generator,
6% digit .002 %-accuracy DVM and
a Counter that measures intervals
down to one nanosecond. You can
even design your own modules.

Besides saving space, Model
680 can save money over stand-
alone instruments.

Then there are the performance
benefits. A 32-bit high-speed VME
bus provides timing and synchroni-
zation signals, and an analog
summing bus can be used to create
Circle 87 for demonstration

complex signals. There is also built-
in testing, calibration and reference,
and a powerful processor.

How will the Wavetek Model
680 fit into your present systems?
Quickly and easily, because we
have included interfaces for GPIB
and MATE-CIL.

Best of all, the Model 680 is
available now. For details, call or
write us today. Wavetek San Diego,
Inc., 9045 Balboa Ave., San Diego, CA
92123; Telephone 619/279-2200.

WAVETEK




PRX Demonstest ion Siwten
(C) 1996 Baber & Reblsouitz, I

Type amy hoy to returs to 805

THIS PC/XT-COMPATIBLE INDUSTRIAL COMPUTER
MAY HAVE ONE FAILING...EVERY 7 YEARS.

That’s the Pro-Log System 2 Mean
Time Between Failures (MTBF) at
55°C. When you need reliability, that’s
it. An industrial computer that works
and keeps on working for the life of
your application. And it’s covered by a
5-year limited warranty.

A HUGE SOFTWARE POOL

System 2 comes with Microsoft’s MS-
DOS 3.2 operating system and runs
Lotus 1-2-3 and Flight Simulator. So
it’s PC/XT-compatible, right down to
the chip level. Which is important for
running industrial software, where real
time response is needed.

Data acquisition, process monitoring
and control, and multitasking software,
plus a wide selection of editors,
debuggers, and high-level languages
are available. Many of them from
Pro-Log.

HARD-WEARING HARDWARE

System 2 is based on the industry-
standard STD BUS. So a wealth of
industrial quality add-on products is
available from over 100 STD BUS
manufacturers.

circle 84 for literature only

PLUS ROOM TO EXPAND

You expand System 2 by simply plug-
ging in additional STD BUS cards. Up
to 23 expansion slots are available and
many options, such as 640K bytes of
memory, EGA/Keyboard interface,
and printer interface, can be factory
installed.

Grew up in the school of hard No fan or heat sink needed,
knocks. Secured on 4 sides, could be battery powered.
System 2 withstands 10gs of Consumes as little as 1.25

shock waltts

Works in places you wouldn't.
0° to 65°C operating
temperature range

If it fails, down-time is
minimized. All boards can be
replaced in under 5 minutes

Can be isolated from dirt,
moisture, and corrosion. Can
be totally sealed in rack or
NEMA Enclosures

circle 85 for direct factory contact

A DISK DRIVE FOR
EVERY APPLIGATION

System 2 can be configured with IBM-
compatible 3%-inch or 5%-inch floppy
disk drives and a 20M-byte hard disk.*
For minimum power, maximum relia-
bility and temperature range, select
semiconductor (ROM and RAM) disk
drives.

Take care of your next 7 years
TODAY. Call toll-free (800) 538-9570
or write Pro-Log Corporation 2560
Garden Road, Monterey, CA 93940

*Thermal and mechanical specifications are reduced by the
use of mechanical disk drives.

MS-DOS 3.2 and Flight Simulator are registered trademarks
of Microsoft Corp. Lotus 1-2-3 is a registered trademark of
Lotus Development Corp. IBM is a registered trademark of
International Business Machines Corp.

P[|PRO-LOG

CORPORATION
USA TLX: 171879, Australia (02) 419-2088; Canada (416) 625-
7752; England (0252) 851085; France (1) 3956-8143; Germany
(07131) 50030; Italy (2) 498-8031; Switzerland (01) 624 444
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DESIGN FEATURES
Special Report: Workstations 168

Workstation manufacturers have been very
active lately: They have introduced many
“super’’ workstations and restructured the
prices of many of the older systems. Afford-

KEEPING AMERICA :
COMPETITIVE able workstations have also become power-
3 ful enough to exploit popular standards,
particularly X Windows, Unix, and

Ethernet.—David Shear, Regional Editor

VME Bus applications can 189
benefit from 80386-based designs

Traditionally, designing for the VME Bus automatically meant a
design based on a 68000 xP. But without too much trouble you can

On the cover: Because of the acceptance g0 ap 80386 as a VME Bus CPU.—Steph Rutel and X Kim Rubin,
of three popular standards, your worksta- Force Computers

tion can now hook up with the vast
resources of other workstations on a net-

work. See pg 168. (Photo courtesy Apollo  FET op amps convert hotodiode 205
Comipestiane] outputs to usable signals
Because FET op amps have low input currents, circuit designers
almost universally employ them to monitor the outputs of most photo-
detectors. Your choice of an amplifier and circuit connection for use
with a photodetector depends on the linearity, offset, noise, and band-
width specs your application requires.—Jerald Graeme, Burr-Brown Corp

Good design methods quiet 229
high-speed CMOS noise problems

No doubt about it: Today’s high-speed CMOS logic can generate a
significant amount of noise. This problem is not insurmountable,
however. Circuit design techniques that are prudent but not unusual
will readily tame troublesome noise.—Twm Tiipp and Bill Hall,
Faarchild Semiconductor Corp

Continued on page 7
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Fluke breaks the old mold.

The Fluke 37. A bold new shape
emerges with more features for the
money than any other bench DMM.
Period.

Dollar for dollar, the new Fluke 37 is
unbeatable. In addition to its breakthrough
design — with built-in handle and storage
compartment — it has all the high-per-
formance features of the world’s best, most
reliable 3%2 digit DMMs.

Autoranging, to eliminate guesswork.
Audible Continuity, so you don't have to
look at the display. An exclusive analog
and digital display, for the best view of
the signal being measured. Superior EMI

And, how many other $229 bench me-
ters give you these features? Min-Max
recording, for monitoring signals. 38
components dedicated exclusively to input
protection. Relative mode, to help you cal-
culate changes in readings. And Fluke’s
patented Touch Hold, to give you an extra
set of hands when you're taking critical
measurements.

None. Not at $229. Not at any price.

For your nearest distributor or a free
brochure, call toll-free anytime 1-800-

227-3800, Ext. 229. (outside the U.S., call
1-402-496-1350, Ext. 229.)

FLUKE 37

$229*

0.1% basic dc accuracy
Analog/Digital Display

Vblts, Ohms, Amps, Diode Test

shielding. And user-friendly features like 30 KHz AC bandwidh
auto self-test, auto battery test and auto- FROM THE WORLD LEADER e e
polarity. Al this, plus a two-year warranty.  IN DIGITAL MULTIMETERS. 2-year watranty
* Suggested U.S. list price, effective June 1, 1986.
IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., PO. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. ®
EUROPEAN HEADQUARTERS: Fluke (Holland) B.\V., PO. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846

© Copyright 1986 John Fluke Mfg. Co., Inc. Al rights reserved. Ad No. 4701-37
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The key to one voice-synthesis
method—parametric synthesis—is a
model of the human speech production
mechanism (pg 63).

TECHNOLOGY UPDATE

Low-cost digital ICs provide flexibility 63
for applications requiring voice output

Myriad applications are driving the development of low-cost digital
ICs for artificial-voice synthesis, and these ICs are offering designers
considerable flexibility.—John Gallant, Associate Editor

Refinements in CRT design boost 81
resolution of color video monitors

It’s casy to forget that as recently as a few years ago, color video
monitors couldn’t produce the detailed images needed for even
moderately complex CAE applications.—Chris 1erry, Associate Editor

Wescon/87 will highlight electronics 97
in the entertainment and broadcasting sectors

Wescon/87 will take place from November 17 through 19 at three
locations in San Francisco, CA.—Charles H Small, Associate Editor

Salon des Composants sessions will emphasize 109
developments in passive components

Components for telecommunications and industrial automation
will figure prominently in the Salon International des Composants
Electroniques exhibition.— Peter Harold, European Editor

PRODUCT UPDATE

CMOS U V-erasable PLD 129
Five-chip set 132
VME Bus-based system 137
Half- and full-height 5%-in. drives 138
Hardware/software package 141
Programmable gate arrays 142

DESIGN IDEAS

Three ICs combine video and sync signals 247
Circuit provides interface for tilt sensor 249
Simple algorithm detects stuck memory bits 251
Debouncer for spdt switches uses few parts 252
Delay circuit affects leading edge only 252

Continued on page 9
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Custom performance,
QuickChip turnaround.

Imagine.

The performance, speed and reliability of
Tektronix bipolar ICs. Plus technical
expertise in analog design second to
none. Together they cut a direct
path to market without cutting
quality for your new products.

That’s Tek’s
- QuickCustom™ approach

. It begins with a family of seven
QuickChip arrays to start the design pro-
cess. Within weeks you have analog or
analog/digital ASIC'’s in hand that meet
your requirements.
Tek delivers the training, graphic
layout and simulation tools, plus access
to an experienced Tektronix IC Design
Engineer. You get the performance you
need at QuickCustom prices.

So call (800) 835-9433
ext. 100.

Get your hands on the semi-custom,
analog and analog/digital IC develop-
ment resources you'll need. Full custom
ICs are also available.

WHAT ARE QUICKCHIPS?

Analog QuickChip family:
[J 150—524 NPN Transistors

[ fr typical to 6.5 GHz at 15V or
2.5GHz at 65V.

Analog/Digital QuickChips:
[J Gate propagation delay: 400 ps
(] Digital function library

A S ) s N i S i A A e S i S R T e i i L

LA S aa

(v v

Tektronix

COMMITTED TO EXCELLENCE

Copyright ©1987, Tektronix, Inc. All rights reserved. ICO-002B
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Only Mentor Graphics has
br()l};ght a billi(ifrgllp

gates to light.

Injust 5 years, over a billion gates have flowed
through our IDEA Series™ design automation
systems. And that's a very conservative estimate.

Which makes it seem all the more incredible
that, before we came along, almost all electronic
circuits were drafted and breadboarded by hand.

Since then, our schematic capture and simu-
lation tools have produced more circuits for

more products than any other elec-
tronic design automation vendor.

A claim only Mentor Graphics can make.

Along the way, we've pioneered schematic
capture and simulation tools that are now indus-
try standard. Like hierarchical design entry,
which allows efficient management of even the
largest designs. And MSPICE,” which brings real
interactivity and a graphics-oriented interface to
analog simulation.

At the same time, we've provided the depth
and power required to work with very large
designs. A macro language allows you to build a
highly customized interface, one suited specifi-

EDN October 29, 1987




cally to your particular productivity needs. And
“case frames” allow very complex circuit pat-

terns to be expressed in just a few keystrokes.
For simulation, our QUICKSIM™ family brings

you logic, timing, and fault simulation in a single,

integrated package. Plus the ability to use a
mixture of modeling techniques, including
chip-based modeling with our Hardware Mod-
eling Library” And you can call upon our Com-
pute Engine™ general-purpose accelerator to
enhance standard workstation performance.

Once your design is complete and verified,
our IDEA Series lets you express it in any
standard physical form: PCB, full-custom or
semicustom. We have a full set of layout tools
for each. All fully compatible with our front-
end tools.

Aswe head toward our next billion gates, we'd

EDN October 29, 1987

like to make some of them yours. It's all part of a
vision unique to Mentor Graphics, the leader in
electronic design automation. Let us show you
where this vision can take you.

Call us toll free for an overview brochure and
the number of your nearest sales office.

Phone 1-800-547-7390
(in Oregon call 284-7357).

GMSRIDI‘




/]

H

O




Starting with ISDN is one thing,
Finishing is something else.

Its possible to C;})}ut together
your own ISDN chip set. Sub-
scriber controller here, power
supply there, line card device
from somewhere else.
But why? Advanced Micro

Devices can deliver the whole
connection.

The ISDN chip set that’s
made for each other.
With AMDss five chip set,

everything is included. All

designed to work together.

Am79C401 Integrated Data
Protocol Controller.

Software made for
our chip set.

Once you've got hardware,
you'll probably be needing
some software. That's easy AMD
has everything from low level
device drivers to AmLINK, our
LAPD software.

AmLINK implements soft-
ware interfaces defined in the
CCITT Q.921/931 recommen-

And to conform to the CCITT  dations. AmLINK is modular
recommendations. and itsindependent of the
operating sys-
tem, giving you
Am 7938 added flexibility.
mTAW uP [} And, because
M | el e | youneedit,
Am 79C401 AMLINK source code is
available.
' s ' We also
Am Z,?CBO INTESR‘FACE Am 70%C31 A pr 0V1 d e well
Am 79C32 " D’N Am 79C312A documented
SYSTEM development
boards that

The set is so highly inte-
grated, you won't need extra
chips for things like dialing
and ringing.

Each of AMD’ chips was
designed to take advantage of
the most efficient technology
for its function, including
bipolar and CMOS. The set
consists of the Am79C30
Digital Subscriber Controller,
the Am79C31A/312A Digital
Exchange Controller, the
Am79C32 ISDN Data Con-
troller, and the Am7938 Quad
Exchange Power Controller
which works with the
Am79C31A/312A. And it won't
be long before we'll have
protocol devices like the

come complete with demon-
stration software. Understand-
ing the capabilities, flexibility
and functionality of complex
ISDN chips has never been
easier.

Field trial proven.

There’s one more good
reason why you should pick
AMD. Our ISDN chips are in
field trials with Illinois Bell,
Mountain Bell, the Deutsche
Bundespost and others. The
chips were certified in field
trial test beds. And they're
still in use today.

Get in touch with AMD for
more information. Then get
your product off to a great start.
And finish.

Advanced
Micro Devices ¢!

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088
Call toll-free (800) 538-8450 ext. 5000; inside California call (408) 749-5000.
CIRCLE NO 144 13
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 Microsystems lets you
powerful tools you need
se and precision.
less your system has off-
ugs, you can' solve your
with off-the-shelf devel-
nt tools. But if you try to pull
pieces together yourself,
pend long frustrating hours
wind up with a develop-
tem that falls short of

ow Applied Microsystems

olp: a new method of link-
velopment tools that can be
pted to your specific needs.

offer you a seamless, painless
terface along with the ability

natch your host, language,
rating system and software
ements to your engineering
ods and target design, be it
Intel, Motorola or Zilog.

o

ebug tools for your integrated
development environment.
~ Whether you're working on
~ an 8-bit, 16-bit or even 32-bit
icroprocessor design, Applied
Microsystems lets you tailor the
~emulation and debug tools you

- need. Everything from symbolic
and source-level debuggers to
assemblers, cross-compilers and
utilities. The chart shown above

EDN October 29, 1987

development system you need won't exist
until we create it for you.

HOSTS OPER.%ID'%G TARGETS LANGUAGES TOOLS
VAX VMS 8051, G Assemblers
MicroVAX ULTRIX 8048 family,  pascal Linkers

. 8080, 8085,
UNIX UNIX 8086/88 FORTRAN Locaters
W()rksta.tions XENIX 80186 /1 8’ S PL/ M COmpilerS
. "S\p‘)"" MS-DOS and 80286  Assembler Symbolic
i ";‘;11 e 6SHCI1, Jovial debuggers
e b0s 6800/2/8, Source level
workstations BSRIIE, ey
-PC 68000/8/10 Emulators
. PCXT and 68020
- PCAT 780, MK3880/4
« Compatibles and Z8001/2/3

NSC-800

A stand-alone or host-control system of fully integrated debug tools
built on high performance emulation.

gives some idea of the power and
convenience we can offer you, but
it can only hint at the benefits you
will enjoy.

Validate™ links emulation with
symbolic and source-level
debugging. —
When your
software engi-
neers only speak
C and your emu-
lator only speaks
assembler, your M
development tools are worse than
worthless. If your function is in
assembler and your debugger
speaks only C, you've got the same
problem. The power of the Vali-
date environment is that it works
equally in high level languages
and in assembler. You don't sacri-
fice any power or any comfort.

CIRCLE NO 139

Call toll- free and ask for
the proof.

Discover why our integrated
development systems are the fast-
est and easiest ways to start and
finish a design project. For techni-
cal and application details call
1-800-426-3925. In Washington,
call (206) 882-2000. Or write
Applied Microsystems Corporation,

P.O. Box 97002,
Redmond, WA 98073-9702.

In Europe, contact Applied Microsystems
Corporation Ltd., Chiltern Court, High Street,
Wendover, Aylesbury, Bucks, HP22 6EP,

United Kingdom. Call 44-(0)-296-625462.

UNIX is a registered trademwark of AT&T.

i

Applied
Microsystems
Corporation
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How to outwit
the enemy.

