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Now, our AD7672 esta-
blishes a new record with an even
faster conversion time of only 3p.s.

:When we mdcd 72, 1t set -
the monolithic 12-bit A/D conversion

5. Awailable m space-saving 24-pim, 0.3" DIP or surface mount
package.
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This blazing speed is reached with only 110mW of power

dissipation because the AD7672, like the AD7572, is manu-
factured on an advanced merged bipolar/CMOS process.

The 90ns bus access time of the AD7672 affords easy
interfacing with most microprocessors, while the +5Vand
— 12V nominal power supply voltages allow its use in PC
and modem designs. All this is available in a narrow 0.3"
DIP or a surface mount package.

The AD7672 also features
unipolar or bipolar analog inputs that
are selected by pin-strapping. This
lets you avoid external circuitry for input
range changing.

The 3.s version of the AD7672 is available for as
little as $63.75; the Sus version, from $37.40; and the
10ps model, from $28.05 (1000s).

For more information on how the AD7672 can
speed up your designs, call Applications Engineering
at (617) 935-5565, Ext. 2628 or 2629. Or write to

Analog Devices, P.O.
Box 9106, Norwood, MA ANALOG
02062-9106. DEVICES

Analog Devices, Inc., One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037;
Colorado: 303)590 9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504;

Belgium: (.
Sweden: (8

3) 2371672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 28995; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (:
) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050

3) 263-6826;
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Ziatech’s new i Another manufacturer’s
STD Bus ZT 8809 “function-per-board”

Single Board System STD Bus card set
for OEM applications. with equivalent capability.

PERFORMANCE (NEC V20 at 8 MHz clock speed)

ON-BOARD MEMORY (520K)

IBM PC HARDWARE COMPATIBILITY

ON-BOARD I/0 (2 serial: COM1, COM2; 1 Centronics: LPT1)
DEVELOPMENT CAPABILITY (industry acclaimed Virtual System Console)
OPERATING SYSTEM OPTIONS (STD DOS, VRTX, Multi-DOS, and more)
COMPACTNESS (one board implementation)

RELIABILITY (fewer connectors, components, boards)

VALUE (Ziatech’s single board system is $675 less

than the 5-board set pictured above*)

To learn more about how less (Ziatech’s new single board system) is more
(when compared to the 5-board set pictured above), call Ziatech at 805-541-0488.
We'll send you a detailed comparison and all the technical data you'll need.

| ZIATECH

CORPORATION

3433 Roberto Court
San Luis Obispo, California 93401
ITT Telex 4992316
Fax (805) 541-5088
* Prices are according to manufacturers’ literature as of 1/88. Telephone (805) 541-0488

Circle No. 1
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WHO'S THE REAL PERFORMER IN

HIGH-PERFORMANCGE LINEAR?

FOR THE BEST IN LSP, LOOK T0 VTC.

The facts speak for themselves: VTC is
eminently qualified to be your supplier of
high-performance linear ICs.

Our linear signal processing (LSP) line can
deliver all the performance your most demanding
linear applications require. It's an entire family of
solutions you can design-in with confidence,
whether your commercial or military high-
performance linear system involves:

[ High-speed video

(I High-speed/high-res data acquisition
O Scientific or medical instrumentation
O Or many other applications

All our LSP products feature =+ 5V operation to help
simplify your system power requirements, and reduce
power consumption. All parts are available in commercial or
military temp ranges.

We offer a choice of industry-standard packages. Including
afull line in surface-mount (SOIC) packages . . . even quad
0p amps.

The LSP line includes Op Amps to 500MHz bandwidth . . .
precision, high-speed, and fast settling, plus dual or quad . . .
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 nsec settling time. A family of ECL and TTL High-Speed
Comparators to 1.5GHz. Video Amps and Unity Gain Amps to
2000V /usec, 500MHz. And Operational Transconductance Amplifiers
to 50V/usec, 75MHz.

So, put us to the test. See how VTC’s LSP devices can perform
for you.

Call or write today for our short-form product catalog, and our LSP
application note on how to design with = 5V linear.

VTC Incorporated, 2401 East 86th Street, Bloomington, MN 55425.
(In Minnesota, call 612-851-5200.) Telex 857113. Fax 612-851-5199.

Call 1-800-VTC-VLSI today!

VTC Incorporated CIRCLE NO 2
Performance, Pure & Simple:
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Vibration analysis
with stop and hold.
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Complex waveforms
for servo drives.
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Dual tones for
telephone testing.

Radar/sonar envelope
simulation.
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any waveform.
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Digital testing and
troubleshooting.

Standard waves at
the push of a button.

We’ve been making waves for 25 years.

A quarter-century ago,
Wavetek brought you the first
waveforms produced by a solid-
state function generator. Now our
Model 75 Arbitrary Waveform/
Function Generator puts you
in control.

Model 75 lets you generate
waveforms without entering x/y
coordinates. Thumbtack and
rubberband modes allow easy
development and editing of any
waveform. There are also nine
standard functions which you can
use at the push of a button.

© Copyright 1988 Wavetek Corporation
Circle No. 3 for literature

Now it’s your turn.

Waveforms are stored in
nonvolatile memory, with more
than 4,000 vertical points and
8,000 horizontal points of
resolution. They can be played
back at any rate, up to 500ns
per point.

Circle No. 4 for demonstration

By linking two or more
Model 75’s together, you can
superimpose waveforms to
introduce phase displacement
or other special effects. And at
the low price of $2295, you
might want to buy several.

For literature or to arrange
an amazing demonstration, call
or write Wavetek San Diego, Inc.,
P.O. Box 85265, San Diego,

CA 92138. Phone (619) 279-2200;
TWX (910) 335-2007.

WAVETEK
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Performance Booster

The next generation DG411/12/13 series of CMOS quad analog
switches combine high performance, precision and low power.
Previous technologies have forced the trade-offs of speed for low
power, or ON-resistance for leakage. But the DG400 family lets
you maximize all these parameters.

Next generation performance is only the beginning. Siliconix’ new
44V silicon-gate CMOS technology is more rugged! 2500 V (min.)
ESP (Electro Static Discharge Protection) meets category B of
MIL-STD 883B, method 3015.2 for your toughest reliability needs.

The DG411 family is
Quad Analog Switch optimized for minimum
Performance Comparison charge injection and for
DE211 DE411 TTL-compatibility: Either
e unipolar 12 V supply or
1000 ns s"ém'g 175ns split supply operation.
Power

04mW I 35uW

4 The performance product,

T - i rpsion * Ision) X tox x PD,
175Q Resigtr;nce 350 indicates that the DG411 is
330,000 times better than the
‘ m 230,000 industry standard
Product DG2I1.

Get a 330,000 X performance boost! Call Siliconix
at 1 (800) 554-5565 ext. 933 for a free DG411 sample
and Design Kit.

Siliconix
H incorporated
2201 Laurelwood Road, Santa Clara, CA 95054 © 1988 Siliconix

Switch to the next
generation with
Siliconix’ new silicon-
gate DG400 family
of analog switches.

Boost performance
with lower ON-
resistance, less
leakage current and
faster switching!

EDN April 14, 1988
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On the cover: Single-1C modems are
eliminating board-level modems that
transmit at 1200 bps or less. And by adding
a single-1C modem to your embedded
application, you can have a virtual front-
end processor for communicating over the
public switched-telephone network or via a
communication satellite link. See py 118.
(Photo courtesy Stlicon Svstems Inc)

werA AP ¥

SPECIAL ISSUE:
COMMUNICATIONS TECHNOLOGY

DESIGN FEATURES
Special Report: Single-IC modems 118

Integrating all the functions of a modem on a single IC has made it
feasible to implement a virtual front-end processor for the PSTN.
—John Gallant, Associate Editor

Decade 90: The future of system design—Part 4 140

The ubiquitous DIP and board-and-backplane technologies have
dominated electronic packaging for the last 25 years. However, the
growing sophistication of devices and systems signals the decline of
such packaging schemes.—Steven H Leibson, Regional Editor

High-resolution LCD panels 157
change demands on driver electronics

Today’s LCD technology places new requirements on driver elec-
tronics.—Carl Fenger and Kurt Muhlemann, Philips/Faselec

Spice extensions dynamically 169
model thermal properties

By performing dynamic thermal analysis with an extension of Spice,
the venerable electrical-circuit modeling tool, you can avoid
temperature-related problems.—Eric Filseth, Analog Design Tools, and
Mike Jachowski, Precision Monolithics Inc

E?uivalent circuits model subtle traits 189
of advanced CMOS ICs

Subtle characteristics of an advanced CMOS logic IC’s transistors,
packaging, bypass capacitor, and load combine to affect the output
waveshape. Some of the subtleties are inherent in the IC, but some are
under your control.—Charles Dike, Signetics Corp

Dynamic testinﬁ describes 215
behavior of high-frequency ADCs

Using improved dynamic-testing methods, you can accurately
characterize the performance of an A/D converter that is operating
near its theoretical limits.—Eric D Blom, Sipex Corp

Continued on page 7
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & ME A SUREMIENT

[FLUKE]

®

[ntroducing

perfect 32-bit balance

The Philips PM 3570 Logic Analyzer.
A no-compromise solution for true 32-
bit systems integration. At a price that
won’t weigh you down.

HEAVYWEIGHT PERFORMANCE

= 32-bit channel width: No other logic ana-

lyzer in its class offers 83 state plus 32
transitional timing channels for simul-
taneous, time-correlated display of software
flow and high-speed hardware signals.

= Unmatched acquisition speed: Up to 400

MHz with 2.5 ns resolution for data capture
four times faster than similarly-priced
instruments.

= Transitional Timing: A Philips’ innovation,

this feature provides the equivalent of 132
GBytes of conventional RAM.

= Plus broad support: Get dedicated person-

ality modules for quick connection to most
8, 16- and 32-bit micros.

EASY MEASUREMENTS

- Softkey simplicity: Eight menu-driven soft-

keys give you direct access to over 300
different functions.

- Labeled timing channels: Lets you identify

gach channel with your own code names.

- Time-tagged events: Logs time between

events for stored signals in synchronous
and asynchronous acquisition modes.

- Non-volatile memory: Stores four complete

user settings, measurement data and your
last set-up—even at power-down.

UPSCALE SUPPORT

Count on a one-year warranty and all the
application and service assistance you'll
ever need. From Fluke—the people who
believe that extraordinary technology
deserves extraordinary support.

CIRCLE NO 5

WEIGH THE DIFFERENCE

Call Fluke today at 800-44-FLUKE ext.77.
And discover how easy it is to achieve per-
fect 32-hit balance.

PHILIPS

John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C,
Everett, WA. 98206

U.S.: 206-356-5400 CANADA: 416-890-7600

OTHER COUNTRIES: 206-356-5500

© Copyright 1987 John Fluke Mfg. Co., Inc
All rights reserved. Ad No. 1171-P3570

PM 3570 « LOGIC ANALYZER

FLUKE]
®

EDN April 14, 1988
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You can now obtain PC-based
CASE tools that speed up the process
of developing software for IEEE-488
systems (pg 71).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expressn | ul’
Request

TECHNOLOGY UPDATE

Program-generation tools for PCs 71
ease IEEE-488 system integration

The IEEE-488 bus (or GPIB) provides a quick, convenient method
of connecting instruments as an ATE system, but generating the soft-
ware to control these instruments has always been a time-consuming
task.—Peter Harold, European Editor

Largest-ever Electro adds software 87
to its showcase of electronics technology

The theme for the Electro/88 conference, scheduled for May 10
through 12 at Boston’s Bayside Exposition Center and World Trade
Center, centers on the technology bridge between hardware and soft-
ware.—Tarlton Fleming, Associate Editor

PRODUCT UPDATE

Tiny telecommunications module o7
DSP in-circuit emulator 98
DESIGN IDEAS

Signal-powered switch connects devices 227
XOR gate doubles counting frequency 228
Time-slotting scheme speeds loop execution 228
Algorithm determines highest-priority task 233
XOR gates generate complementary signals 234

Continued on page 9
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A STRIKING NEW
COMBINATION OF SPEE
RESOLUTION, ACCURAC

AND RECORD LENGTH?

200 MS/s., 10-bit Add a TV triggering option
, +.4% gain for video applications. And
ICC choose from a variety of
: i computer-based measure-
ment packages.

Call 1-800-835-9433
for more information or
to arrange a personal
demonstration.

620 MONITOR

-----

COMMIT TED TO EXCELLENCE

Copyright © 1987, Tektronix, Inc. Al rights reserved. WDA-810m CIRCLE NO 7
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‘Microwave IC Creation:.
Now Integrated.
- Automated. And Only

From Tek.

Suaddenly, microwave IC design is
light-years ahead of manual, piece-
meal, error-prone techniques.