33MHz, 68 pin; 1200 Gate;
Logic Cell Array
(M2064-33M)

12 MHz;
100uA Standby Power;
CMOS FIFO
(57C401-12) i
\!

15ns, 20 pin
Bipolar PAL device
(PAL16L.8DM)

16
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It’s simple, buy the latest intelligence.

From whom? Monolithic Memories’
Military Products Division, of course.

Our dossier is full of the products
you need. Like Zero-Power CMOS
FIFOs, 15ns Bipolar PAL" devices and
flexible architecture CMOS Logic Cell™
Arrays (LCA). The programmable
gate arrays.

Soon we’ll be deploying even more

EDN October 29, 1987

up-to-date intelligence. Everything from
Zero-Power CMOS PAL devices to the
function-packed Bipolar PAL32VX10,

a superset of the 22V10. We'll even
supply you with fast 512 x 9 and 1K x 9
CMOS Deep FIFOs.

Naturally, our intelligence comes
with all the right qualifications. We carry
a full line of Mil-Std-883 Class B devices,
as well as JAN 38510 Class B devices
from our DESC-certified facility.

Our latest products come with
Standard Military Drawings. And most
of our Bipolar processes are RAD
HARD (ask us for neutron and dose rate
radiation data.)

What’s more, we offer prompt fac-
tory programming of all military PLDs.
Whether you order a few or a few
thousand.

But best of all, we've got some of
the most intelligent military sales people
and FAEs in the business. All dedicated
to seeing that you get exactly what you
need to surprise the enemy.

So call us at (800) 222-9323 and
we'll send you a sample CMOS FIFO kit
and our Military Preferred Parts Catalog.

Or write us at Monolithic Memories,
Military Products Division, 2175
Mission College Blvd., Santa Clara, CA
95054-1192.

And the enemy will never know
what hit them.

Monolithic
Memories

Now that we’ve teamed up with
Advanced Micro Devices, we can provide
you with even greater intelligence.

PAL" is a registered trademark of Monolithic Memories, Inc. Logic Cell™ Array is a
trademark of Xilinix, Inc. © 1987, Monolithic Memories, Inc.
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With oursoftware d
the question of relia

It's just a fact of life.

Somewhere in the depths of even
the simplest embedded microprocessor
system design is the risk of a timing-
dependent bug. Or two. And not even a
million years of conventional testing
can catch them all.

And that’s the way it's always been.

Suppose, though, that there was a
software development system that would
free you from time-dependent errors
by design.

.
#

18

Sound too good to be true?

It isn't. It's VRTX our real time software
development system.

VRTX provides a comprehensive set
of universal functions for handling
interrupts, I/0O, file management, and
more. Using these functions eliminates
application-killer timing errors because
you don't have the chance to design
them in, in the first place.

You can use VRTX as the foundation
of even the most complex applications,
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evelopment system,
bility 1s a dead issue.

including those requiring multiprocessors.  high level language libraries for other

And by building your application this standard compilers, and a multi-
way, you'll save time, money, and most of  processor debugger.
all, a lot of worry. Because VRTX has So why not put out a feeler? Call us
been proven in everything from traffic at (800) 228-1249, or (214) 661-9526 from
lights to underwater robots to F-14s. ~Texas. Or write Ready Systemns, 449

You won't get trapped in a technological , Sherman Ave., PO. Box 61029, Palo Alto,
corner, either. . 4" CA94306-9991.

VRTX works with every member And start your next software develop-
of every major microprocessor ment project with a leg up.
family, which we support with ‘
Ada’and C compilers.Plus  ; # SREADY

SYSTEMS

Real Time for the Real World.

VRTX is a registered trademark of Ready Systems. © 1987 Ready Systems Corporation.
Other brands or product names are trademarks or registered trademarks of their respective holders.
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8020 vs. 80386

owins? Microtek .

When choosing between the two leading 32-bit processors, don’t let
emulator support slow you down. NWIS is the exclusive U.S. source of
Microtek in-circuit emulators for both. And for all their other family
members as well, like the 68010, 68000, 80286, 80186 and 8086. And
many others™

In fact, Microtek emulators have a long track record of being
first to market with quality support for every major microprocessor.
Which gives you shorter time-to-market and an assured expansion
path for product upgrades.

Eve Microteﬁ emulator can be used as a stand-alone device, or
as part of an integrated system. All use simple command structures
and include a symbolic zbugger for rapid insight into your software’s
real-time behavior. And each communicates with the [BM* PC/XT/AT,
VAX; MicroVAX;" Apollo and Sun computers.

Microtek emulators are just one part of NWIS’s complete line of
embedded microprocessor soétware development tools.

Pioneering Microprocessor CASE

Circle 47 for literature

ZN

‘Circle 46 for demonstration

NORTHWEST INSTRUMENT SYSTEMS, INC.

Our Software Analysis Workstation (SAW) brings you hardware-based,
real-time software analysis in a source code environment. Including
performance analysis, time-aligned dual processor trace, code cover-
age analysis, and Context Trace,” which lets you trace high-level
events and related assembly-level code at the same time.

And for source code development, our Microtec” Research prod-
ucts provide you with C and Pascal cross-compilers, cross-assemblers
and debuggers for the same wide range of popular processors.

Best of all, NWIS backs all these products with solid applications
suplport, both at the local and factorg/ level.
So let us become your single source for
emulators and other microprocessor
Computer-Aided Software Engineering
(CASE) tools. :

1-800-547-4445.

IBM is a registered trademark of International Business
Machines. VAX and MICROVAX are registered trademarks of
Digital Equipment Corporation. Microtec is a registered
trademark of Microtec Research Inc:

: - PO. Box 130 * Beaverton, OR 97075+ 1-800-547-4445
*Processors supported by Microtek: 80386, 80286, 80186, 80188, 8086, 8088, 68020, 68010, 68008, 68000, 6809, 6809 6502, 280, NSC800), 8085,8032,.805, 8031, 8344, 8048, 8049, 8050, Z8, SUPERS, BBHCT1, 64180, 80515.



NEWS BREAKS

EDITED BY JOAN MORROW
HIGH-SPEED CMOS 8-BIT ;.C INCLUDES AN ON-CHIP A/D CONVERTER

Motorola (Austin, TX) has upgraded the MC68HC05C4 with the introduction of the
MC68HCO5B6 uC, which adds an 8-channel A/D converter, two pulse-length-
modulation (PLM) systems, 1792 additional bytes of ROM, and eight more bidirectional
I/0 lines. It also features a serial communications interface (SCI) with separate baud-
rate selection for transmitter and receiver, a software-selectable Slow Mode, and a
software-programmable external interrupt. This new uC costs $4.90 (OEM qty) and
comes with 176 bytes of RAM, 5952 bytes of ROM, and 256 bytes of byte-erasable
EEPROM. If you need more EEPROM, you can order an MC68HC805B6, which provides 6k
bytes of EEPROM (and no ROM). Or you can select an MCB8HC05B4 with 4k bytes of
ROM. The MCB8HC05B4 sells for $4 (OEM qty), and the MC68HC805B6 is available for $49.50
in limited quantities. For $500 you can order evaluation modules of the MC68HCO5B6
for development support.—J D Mosley

COMMUNICATION SYSTEM PROVIDES SPEED AND FLEXIBILITY

Although you have many choices when looking for high-speed digital communica-
tion systems, the systems are incompatible, causing you to either buy from one vendor
or develop your own hardware. The BPS/128 from Telestream Corp (Mountain View, CA,
(415) 968-7977) provides a solution to this problem by giving you a programmable
system that can operate on data streams in real time. Parallel-processing elements based
on the AMD 29116 allow you to execute up to 160 MIPS on a data stream of 1.28G bps.
You can use the BPS/128 on network applications such as protocol and format con-
verters, multiplexers, cross-connect systems, and ISDN gateways. The company offers
the BPS/128 with open architecture, allowing you to add your own proprietary hard-
ware. System prices range from $15,000 to $50,000.—Doug Conner

FLOATING-POINT PACKAGE FOR 68HC11 AVAILABLE AT NO COST

With just a telephone call to Motorola Inc’s (Phoenix, AZ) computerized bulletin-
board system (phone (512) 440-3733), you can obtain the source code for a floating-
point arithmetic software package that runs on the company’s 68HCI11 uC. The package
takes slightly more than 2k bytes of code space plus 10 bytes of the uC’s page-zero
RAM. It performs addition, subtraction, multiplication, division, sine, cosine, and
tangent operations. The software package also contains routines that perform conver-
sions between floating-point and ASCII or floating-point and integer numeric represen-
tations. Floating-point numbers are represented in a proprietary format composed of a
1-byte exponent, a 3-byte mantissa, and one additional byte for the sign. All routines
in the software package place temporary variables on the stack, allowing re-entrant
programming.—Steven H Leibson

SURFACE-MOUNT-ASSEMBLY SERVICE MEETS MILITARY STANDARDS

It’s hard to find an assembly house with fully automated assembly equipment for
commercial surface-mount board designs; your problem is compounded if you’'re design-
ing for the military environment. SMTEK (Chatsworth, CA, (818) 718-0380) can assem-
ble a board to MIL-Q-9858. The company also offers its own design of a MIL-STD-1750A
VHSIC-based computer board, which can be configured for your application; a
representative price is $7000.—Margery S Conner

POWER CONVERTER SYSTEM BUILDS LOW-COST, ISOLATED OUTPUTS

By using one power IC to drive multiple output channels, Burr-Brown’s (Tucson, AZ)
PWS740 distributed, multichannel, isolated de/dc converter system allows you to incorpo-
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rate multiple de output channels into your design with 1500V-ac isolation between
channels. Three components comprise the system: the PWS740-1 oscillator/driver,
which powers as many as eight channels and operates at 400 kHz; the plastic-encapsu-
lated, trifilar-wound PWS740-2 isolation transformer; and the PWS740-3 high-speed
bridge rectifier, which is packaged in an 8-pin DIP. These components cost $12.75,
$2.50, and $1.25 (100), respectively. You use one PWS740-2 and one PWS740-3 per output
channel. Each output channel can supply as much as 30 mA delivered at the voltage
supplied to the PWS740-1's input within a range of 7 to 20V dc.—Steven H Leibson

PC-BOARD LAYOUT PROGRAM ACCOMMODATES 400 ICs, 30 LAYERS

Boasting a component library of more than 2000 TTL, CMOS, and uP components, the
Schema-PCB design program from Omation Inc (Richardson, TX, (214) R31-5167 or
(800) 553-9119) runs on IBM PC and compatible computers and works in conjunction
with the manufacturer’s Schema II schematic editor. Using Schema-PCB, you can
design boards as large as 32 x32 in. with as many as 30 layers.

The program offers 1-mil resolution on placement and tracking, autoplacement, air-
gap and connectivity design-rule checking, autorouting with four separate accuracy
algorithms, and schematic input and back annotation. You can define track width, pad
size and shape, and enter engineering changes at the schematic level. Schema-PCB
costs $975; it costs $1500 for both Schema-PCB and Schema II.—J D Mosley

GRAPHICS BOARD FOR MACINTOSH GIVES 1024 x768-PIXEL RESOLUTION

If you use Apple’s Macintosh II personal computer as an engineering tool, you can
enhance its graphics capability with the $2795 ColorBoard 1/104 from RasterOps Corp
(Cupertino, CA, (408) 446-4090). It increases the computer’s screen resolution to
1024 x 768 pixels. Based on the company’s proprietary ASICs, the single-slot board com-
municates with the Mac IT’s 68000 processor over the 32-bit NuBus.—Margery S Conner

ASIC LIBRARY GAINS 6805 CORE CPU

Through its alliance with Motorola Inc, NCR Microelectronics (Fort Collins, CO, (303)
RR6-9550) has added a 6805 core CPU to its R-um VS2000 supercell library (see EDN,
September 3, pg 69). The 68CO0S5 library supercell contains just the ALU portion of the
6805 uC, operates at clock speeds to 8 MHz, and executes all of that processor’s in-
structions, including the 8 x8-bit unsigned multiply instruction found in only some of
the 6805 family of uCs. The CPU features a 16-bit address bus (up from the discrete
part’s 13 bits) and four uncommitted interrupt lines. Three of these interrupt lines
became uncommitted when the discrete uC’s timer and communications ports were
stripped away to create the CPU core. NRE charges for an ASIC including the 6805 core
start at $69,500.—Steven H Leibson

INDUSTRIAL PC BUS BOARDS INTEGRATE MULTIPLE FUNCTIONS

The MacroCard (MC) Series of PC/AT- and 80386-compatible multifunction boards for
industrial applications is now available from Texas Microsystems (Houston, TX, (713)
933-1029). The MC-01 board has a SCSI hard-disk-drive controller; you can choose as
much as 256k bytes of battery-backed RAM or 512k bytes of EPROM. The MC-0R2 lets
you add as much as 512k bytes of nonvolatile RAM or 1M byte of EPROM. Both boards
come with one parallel and one serial communications port, CGA/EGA/Hercules-
compatible video outputs, and a floppy-disk controller. Each board plugs into a single
PC/AT expansion slot, and pricing starts at $650 (100).—J D Mosley
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Flash A/D conversion

as easy as

TRW LSI Products makes it easy to
select the high-speed A/D converter
that best fits your needs. Our growing
family of flash converters offers
hybrid and monolithic solutions for
your 8- and 9-bit applications.

When board space is at a premium or
your design window is narrow, the 8-
bit THC1068 and 9-bit THC1069
hybrids are convenient solutions, com-
plete with precision voltage reference,
wideband analog input amplifier and a
three-state output buffer. Everything
you've always wanted in a flash, in
amazingly small 24-pin and 32-pin
packages.

You've still got maximum design flexi-
bility with TRW’s low-cost monolithic
flash converters: the industry standard
8-bit TDC1048, the new standard 9-
bit TDC1049, and the industry’s first
10-bit flash, the TDC1020. Any one
you choose makes it easy for you to
stay ahead of your competition.
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TRW makes real-time sampling as
easy as 1, 2, 3.

We've got all that you've come to
expect from TRW LSI Products includ-
ing commercial and extended temper-
ature ranges, as well as MIL-STD-883C
screening. We're making it easy for you
to use flash converters in your designs,
and our products are easy to get from
any Arrow, Hall-Mark or Hamilton/
Avnet location.

Resolution Speed
TDC1048 | Monolithic 8-bits 20MSPS
THC1068 Hybrid 8-bits 25MSPS
TDC1049 | Monolithic 9-bits 30MSPS
THC1069 Hybrid 9-bits 30MSPS
TDC1020 | Monolithic | 10-bits 20MSPS

TRW LSI — bringing the worlds of data
acquisition and DSP together.

Call us and ask for our “Flash Pack,”
a complete set of data sheets on our

monolithic and hybrid A/D converters.
For immediate technical assistance or

CIRCLE NO 111

price quote, call us at 619.457.1000.

TRW LSI Products
P.O. Box 2472, La Jolla, CA 92038
619.457.1000

In Europe, call or write:

TRW LSI Products
Konrad-Celtis-Strasse 81

8000 Muenchen 70, W. Germany
089.7103.115

In the Orient, phone:

Hong Kong, 3.856199;

Tokyo, 03.461.5121; Taipei, 751.2062;
Seoul, 2.553.0901

©TRW Inc. 1987 — 712A01887

' N AL

LS| Products Division



NEWS BREAKS: INTERNATIONAL

PREVIEW OF SALON DES COMPOSANTS EXHIBITION

Our primary coverage of the Salon des Composants exhibition, which will be held in
Paris, France (November 16 to 20), begins on pg 109 in this issue. Some products that
will be exhibited at the event, but which arrived too late to include in our primary
coverage, are described below.

BiMOS PROCESS PRODUCES SINGLE-CHIP TELEPHONE ICs

By using a BiMOS process to mix analog and digital functions on a single chip,
Mietec (Oudenaarde, Belgium, TLX 85739) has developed ICs for use at both ends of
telephone lines. Incorporating a DTMF or pulse repertory dialer that supports on-hook
dialing, speech circuits that provide 4-wire/2-wire conversion and background noise
reduction, plus line impedance matching and load/gain regulation circuitry, the
MTC2083 single-chip telephone IC interfaces telephone sets to PSTN or PABX networks.
Its speech circuit incorporates an additional receive amplifier that you can use either
to drive a loudspeaker or to increase the receiver gain in phones made for people who
are hard of hearing. At the PABX or central-office end of the line, the MTC6042 pro-
vides a single-chip solution to many of the BORSHT functions of the subscriber line in-
terface. These functions include a high- or low-ohmic-value battery feed, overpower,
and 2-wire/4-wire conversion circuitry, and supervisory functions that monitor hook-
switch status, ring-trip, and ground-wire conditions. It also has a driver for relay-
operated or electronic ringing-signal injection circuitry. In volume, the MTC2083 and
MTCB04R are priced at around £1.55 and £3, respectively. The devices will be shown in
Hall 3, alley 35, stand 98.