The new Tektronix MMIC Work-
System brings to microwave
engineers a completely integrated
, design system featuring foundry-

- endorsed microwave component
 libraries. Automatic back-annotation.
Interactive fayout. And a streamlined
documentation system.
It's the first end-to-end CAE solu-

n, from concept to physical
implementation, for MMIC designs.
ﬂevemeed lo look at a

revision after component optimiza-
tion—you can put them behind
you. Now creating a microwave Cir-
cuit is simple as selecting compo-
nents. Specifying their values. And
connecting them.

Multi-window, multi-tasking feature lets
you view graphical simulation data and
the automatically back-annotated sche-
matic simultaneously. You get instant
feedback of optimization routines.

The Tek EEsof Touchstone™ simula-
tion interface module automatically
back-annolates optimized compo-
nent values to the schematic. You
view analysis and optimization
results simultaneously which no
system has made possible before.
The MMIC WorkSystem lets you
combine for tuning all subcircuit
blocks in a single step, so team-
engineered components easily

become monolithic circuits.

CIRCLE NO 8

A custom layout editor is all part of
the package. Complete with direct
read-write of CALMA GDSI! files
and automatic rule checking, it
keeps the entire process in your
department, under your control.

The Tek MMIC WorkSystem is the first
package to integrate the development of
monolithic microwave IC designs, from
schematic capture to mask file generation
and comprehensive documentation.

Finally, Tek's Interleaf ™ automatic
documentation package simplifies
and accelerates what until now was
the most time-consuming job of all.
Call 1-800-835-9433 to learn how
{o launch your circuit in record time.
Or talk to your Tek CAE specialist
about the MMIC WorkSystem soon.
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Future Electronics
Liverpool, NY
(315) 451-2371
Future Electronics
Rochester, NY
(716) 272-1120
Marshall Industries
Hauppage, LI, NY
(516) 273-2424
Marshall Industries
Johnson City, NY
(607) 798-1611

Cetec Future
Beaverton, OR
(503) 645-9454
Marshall
Beaverton, OR
(503) 644-5050

Marshall Industries
Pittsburgh, PA
(412) 963-0441
Pyttronic Industries
Montgomeryvill, PA
(213) 643-2850

All American
Richardson, TX
(800) 541-1435
Future Electronics
Richardson, TX
(214) 437-2437
Marshall Industries
Austin, TX

(512) 837-1991
Marshall Industries
Carroliton, TX
(214) 233-5200
Marshall Industries
Houston, TX

(713) 895-9200
Marshall Industries
El Paso, TX

(915) 593-0706

Marshall Industries
Brownsville, TX
(512) 542-4589
Quality Components
Addison, TX

(214) 733-4300
Quality Components
Austin, TX

(512) 835-0220
Quality Components
Sugarland, TX

(713) 491-2255

Future Electronics
Salt Lake City, UT
(801) 972-8489
Marshall Industries
Salt Lake, UT
(801) 485-1551

Future Electronics
Redmond, WA
(206) 881-8199
Marshall Industries
Bellevue, WA

(206) 747-9100

Marshall Industries
Brookfield, Wi

(414) 797-8400
Taylor Electronic Co.
Mequon, WI

(414) 241-4321

Future Electronics
Calgary Alberta
(403) 235-5325
Future Electronics
Edmonton, Alberta
(403) 438-2858

Future Electronics
Vancouver, B.C.
(604) 294-1166

Future Electronics
Ottawa, Ontario
(613) 820-8313
Future Electronics

Dowsview, Ontario
(416) 638-4771

Future Electronics
Pointe Claire, Quebec
(514) 694-7710
Future Electronics
St. Foy, Quebec
(418) ¥82-5775

Future Electronics
WInnipeg, L EDIGLE]
(204) 339-0554




Seeking
a+5V Supply Voltage Analog Switch?
....1hey Exist Here!
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Teledyne Semiconductor’'s TSC44X precision CMOS analog switch family sets the standard in low supply voltage
switch technology. Sharing the same 5V or 5V power supply levels modern CMOS data converters and operational
-amplifiers need, your designs now benefit from low 10 pA switch leakage current, 95 ohm “ON" resistance, and 1.5mW
power dissipation. Single supply operation from 3 to 18V for battery powered systems. Full microprocessor
compatibility too!

Switch architectures cover all your application needs from quad SPST to dual SPDT. Normally closed, open and mixed
versions. The innovative TSC444 SPDT switch features a neutral, switch “OFF” position. On chip latches eliminate
external components in u-processor controlled systems. Disable latches for transparent operation. Standardize on the
TSC44X family for your job today and tomorrow’s breakthrough. i

Pin compatible with many old, high supply voltage only parts like the DG221 and AD7590/1/2. Available in DIP or “SO”
surface mount technology. Call or write for full information, design help and data sheets. Samples available now.

All devices are backed by Teledyne’s reputation for quality, service and support - a reputation earned through 25
leadership years in the semiconductor industry.

+5 VOLT POWER

TSC445* TSCaa1* TSCa44*
M = e s 0
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*All Configurations Available "\‘TELEDYNE
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Invest now or pay later.

are designed for any language produc-  remote control and simulation of
ing complete Intel OMF information.  1/O; plus user-definable windows for
A PC-based, in-circuit source level viewing registers, stacks and variables

# 2 7 e VPRI : ggerandsmulatorarecloselycou-
22 gy %2 71924 72 High-speed Symbolic Debugging

, P < L B for Intel, Motorola and Zilog
’ ‘ : B OurVALIDATE/ES DRIVER pack-
B B b5y L - om0 age includes easy-to-use (menu-driven
and remote control) software that
smoothly links the host functions to
the ES 1800 emulator. This allows the
; upload and download of programs,
nmands to examine varia-  Symbol tables and command files.

k ﬂy’ check contents of reg;& -

Applied Microsystems Corporation Pres

CONFIGURATION SETUP

PROCESSOR TYPE: 68020
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Our ASICs

ASICs DESIGN |
MANUAL




are boring.

TheyTe easy to design.Theyre ready on time.
And first-time success is virtually 100 %.

You've heard all about the excitement of
ASICs.

They improve performance, lower costs
and make many new designs possible.

But, unfortunately, youve probably also
heard about one big potential problem: while
many ASICs pass the tests specified by the
designer, they don’t always work in the real
world. And that causes excitement you can do
without.

How to get first-time success.

It starts with our Design Simulation Software.
It’s been rated the best in the industry by the
people who should know—designers who
have used it. Within three days, you can be up
to speed, working at any of the major worksta-
tions in the industry, creating and revising
your ASIC with ease.

The standard cell advantage.

You'll really appreciate the power of our
standard cells, which allow you to integrate a
whole system, including macros, memories,
logic and peripherals, onto a single chip.

We have cells with effective gate length as
small as 1.5u (.9 coming soon). And double-
level metal for higher-density chips that can
handle higher clock speeds.

You can choose from a wide range of
Supercells, including the leading-edge
RS20C51 core micro, RAMs, analog functions,
bit-slice processors, HC/HCT logic, Advanced
CMOS Logic, and high-voltage cells.

If they aren’t enough, we can even generate

Supercells to your specs.

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

We also bring you the resources of some
very powerful partners, thanks to our alternate-
source agreements with VLSI on standard
cells; WSI on macrocells and EPROMSs; and a
joint-development agreement with Siemens
and Toshiba on the Advancell® library of
small-geometry cells.

Gate arrays, too.

If gate arrays are better for your design,
you’ll be able to choose from our full line up
to 50,000 gates, with effective gate length as
small as 1.2 and sub 1 ns gate delays.

These gate arrays use “continuous gate”
technology for up to 75% utilization. They
are an alternate source to VLSI Technology
arrays.

We also alternate source the LSI Logic 5000
series.

And we have a unique capability in high-rel
ASICs, including SOS. Our outstanding pro-
duction facilities here in the U.S. produce
high-quality ASICs in high volume at very low
Costs.

It almost sounds exciting for something so
boring, doesn’t it?

For more information, call toll-free today
800-443-7364, ext. 25. Or contact your local
GE Solid State sales office or distributor.

In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500.

GE Solid State

GE/RCA/Intersil Semiconductors
Three great brands. One leading-edge company.

*Trademark of General Electric Company, U.S.A., not connected with the English Company of a similar name



Hitachi MOS Memory Leadership Has Been Earned

The stag faces constant challenges from
aspiring leaders of his herd. He maintains his
leadership only by winning those battles—over
and over again. Similarly, in the highly competitive
MOS memory market, leadership must be earned
... not just claimed.

Hitachi’s MOS memory leadership is well
documented. For example:

1983 Hitachi is ranked the number one CMOS
RAM manufacturer by engineers in Electronic
Design’s Audit of Brand Recognition.

1984 Hitachi again is rated the leading CMOS

RAM manufacturer in Electronic Design’s study.

1985 Hitachi again is rated number one in CMOS
RAMs, in ED’s Brand Recognition Study.

1986 Hitachi is the first manufacturer that
purchasing agents consider when buying CMOS
RAMs, as reported by Electronic Buyers’

News, Buyers’ Preference Study.

1986 Hitachi rated the most preferred CMOS
RAM vendor in EBN’s Japanese Semiconductor
Manufacturers’ Benchmark Study. First in quality,
customer service, technical assistance, trust, ease
of doing business. . . and first in eight additional
categories.

Marketplace recognition has been building
over the years. This is due, in part, to our uncom-
promising QA programs, which have given our
memory products a legendary reputation for quality
and reliability. Our long-range investment in
production technology is also important to our
customers. It means that our products are in
constant, dependable supply.

Supremacy Achieve




Hitachi’s technology pushes MOS Memory
to new levels of performance. Recently, we intro-
duced our HM62256 32K x 8 SRAM, featuring
an incredible 85ns access time, while drawing
only 40mW power. And now, we're announcing
the HM66204, with an unprecedented 1-Megabit
(128K x 8) of storage! We've surface mounted four
HM62256 devices into a standard 600-mil DIP
package. . . a four-fold increase in density levels.
The HM66204 will be pin-for-pin compatible with
our future 1-Megabit monolithic SRAM.

So, the next time someone claims they’re
“number one” in MOS memories, consider the
facts. If you're like the survey participants men-
tioned above, you'll call Hitachi first. Contact
us through your local Hitachi Sales
Representative or Distributor

Sales Office today.

Fast Action: To obtain product literature
immediately, CALL TOLL FREE,
1-800-842-9000, Ext. 6809. Ask for literature
number R16.

Hitachi America, Ltd.

Semiconductor and IC Division

2210 O'Toole Avenue, San Jose, CA 95131
Telephone 1-408/435-8300

@ HITACHI

We make things possible .~

e |




3020 vs. 8033
o wins? 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 uEgrades.

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

Microtek emulators are just one part of NWIS's complete line of
embedded microprocessor so}tware development tools.

Pioneering Microprocessor CASE

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
support, both at the local and factory level.

So let us become your single sourcerz)r
emulators and other microprocessor
Computer-Aided Software Engineering
(CASE) tools.
1-800-547-4445.

V'V

ZANWZ/S

NORTHWEST INSTRUMENT SYSTEMS, INC.

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;

: P.0O. Box 1309 * Beaverton, OR 97075 * 1-800-547-4445
_ *Processors supported by Microtek: 80386, 80286, 80186, 80188, 8086, 8088, 68020, 68010, 68008, 68000, 6809, 6809E, 6502, 280, NSCB00, 8085, 8032, 8051, 8031, 8344, 8048, 8049, 8050, 28, SUPER 8, 68HC11, 64180, BO5TS.

~ Circle No. 13 for demonstration

Circle No. 12 for literature



NEWS BREAKS

EDITED BY JOANNE CLAY
MODULAR LOGIC ANALYZER GROWS WITH YOUR NEEDS

The ML4400 Logic Analyzer from Arium Corp (Anaheim, CA, (714) 978-9531) is based
on a mainframe that can accept as many as four capture modules. At present, you can
choose from a high-speed module and a standard module. The high-speed module
acquires four channels at 400 MHz (32,768 samples), eight at 200 MHz (16,384
samples), or 16 at 100 MHz (8192 samples). The standard module acquires 20 channels
asynchronously at 100 MHz (8192 samples) or 40 channels synchronously at 50 MHz
(4096 samples). With an expansion pod, you can acquire 80 channels at 256 MHz (2048
samples). You can also use any combination of the modules, so you can configure the
system to acquire 80 channels synchronously at 5C MHz and eight channels asyn-
chronously at 400 MHz. Or, with four of the standard modules, you could trace pro-
gram flow from four separate 68020 pods or have a 160-channel, 50-MHz synchronous
logic analyzer. The ML4400 mainframe costs $2895 and comes with a 7-in. CRT, parallel
and serial printer outputs, a CGA/EGA-compatible color video interface, an IBM-PC-style
keyboard interface, trigger outputs, eight nonvolatile setups, and a ROM emulator
(minus the probe). A number of options are available: a 3.5-in. floppy-disk drive costs
$795, a high-speed module is $1995, a standard module is $1795, and a 200- or a
400-MHz probe sells for $1995. You can purchase a starter system that includes the
mainframe, a standard module, and a 40-channel logic pod for $4995. Many popular
uP pods are also available.—David Shear