VOICE-CHANNEL SCRAMBLERS INTERFACE TO P SYSTEMS

You can internally switch the transmit and receive audio pathways in Consumer
Microcircuits Ltd’s (Witham, UK, TLX 99382; in the US, Mx.Com Inc, Winston-Salem,
NC, (919) 74450850) FX-214, -224, and -234 variable split-band voice-scrambler ICs; you
can then use them in half-duplex communications systems. Because the scramblers
work by splitting the voice band into high- and low-frequency sections and frequency-
inverting each section, the ICs also have an on-chip highpass filter to prevent in-
terference from the subaudio frequencies used in continuous-tone-controlled squelch
systems (CTCSS). You can program the devices to operate with any one of 32 different
split-point/inversion-carrier frequency combinations, allowing you to implement
fixed- or rolling-code scramblers. To control operation of the scrambler, the FX214 has
a serial interface, the FX224 has a parallel interface, and the FX234 has both parallel
and serial interfacing capability. The ICs cost approximately £9 (1000) each; you can
see them in Hall 3, alley 34, stand 127.

DEVELOPMENT SYSTEM SUPPORTS THE 68HC11 MICROCOMPUTER

Ashling Microsystems Ltd’s (Limerick, Ireland, TLX 70357) CT68HC11 PC-based
development system supports software development for the Motorola MC68HCI11 8-bit
microcomputer. It provides real-time emulation of all three of the microcomputer’s
operating modes; an integral 70-bit-wide logic state analyzer allows you to trace activi-
ty on the microcomputer’s address bus, data bus, control lines, and I/0 ports. You can
set as many as 64k read- and 64k write-address breakpoints, plus elapsed-time and
external-signal breakpoints. An integral PROM programmer programs the on-chip
EEPROM and configuration register of the 68HC11, and standard or paged EPROMs. The
system, which typically costs between $5000 and $6000, includes a full-screen editor,
a relocatable macroassembler, and software utilities that interface it with third-party
C compilers. Ashling Microsystems will be at Hall 2, alley 21, stand 21.—Peter Harold
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Stimulate experiments
with real-time analog
waveforms reproduced
Jrom your actual
captured data!
Connected via the GPIB
interface, the Nicolet Model
4094 digital oscilloscope
teamed up with the Nicolet
Model 42 arbitrary function
generator provides
instantaneous waveform
storage and generation.

800/356-3090
or 608/273-5008

Nicolet Test Instruments Division
PO. Box 4288

5225-2 Verona Road

Madison, W1 53711-0288

EDN October 29, 1987

Nicolet Digital Oscilloscopes

Incoming signals digitized by Nicolet's high accuracy 12-bit, 10 MHz digitizers
or high speed 8-bit digitizers allow you to see things you've never seen before. Zoom
expansion to X256 allows you to see the details in waveforms composed of up to
16k points. Cursor readout of measurement values, continuously variable pretrigger
positioning, and built-in disk drives all contribute to Nicolet’s tradition of

measurement power and ease of use.

Nicolet Programmabl
Function Generaltors

Outgoing signals are accurately generated from the 12-bit by 2k arbit
waveform memory in the Model 42. Real-time duplication of the captured signal
can be produced at speeds up to 1 wSec per data point.

Continuous, triggered, gated, and burst output modes are possible. A unique
feature, arbitrary sweep, allows you to accurately program the output frequency.
Standard waveforms (sine, triangle, square, sawtooth, pulse), 10 mV,, to 20V,
amplitudes, are all available at speeds up to 4 MHz.

= Nicolet

“Instruments of Discovery”
CIRCLE NO 110 25



power splitters
combiners

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

With over 150 models, from 2-way to 48-way, 0° 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.

mmmg new ways
setting higher standards

Mini-Circuits

sion 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.
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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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DuPont’s Palladium/Silver

High density.

Only Du Pont has a
Palladium/Silver
System that delivers
0.5% " stability

on top of dielectric.

If you want to free up valuable real estate
but are concerned about sacrificing perfor-
mance, Du Pont's coordinated Palladium/Silver
Hybrid Materials System is the answer.

The designed-in compatibility of our
BIROX® 1900 Series resistor compositions,

E-89239 11/86 Printedin U.S.A.

28

6134 and 6125 Palladium/Silver Conductors
and 5704 Dielectric, delivers total system per-
formance, lot after lot, run after run, without
“mix and match” problem:s.

The BIROX 1900 Series thick film resistor
compositions are the key. Consistent resistor
performance with average end-of-life stabilities
of 0.5% or better is just the beginning.

Fireable in a fast 30-minute profile, the re-
sistors make laser trimming over the system di-
electric as simple as laser trimming over alu-
mina. Tight, reproducible post-trim distributions
with TCRs of O = 100 ppm/°C are a real advan-
tage. And because these resistors are screened
onto the 5704 Dielectric surface, you can build
up in the Z dimension as well as out in the X and
Y directions. This means denser circuits and
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Multilayer System.

High confidence.

BIROX 1900-SERIES RESISTOR COMPOSITIONS
ENVIRONMENTAL STABILITY AFTER LASER TRIMMING —1000 HOURS
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greater design freedom.

As for conductor performance, Du Pont's
6134 and 6125 Palladium/Silver Conductors re-
solve better than 10-mil lines to maximize circuit
density while excellent solder wetting and aged
adhesion assure high-yield assembly and de-
pendable component attachment.

Du Pont’s 5704 Dielectric completes the
system. Circuit performance benefits from its
low K (9-10). And with the TCE matched to alu-

mina, substrate bowing is minimized even
through multiple firings. 5704 prints at 6 in/sec
for high productivity and resolves 8- to 10-mil
vias for increased density.

The combination of superior product per-
formance and Du Pont's commitment to manu-
facturing quality delivers a Palladium/Silver
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Hybrid Materials System with high density and
high confidence.

To learn how Du Pont’s Palladium/Silver
Hybrid Materials System can solve your packag-
ing problems, call 1 800 441-7543. Or write:

Du Pont Company, Electronic Materials Divi-
sion, Room X50533, Wilmington, Delaware
19801.

*Typical average stability after 1,000 hours on a trimmed 40 mil X 40 mil resistor.

AUPOND
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ONE PROTOTYPL
THREE PRO)]

Teradyne’s new CAE tools help you get to market faster by

Designing VLSI circuit boards that work the first
time isn't child’s play. You can't do it without fast, accurate
feedback on design and test quality.

Now count on Teradyne to help. With our new family
of CAE products, you'll uncover flaws before they're cast
in hardware. So you'll be able to jump from initial design
directly to final prototype. And from design to manufac-
turing test.

Start with a firm design foundation.

The process starts with DATAView our new design
entry system. Running it on a standard AT-class PC, you
can control the whole design process right at your desk.
From schematic entry and waveform analysis on the PC
to simulation and fault simulation on more powerful net-
worked computers. All with the same mouse-and-menus,
multiple-window interface.

You move from schematic capture to simulation
effortlessly. DATAView's links with our LASAR Version
6 simulation system save hours of model compilation time.

30

Incremental compiling lets you revise a design and resimu-
late in minutes.
Make your design work together before
it comes together.

LASAR Version 6 is the only sure way to avoid multi-
ple trips to artwork as well as costly rework steps in manu-
facturing. Because its simulation accuracy is unmatched

ETHERNET
, LASAR
DAAVIew LASAR .
ona Verson6 Lokl
DATASource DATASource
Systemn System

Teradyne networks advanced CAE tools for convenience and performance.

EDN October 29, 1987



giving you a working prototype the first time.

for analyzing PC board designs prior to prototyping. For simulations up to 25 times faster, you can use our new
instance, LASAR takes full device timing specifications parallel/multiprocessing host, DATAServer. It will give
into account for true worst-case timing analysis. And it you quick results, with full LASAR precision.
eliminates shared timing ambiguity in reconverging sig- Teradyne makes it easy.
nals. Both of which mean LASAR finds real design errors If you want to avoid multiple prototypes and get
reliably. to market faster with better products, Teradyne’s new
Finally, you can use LASAR fault simulation. It will CAE system is the way. Why not call Daryl Layzer at
uncover testability problems and untested circuit functions (617)482-2700, ext. 2808 for more information. Or write
before it’s too late. Teradyne, 321 Harrison Avenue, Boston, MA (2118.
Simulation without trial and tribulation. VAX is a trademark of Digital Equipment Corp. )
LASAR also takes care of the hoard modeling pl‘Ob- AT is a trademark of International Business Machines Corp.

lem. It includes models of over 4000 devices. And the most
popular gate array libraries.
For new VLSI parts, our DATASource hardware

modeling system uses actual devices instead of software

models. A single system supports multiple users and b d 7 . \ \

concurrent fault simulation. With extraordinarily fast

response. ;
LASAR and DATASource work with any VAX. For We measure quality.

EDN October 29, 1987 CEI0HE 1 100 31



SIGNALS & NOISE

Poor business practice is
biggest US export obstacle

In his editorial entitled “Loosen ex-
port restrictions” (EDN, June 25,
pg 59), Jon Titus stated that US
export regulations are the main ob-
stacle to US export.

The regulations are a barrier for
sure, but there are some much big-
ger problems with shopping in the
US. Here are a few examples from
the point of view of a Swiss electron-
ics company:

1. When I buy 1000 RAMs in the
US, I get (with luck) 990 good parts.
When I buy 1000 RAMs in Japan or
Europe, I get 1000 good parts.
Companies in Japan and Europe
have a zero-reject, zero-defect phi-
losophy.

2. US salesmen don’t speak any
language other than English. Can
they do sales promotion in English
in Switzerland or France? Further,
they don’t know how non-US cus-

“I WOULDN'T BE CONCERNED,
FRANK. THE ROBOT WON'T GET FAR.”

toms works, nor are they informed
about shipping. They send me a 1-kg
package by air freight collect, al-
though prepaid air parcel is six
times cheaper and much faster, and
it passes customs control without
paperwork for the customer.

3. It takes US companies weeks—
not days—to respond to a telex or
fax request. Using the phone is
sometimes not possible because of
the 6- to 11-hour time difference (I
leave the office when they start
working). Even bigger companies
have no telex or fax capability.

4. It takes a US bank four to eight
weeks to validate a non-US banker’s
check. In Europe, the same proce-
dure takes one to two working days.

5. US companies almost never
confirm orders in a reasonable
amount of time, and they take a few
days or even a few weeks to answer
a quotation request. Why isn’t the
procedure instant? Is the Pentagon
the only US organization that has a
computer?

6. Ordering goods and equipment
in metric units creates confusion in
US sales offices. Why does a US
company send me an aircraft altime-
ter calibrated in inches mercury

You Don’'t Need a Thousand Words
When You Have a Picture Like This!

tm image quality

demonstrated here is re-
quired by your customers . . .
and will be appreciated! They
expect THE BEST from original
equipment manufacturers.
You can provide it! While
other video monitor venders
claim, "about 100 + MHZ"
video bandwidth,* Video
Monitors, Inc. provides it!
While other vendors claim,
"full gray-scale color capabili-
ty,” VMI delivers it!

And if your customers or
you need semi-custom or
custom designs, VMI can pro-
vide this service. These are
just a few of the reasons why
video Monitors, Inc. should be
your supplier of very high
resolution monitors.

3933 North White Avenue

Large Image Area

uUnretouched photograph onsin 54703

*3.5 NS max. rise & fall time measured at CRT cathode.

Eau Claire, W
(715) 83 3

A Subsidary of DOTRONIX, INC State-of-the-Art Technology

o
0o
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SMT STANDARDS.

‘ PR AG I E Sprague Type 195D and 293D solid tantalum chips meet the brand new EIA size
- and packaging standards for surface mount capacitors. These miniature components
: ' fill your surface mount needs with economy, reliability and high
performance. Conformal-coated Type 195D TANTAMOUNT®
capacitors meet EIA specifications for
ET l ’ RPACE M() ’ NT Extended Capacitance Range devices.
‘ These units feature gold or solder plated
terminals and the highest capacitance in the smallest packages available
' TA DA D s in the industry. Rugged, fully molded Type 293D TANTAMOUNT®

capacitors conform to EIA specifications Standard Capacitance Range
levices. These “machine-friendly” tantalum chips are compatible with all automatic placement equipment. Both types
wre supplied taped and reeled per EIA 481A. Standard ratings: 0.10 to 100uF, 4 to 50 WVDC. Sprague Electric Company,
xington, MA. For “Quick Guide To Tantalum Chip Capacitors”, ASP-642, write to Marketing el
ommunications, Sprague Electric Company, P.O. Box 9102, Mansfield, MA 020489102. For ~ #ié spnn UE
ipplications assistance, call our Customer Service Center at Concord, NH at 603/224-1961. 2
CIRCLE NO 131
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SIGNALS & NOISE

when I ordered it in hectopascals?

7. Export works quite well from
such historical trade centers as New
York and Boston, but as soon as you
go a few miles from the coast, things
get worse. Some companies have no
export experience.

I buy in the States, but only if I
have to. It’s difficult to deal with the
average US company, not mainly

because of export licenses, as Jon
Titus states, but because of the
above-mentioned communication,
education, and service problems.

We in Europe, and others too,
would have considerable problems
in the world markets if the US had
the same power in export that it has
in its inland market.

Perhaps Mr Titus could entitle his

INTRODUCING PCM56P...

A Complete, 16-Bit
PCM D/A Converter In

A 16-pin Plastic DIP

¢ 96dB dynamic range '

¢ 0.0025% THD

e 1.5usec settling time

s double-buffered,
serial input format

e 15-bit monotonicity

e 175mW power
dissipation

e +5V to 12V supply
operation

¢ reliable monolithic
design

¢ $12.60, in hundreds
(U.S. price only)

Contact Sales or Applications Engineering for
technical information and evaluation samples:

Burr-Brown, PO Box 11400, Tucson, AZ 85734.
602/746-1111.

BURR-BROWN®

Improving Data Conversion Productivity
34 CIRCLE NO 4

next export article “Loosen export
potential.”

Chris Moser

Mostec Inc

Liestal, Switzerland

Company doesn’t require
minimum orders

The May 28 issue of EDN contained
an excellent technology update by
Chris Everett (“Smaller, cheaper
silicon pressure sensors are starting
to appear on vendors’ shelves,” pg
83). Chris is knowledgeable in the
field and the update was an excel-
lent review of the area.

The piece did contain an error,
however—it indicated that Nova-
Sensor would not accept orders for
quantities smaller than 10,000
pieces. This is incorrect. The state-
ment apparently comes from a prod-
uct release on our silicon sensor
die-level product. For these die-level
sensors, our minimum is indeed
10,000 pieces, although occasionally
we have taken smaller orders.

However, NovaSensor has a full
line of sensors and microstructures.
None of these other products has a
minimum requirement.

Joseph R Mallon Jr
NovaSensor
Fremont, CA

Product notes

Please note these changes to the
Hardware and Interconnect section
of EDN’s July 9 Product Showcase.
First, the LSI Microseries Model
13/23K optical encoder (from Litton/
Itek Encoder) described on pg 222
and 224 costs $1650, not $16.50.
Second, the Recortec rack enclosure
described on pg 222 as the KBD-100
is actually called the RME-100.

WRITE IN

Send you letters to the 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 request. We re-
serve the right to edit letters for
space and clarity.

EDN October 29, 1987
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Networking in the Era of MegaChip Technologies:

When connecting tothe
you need to connect with

Only the TMS380 Chip Set from Texas
Instruments is tested and verified with
IBM. That frees you to concentrate on the
important business of making your
products market winners.

I ndustry observers agree: The

IBM® Token-Ring Network is capturing
a lion’s share of the LAN (local-area
network) market. As stated by IBM in
their October 15, 1985, product an-
nouncement, the IBM Token-Ring
Network is “an ‘open’ network architec-
ture for accommodation of non-IBM
and IBM attaching devices ... with
semiconductor components available



IBM Token-Ring,

Texas Instruments first.

from Texas Instruments.” All you need to
capitalize on the growing demand for
products that will operate on the ring is
to design with TIs TMS380 Chip Set.

“We use TI’s TMS380 Chip

Set and TT’s implementation of
IEEE 802.2 LLC protocols to
ensure IBM compatibility at
media-access and software levels.”
That is Howard S. Charney, senior vice
president of 3Com Corporation, stating

the chief reason for turning to TI first
when designing-in token ring con-
nectivity. You know your TMS380-
based product will be 100% compatible
with IBM and industry standards.