SOFTIWARE LIBRARIES IMPLEMENT SIGNAL-PROCESSING FUNCTIONS

The 387FFT from MicroWay (Kingston, MA, (617) 746-7341) is a library of assembly-
language signal-processing functions—such as FFT, convolution, correlation, and
autocorrelation—for use on the IBM PC, PC/XT, PC/AT, and compatible computers with
numeric coprocessors. The library supports most popular MS-DOS, C, Fortran, and
Basic compilers. Although the 640k-byte MS-DOS memory limits you to a maximum
2-dimensional FFT size of R56xR56, you can use the library’s DISKFFT utility to per-
form 2-D transforms on data files as large as 32M bytes that can hold as many as
2048 x2048 complex points (an array size common in image-processing applications).
For RAM-based 2-D transforms on arrays requiring as many as 16G bytes, the vendor
supplies the 387FFT-PM library. The 387FFT-PM runs only in protected mode and re-
quires the vendor’s protected-mode C or Fortran compiler. Each library is $249.

—Margery S Conner

CAE SOFTWARE FOR THE IBM PC BREAKS THE 640k-BYTE BARRIER

IBM PCs and compatible computers impose a severe handicap on most application
software: a 640k-byte memory ceiling. The Workview 2000 and 3000 CAE software
packages from Viewlogic Systems (Marlboro, MA, (617) 480-0881) break this barrier
and, according to the vendor, deliver workstation-like performance on a PC. Both
packages incorporate the schematic-capture, analog- and digital-simulation, and XNS
network-communications capabilities of the company’s earlier products. To these
features, the new packages add support for high-resolution graphics (1024 x768 pixels)
for selected graphics boards, VHDL behavioral-level simulation, EDIF 2 O O data-file
capability, the TCP/IP network protocol, a preplacement editor, and a schematic
librarian. Though both software products operate with DOS, Workview 2000 (for
80286-based PCs) can use as much as 16M bytes of memory, and Workview 3000 (for
80386-based machines), can use as much as 4G bytes of RAM, if you can find a way to
cram that much memory into your computer. The packages, which will begin shipping
in June, will cost $10,000 to $14,000.—Steven H Leibson
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NEWS BREAKS

SYSTEMS MAKE PROGRAM DEVELOPMENT EASIER AND LESS COSTLY

If the development systems just introduced by Step Engineering (Sunnyvale, CA,
(408) 733-7837) and Hilevel Technology (Irvine, CA, (714) 727-2100) are any indication,
the industry is about to witness a resurgence of interest in microprogrammed com-
putating architectures. Step aims its entry, the Step 50, at the middle of the market: A
PC-hosted, 96-bit-wide, R5-MHz unit with probes and a built-in logic analyzer costs
$16,800. The Step 50’s capabilities far exceed those of the company’s Microstep, which
sells for $6500. Step’s top-of-the-line product, the Step 40, targets the integration of
multiple microprogrammed processors and starts at $25,000. Hilevel’s 50-MHz DS5000
includes a 256-channel logic analyzer and a 512-bit-wide emulation memory. It sports
innovations that make it easier to use than its predecessors; at $10,000 to $20,000, it’s
also less expensive, but its specs are better. The DS5000’s probes contain CMOS static
RAMs, and 7-ft ribbon cables link the probes to the mainframe. Because signals don't
have to travel over cables to get to and from memory, the probes can contain relatively
low-cost, medium-speed RAMs.—Dan Strassberg

GATE-ARRAY SOFTWARE DELIVERS OVER 80% UTILIZATION

Silvar-Lisco (Menlo Park, CA, (415) 324-0700) has announced its vendor-independent
layout software for the design of very large gate arrays. Called Avant Gards, the software
can be used to design arrays that use more than 150,000 gates. The software supports
a variety of technologies, including CMOS, BiCMOS, and GaAs. You can use the sea-of-
gates, row, column, and island gate-array styles. Floor-planning, partitioning, place-
ment, and routing are all automatic and ensure that every net meets user-defined timing
constraints. The vendor claims that gate utilization for designs employing sea-of-gates
construction and three metal layers has been proven at 80 to 90%. The software is fully
integrated with the existing CAD tools from Silvar-Lisco and runs on a variety of
workstations. The software will be available by mid-April. The Avant Gards product
family starts at $60,000, depending on host and configuration.—Richard A Quinnell

INTERFACE CHIP FAMILY SUPPORTS PROPOSED SCSI-2 STANDARD

Marketing and technology partners NCR Microelectronics Div (Dayton, OH, (800)
334-5454) and Emulex Corp (Costa Mesa, CA, (714) 662-5600) have added four devices
to their 53CO0 family of SCSI (Small Computer Systems Interface) ICs. All of the new
ICs support the proposed SCSI-R2 standard; they have such features as bus-initiated
selection for extended message selections, select with ATN3 command, and 10-byte
Group 2 commands. The chips also include state machines that perform common
SCSI-R2 bus sequences along with the SCSI sequences supported by the 53C90. The
53C90A adds the SCSI-2 features, yet is pin compatible with the 53C90. The 53C90B
adds a parity check to operations between the SCSI bus and memory.

Like the 83C90, the new chips operate with 8-bit maximum asynchronous and syn-
chronous transfer rates of 3M bytes/sec and 5M bytes/sec, respectively. The 53C94 and
53C956 also include a split-bus feature that supports wider SCSI data paths, allowing
faster transfers. Both devices support a 16-bit SCSI data path, and both can perform
either 8- or 16-bit DMA transfers to memory. The 53C94 handles only single-ended
SCSI operations, but the 53C95 includes logic that can control differential transceivers.
The software for all members of the 53C90 family is compatible. The 53C90A /B costs
$20.44 (1000); samples will be available in July. Samples of the 53C94 /95 will be
available in June; the part will cost $25.55 (1000).—Maury Wright
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NOW IT ONLY

Sound fishy?
Believe it.
Video image
manipulation is now
possible with just two

chips. TRW LSI

Products introduces the TMC2301
Image Resampling Sequencer — the
industry’s first low-cost solution to
real-time graphics manipulation. One
pair eliminates literally hundreds of
components and costly board space
previously required to perform the
same graphic functions.