As a result, you avoid any problems
of validation, verification, or long de-
velopment time. You gain time to add
product enhancements that can mean a
competitive edge in the marketplace.

Martin Sinnott, director, Dayton
Development Center of the NCR Cor-
poration, sums up the advantage this
way: “We offer the very highest level of
interoperability with the IBM Token-
Ring Network via TIs TMS380 Chip

Set and our own software.”

An integrated solution for

“open” systems

TIs TMS380 Chip Set begins with a
40-million-bits-per-second DMA inter-
face. This provides efficient connection
to high-speed microprocessors such as
Intel’s 80X86 and Motorola’s 680X0 fam-
ilies and open-system buses like [BM’s
Micro Channel™ and Apple’s NuBus™.

Having built-in software jointly
copyrighted by IBM and TI, the
TMS380 provides all [EEE 802.5
media-access control processing, in-
cluding on-board network-management
services (see box). In addition, the
TMS380 provides capability for mes-
sage-buffer expansion and higher layer
protocols, such as IBM-compatible IEEE
802.2 Logical Link Control (LLC),
available from TI.

The TMS380 completes your con-
nection to the IBM Token-Ring with
physical-layer interface circuits that
provide clocking, data reception and
transmission, and ring-insertion control.

Opening the way to internetworking
the TMS380 facilitates the design of
token ring bridge and gateway products.

Good news about cost
Another reason to choose the TMS380

is that the cost of connectivity is com-

Reliable network management

“We have designed our ProNET®-4
product using the industry-standard TI
TMS380 Chip Set. In addition to normal
data-communications functions, the chip
set provides power-up self-test as well as
network-management frames for automatic
error detection, parameter services, and
reconfigurations. The net effect is reliable,
manageable network operation.”

Howard Salwen,

Chairman and Founder, Proteon, Inc.

ing down. The chip set is available now
at a suggested resale price under $100.00
(quantity 100).

The TMS380 reflects the influence
of TIs MegaChip™ Technologies.
These are the skills and disciplines
acquired through ongoing development
of high-density circuits which generate
advances in semiconductor design, pro-
cessing, manufacturing, and service.

These technologies are having an
effect on other LAN standards. For
example, TI has developed the
SN75061/62 single-channel drivers/
receivers that can easily be configured
for use with StarLAN IEEE 802.3
IBASES5 networks. These new devices
perform data transmission/reception and
minimize transmission-line noise. The
SN75061 is ideally suited to IBASE5
stations; the lower-power, lower-cost
SN75062, to hubs.

For more information on the broad
TMS380 support, turn the page.




Comprehensive support from T1
speeds TMS380 design-in.

To help you with everything from token
ring adapter-card prototyping through
communications-protocol development
and systems integration, TI makes
available the comprehensive TMS380
Development Products Family.
Design-in Accelerator Kit includes
hardware and debug software for com-
pleting a prototype token ring adapter:
Three sample TMS380 chip sets, engi-

Y

neering debug software with User’s
Guide, and an interconnect schematic.

PC Adapter Card helps you develop
software and analyze traffic on the IBM
Token-Ring Network. It works in both
the PC Family and PC AT compatibles
and incorporates TIs new IEEE 802.2
LLC. The card comes with demonstra-
tion software as well as protocol-analysis
software to help develop your communi-
cations protocol.

Test Wiring Concentrator (TWC)
provides the mechanism for any station
to be inserted on the ring and adds
LED:s that indicate ring insertion.

TMS380 LLC EvaluationKit
provides the hardware, software, and
documentation required to evaluate the
IBM-compatible IEEE 802.2 LLC soft-
ware on your designs.

ASIC-LAN Tool Kit enables the
fast development of highly integrated,
differentiated, and compact adapters.
The kit contains ASIC software macro
building blocks and completed design
examples. These support Adapter Mem-
ory Expansion and PC Bus Interface.
The kit not only helps save board space,
but also several months of system and
hardware design.

™MegaChip and NuBus are trademarks of Texas
Instruments Incorporated. Micro Channel is a trademark
of International Business Machines Corporation.
®|BM is a registered trademark of International Business
Machines Corporation. ProNET is a registered trademark
of Proteon, Inc.

27-4512 ©1987 Tl

TMS380 Bridge Design Kit con-
tains one TMS38021 Bridging Protocol
Handler, one set of Bridge Options
Adapter Software, and a TMS38021
Bridge Application Report to help you
develop bridge or gateway products.

Token Ring Seminars are conducted
on request at TI Regional Technology
Centers or at your site. A two-day

workshop includes an introduction to
the TMS380 Chip Set and hands-on
experience in the lab. A one-day
TMS380 Advanced Topics Workshop |
provides an understanding of the ex-
tended LLC interface on the TMS380
and provides insight;into bridge
applications.

For more information on T1s
TMS380 Chip Set, call TI’s hot-line
number, (713) 274-2380. Or complete
and return the coupon today to Texas

Instruments Incorporated, P.O. Box
809066, Dallas, Texas 75380-9066.

P.O. Box 809066
Dallas, Texas 75380-9066

and services.

Texas Instruments Incorporated

SPWOBS3ED700

YES, please send me information on TI’s networking products

NAME

TITLE

COMPANY

ADDRESS

CITY STATE

ZIP

AREA CODE TELEPHONE EXT.

*»

TEXas
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Triplett’s Compact Communications Equipment

Lasting Innovation From Us — Means Lasting Value For You

Here's proof that focused R&D yields reliable products Model 2 — Precise, Reliable, Durable
with features that anticipate your needs.
¢ Loop Testers: compact, lightweight, several

combinations in one.

e Fiber Optic Power Multimeters: built-in short and
long wavelength sensors, auto-ranging, DMMs with
17 ranges and temperature sensors.

¢ Standard Testers: Economic, standard KS & CK
testers — exceed normal criteria.

3 year warranty. Proof of quality: <0.5%
returned — ever.

Model 2
e The right fit: hand held.
e The right wt.: less than 1 Ib. For more information, call 1-800-TRI-PLET ext. 55.

* Solid click-action rotary switch provides fast, error-free Ask about our 3 year warranty.
positioning — every time.

e Side panel rocker switch reverses polarity simply, '\ TRIPLETT CORPORAT,ON

quickly. i : One Triplett Drive, Bluffton, Ohio 45817
¢ Added versatility: +10db rocker switch. 419/358/5015 » TWX 810/490/2400 » FAX 419/358/7956

Circle 43 for FREE demonstration CIRCLE NO 151 39
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DIGITIZING

2 1GHz. The 11402
Digitizing Oscilloscope
features a full 1 GHz
bandwidth right on the
probe tip to help you

make the most demanding
voltage and timing
measurements.

1% 10-14 BIT VERTICAL/
10 ps HORIZONTAL
RESOLUTION. 10-bit
vertical resolution is
averageable to 14 bits.
Self-calibration decreases
error to less than 1% DC.

= AUTOMATIC MEA-
SUREMENTS. Up to six
measurements can be
made at the push of a but-
ton, with results simul-
taneously displayed and
continuously updated.

s, PUSH-BUTTON
HARD COPY. Plug in a
Tek or compatible Epson
dot matrix printer using
the scopes standard
Centronics port.

AUTOSET. Push a but-
ton on the front panel or on
the probe to automatically
set up the scope based on
the signal characteristics
of the selected trace.

\J! TOUCH SCREEN.
Select a trace, a trigger, a
measurement or other
function by touching the
appropriate area of the
screen or by selecting from
pop-up menus: the clos-
est, most natural link yet
between user and scope,

Tektronix introduces
the 11000 Series: the
new standard in digi-
tizing and analog
oscilloscopes.
These new fully pro-
grammable scopes
display more traces
(up to 8) at higher
bandwidths (up to 1
GHz), with greater
accuracy (up to 0.6%
vertical), and include
more new functions for
expediting the capture

and . @ -
pro- . processors,
cessing  of data than long records, the
can ever be listed here. most powerful trigger-

Two new digitizing ing and the highest
scopes exert the power throughput ever. Use
of three their built-in
16-bit

THE NEW

ERA IN DIGITIZING
AND ANALOG

OSCILLOSCOPES.

Copyright ©1987, Tektronix, Inc. All rights reserved. KEA-714A-1

bases to
easily acquire
pre- or post-trigger
details of a trace, and
view both the whole
trace and the details
on screen at once.
Two analog scopes
feature an integrated
500 MHz universal
counter/timer for
unequaled resolution,
accuracy, and scope
versatility— for the




price of a
scope alone. A unique
counter view trace lets
you see exactly what
you are triggering on,
for a sense of confi-
dence no conventional
counter/timer can offer.

Perhaps most star-
tling is the simplifica-

tion and
automation of the
whole measurement
and analysis process.
Larger displays, pop-
up and touch-screen
menus, plus auto-
mated setup and mea-
surement capabilities
help unclutter the front
panel and keep eyes
focused on the display.
For the first time, users

need know nothing
about a scope's tech-
nology to get the most
out of it.

The 11000 Series
continues the plug-in
versatility of the Tek
7000 Series. Five new
plug-ins and three new
probes tailor the new
scopes to a full range
of applications, from
design and debug to
production test. New
single-ended amplifier

ANALOG

MICROCHANNEL
PLATE. The single shot
trace brightness of the Tek
11302 is almost 1000 times
brighter than conventional
scopes—enough to
expose even the fastest
transients to view.

.4 500 MHz INTE-
GRATED COUNTER/
TIMER. Use with dual
delayed sweeps for pre-
cise timing measurements
between selected points.
Unique counter view trace
lets you see exactly what
you are triggering on.

iJ CURSORS. Use to
make precise measure-
ments on any part of a dis-
played waveform.

1 mV/DIV SEN-
SITIVITY. Achievable from
four new plug-ins.

These amplifiers teature
fast overdrive recovery and
wide dynamic range.

WL} SELF-CALIBRATION.
Push the Enhanced
Accuracy button to cali-
brate the scope from
amplifier input to CRT grat-
icule, automatically, for the
best vertical accuracy
available in a scope today.

and differential ampli-
fier plug-ins combine
high bandwidth with
low noise and fast over-
drive recovery.
Demonstrations are
now in progress. fFor
more information or a
personal demonstra-
tion, get in touch
with your local Tek
sales engineer. Or
call Tektronix at
1-800-547-1512.

CIRCLE NO 150
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Expand your bandwidth
and maintain your gain...

20Vpp (100Q) to 45MHz

N at gains of 1 to 40

20Vpp (100Q) to 60MHz
at gains of 2 to 50

atgainsof 1to 5

10Vpp (200Q) to 100MHz
at gains of 1 to 50

10Vpp (2009) to 120MHz
at gains of 1 to 40

10Vpp (100Q) to 95MHz

20Vpp (1009) to 8OMHz
at gains of 2 to 40

20Vpp (2009Q) to 25MHz
at gains of 2 to 50

with these high-speed, high-drive op amps from Comlinear

With this op amp family, you don'’t sacrifice speed for
gain. . .or for power. Because Comlinear designs eliminate
traditional performance tradeoffs. Check the specs.

But there’s more than performance. You also get com-
plete min/max and over-temperature specifications. DC
and AC parameter testing on every part. Unmatched ease
of use (all are unity-gain stable, without compensation).
Plus evaluation boards and top-notch design support.
Which adds up to design productivity and confidence.

To expand your bandwidth, call (303) 226-0500 today.
Or write Comlinear Corporation, 4800 Wheaton Drive, Fort
Collins, Colorado 80525.

Comlinear
Corporation

SPECIFICATIONS (Typical)

- 3dB Bandwidth (MHz)  Settling Time  Slew Rate Output

A,=4 Ay=40 100.1% (nsec) (V/pusec) (+V, mA)
General Purpose
CLC103 170 130 10 (to 0.4%) 6000 11,200
CLC200 100 90 18 4000 12,100
CLC220 200 160 8 7000 12,50
CLC300 105 70 20 3000 10,100
Low Offset (Vs <1mV, 10uV/°C)
CLC201 100 90 18 4000 12,100
CLC203 180 130 15 (to 0.2%) 6000 11,200
CLC221 200 120 15 6500 12,50
CLC2311 165 (Ay=1) 120(Ay=5) 12 3000 11,100

087101

42 CIRCLE NO 149 for general purpose op amp information CIRCLE NO 188 for low offset op amp information



Inthe grand

design of VME,

where dowe
fitin?




So keep your eyes peeled.
Because very soon we're going
to raise the standard so high

N

ou look in the world of VME, | you can't get Qy,
you'll find Force Computers. | anywhere else.
Military/ Need real-time
aerospace | or time sharing
i, and software solutions?

~ You'll find more of them

at Force. From PDOS to
UNIX to third-party
offerings. So you can cut
your programming time
—and costs—to the
bone.And get the best
performance from your system.

That’s right. Everywhere 80386 and 68020.That’s a choice
y

you'll need
an oxygen mask

medical just to read the specs.

instrumentation. | How high is high?

Telecommunications and test and | When it comes to performance,
measurement. Computer-aided we're really not sure.We set new
manufacturing and scientific standards with our 68000-
computers. based CPU boards.Then

Wherever engineers need we raised them with our
advanced, reliable VME CPU 20 and 21 designs.
solutions, you'll find Giving you a 68020
Force. Because Force A runmng at a sizzling

Quality you can rely on.
All the performance in the world
_ is useless if it’s
based on a 3%
return rate. With
Force, you'll get

offers more advanced ez . 25MHz with
solutions than anyone zero wait states. ¥
in the business. - And a zero wait 80386

R running at 16MHz.
More choices Actually, we look at VME
BEroas the board. performance as a constant
With Force, you can . challenge. It’s the closest
afford to be choosy. Ne%...» thing we know to

Take your pick from over Sy & \
125 boards. Over 60 memory and

I/O configurations. And the same
number of CPU designs.With
matching development -
systems .

and your -
choice of
miCroprocessors,
including the

perpetual motion.




enough they're put through /
100%
wonder our return rate
is less than 0.9%. And
dropping fast.

Supportyou can
count on.
As you might :
expect, our support is
as uncompromising
as our quality. Take our

performance that lasts. Because

our standards are based on
NATO guidelines. And
our Q/A policies
are merciless.
Every board is
100% in-circuit
tested.Then

100% functional

tested. And, as
if that’s not

thorough and detailed
in the business.
Applications support?
No one else delivers it
faster or better. Just need
a question answered?
Call Force and you'll get
somebody who’s really
quallfled to help.

dynamic burn-in.No f/ _

documentation. It’s the most

S

s
>~

Ly WM
A

e,

‘9
\*

You can always get

what you want.

Fed up with the 30-day

promise and 90-day wait? Get
your boards from Force and you'll
have them in your racks in 30
days. Period. Nobody gives you
better on-time delivery. Period.

We'll throw the book at you.
If you've got a VME problem,
Force has the solution.
Nobody offers more. Give us
a chance to prove it. Call
today and we'll send you
our free 380-page data
book.You'll find that
for your application, we'll
fit in quite well.
Call toll-free: 1-800-BEST VME.
In California, 1-800-
237-8862.

/ 7

S
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FORCE COMPUTERS, INC.

727 University Ave. Los Gatos, CA 95030
Phone (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

PDOS is a trademark of Eyring Research Institute, Inc

CIRCLE NO 187
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© 1987 Force Computers, Inc. FORCE is a registered trademark of FORCE COMPUTERS, Inc. UNIX is a trademark of AT&T/Bell Laboratories.
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Thinl

Paine thick film hybrids give
you real estate of bantam propor-
tions. The circuits pictured have
the same capability, but you could
fit 48 of the hybrids on the bot-
tom onto the board on the top.
That’salot of space ona
10,000-unit production run.

Hybrids can solve your design
edicts: they’re reliable and resis-
tant to design theft; their ceramic
substrates dissipate heat better
than resin-based boards; they
operate from-55 °C to 125 °C and
above; and they can be produced
quickly — from 3-8 weeks.

Pass The Chips

In critical, miniature applica-
tions like hearing aid circuits,
monolithic ICs can’t compete
with Paine hybrids in non-
recurring costs (20 times more),
versatility (limited to control-type
functions), or development time
(over six months, as compared to
a few weeks).

We're the Quick Response

A
A

& N .
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Team. No matter how rushed
your program, we'll leap to your
aid with top quality hybrids at
any quantity of any produc-
tion step for any application
at any time.

Give Us Your Panic

B Single prototypes to runs of
thousands. Specializing in
custom and short runs.

B Design through assembly.
Specializing in high volume
print and fire.