A TMC2301-based board system
can offer performance equal to many
video-effect systems currently avail-
able. This powerful two-chip set, along
with three multiplier-accumulators,
can expand, rotate, zoom, pan, com-
press, warp and/or filter a two-
dimensional bit-mapped color image.
Even complex transformations such
as polar-to-rectangular coordinates
and video standards conversion can
be achieved easily and economically.

©TRW Inc. 1988 — 712A01987
EDN April 14, 1988

In fact, with

a price tag of
just $69 each*,
the TMC2301 reduces the cost of
video manipulation by hundreds of
dollars.

The TMC2301 utilizes power-
conserving CMOS technology and
operates at up to I8MHz from a single
5V supply. It’s ideal for video broad-
cast equipment, personal computer
graphics, medical imaging, satellite
image processing and defense elec-
tronic systems. And, it’s available now
from your nearby Hall-Mark or
Hamilton/Avnet distributor.

TRW LSI Products — bringing the
worlds of Data Acquisition and DSP
together.

TRW has made video image
manipulation easy and inexpensive.

*1000 piece qty. (U.S. Dollars)

CIRCLE NO 14

And we're working to simplify many
other image processing tasks for you.
For details contact TRW LSI Pro-
ducts. Our applications engineers are
always available to help answer your
questions. For full data sheet and
application notes, contact:

TRW LSI Products
P.O. Box 2472

La Jolla, CA 92038
619.457.1000

In Europe, phone:

TRW LSI Products

Munich, 089.7103.124;

Paris, 1.69.82.92.41;
Guildford (U.K.), 0483.302364

In the Orient, phone:

Hong Kong, 3.880629;

Tokyo, 03.234.8891; Taipei, 751.2062;
Seoul, 2.553.0901

4 FXWY

TRW LSI Products



NEWS BREAKS: INTERNATIONAL

ICs PROVIDE A BUILDING-BLOCK APPROACH TO MICROWAVE DESIGN

In the next few months, the Microwave Common Module Group—which comprises
Ferranti Computer Systems Ltd (Manchester, UK, TLX 76166), M/A-Com Ltd
(Dunstable, UK, TLX 82295), Marconi Electronic Devices Ltd (Lincoln, UK, TLX
56380), and Plessey Microwave Ltd (Towcester, UK, TLX 311441)—will release a 6- to
18-GHz, low-noise, single-stage broadband amplifier. This component represents the
first of a series of microwave ICs that let you adopt a building-block approach when
designing microstrip subsystems. All these ICs (referred to as microwave common
modules) will be built to a common standard that includes interface, performance-
level, and physical-dimension requirements. The broadband amplifier, which is
expected to sell for around £100 (500), specs 5.5-dB gain, +0.5-dB gain ripple, 5-dB
noise, and 10-dBm output power. It requires a single 8V supply. The companies are
also developing microwave modules that include a 6- to 18-GHz oscillator, a mixer, a
switch, and a low-noise amplifier.—Peter Harold

CO, LASER CUTS THE COST OF LASER-SOLDERING EQUIPMENT

By using an infrared CO; laser, a consortium of British companies has developed an
automatic laser-soldering system that’s powered from a normal single-phase ac line
supply. To evaluate the system for the soldering of surface-mount and hybrid
assemblies, the firms have produced a single-operator soldering workstation that’s
about the size of an office desk. It requires no special cooling, air, or vacuum supplies.
The workstation’s laser has a maximum output power of 30W and can generate a
minimum spot size of approximately 0.3 mm. It is controlled by an IBM PC-compatible
computer. With the workstation in learn mode, you use a CCD camera and joystick con-
trol to aim the laser at each solder joint. You enter the appropriate soldering
parameters via the keyboard as you proceed. Subsequent soldering operations are
automatic. The system is currently being demonstrated by Cambridge Interconnection
Technology Ltd (Cambridge, UK, TLX 81417); the company expects the system to lead
to commercial laser-soldering equipment that costs less than half what currently
available laser-soldering equipment costs.—Peter Harold

16-BIT MICROPROCESSOR RUNS AT 16 MHz

NEC has recently developed a 16-MHz version of its V30 16-bit microprocessor. The
new uP’s program-handling capacity reportedly approaches that of 32-bit uPs, yet the
processor’s peripheral circuits allow it to use available 16-bit systems, including
printers and disk drives. The uP uses the same command set that Intel’s 8086 uses,
and it’s believed to be compatible with the company’s V30, which runs at 8 MHz and
has a 640k-byte address space. According to Japanese news reports, the 16-MHz uP is
reputedly 30% faster than Intel’s 80286 and Motorola’s 68010. NEC is expected to
begin shipping samples of the device in the next few weeks.—Joanne Clay

1k-BIT DRAM HAS 570-PSEC ACCESS TIME, DISSIPATES 13 mW

Using high-speed Josephson junctions, NEC has developed a 1k-bit dynamic RAM
with an access time of 570 psec. The device dissipates 13 mW. The 4.4x4.4-mm die in-
corporates 10,000 niobium/aluminum oxide/niobium Josephson junctions, which are
resilient to temperature cycles; they form 1000 gates and 1000 memory cells. The
RAM’s memory structure is organized as 1k wordx1 bit. The company reduced the
part’s access time by means of three proprietary developments: a niobium-planariza-
tion technology, an ac/dc power source, and an ac-driven memory cell.—Joanne Clay
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0.7py CMODS 64K SRAMS

This blazing 64K SRAM, with 12ns
address access time, is twice as fast
as any non-Performance 64K. It joins
our family of 64K architectures—all
with 6 transistor storage cells to
optimize for performance, margins,
temperature range, and supply
tolerances.

Com’l Mil
P4C187 64Kx1 12ns 15ns

P4C188 16Kx4* 17ns 25ns

P4C164 8Kx8 20ns 25ns

*Also available: Common I/0O with output enable
and separate I/0.

For optimal packing density, our
standard 64K SRAMs are delivered
in the popular 0.3” package widths,
in either hermetic or plastic.

But that’s not all. While others are
still trying to catch up to the pace set
by our 0.8 micron channel lengths
and 2.75 micron metal pitch, we have
pushed the frontiers of technology
out even further. Now Performance’s
PACE Technology™ features 0.7 mi-
cron effective channel lengths, and
2.25 micron metal pitch. (As we’ve
said before, metal pitch is the design
rule that separates the men from the
boys in VLSI technology.)

All of our chips are made here in
our Sunnyvale facility for six-inch
wafers, which has now attained
Class 1 status.

Memory technology with the high-
est speed and greatest density gives
you faster systems at a lower cost.
So don’t be left behind. Call the
company that is ready to deliver the
performance your system needs.

Performance Semiconductor
610 E. Weddell Drive
Sunnyvale, CA 94089
Telephone: 408-734-9000
Telex: 6502715784
FAX: 408-734-0258

CIRCLE NO 15

© 1987 Performance Semiconductor Corporation. PACE Technology
is a trademark of Performance Semiconductor Corporation.

SHATTERS THE SPEED BARRIER
with a new CMOS 64K x 1 SRAM

| want a faster system! Please send me detailed information on your SRAMs.
NAME
TITLE
COMPANY
ADDRESS
CITY/ST/ZIP
PHONE

EDNO041488



rugged plug-in

amplifiers

0.5 10 1000MHZ 1o $13%...

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits’ new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires aboutthe same

pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

Prices start at only $13.95, including screening, thermal shock -55°C to +100°C,
fine and gross leak, and burn-in for 96 hours at 100°C under normal operating
voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and get up to 28dB gain with +9dBm-output.

The new MAN-amplifier series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR  PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea
MODEL f tofy min flatnesstt dBm (typ) mA (5-24)
MAN-1 0.5-500 28 1.0 8 45 60 1395
MAN-2 0.5-1000 19 15 I 6.0 85 1595
MAN-1LN  0.5-500 28 1.0 8 L. 28 60 15.95
OMAN-1THLN 10-500 10 08 15 37 70 15.95
f+Midband 10f, tof,, .+ 0.5dB t1dB Gain Compression ©OCase Height 0.3 In

Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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The opportunity for automated, low-cost assembly is a key
benefit of surface-mount technology, but is often wiped out by
the high price of surface-mount components. Now, Mini-Circuits offers a new series of FREQ. RANGE (MHz)

SPECIFICATIONS SCM-1L  SCM-1NL

(typical) (with leads) (no leads)

mixers to meet the pricing demands of SMT ... only $2.49 in 1,000 quantity ($3.75 ea. in lLFO' B E;Céggo
quantity of 10)... at a cost even lower than most conventionally-packaged mixers.

CONVERSION LOSS (dB)
The SCM-1 spans 1 to 500MHz with only 6.0dB conversion loss, 45dB LO-RF isolation, Mid-Band (10-250MHz) 6.3
and 40dB LO-IF isolation. Housed in a rugged, non-hermetic 0.4 by 0.8 by 0.3 in. high Total Range (1-500) 75
(maximum dimensions) plastic/ceramic package. Spacing between connections is 0.2 ISOLATION (dB) LR) (LD
in. The mixer is offered with leads (SCM-IL) or without leads (SCM-INL) to meet a wide b?éf:;(?(ﬂb‘féﬁ&ﬂa ig 3(5)
range of pc board mounting configurations. High-Band (250-500MHz2) 0 35
Each SCM-1 is built to meet severe environmental stresses including mechanical shock/ PRICE  $2.49(1,000qty)
vibration as well as temperature shock. The operating and temperature storage range is $3.75 (10-49)
—55°C to +100°C. Each SCM-1, designed and built to meet today’s demanding reliability Units are shipped in anti-static plastic
requirements, carries Mini-Circuits’ exclusive 0.1% AQL guarantee of no rejects on every “tubes” or “sticks” for automatic insertion
order shipped (up to 1,000 pieces).

; r finding new ways ...
When you think SMT for low-cost production, setting higher standards

think of Mini-Circuits’ low-cost SCM mixers. = = - =
[ Mini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
CIRCLE NO 17 Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C115 REV. ORIG.



Your Mind.

Machines.

Think what you can do when you put
your brain to work with the best machines
in the business. Pen and raster plotters.
Digitizers. Color graphics equipment.
Software. Everything you need.

Tools For The Mind. By CalComp.

Put your idea in pictures. In color. Or
black-and-white. From simple charts all
the way to complex, dense drawings for
a multitude of purposes. In continuous
rolls. Or one-at-a-time on a single sheet.
For professional presentations. And just
plain communications.

Start With The Pen Plotter.

CalComp got so good at this mind-
machine link, some people think pen
plotters are all we make. Well, we happen
to make the best of them. They’re being
used in greater numbers and applications
today, wherever computer-generated
data might be translated into a picture.
For mapping. Schematics. Charts. By
mechanical, electrical and electronic
minds. And by architects, facilities man-
agers, and many more.

MicroVAX 11 is a registered trademark of Digital Equipment Corporation. We draw on your imagination,
PlotMaster and DrawingBoard are trademarks of CalComp. ColorMaster is a registered trademark of CalComp.

When you're just starting out, start
with ease of use in a sound, basic plotter.

The 1040GT series, one of today’s most
popular pen plotters, means speed and
reliability and plots from A to E size. Then
later, as your needs grow, that same
1040GT is ready for you.

The Next Logical Step. Raster Plotters.
CalComp delivers twenty-four different

Plotted
results from
CalComp’s
PlotMaster,
Raster Plot-
ter, Pen
Plotter, and
ColorMaster:

versions. Take the 5700
series. These black-and- E ‘ ‘
California’s Fauits

white wizards will plot

END USERS

EDN April 14, 1988



circles around your
office with their
speed and sound
CalComp reliability.
The top of our
{ line are the clearly
| colorful 5800s. One
thousand twenty-
four colors, 256
. color intensities or
- patterns, 400 dots

Calcomps  per inch resolution and integrated vector
g,’l‘;%’,ﬁl to raster conversion. Four separate toner
action. stations and multi-passes create full-color

images. If monochrome is your metier,
one pass makes it happen.
Is Your Business Colorful Enough?

If your business could use some color,
our ColorMaster®and PlotMaster™are
two tools for presentation graphics and
small size CAD drawings that you can’t
afford to be without.

Of Course, You'll Need A Digitizer.

No output without input. Sure, you can
use your keyboard. But, remember,
keyboards were designed for words,
not pictures.

On the other hand, our newest digitizer,
the DrawingBoardis exactly what it
says it is. A drawing board. What you put
your pen to on the board, you see on
the screen. Create your own drawing.

Or trace one.

CalComp, the number
one digitizer company in
the world, can provide
large and small format dig-
itizers. 12" x 12" to table size.

The Graphics Engine

Company, Circa 1987,

The DEC MicroVAX II™
Special. A powerful graph-
ics engine system that
delivers resolution quality
at a low, low price. Micro-
VAX users may purchase

EDN April 14, 1988

the hardcard alone, or the whole caboose
with it—digitizer, high resolution terminal
and a mouse.

Machinery For The Mind.