B Medical, aerospace, computer,
petrochemical, defense, and

industrial control applications.

Specializing in odd sizes and
shapes.

Get Small

For dramatic reductions of
your real estate — call or write
Paine for the FREE “‘Designers
Handbook On Thick Film
Microcircuits”.

Paine

Paine Corporation, 2401 South Bayview Street, Seattle, Washington, 98144
TOLL FREE: 1-800-426-0366 or (206) 329-8600 FAX: (206) 723-4171
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Designing Signal Processors with
DSP and Bit-Slice Chips (short
course), Washington, DC. Inte-
grated Computer Systems, Box
3614, Culver City, CA 90231. (800)
421-8166; in CA, (213) 417-8888. No-
vember 3 to 6.

Hands-On Microprocessor Soft-
ware, Hardware, and Interfacing
(short course), Los Angeles, CA.
Integrated Computer Systems, Box
3614, Culver City, CA 90231. (800)
421-8166; in CA, (213) 417-8888. No-
vember 3 to 6.

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices, Atlanta, GA. Micro Systems
Institute, 73 Institute Rd, Garnett,
KS 66032. (800) 247-5239; in KS,
(913) 898-4695. November 10 to 13.

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

EDN October 29, 1987



Des:gners of multi-user systems mcludmg LAN, SCSI v ;
controllers, graphics and CPU boards can travel into the future
of information management...with Siemens intelligent new
SAB 82258 co-processor and SAB 82257 low cost version. They
provide an uncommon combination of advanced functions:

Normal channels 4 4 4
Multiplexer channels — 82 32
“On-the-fly” operation NO YES YES
Data Transfer Rate (Mbytes/Second) 8 10 20
Automatic chaining of command
and data blocks NO YES YES
Package PLEC: 7PLCC ' “PLCC
LCC LCC
PGA PGA

m SAB 82258A supports 32-bit data transfers in single-cycle mode

m Directly interface with SAB 8088/8086/80286-based systems...
the SAB 82258A is the ideal choice for 80386-based systems

m '‘On-the-fly” feature includes compare, translate, and verify
operation

m Stand alone (remote) mode operation in any system

CIRCLE NO 186

astern ,Central Raglun Western Region

Littleton, MA Rosemont, IL Orange, CA
(617) 486-0331 - (312) 692-6000 (714) 3851274
Princeton, NJ Columbus, OH Cupertino, CA
(609) 987-0083 7 (514) 433-7500 (408) 725—8586

- Norcross, GA . - '

i ‘(404}449-3981 ' —~(214)620 2294
stamens National Disnlbutors.
Hall-Mark, Marshall

Siemens Regional Distributors: Advent |
Electronics, Inc., Almo Electronics,
Insight Electronics, Quality Com-
ponents, Summit and Western
Microtechnology.

Siemens...
your partner for the future.

%1887 Siemens Components, Inc.
CG/2000-428 WLM 832



Gold Bonded
Germanium
Diodes

Schottky
Diodes
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FAST DELIVERY
COMPETITIVE PRICE

Not Sensitive To Static Discharge
Operate at Lower Current Level
Lower Noise

Higher Reliability

Lower Power Consumption

If you're looking for
delivery of small-signal
Schottky diodes, perhaps it's

time to take off the gloves.

Il
I We manufacture over 200 different Gold Bonded Diodes with
inverse current capabilities for 5 to 250 volts. All of our diodes
meet the requirements of MIL-S-19500. For more information
or samples, write or call BKC.

BKC International
Electronics, Inc.
.""h 6 Lake Street, P.O. Box 1436, Lawrence, MA 01841

Tel. (617) 681-0392 « Fax (617) 681-9135 « Telex 928377

CIRCLE NO 6

Cut Costs A

0% -

with steel wire '
construction

Fortune 500 companies ‘s
and thousands of smaller
companies use Titchener
steel wire construction

in their products. They
chose welded wire
construction to replace
sheet metal, plastic, or
castings because welded
wire produces a better
product and typically cuts
cost as much as 50%. It
also produces a stronger,
lighter, better working part.

TITCHENER E.H. Titchener & Co.

-. 28 Titchener Place
L ] P.O. Box 1706
2 ‘ Binghamton, NY 13902

Phone 607-772-1161

Free Design Guide
Send today for our new
engineering guide. It's
loaded with good design
ideas and it’s free.
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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
to 9.

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

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.
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Need <Ins speed?

Get 1t with our
new silicon-gate
DMOS FETs and
Analog Switches.
Greater accuracy.
Lower capacitance.
Higher gain.

And less distortion.

EDN October 29, 1987

MODE
CONTROL.
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FasT SampLE & Howp

Sometimes you can'’t get the switching speed your designs need
from CMOS, JFET or bipolar technologies. And it’s not often
you require the expensive performance of gallium arsenide.

Get the accuracy you require with fast switching, low capaci-
tance Siliconix SD210/2N7104 FETs and SD5000/2N7116 analog
switches. They're available now! Fabricated in silicon-gate
DMOS — the most stable technology for analog switches, multi-
plexers, A/D and D/A converters, choppers and sample-and-hold
circuits that operate into the 750 MHz range.

Siliconix SD210 FET and SD5000 analog switch families fea-
ture <1 ns switching speeds, capacitance under 3 pF and gain
up to 10,000 umhos at 10 mA. And they come in a variety of
package and screening types including surface mount, military
and JEDEC.

INJECTED CHARGE VS. ANALOG VOLTAGE RANGE ~ Circuit accuracy is a.
function of charge injec-

80

p tion. The DMOS process

2 CMOS significantly outperforms
g CMOS, JFET and

bipolar in this critical
DMoS parameter.

0 ™
g o R R
ANALOG VOLTAGE (V)

Get a clear signal! Call 1 (800) 554-5565, Ext. 924
for complete information on Siliconix fast, accurate
DMOS FETs and analog switches. And don’t forget
to ask for your free DMOS Design and Sample Kit!

.\
H Siliconix .

incorporated

2201 Laurelwood Road, Santa Clara, CA 95054 © 1987 Siliconix
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MICRO-LOGICII.
The CAE tool with a10,000-gate

digital simul

- &)

Spectrum Software’s MICRO-LOGIC II® puts
you on top of the most complex logic design
problems. With a powerful total capacity of
10,000 gates, MICRO-LOGIC II helps engi-
neers tackle tough design and simulation
problems right at their PCs.
MICRO-LOGIC II, which is based on our
original MICRO-LOGIC software, is a field-
proven, second-generation program. It has
a high-speed event-driven simulator which is
significantly faster than the earlier version.

o
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Timing Simulator

The program provides you with a top-notch
interactive drawing and analysis environ-
ment. You can create logic diagrams of up
to 64 pages with ease. The software fea-
tures a sophisticated schematic editor
with pan and zoom capabilities.

50
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Shape Editor

A 200-type library of standard parts is
at your fingertips. And for a new high in
flexibility, a built-in shape editor lets you
create unique or custom shapes.

MICRO-LOGIC II is available for the IBM®
PC. It is CGA, EGA, and Hercules® com-
patible 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 put you in
touch with a top digital solution.

W Total capacity of 10,000 gates

M Integrated schematic editor

M Fast assembly language routines

W Standard parts library of 200 types
B Event-driven timing simulator

CIRCLE NO 185

your PC.

W Built-in shape editor
M Multiple delay models
W Printer and plotter hard copy

Schematic Editor

.!!!!'
o
I

1021 S. Wolfe Road, Dept. E
Sunnyvale, CA 94087

(408) 738-4387

MICRO-LOGIC 11 is a registered trademark
of Spectrum Software.

Hercules is a registered trademark

of Hercules Computer Technology

IBM is a registered trademark

of International Business Machines, Inc.

EDN October 29, 1987
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AUTOCAD® RELEASE 9.

ITS ENHANCEMENTS ARE

EVIDENT.

AutoCAD’s new release
builds on the strengths of
its eight predecessors.
Here’s how:

PULL-DOWN MENUS.

Release 95 pull-down
menus let you choose all of
AutoCAD’ fundamental
commands with a click of
your mouse or digitizer. You
can also customize menus
to provide your own fre-
quently used commands.
Pull-down menus are com-
patible with AutoCAD’s
proven system of screen and
tablet menus.

IcoN MENUS.

When you wish to select
3-D objects, text fonts, or
hatch patterns, for example,
you can pick them from an
icon menu that appears on
the screen. You can do the
same thing with objects you
create on your own. Icon
menus make it easier and
faster to choose the option
you want.

DIALOGUE BOXES.

These let you converse with
AutoCAD; give it instruc-
tions by “filling in the
blanks.” They can simplify
many of your tasks—enter-
ing layer information, for
example.

FILE PORTABILITY.

With Release 9, drawing
files are directly compatible
without any conversion
steps across four different
operating systems on four
different machine architec-
tures: PC-DOS/MS-DOS,
Apollo AEGIS, DEC VMS,
Sun UNIX*

On a network with different
types of computers you can
access a single copy of a
drawing from any machine.

MORE NEW FEATURES.

Release 9 also offers you
twenty additional text fonts
from the industry standard
Hershey library, B-spline
curve generation, and a
direct link to the newly
released AutoShade™

RELEASE 9 = MORE
POwWER + EASIER ACCESS.

If you think CAD would
boost your productivity, but
you worry that a serious pro-
fessional CAD package will
take forever to learn, Auto-

CAD Release 9 is for you.

You'll be able to put its
extraordinary capabilities
to work faster than you ever
thought possible.

AutoCAD is registered in the U.S. Patent
and Trademark Office by Autodesk, Inc.
AutoShade is a trademark of Autodesk, Inc.
2320 Marinship Way, Sausalito, CA 94965

CIRCLE NO 184

AuToCAD
THE STANDARD.

CAD is an essential produc-
tivity tool today, as essential
as drafting boards and
T-squares were yesterday.

With over 100000 packages
sold in seven languages
around the world, Auto-
CAD is the CAD software
of choice among architects,
engineers and designers.

CALL 800/445-5415 FOR
DETAILS.

We'll put you in touch with
an authorized dealer who
will show you the unprece-
dented power and ease of

use of AutoCAD Release 9.

Your dealer will also show
you which graphics systems
can support our new display
capabilities.

*PC-DOS is a registered trademark of Interna-
tional Business Machines Corporation. MS-DOS
is a registered trademark of Microsoft Corpora-
tion. Apollo AEGIS is a trademark of Apollo
Computer, Incorporated. DEC and VMS are
trademarks of Digital Equipment Corporation.
Sun is a trademark of Sun Microsystems Incorpo-
rated. UNIX is a trademark of AT&T Bell

Lahoratories.

®
AUTODESK, INC.

Tools for the golden age
of engineering.
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From the industry’ first
choice come the industry’s
first choices.

The Original
TO-5 Relay

Versatile Centigrid®

Bistable Maglatch

Low-Cost Centigrid®

CMOS Driven Centigrid®

Sensitive Centigrid®

We designed the original TO-5
relay over 20 years ago. But that
was just the beginning. Since those
first days, we nudged it into father-
ing a family of adaptations and
extensions along the way.

In the process we also
pioneered many innovative tech-
niques for production, for manu-
facturing, and for quality control
to ensure a reliability level so con-
sistently high it would be taken for
granted.

Of course, for us it never was.

Soon, TO-5 relays were avail-
able in latching versions, in single,

double and 4-pole styles, and in
hybrid versions with internal diode
and transistor drive. All with excel-
lent RF switching characteristics.

Today, there’s a version for just
about any application—general pur-
pose and sensitive, commercial, and
military (qualified to “L,” “M” and
“P” levels of MIL-R-39016).

Our family boasts the Centi-
grid® possibly the most advanced
hermetically sealed armature relay
available today. The Maglatch, a
relay with memory and low power
requirements. And lots of brothers
and sisters to handle applications
like high temperature, high shock,

and high vibration designs for crit-
ical, hi-rel applications. We even
have versions that can be driven
directly from CMOS and TTL
(qualified to “L” and “M” levels
of MIL-R-28776).

If you'd like complete techni-
cal information on our TO-5
relay and all its offspring, or some
applications help, or just a little
history, drop a note or give us a
call.

Like proud parents, we love
to talk about the family.

“YTTELEDYNE RELAYS

Innovations In Switching Technology

12525 Daphne Ave., Hawthorne, California 90250 * (213) 777-0077
European Hqus: Abraham Lincoln Strasse 38-42, 6200 Wiesbaden, W. Germany ¢ 06121-768
Belgium Sales Office: 181 Chaussee de la Hulpe, 1170 Brussels * (2) 673-99-88
U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW5 9QP * 1-897-2501
Japan Sales Office: Taikoh No. 3 Building, 2-10-7 Shibuya, Shibuya-Ku, Tokyo, 150 Japan ¢ (3) 797-6956
France Sales Office: 85-87 Rue Anatole-France, 92300 Levallois-Perret o 1-7587160
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MULTIPLE
OUTPUT

KFD SERIES

MEETS ALL
| NTERNATIONAL

All KFD Series multiple output power supplies
are UL, CSA, VDE, TUV, and IEC approved. EMI
emissions comply with FCC/VDE specifications.
Safety, Reliability, and Performance are the
key ingredients found in every KEC world class
multiple output unit.

KEC’s expanding line of KFD Series multiple
output switching power supplies has been
engineered for full-time duty at maximum
rated outputs...with “built-in” safety margins.
No need to overspecify to get a supply you
can trust.

The KFD Series power supplies feature 25, 40,
60, 80, 100, 130 and 200 Watt models with up to
five outputs. They are the perfect units to use
in OEM equipment sold worldwide. Their small
size and low-profile make them ideal for use

in applications such as Computers, Industrial
Controls, and Telecommunications.

It's easy to choose the exact KEC power supply
to meet your specifications. Select from over

200 standard products or have KEC’'s engineers
custom-design a precision switching power just
for you.

With new models constantly being added and
each unit backed by a two-year warranty, it
makes sense to choose the KFD Series as your
multiple output power supply.

For full specifications, contact KEC Toll-Free
today.

1-800-255-5668

KEC ELECTRONICS, INC.
@ 20817 Western Avenue, Torrance,
CA 90501
(213) 320-3902, FAX (213) 618-1197

“KEC—BRINGING MORE POWER TO YOU”

CIRCLE NO 117
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ABOUT SYNCHRO-CONVERSION ¢ HIGH-SPEED, HIGH ACCURACY D/A & A/D CONVERSION e 1553 BUS DEVICES

PUBLISHED BY

ILC DATA DEVICE CORPORATION

OCTOBER 1987

NOW AVAILABLE ... THE SMALLEST,
FULL-MIL, 1 MEG SRAM

MEM-84000
FULL MIL, 1 MEG SRAM

DDC is pleased to announce the
availability of the MEM-84000, its
new 1 megabit full-mil static RAM
hybrid. Packaged in a small 1.25”’
x 1.25” x 0.150’’ 46 pin hermetic
flatpack, the MEM-84000 features
the low power dissipation and high
speed of HCT CMOS technology.
Its 100 nanosecond access time,
64k x 16 bit memory organization,
and -55 to + 125 degree C oper-
ating temperature range make it
ideal for use with 16 bit or 32 bit
CPUs in a wide range of military
processor applications.

The MEM-84000 uses four (4)
TTL compatible 32K x 8 RAM
chips to implement its 1 megabit
memory. Data transfers are made
using 16 address lines, 16 data
lines, and standard read, write and
enable lines. Using external de-
coding, the MEM-84000 is fully ex-
pandable to any memory width or

Circle 44 for literature

depth. As an example, a 256K x 32
bit (8 megabit) memory can be con-
figured using one (1) external
decoder chip and eight (8) MEM-
84000 hybrids.

The MEM-84000 operates from
a single 5 volt power supply. Since
low power CMOS components are
used in the hybrid, a battery back-
up will easily prevent data loss

BRAE

ILC DATA DEVICE CORPORATION

HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation, 105 Wilbur Place, Bohemia, N.Y. 11716, TLX: (310) 685-2203, FAX: 516-567-7358, 516-563-5699
WEST COAST (CALIF.: WOODLAND HILLS, (818) 992-1772, TWX: 910-499-2674; SANTA CLARA, (408) 244-0831, TLX: 172775, HUNTINGTON BEACH, (714) 840-5723
WASHINGTON, D.C. AREA: (703) 893-7989, TWX: 910-997-0967; NORTHERN NEW JERSEY: (201) 785-1734, TLX: 130-332
UNITED KINGDOM: 635-40158, TLX: 851-848826; FRANCE: (1) 4-333-5888, TLX: 842-630609
WEST GERMANY: (08191) 3105, TLX: 841-527128; SWEDEN: 8-920-635, TLX: 854-10952; JAPAN: (03) 490-0203, TLX: 781-34158

under power failure conditions.
Data will be retained with battery
voltages as low as 2 volts.

With its small size, high perfor-
mance, wide operating tempera-
ture range and screening to MIL-
STD-883, the MEM-84000 1 mega-
bit memory hybrid is well-suited
for use in the most demanding
military applications.

Add reliable high performance
plus a new capability to your sys-
tem design needs with DDC’s new
MEM-84000. For more informa-
tion contact our sales engineers.
They’ll tell you all about this new
break-through in memory hybrids.

* Calltoll-free 800-DDC-1772. [

plojc|
CERTIFIED AND
QUALIFIED TO
MIL-STD-1772

Circle 45 for sales contact



. And, you'll get easy BIOS-level integration
Sup er _ngh EGA with the new PS/2™ VGA standard (9x 16
character box, CGA Doublescan, and 640 x

ReSOIUtlon for 480 resolution).
In fact, you'll get everything you need in a
Sup er—HOt PCS graphics partner—today and tomorrow—when

you work with the EGA/VGA experts at Genoa.

Want high-resolution EGA chips and Call or write: Genoa Systems Corporation,
boards that work well with today’s fastest 386 73 E. Trimble Road, San Jose, CA 95131
PCs? Team up with Genoa. FAX: 408-434-0997 Telex: 172319 Tele-

You'll get 800 x 600 resolution from phone: 408-432-9090

SuperEGA™ chips that whiz along at speeds

of up to 40MHz.
You'll get more control over the finished ‘ GenOa

product, because we design our own boards SYSTEMS CORPORATION
and ASIC chip set; we also generate our
own BIOS microcode. SupeSGA i ik o oo Sown orposde. P12 ol aemmt s Mo

EDN October 29, 1987 CIRCLE NO 116 55



Faster!

CMOS at speed.

A few more fast, fast
reasons to call for our
new databook:

¢ 1. New 64K SRAM. 25ns. Seven configura-
tions—including bit-wide, nibble-wide, byte-
wide, separate I/0, and all with low, low, power.
As low as 50 mA active at 45ns.

2. New 128K Reprogrammable PROM. 45 ns.
100 mA active, 30 mA standby.

3. New 64 x 9 and 64 x 8 FIFOs. 35 MHz.
Virtually no bubble through. Cascadeable.

4. Fastest 22V10 Reprogrammable PLD. 25ns.
55 mA. And we have the board to turn your PC
into a PLD/PROM programmer, too!
5. High speed CMOS SRAM.
6. High speed CMOS PROM.
7. High speed CMOS PLD.
8. High speed CMOS LOGIC.
Fabricated and assembled in our

ATABOOK HOTLINE:
1-800-952-6300, Ask for Dept. CA2
4-800-423-4440 (In C4), Ask for Dept. CA2

m/(416) 475-3922 (In Canada)

'CYPRESS

—= & SEMICONDUCTOR

We illustrate the Lockheed SR-71 Reconnaissance aircraft, holder of the world’s air Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134.
speed record: 2,193 miles per hour. We're fond of speed records. Over 30 of our parts Phone (408) 943-2666 Telex 821032 CYPRESS SNJ UD, TWX 910-997-0753.
have broken or still hold speed records for integrated circuits. CIRCLE NO 160 PAL is a registered trademark of Monolithic Memories, Inc.

©1987 Cypress Semiconductor




EDITORIAE

DAT’s the way it is

Washington, DC, October 1, 1990—The House Subcommittee on
Commerce, Consumer Protection, and Competitiveness voted today
to ban digital backup cassette tapes and floppy disks. “By adding
such devices to the 1987 Digital Audio Recorder Act, the committee
has taken an important step toward preserving intellectual-proper-
ty rights,” stated a committee spokesman. “People are abusing these
devices, copying and distributing computer programs at will.
Programmers deserve protection,” he added.

Although the scene above is fanciful, such action isn’t out of line
with Congress’s current mood. In fact, Congress may act
soon—if it hasn’t already—to ban digital audio tape (DAT) record-
ers. Supporters of the 1987 Digital Audio Recorder Act argue that
such a measure is necessary to prevent unauthorized copying of
compact-disk (CD) recordings. Under the terms of the pending bill,
DAT recorders couldn’t be sold during the next year unless they
included a copy-prevention circuit that would make it impossible to
accurately reproduce CD-quality sound on a DAT.

It’s difficult to ban or restrict technology. When audio cassettes
became available, there were similar arguments about illegal copy-
ing of long-playing records. Likewise, when VCRs became readily
available, there were futile attempts to regulate the industry.
Luckily, reason and the consumer prevailed. Support for prohibi-
tions waned as movie and record companies saw new markets for
their products. These days, few people go to the trouble of record-
ing music when it’s available on an inexpensive tape.

Just suppose that someone had proposed a ban on floppy disks in
the early 70s. Proponents of such a ban could have argued that
floppy disks would let people quickly copy and bootleg programs
that were previously available on large rolls of punched paper tape
or on punched cards. But because there was no mass market for
such media and no powerful computer companies or lobbyists were
involved, technology carried the day. In fact, the availability of
inexpensive disks helped spawn the personal-computer industry.

Rather than banning DAT recorders, the congressional commit-
tee should concentrate on commerce, consumer protection, and
competitiveness. Technology will take care of itself in the market-
place. Who knows? The DAT technology, too, might spawn a new

industry.
N

Jon Titus
Editor

EDN October 29, 1987




G
. 8 :
®
=
o
. # &
& 8
> 0% ®
] ‘.$
Ll
Ed

g

<

e

e

e

L



Computers and Communications

V70— the 32-bit microprocessor

with the right technology at the right time

The V70 supermicro is your win-
dow of opportunity into the 32-bit
world. By moving up now, you can
stake your claim to emerging
markets. And get the benefits of
high integration, exceptional
speed and sophisticated on-chip
functions. All in CMOS.

SPEED

The V70 delivers 6.6 MIPS (max)
at a 20MHz clock rate. The six-
stage pipelined CPU executes up
to four instructions concurrently.

VIRTUAL MEMORY

MANAGEMENT

The on-chip demand-paged
Memory Management Unit sup-
ports 4 gigabytes of virtual and
physical memory spaces. And
gives you 4 levels of memory
protection.

FLOATING POINT ON-CHIP

The V70 executes basic floating
point operations (IEEE 754) with-
out Co-processor.

 EFFICIENT PROGRAMMING

The V10 features 32 general-
purpose registers (each 32 bits
wide) and a powerful instruction
set optimized for high-level lan-
guages and operating systems
such as UNIX and MS-DOS.

V70 instructions are fully compat-
ible with the V60. A high-speed
emulation mode gives you com-
patibility with V20/V30 software.

UNIX is a trademark of AT & T Bell Laboratories.
MS-DOS is a registered trademark of Microsoft Corp.

FAULT-TOLERANT
APPLICATIONS

The V70 helps you design fault-
tolerant systems with its unique
on-chip Functional Redundancy
Monitor. Use two V70's, one mas-
ter and one checker. During
each bus cycle, the checker mon-
itors the master and issues mis-
match warnings.

ON-CHIP DEBUGGING

The V70 offers three types of de-
bug functions on-chip. V70 users
get full support from NEC, includ-
ing a broad line of CMOS periph-
erals, development tools, and
two operating systems—UNIX
system V and our realtime OS.

If you've been looking into
the 32-bit world, it's time to step
through the window of opportu-
nity. With the V70 from NEC.
Find out about it today.

For further inft ion, please act: ool -

BUSA Tel:1-800-632-3531. In California: 1-800-632-3532.
TWX: 910-379-6985.

HEurope W.Germany
Tel:0211-650302. Telex:8589960 NE D.

The Netherlands
Tel:040-445-845. Telex:51923 NEC B NL.

Sweden
Tel:08-732-8200. Telex:13839 NECSCAN S.

France
Tel:1-3946-9617. Telex:699499 NEC EF.

Italy
Tel:02-6709108. Telex:315355 NECEIT 1.

= &
Tel:0908-691133. Telex:826791 NECUKG.

Hong Kong
Tel:3-755-9008. Telex:54561 HKNEC HX.

M Asia

Taiwan
Tel:02-522-4192. Telex:22372 HKNECTP.
Singapore
Tel:4819881. Telex:39726 NECESRS.
B Oceania Australia
Tel:03-267-6355. Telex: AA38343 NECBCD.

NEC
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THISYEARSS BRIGHTEST
AVARIETY

BLACK

Ultra fast switching and reliability for less than a
quarter! No wonder our MTP3055A Power MOSFET in
TO-220 is such a bright idea—even in basic black. But if
you want to see real high-tech chic, take a look below
at the Power MOSFET package that’s getting everyone’s
attention.

&BLACK

MTP3055AP. Black on black (That’s right no metal on
the back)! Only four cents more and worth every penny.
Because this SGS-developed package—the break-
through ISOWATT220™ —is “FULLY ISOLATED” to
g 2000V DC (guaranteed) with thermal performance

e |s equal to non-isolated technology. Mounts directly to a

heatsink with no insulating washers, bushings, etc.

needed. Actually cuts parts and assembly costs, while
T improving equipment quality and reliability. No wonder
' SGS is the brighter power.

PACKAGE TYPE  Vopss Roson b IR

FULLY ISOLATED  MTP3055AP 60V 0.150HMS 10A 30W
NON-ISOLATED MTP3055A 60V 0150HMS 12A* 40W*

*Parts have identical electrical characteristics. I, and Py, for the MTP3055A (TO-220) need to
be derated by the designer depending on isolation used. For the ISOWATT220, this derating
is already included.
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POWER FETS COMEIN
OF COLORS.

Free Brighter Power Data Book.

Take an in-depth look at the bright side of Power MOS.
Request your free copy of the SGS Power MOSFET data
book. It includes a wide range of industry standard Power
MOSFETs—all of them available in SGS’
revolutionary cost, space and time-saving
ISOWATT220 and ISOWATT218"
packages.

Call 602/867-6259 now or
write: SGS Semiconductor
Corporation, 1000 East Bell
Road, Phoenix, Arizona
85022. The brighter your
Power MOSFETs, the
brighter your design’s
future.

ISOWATT220 and ISOWATT218
are trademarks of SGS.

ower
“he Bright®® P
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[magine what
you could dowitha
little quick cache.

\

A quick cache like DisCache;"

the unique drive-resident caching

feature available on Quantum
Q200 Series™ of half-high 514"
intelligent disk drives.

A Quantum 53 or 80-
megabyte (formatted) drive
with its integrated SCSI con-
troller and DisCache can help
your system perform faster and
smarter. Depending upon the
application, DisCache can actu-
ally cut disk transaction times
in half by reducing seek and
rotational latency delays.

© 1987 Quantum Corporation. DisCache and Q200 Series are
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tradem

DisCache acts as a high-
speed memory between the disk
and the host system. DisCache
anticipates sequential host re-
quests by looking beyond the
current data request and storing
adjacent data in cache memory.
When the host requests this
data, it is accessed in micro-
seconds from the 60 KB of
high-speed memory instead of
in milliseconds from the disk.

Since typically 50% or
more of all disk requests are
sequential, DisCache can make

arks of Quantum Corporation

CIRCLE NO 114

your systems substantially
faster. And that can help your
systems sell faster.

DisCache is as flexible as
it is fast, with programmable
options to tailor caching param-
eters to suit your system.

DisCache is an option on
both our Q250 and Q280 drives.
Each drive features Quantum’s
innovative design and excep-
tional reliability.

Call or write for more
information about DisCache and
the Q200 Series of half-high
5%" intelligent disk drives.

We'll show you what a little
quick cache can do for your
business.

Quantum Corporation,
1804 McCarthy Blvd., Milpitas,
CA 95035 (408) 432-1100.

TWX 910-338-2203. Eastern
Regional Sales: Salem, NH
(603) 893-2672. Western
Regional Sales: Santa Clara,
CA (408) 980-8555. European
Sales: Frankfurt, West Ger-
many 069-666-6167. Quantum
products are distributed in the
United States and Canada by
Arrow Electronics and Marshall
Industries.

Quantum

First In Intelligent Disk Drives
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kHz, resulting in a 96k-bps rate.
ADPCM reduces the amount of data
by quantizing and encoding the dif-
ferential between adjacent samples.
Adaptive changes to the quantiza-
tion width depend on the amount of
the differential. When the differen-
tial is large, the quantization width
increases. When the differential is
small, the quantization is reduced.

The MSM6258 speech processor
from Oki Semiconductor contains a
speech-analysis stage in which PCM
data is compressed to 3- or 4-bit
ADPCM data. The chip’s com-
pressed ADPCM mode makes fur-
ther data reduction possible, at the
expense of quality. Compressed
ADPCM eliminates intervals of si-
lence that exceed a certain time
length, and it eliminates redundan-
cies in, for example, the waveforms
that represent vowels. The bit rate
in the compressed ADPCM mode
can be reduced by as much as one-
third of the ADPCM bit rate, de-
pending on the characteristics of the
speech.

The MSM6258 contains an 8-bit
A/D converter, which samples ana-
log speech at a 4.0-, 5.3-, or 8.0-kHz
rate when the on-chip clock uses
4.096-MHz crystal. The chip also
has a provision to accept PCM en-
coded data from an external 8- to
12-bit A/D converter. Using a 12-bit
ADC and selecting a 4-bit ADPCM
yields 16k-, 21.2k-, and 32k-bps data
rates at the 4.0-, 5.3-, and 8.0-kHz
respective sampling rates. Lower
bit rates are possible using the com-
pressed ADPCM mode and 3-bit
quantization.

The chip can obtain ADPCM-en-
coded data from as much as 1M bits
of external dynamic RAM or from as
much as 256k bits of external static
RAM. The chip contains an internal
dynamic-RAM controller with re-
fresh circuitry. Playback is also pos-
sible from EPROMs. On playback,
PCM data is reconstructed using an
on-chip DAC with 10-bit quantiza-
tion level.

The chip comes in two versions:
one for stand-alone operation (over
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the —40 to +85°C temperature
range) and one (which operates
from —30 to +70°C) for interfacing
with an 8-bit pP. Four plastic-pack-
age options include a 40-pin DIP, 44-
and 60-lead flat packages, and a
68-lead chip carrier. Each chip re-
quires a 5V supply with current
draw of 4 mA max. In standby
mode, the chip draws 10 wA when
used with static RAMs. Each chip
costs $12.90 (1000).

Oki also produces two digital ICs,
the MSM6308 and the MSM6309,
that combine speech-synthesis and
-analysis capability. For analysis,
they contain on-chip amplifiers and
lowpass filters, which permit direct
connection to a microphone. Each
chip contains a built-in 8-bit A/D
converter and an 8-bit DAC as well
as a speaker-driving amplifier. They
both use the ADPCM algorithm for
speech analysis and synthesis, with
selectable sampling frequencies of 4
and 8 kHz. The MSM6308 stores
speech data in 256k bits of external
dynamic RAM, and the MSM6309
uses 256k bits of external static
RAM. The MSM6808 comes in a
44-pin plastic flat package; the
MS6809 comes in a 60-pin plastic flat
package. Both devices require a 5V
supply and operate from —40 to

+85°C. Each chip costs $5.50
(1000).

Toshiba America also features
waveform coding as a method of
voice synthesis. The company has
several digital ICs that use an Adap-
tive Delta Modulation algorithm for
code compression. The algorithm is
a variant of ADPCM.

Parametric synthesis

Parametric synthesis is a method
of speech synthesis that can achieve
a higher degree of data compression
than does waveform encoding, but
the higher compression does result
in a somewhat lower quality. Never-
theless, the quality is more than
adequate for many applications, and
Texas Instruments, a parametric-
synthesis proponent, offers a tape
recording that allows you to judge
for yourself the effects of various
levels of compression.

The key to parametric synthesis
is a model of the human speech
production mechanism (Fig 1a).
The vocal tract is excited when the
air from the lungs is forced through
the vocal chords (two small flaps at
the base of the larynx). When voiced
sounds such as “A” or “E” are pro-
duced, the vocal chords vibrate to
modulate the air from the lungs,

For more information...

General Instrument Corp
Microelectronics Div

2355 W Chandler Blvd
Chandler, AZ 85224

(602) 963-7373

Circle No 701

(714) 731-7110
Circle No 704

Oki Semiconductor

For more information on the digital ICs or services discussed in this article,
contact the following manufacturers directly or circle the appropriate num-
bers on the Information Retrieval Service card.

Silicon Systems
14351 Myford Rd
Tustin, CA 92680

TWX 910-595-2809

Texas Instruments Inc

650 N Mary Ave Linear Products Div Box 250326
Sunnyvale, CA 94086 Box 655303 Atlanta, GA 30325
(408) 720-1900 Dallas, TX 75265 (404) 876-0748
TLX 296687 (214) 997-3373 Circle No 707
Circle No 702 Circle No 705

Signetics Corp

Box 3409

Sunnyvale, CA 94088

(408) 991-2000

Circle No 703

Toshiba America Inc
2692 Dow Ave
Tustin, CA 92680
(714) 832-6300

TLX 314138

Circle No 706

Voice-Tech Inc

65



TECHNOLOGY UPDATE
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Fig 2—An electronic speech model requires the combination of amplitude-modulated noise and pulse sources that excite a filter that

simulates five formants.

thus producing pulses of air that are
nearly periodic. The period deter-
mines the pitch of the sound pro-
duced. Besides the voiced sounds,
unvoiced—or noise—sounds, such
as “S,” are required to generate
speech. Unvoiced sounds are pro-
duced when turbulent air passes
through the open vocal tract.

Situated above the vocal chords
are the pharynx and the oral and
nasal cavities, all of which shape the
spectrum of the sound. The vocal
tract can be thought of as an acous-
tic tube that’s nearly closed at the
vocal-chord end and open at the
other. The frequency response of
such a tube with constant diameter
is characterized by a number of res-
onances known as formants (Fig
1b).

In parametric synthesis, an anal-
ysis system extracts parameters
from recorded speech and stores
them in ROM. A synthesis chip then
uses that data to electronically and
dynamically model the vocal tract.

One such chip is the Signetics
PCF8200, a 24-pin CMOS device
that operates from —40 to +85°C.
The $15 chip operates from one 5V
supply with a typical current draw
of 10 mA; it can be switched to a
standby mode, in which it draws 200
prA typ. The synthesizer is divided
into three sections: a pC interface
and control section; a formant syn-
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thesizer; and an output stage.

Fig 2 shows a simplified electron-
ic model of the human speech pro-
duction mechanism that’s used by
the PCF8200. Here, a periodic
source and a noise source, respec-
tively, represent the voiced and un-
voiced sounds. The outputs of these
sources are amplitude-modulated,
combined, and fed to the formant
filter, which mimics the vocal tract.

To create the parameter data
needed to make the PCF8200
speech synthesizer talk, a recording
of the speech to be synthesized must
be analyzed using a $5500 Signetics
OMS8210 speech-development sys-
tem. This system is a hardware in-
put/output adapter box for either
the Hewlett-Packard 9816S or the
IBM PC/XT computers. All soft-
ware for analyzing, coding, and ed-
iting speech resides on a floppy disk.
The system features a graphic dis-
play of the speech parameters, al-
lowing synthesized speech seg-
ments or single frames to be
pronounced and checked for quality
during interactive editing.

Although Signetics performs
speech analysis for high-volume cus-
tomers, it recommends that most
speech development be done by out-
side speech-coding services. One of
these services, Voice-Tech, accepts
a vocabulary list or a list of complete
sentences; the company develops

the synthesized speech code files
and stores them in EPROMs. Cost
for this service is nominally $70 for
new words and $50 for canned
words.

The analysis process divides re-
corded speech into intervals called
frames and then determines for
each frame a set of parameters that
describes the speech. In the synthe-
sis step, the PCF8200 synthesizer
chip accesses the EPROM-resident
frame parameters via a pP that uses
the I*C serial bus or an 8-bit parallel
bus. Standard frame durations of
8.8, 10.4, 12.8, or 17.6 msec are
software selectable.

The PCF8200’s on-chip 8-step lin-
ear interpolator smoothes the tran-
sition from one set of parameters to
the next. A frame whose parame-
ters can be approximated by inter-
polation between parameters of ad-
jacent frames need not be encoded,
thereby saving memory.

To model the formants, the
PCF8200 uses a vocal formant syn-
thesis algorithm that’s a variation of
a linear-predictive-coding tech-
nique. The excitation signal is fil-
tered with a 5-formant filter for
male speech and a 4-formant filter
for female speech. The formant fil-
ter is a cascade of second-order sec-
tions. The control parameters, for-
mant frequencies, and bandwidths
are updated eight times per speech
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CHINON: Scanning the future.

Chinon’s design engineers have a serious
commitment to produce the most technologically
advanced products that the mind of man can
imagine.

That commitment has created subsystems,
peripherals and components that could change the
way we think about computers—and change the
way computers are used.

The Scanner and the CD-ROM units
pictured here are the types of products that
continually move the leading edge forward. The
Scanner could change the way business works by
making true OCR technology more affordable and
easier to use than ever before. The unique scanning
head design means that the document to be
scanned remains fixed, unlike other scanners that

can only accept a single sheet fed through the unit.
It is also extremely compact and lightweight, and is
designed to set new standards of cost-effectiveness.

CD-ROMS can provide users with access to
databases that, only a few years ago, were possible
only with a mainframe system.

Technology is still moving as fast as the best
minds can advance it. At Chinon, our commitment
to that progress keeps our products at the very
forefront of the leading edge. We're bringing the
future of computing to the needs of today.

CHINON

Chinon America, Inc., 6374 Arizona Circle
Los Angeles, CA 90045 (213) 216-7611 FAX: (213) 216-7646
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frame by linear interpolation.

The formant-filter output is eight-
times oversampled (or upsampled)
to reduce quantization noise, and
it’s applied to a digital lowpass fil-
ter, whose output is then scaled up
or down for optimum positioning for
an on-chip 11-bit DAC. The digital
filter reduces the requirement for
external filtering before application
of the synthesis chip’s output to an
amplifier and speaker.

Linear predictive coding

Texas Instruments also manufac-
tures speech devices that perform
parametric synthesis. The TI parts
use a pitch-excited linear-predictive-
coding (LPC) technique. The
TSP5220C uses an LPC-10 (linear-
predictive coding with a tenth-order
filter) voice-synthesis function. It’s
a 28-pin device that operates from 0
to 70°C and requires —5V and 5V
power supplies, from which it draws
10 mA and 3 mA, respectively.

The chip’s microcontroller inter-
face consists of an 8-bit bidirectional
bus with read, write, interrupt, and
ready control signals. Data is writ-
ten into a command register or a
128-bit FIFO register. A data regis-
ter and a status register send data
to the host wP. For added flexibility,
the TSP5220C’s 4-bit address bus
provides a direct interface to the
external TSP6100 Series vocabulary
ROM. Synthesized-speech data out-

puts are provided in an analog and a
digital format. An on-chip 8-bit
DAC, which operates at 8 kHz, pro-
vides the analog output. The chip
operates at data rates from 1000 to
1700 bps. An external lowpass filter,
amplifier, and speaker are required
to produce sound. The chip sells for
$9.20 (100).

The TSP50C41/42/40A chips from
TI also implement an LPC-10
speech-synthesis algorithm, but
they each have an internal processor
that can access speech data from an
internal or an external ROM; they
therefore suit high-volume applica-
tions. The pP is an 8-bit processor
with 8k bytes of ROM. The house-
keeping code required for speech
synthesis and interface to a host pP
is typically 1k to 2k bytes, leaving
6k to Tk bytes of internal ROM for
speech data. The chips have an 8-
and a 4-bit uP interface.

Speech data rates vary from 800
to 2000 bps, depending on quality.
During speech synthesis, data is re-
trieved, decoded, and sent to the
on-chip LPC-10 lattice filter. The
input to the lattice filter is an exi-
tation source that uses data stored
in an on-chip excitation ROM to fur-
nish either periodic (for voiced
sounds) or pseudorandom (for un-
voiced sounds). Pitch is stored in a
dedicated register that accesses the
excitation ROM. Interpolation of
data between frames is accom-
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Fig 3—A real-time speech-synthesis 1/0 system using a DSP IC and a codec elimi-
nates the need for voice-parameter analysis by computer.
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plished by a ROM-resident speech
algorithm.

The lattice-filter output is sent to
an on-chip DAC. The chips operate
from 0 to 70°C and require one 5V
supply. The TSP50C41 comes in a
28-pin package and features a 128-
bit RAM, a 150-mW drive capability
into a 50() speaker, and two 8-bit
I/0 ports. The TSP50C42 has the
same features with two additional
8-bit I/0 ports in a 40-pin package.
The TSP50C40A is a 28-pin device
with reduced features. Prices for
the chips start at $5 (OEM qty).

T1 provides a speech-development
service (called SDS), for which it
charges $100/word to store speech
parameters in EPROM for use with
the TSP220C. Because the
TSP50C41/42/40A requires an inter-
nal ROM to be programmed, speech
development is only available for
minimum orders of 10,000 units/
year. TI has indicated that a person-
al-computer version of SDS will be
available in early 1988.

TI is also finding uses for the
TMS320C17 digital-signal-process-
ing (DSP) chip in parametric speech
science. The parametric devices
thus far discussed require non real-
time speech analyses by minicom-
puter systems. A block diagram of a
speech system that can perform par-
ametric speech synthesis as well as
real-time speech analysis and speak-
er verification is shown in Fig 3. It
consists of a host wP, a DSP chip, a
codec (TCM29C18), and a speech-
data ROM. The codec consists of an
input antialiasing filter and a nonlin-
ear (p-Law or A-Law) A/D convert-
er, which allows speech to be sent to
the DSP chip and to a DAC and
filter for speech output.

Several speech algorithms have
been developed to run on the
TMS320C17/codec hardware. These
algorithms include ADPCM coding,
LPC synthesis, speech recognition,
and dual-tone multiple frequency
(DTMF) encoding and decoding
for  telecommunications. The
TMS320C17 and the TCM29C18
cost less than $10 (OEM qty), and

EDN October 29, 1987



Chinon floppy disk drives are
renowned in Japan for outstanding
technical excellence and an extremely
high level of overall quality. That kind of
reputation doesn’t come easy in a land
where OEM’s have some of the toughest
standards in the world.

This same reputation is growing in the
U.S. among serious designers, engineers
and OEM management. We know how
concerned you are about technological

superiority, reliability and cost-effectiveness.

We're just as serious. That's why we have
an ongoing commitment at Chinon always

to produce technically advanced, reliable
products. And we deliver on that
commitment every time.

You're serious about your systems.
Finally there’s a disk drive manufacturer
that’s as serious as you are.

CHINON

The drive to succeed.

Chinon America, Inc., 6374 Arizona Circle,
Los Angeles, CA 90045. (213) 216-7611 FAX: (213) 216-7646

SHOWN IS CHINON F-357L: 5V, ONE INCH, 1-2MB SLIM-LINE MODEL.
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Fig 4—An unlimited-vocabulary speech system is possible when an IC containing phoneme synthesis is combined with a pP.

the software is available from TI in
application notes.

An application of this speech-syn-
thesis approach appears in a toy by
Worlds of Wonder called Julie. The
doll is able to make 100 sound-acti-
vated intelligent responses with a
64k-word  resident  memory.
Through a conversation training
process, it can store as much as
three minutes of synthesized
speech.

Synthesis by rule

The previously discussed speech-
synthesis methods require priming
by a human voice to obtain speech
data. However, every language con-
tains a number of basic speech
sounds (phonemes) that represent
the building blocks of speech. En-
glish, for example, contains 50 or so
distinct sounds. Speech synthesis
by rule is accomplished by storing
these basic units in memory and
combining them in a proper se-
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quence to develop speech. Although
this technique produces a more
primitive quality of speech, it has
the advantage of an unlimited vo-
cabulary.

The SSI 263A phoneme speech
synthesizer from Silicon Systems
stores 64 phonemes or allophones
(an allophone is one of two or more
variants of the same phoneme) in
ROM. Speech is produced when suc-
cessive phonemes are accessed and
sent to a model of the human vocal
tract. The vocal tract is modeled in
the chip by five cascaded program-
mable filter sections using switched-
capacitor filters. Either a glottal
(pitch) or a pseudorandom noise
source is used to excite the vocal
tract model, depending on whether
a voiced or nonvoiced phoneme is
selected; Fig 4 shows a typical pnP-
controlled implementation.

Attributes such as speech rate,
pitch, amplitude, vocal-tract filter
frequencies, phoneme articulation

rate, phoneme duration, and inflec-
tion are stored in attribute regis-
ters. Speech data rates depend on
the amount of speech attribute ma-
nipulation and can range from 100 to
500 bps. During speech production,
phonemes typically last between 25
and 100 msec. The 24-pin CMOS
chip operates over —40 to +85°C
and draws 20 mA max from a 5V
supply. The chip sells for $18.90
(100).

General Instrument also manu-
factures speech-synthesis products
that will perform speech synthesis
by rule. The $2 (OEM qty) SP0264
is a 28-pin device with an internal
64k-byte (8kx8-bit) ROM that can
be programmed to support LPC
synthesis and formant synthesis as
well as allophone synthesis. EDN

Article Interest Quotient
(Circle One)
High 509 Medium 510 Low 511
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THE ULTIMA
POWER SYSTEM

“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 vol ¥
and current ratings, including UPS capabilities, can be delivered fro
stock. No more time consuming and costly custom designs to conten:
Industry’s Highest Power Density. POWER-ONE's Internation.
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 ot e Siply Tich aikogy
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Yamaha® is known for its

motorcycles. Its musical §
instruments. Sporting ||
goods. And audio
equipment.

But when it comes
to LSI chips, board-
level products and
computers, :
Yamaha may
be the best
kept secret in the world.

OUR CHIPS ARE YOUR
CHIPS.

For more than 15 years,
Yamaha has done some of its
best work for companies you
probably know.

If you've heard a CD
player lately, you've probably
heard our signal processing
chip in action.

nd if you've gazed into
the popular laptop computers,
you've seen the handiwork of
our graphics controller chips.

Yamaha manufactures
sound chips. Graphics chips.
Communications chips. And
signal processing chips.

Chips that synthesize
voices. Go into audio equip-
ment. Home computers. Video
games. Graphics terminals
and a whole lot more.

So whatever
you design, it’s
highly likely

® Yamaha

can bring

your ideas

to life.

You can
order our
chips as is or
we can always
tailor them.
And if you
need full- custom, we do
that too.

OUR BOARDS ARE YOUR
BOARDS.

Yamaha can make your
next product sound like a
cow. Or its graphics display

Many popular CD
players use Yamaha
DSP chips and
surface-mount,
flexible circuits.
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Yamaha CRT and flat
panel display controllers
are in many popular lap-
top computers.

But, if all you
want to do is take
advantage of our
highly automated
" manufacturing
facilities, that’s fine
with us, too.
Just bring Yamaha the
schematic and we'll build it
in quantity. On time and on
budget.

No problem.

Yamaha has the facility to
build the latest in surface-
mount boards.

We'd like nothing better
than to show you how well
it works.

OUR TERMINALS ARE
YOUR TERMINALS.

Yamaha can
probably put your €
name on a great-
looking terminal
for a lot less than
you'd expect.

Our color
graphics terminals
are known for high
quality, high
performance and low price.

That’s why some of the
best-selling terminals in the
U.S. and Japan are made by
you-know-who.

OUR QUALITY IS
YOUR QUALITY.

Reliability.

It’s an attribute that
generally takes years
to acquire. But if you
do business with
Yamaha, it’s a totally
different story.

Whether we're
making parts for you
or ourselves, Yamaha
enforces the same
stringent quality controls
every step of the way.

Yamaha
can design
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look like a million.

and manufac-
ture boards with T
the latest surface-mount
technology or less sophis-
ticated assembly techniques.

Yamaha has no double
standards. It’s the only way
we work.

AND YOU CAN BORROW
OUR BEST PEOPLE IF YOU
PROMISE TO RETURN
THEM.

When Yamaha
enters into an
OEM agree-
ment, we put
our best people
on the job.

People ready,
willing and able &=
(0 stretch your  lamahs engincer
imagination t0  CAM techniques
the fimit and o customize the
help solve your i
design and manufacturing
problems, as well.

To put this multi-billion
dollar international company
to work for you, call

800-521-9074.

: In California,
800-544-9939.
y  Or write
to our
National

¥ Manager,
Yamaha Systems
Technology
Division, PO. Box
6600, Buena Park, California
90622-6600.
With your brains and our
guts, there’s no telling how
far we can go.

Enter into a partnership with Yamaha and you have the
resources and stability of a multi-billion dollar partner
working on your behalf.

QYAMAHA

Systems Technology

© 1987 Yamaha Corporation of America, USA
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Non-Stop Performance.
Only WaferScale can take your
high-performance MPU, microcontroller,
or DSP processor past the conventional
peed 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-micrc
CMOS EPROM technology makes it
possible to push 80286s, 80386s, 68000s,
TMS320XXs, MC56000s and similar
processors to maximum speed.

split gate

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.
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16K x 16 in 55 ns.

Designed for 16-bit, word-wide DSP and
microprocessor applications, WSI's 16K x
16 CMOS EPROM (WS57C257) pac

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
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EPROMs 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

32K x 8 CMOS EPROM
16K x 16 CMOS EPROM
32K x 8 CMOS EPROM
4K x 16 CMOS EPROM

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

RPROM is a trademark of WaferScale Integration, Inc




When Speed is Critical...

BICC-VERO MULTILAYER BOARDS ARE BEST!

High speed digital and analog circuits re-
quire close control of propagation times
forerror-free operation. BICC-VERO
multi-layer wire wrap boards provide the
ideal connection and transmission medi-
um. Three independent voltage planes
and a full ground plane, any of which that
canbetiedtoany other, allow controlled
impedance and distributed capacitance.
Inaddition, surface mounted capacitors
provide distributed decoupling and
charge storage over the entire board.

Available in 6 Eurocard sizes of single,
double, andtriple height boards, the high
density pin pattern accepts 0.3, 0.4, 0.5,
and 0.6 DIP packages, pin grid array
devices, or surface mounted devices us-
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BICC-VERO supports their multi-layer
boards with a full line of card frames,
enclosures, and connectors.
Ask for the details.
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ing one of a series of BICC-VERO surface
mount adapters. Adapters accept 28, 44,
68, and 84 pin packages, gullwing, orJ
lead. A pin grid array simulator adapter is
also available for developing circuit func-
tionsthat will eventually be integrated
into a custom package.

Your BICC-VERO representative has the
fullinformation. Give him a call.

VERO
ELECTRONICS

BICC-VERO ELECTRONICS, INC.

1000 Sherman Avenue  Hamden, CT 06514
(203) 288-8001 TWX: 510-227-8890
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Simple high-voltage, high-volume TMOS:’

Before high-voltage TMOS powerFETs,
you used three bipolar transistors, three
Baker clamp diodes, eleven passives and
a negative power supply for generating
off-bias voltage in popular, high-voltage
flyback converters.

With TMOS powerFETs rated as high as
1,000V, just a resistor or two completes
the circuit. And you have no worries about
bipolar base drive affecting SOA.

for quality and reliability, return it and
we'll replace the whole lot. No questions,
costs or inconvenience.

Millions since 1981.

Motorola has produced millions of high-
voltage TMOS units, P- and N-channel,
since we introduced them in 1981. Were
down the learning curve. Our quality and
prices are second to none. And our money
is where our mouth is.

TMOS simplifies every design.

BUZB4 | 800 | N-CH =
e T0-204 T0-220
Nanosecond switching speeds Partumber Vaage Poiry | BUZB4A | 800 | NCH | oy e Votage oty
allow efficient TMOS perfor- MTWZP0 T 500 [ PLH | N662a | 600 | N M‘rmwa‘go 1 ) m |
. . MTMIN100 | 1000 | N-CH -cH | MTPINT0D | 1 :
mance at higher frequencies vavion (1000 | ox | 2vees | a0 | o | wreawioo | om0 e
: ; ; MTMN100 [ 1000 | N-CH CH | MTPINIGS | 950
reducing cost, size and v(\i/exgll;t of e, | 1000 1 Nt | Mrmneo | 600 | o Fiareates g m
i -t MTM3N95 | 950 | N-CH (MTP2N90 | 900 | N-CH
rea.ctlv.e compor.\ents ideal for NTMSNGS | 980 | N.CH mmm'{“-m Polarty | MTP2NES | 850 | N-CH
switching supplies, CRT deflection MTM2N90 | 900 | N-CH Voitgs MTP4NBS | 850 | N-CH
S MTMéN9O | 900 | N-CH | MTHSN100 [ 1000 | N-CH | MIP3N8O | 800 | N-CH
circuits and motor controls. MTM6NS0 | 900 | N-CH | M %0 | NoH | MIPONTS | 750 | NG
p : . MTM2N N-CH cH | MIPINGD | ‘
TMOS doesn' require de-rating gttt Mgt ﬁm % e |l ko :u.&
; : s MTMENSS | 850 | N-CH | MTHeN6O NCH | MTPaNGD :
of its power-handling capability as ruoneo | 00 | non |areno | soo | ner Kumenbor | et NG

a function of applied voltage; sec-

ond breakdown just doesn't occur
within device ratings. So TMOS elimi-
nates or reduces snubber circuits in a great
many applications.

Plus, it's easy to parallel multiple TMOS
units because of their positive temperature
coefficients. And thats important in fully
“on” static conditions in switching circuits.
In linear designs they offer significant
advantages of inherent ruggedness, high
input impedance and transconductance.

If not, we replace the lot.

After all this, if you find just one high-
voltage TMOS device out of spec, out of
order or out of tune with your expectations

One-on-one design-in help.

Get an engineer-to-engineer update on
the latest Motorola TMOS powerFET
technology. Call toll-free

1-800-521-6274

any weekday, 8:00 to 4:30 p.m.,, M.S.T.
Or we'll have an applications engineer con-
tact you. Send the coupon to Motorola

Semiconductor Products, Inc., P.O. Box
20913, Phoenix, AZ 85036 for a free 1 KV

TMOS sample and

aUC2842AN, a \/\k’re
&4

We'll get you -

to market faster. te .

current-mode
@ MOTOROLA

ur

linear IC that drives
TMOS directly.

T e A e S R o, )

Name

To: Motorola Semiconductor Products, Inc.,
P.O. Box 20912, Phoenix, AZ 85036 I
Please send me a free 1 KV TMOS™ sample kit.

338EDN102987 I

Title

Company

Address

City

State Zip

Call me ( )
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uP SUPERVISORY IG
PERFORMS ALL
ANALOG FUNGCTIONS

So long multi-component supervisory solutions. Hello

MAX690/691. i Voo i, VS
Defined to drastically reduce design complexity and b

component count, the MAX690 and MAX691 from Maxim are di

likely the only ‘housekeepers’ your uP will ever need. i el
The MAX690 combines all the supervisory functions b cMos

that uPs commonly need into a single CMOS IC. It comes in MAX691 CE INj=

an 8-pin package that's ideal for applications where board =

space is at a premium. gy | Vearr AOATS
The 16-pin MAX691 adds versatility to the basic BaTTERY L WATCHDOG IN 170

MAX690 for applications that require chip-enable gating and <~——Jowine  POWERFRL L —fumi uP

programmability of timing. Both monitor your uP and its <« dwatchoog out  RESETB—»-RESET

power supply with improved voltage accuracy and reset .

reliability compared to discrete circuits. =

Power-On Reset.

The MAX690 and 691 have a precise 4.65V threshold detector and 50ms timer that generates an
accurate reset signal for any power-on, brown-out or momentary interrupt condition.

Internal Watchdog Timer.

A watchdog circuit built into each MAX690/691 constantly monitors all uP activity. It detects both
hardware and software malfunctions and automatically issues a reset command to the uP—effectively
eliminating ‘lock-up’ conditions.

Automatic Battery Switchover.

The MAX690 and 691 constantly monitor incoming power and automatically switch to battery
back-up mode when the power supply drops below the battery voltage. This lowers quiescent current to
less than 1uA and ensures that data in CMOS RAM or EEPROM remains intact until power is restored.

Power-Fail Detection.

An uncommitted 1.25V threshold comparator is built into each MAX690/691 for use as a power-
fail indicator or for monitoring the back-up battery voltage. Like many of the functions on-board the
690/691, built-in power-fail detection can save you components and valuable design time.

Both the MAX690 and MAX691 are available in DIP and S.O. packages and—Ilike every other
Maxim part—each is tested to rigorous reliability standards absolutely free. At $3.30* and $3.80*
respectively, they offer you a price/performance value unmatched in the marketplace.

Call your authorized Maxim representative or distributor today for data sheets and samples. And
tell them you'd like a new housekeeper. Maxim Integrated Products, 510 N. Pastoria Ave., Sunnyvale, CA
94086, (408) 737-7600.

GND

e /W X1V

Distributed by Anthem/Li x, Bell/Grah Hall-Mark, and Pioneer. Authorized Maxim Representatives: Alabama, (205) 830-4030; Arizona, (602)
860-2702; California, (408) 727-8753, (619) 278-8021; (714) 739-8891; Colorado, (303) 841-4888, Connecticut, (203) 775-0494; Florida, (305) 365-3283; Georgia, (404)
992-7240; Idaho, (503) 620-1931; llinois, (312) 956-8240; Indiana, (317) 849-4260; lowa, (319) 377-8275; Kansas, (316) 838-0884; Maryland, (301) 583-1360; Massachusetts,
(617) 449-7400; Michigan, (313) 499-0188; Minnesota, (612) 944-8545; Missouri, (314) 291-4777, (816) 356-6340; Montana, (503) 620-1931; New Hampshire, (617) 449-7400;
New Jersey, (609) 933-2600; New Mexico, (505) 884-2256; New York, (516) 543-0510, (315) 437-8343; North Carolina, (919) 846-6888; Ohio, (216) 659-9224, (513) 278-0714,
(614) 895-1447, Oklahoma, (918) 832-7747; Oregon, (503) 620-1931; South Carolina, (704) 365-0547; Texas, (214) 386-4888, (512) 451-2757, (713) 778-0392; Utah, (801)
266-9939; Virginia, (703) 255-5556; Washington, (206) 453-8881; Wisconsin, (414) 476-2790; Canada, (416) 238-0366, (604) 439-1373, (613) 726-9562, (514) 337-7540.

United Kingdom, Maxim UK Ltd., 0735-75255, Dialogue Distribution, Ltd., 0276-682001, Thame Components, Ltd., 084-421-4561, STC Electronic Services, 02-792-6777.
Maxim is a registered trademark of Maxim Integrated Products. ©1987 Maxim Integrated Products.

80 CIRCLE NO 124 EDN October 29, 1987




TECHNOLOGY UPDATE

Refinements in CRT design boost
resolution of color video monitors

Chris Terry, Associate Editor

It’s easy to forget that as recently as
a few years ago, color video moni-
tors couldn’t produce the finely de-
tailed images needed for even mod-
erately complex CAE applications.
Both monochrome and color moni-
tors of the early 1980s offered fairly
low  resolutions—350x250 to
640 %250 pixels—so the images they
produced were often fuzzy.

Today, however, you can find
color monitors that provide resolu-
tions from 640x480 to 2048 %2048
pixels. These monitors are suitable
for use in electronics-design work-
stations as well as in mechanical-
and structural-engineering work-
stations and systems that provide
fast animation, such as training sim-
ulators.

Furthermore, these monitors are
not prohibitively expensive—an im-
portant factor, because the monitor
represents one of the biggest sys-
tem-component investments you’ll
make when you're putting together
a graphics system. The latest color
monitors now cost between $3000
and $10,000.

New developments

The high resolutions of these
color monitors result from a number
of developments in monitor design.
The amount of detail that a color
monitor can display is governed by
the resolution the tube is capable of
and the accuracy of its color regis-
tration. The total number of colors
in your palette and the number of
colors that you can display simulta-
neously are both functions of the
way the graphics display-generator
board stores the screen position and
color attributes of each pixel. The
display-generator board supplies
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Available as a kit, mounted on a chassis, or enclosed in a cabinet, the 300DMX from
Computron provides 1040X 1040-pixel resolution on a 9-, 12-, or 14-in. screen.

vertical and horizontal synchroniza-
tion signals to the monitor together
with the RGB components of the
video signal.

Although a resolution of 640x350
pixels is adequate for many applica-
tions, most CAE applications—par-
ticularly those that involve mechani-
cal drawings—demand much better
definition. High-resolution monitors
generally display at least
1024 X1024 pixels (that figure is, in-
cidentally, the resolution specified
by the proposed European high-def-
inition television standard).

The number of pixels that a

screen can accommodate largely de-
pends on the size of the spot that the
lensing system of the tube can pro-
duce—the smaller the spot, the
more pixels the screen will accom-
modate horizontally and vertically.

Recent refinements in the tech-
nology of electrostatic lens systems
have allowed monitor designers to
bring the minimum spot size
down to 0.26 mm; however, the diffi-
culties and cost of fabricating tubes
that have such a small spot size
make them uneconomical. A few
vendors (such as Computron, Phil-
ips, and Mitsubishi) offer tubes with
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THE ONLY DRIVE
WITH THE GUITS

TO CARRY A
OYEAR WARRANTY!

If you're as concerned disk is to you and your system. every part of every 40 megabyte
about your computer systems’ That's why Conner Peripherals’ (formatted) high-performance
long-term reliability as we are, new, exclusive 5-year limited 3'/2-inch hard disk drive we
then you'll want the only drive warranty’ now make (with either an embedded
with the guts to carry a 5-year PC/AT ®-compatible or SCSI
warranty. controlier), from the day each
~ One that won't compromise drive is shipped.
your data files or your system... How can we offer such a
~ We know how ‘ warranty? After thoroughly test-

_important a h ing, monitoring and tracking our

first 100,000 drives, we now
have the data to support a true
30,000 hour MTBF.

The next generation of
higher performance computers
,require the most reliable disk
|| drives ever built. If you agree,
I\ demand the only drives
L& with the guts to carry a
5-year warranty: Ganner

Peripherals.
Call us today for
more information.
The disk drive! lndustrv will -
never be the same. =

LONNER

PELPIPHERALS

srals. Inc... 2221 0id Oakiand Road San-Jose. California 95131, Telephone (408) 433-3340, Boston (617) 660-1088. United Kingdom (44) 322.330-33

*registered trademark of Internationat Business Machines Corp. <1987 Conner Periphierals. Inc.
‘5-year limited Warranty-avaitabie for ait Conner CP340/42-drives shipped after10/1/87.




TECHNOLOGY UPDATE

a spot size of 0.28 mm, but the
majority of vendors offer monitors
with a 0.31-mm size. The 0.31-mm
spot size provides a resolution as
high as 1024x1024 pixels on 17-in.
or larger screens and 2048x2048
pixels on 20-in. or larger screens,
and allows the vendors to keep the
monitors’ prices under $3000.

The lens refinements that have
allowed the decrease in spot size
also entail a reduction of the lens
aperture size with respect to the
beam size, so they pose some prob-
lems in maintaining brightness, es-
pecially in color tubes, in which
beams from three electron guns (for
red, blue, and green) must all pass
through the same lens system. To
increase the brightness, the manu-
facturer must pass a larger beam
current through the lens to produce
stronger excitation of the phosphor.
If the beam current increases be-
yond a certain limit, however, it
starts to heat the lens system,
thereby causing defocusing or dis-
tortion. The safe limit is somewhat
dependent on aperture size, so that
reducing the spot size may also en-
tail a smaller light output from the
screen. The most recent color tubes
have better light output than their
predecessors do, but they still don’t
achieve as much light output as do
monochrome tubes.

Also critical for high resolution
and good color registration is the
color tube’s shadow mask. The
smaller the holes in the shadow
mask, the higher the resolution.
However, the difficulty and cost of
fabricating a shadow mask increase
as the size of the holes decreases.

Different types for varied uses

When you evaluate a monitor for
use in your system, you need to
know whether it has a fixed or flex-
ible scanning rate. If you're select-
ing a color monitor for incorporation
in an integrated CAE workstation,
for example, you’ll need the monitor
to provide a fixed resolution, so it
will operate optimally with your
system’s particular display-genera-
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Its flexible scan rate makes the XC-3710C
color monitor compatible with the CGA,
EGA, and PGA display generators. The
37-in. monitor, from Mitsubishi, offers a
resolution of 64,0x480 pixels.

tor board. If you're selecting a moni-
tor for use with a microcomputer
system that can accept a Color
Graphics Adapter (CGA), Enhanced
Graphics Adapter (EGA), Profes-
sional Graphics Adapter (PGA), or
Video Graphics Array (VGA) dis-
play board, you’ll want the monitor
to be able to adjust to different
resolutions.

Among the recent offerings of
fixed-resolution monitors is Com-
putron’s 300DMX, which has a fixed
scan rate of 64 kHz and a resolution
of 10241024 pixels; this monitor is
available as a kit (tube and electron-

ics unmounted), mounted on a chas-
sis, or enclosed in a cabinet. You can
also order it with a 9-, 12-, or 14-in.
tube. Prices start at $186 (in OEM
quantities) for the kit configuration.

If you want even higher resolu-
tion, consider Mitsubishi’s $3790
HG-6905BK color monitor. This
20-in., stand-alone unit tracks hori-
zontal