When you're thinking about graphic
images of any kind, you can't do better
than the best name in the business. From
pen plotters to raster plotters. Business
and presentation graphics. Input devices,
and supplies.

For
service
and support,
CalComp goes
everywhere, any-
time. With 425 ser-
vice persons, 46 offices
nationwide and 32
international field offices,
we're there when you need us.
To show you how to do some-
thing different. And, to fix ;
whatever might go awry, which,
when the name on the machinery
is CalComp, means seldom.

Take a good look at computer graphics
today and in the future. Call 1-800-
CALCOMP or 416-635-9010 from Canada.
Or write CalComp, P.O. Box 3250, Ana-
heim, CA 92803, and we'll send you more
information about the machines that
work hand-in-hand with your mind.

your Imagination.

= pCalComp

A Lockheed Company

"

f
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If youre testing complex boards

You're facing one of test engineering’s toughest
challenges. VLSI boards like this one. But with a
Teradyne L200 board tester on your side, complex
test problems can be conquered quickly.

The L293 VLS| Module Test System.

30
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Stay in front of VLSI/VHSIC advances.

Start with the most advanced hardware for analog
and digital testing. An L200 fires functional test pat-
terns at 40 MHz rates. At up to 1152 test channels.
Top speed is 80 MHz. That’s 4 to 8 times faster than
any competitor can deliver.

And the L200 hits test signal timing precisely.
With up to 32 timing sets for drive phases and test
windows. Its 250 ps programming resolution with
zero dead time puts signal edges right where you
want them.

Divide and conquer.

VLSI/VHSIC boards demand large, complex test
programs. But the L200’s distributed computer
architecture simplifies matters.

Testing is controlled by a VAX computer. It sends
tasks to specialized processors for rapid deployment
of analog, digital, and memory tests.

EDN April 14, 1988
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200 WORKSTATION CHOTCE

9 7 81 53 5
108 0 108 O 108 105 105 0 108 15 M

WAVEFORM AND BOARD DISPLAYS

Ei

Ei

u)h'JL;QPH AND HTIRF'DV Uilrr‘)?;i.}"'f"s/

here's asimple plan of attack.

Programmers will appreciate clustered VAX
workstations. Graphics, like waveforms and shmoo
plots, make heavy debug and analysis light work.
Simulation and other tactics.

High-powered software tools tailor L200 test
development to modern design techniques and test

Test Maximum Channel Strat?gles'
Channels Pattern Rate  Skew Pr?‘:lseb’ the
( BRE caliber of

tools you
need to get
tests up and
running fast.

Take our LASAR simulator. It works closely with
the L200 for both cluster and board-level testing.
LASAR accurately predicts VLSI circuit responses
and reports test program fault coverage.

Significantly, LASAR simulates L200 charac-

L200 VLS| board test systems are the performance leaders.

EDN April 14, 1988

teristics. So test programs automatically include
when to test board responses. And what response
is expected. The result is uncompromising go/no
go tests as well as precise guided probe or fault
dictionary diagnosis.

A powerful ally.

L200’s have proven themselves under fire at hun-
dreds of advanced manufacturing sites worldwide.
So if you're about to take on a new VLSI/VHSIC
project, find out how to launch a winning test strat-

egy. Call Daryl

Layzer at % -t 1 . VN

(617) 482-2700, I\
gﬁ&i?z&? with- i measure quality.

VAX is a trademark of Digital Equipment Corp.
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SIGNALS & NOISE

IEEE has outlived

its usefulness

I've just read Jon Titus’s editorial
on the IEEE election-process
change (“The IEEE faces extinc-
tion,” EDN, February 4, 1988, pg
53), and I want to thank him for
supporting the working engineer
and the Committee of Concerned
EEs. I have felt as he does for some
time, and have supported Irwin
Feerst for the same reasons. The
IEEE has taken on the wrong is-
sues and is not doing much except
paying lip service to support its
membership, even in the interna-
tional environment it claims to re-
vere.

Engineers worldwide are not af-
forded the respect that their contri-
butions should naturally attract, be-
cause they are not getting the
recognition that organizations the
size of the IEEE (and its counter-
parts in other disciplines) can gener-

ate. We do not have a voice with
which to press our claims, and this is
a media/claim-driven society. If you
don’t stake out your territory, you
don’t get it.

I would hate to see the IEEE go,
but it has lived beyond its usefulness
in its present incarnation. The vast
majority of the engineering commu-
nity does not benefit from the posi-
tion that the professors and manag-
ers who run the IEEE have taken.
Engineers need exactly the help Mr
Titus mentioned: portable pensions,
fair pay, protection as whistle-
blowers, and the enforcement of
tough age-discrimination rules.

The professional journals of the
IEEE are so esoteric that I doubt
more than a small percentage of the
pages are read outside the onerous
professional review process. And
how can a magazine with the circu-
lation and ad coverage of Spectrum
lose so much money? Does the

IEEE care about how the money is
spent?

Unfortunately, I must ask that
you not publish my name if you
choose to print this letter. My com-
pany is very active in the high levels
of the IEEE.

Name withheld

IEEE needs

to clean house

Jon Titus’s February 4 editorial
about the IEEE hit the mark. I
have been receiving Irwin Feerst’s
newsletters, and they have been
quite a revelation!

I will renew my 1988 IEEE mem-
bership, with a note to the IEEE
regarding my future membership in
the organization. It seems to need a
housecleaning from top to bottom.

, ; ﬁp’
now in use. Get compiete mformattonf .
on this versatile 75-Ib. capacity slide

series for your own cabinet...

~ they're off the shelf!

32

and

Jonathan’s extensive line of aluminu ]
industry standards in military and a

, application — with load ratir
~ Jonathan Manufacturing Corporation ® 1101 So. Acacia Ave, Fullerton, CA 92634 @ (714) 526-4651
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THERE'S MORE IN STORE FROM SEEQ.

Iy If you're looking for ways to cut the power
/ needs on designs, SEEQ has some high density
/ L CMOS answers.
/7 Our byte-wide 28C64s, for example, operate
% on less than 3/4 watt per Megabyte—about 1/10
the power of competitive parts. In fact, they actually
use 150 pA in standby mode. That's 400 times less
than NMOS devices.
With four versions to choose from, our 64K
E2s give you exactly those on-chip options you
need. That includes peripheral functions—like input
latches, times and power up/down protection—
PR AP §.... 0| om0 SR that make it easy to interface our E2s to popular
2831 | 10mA No No DIP | 883CkssB MIiCroprocessors.
IR | o) Lec These full-featured E2s outperform the com-
(stand-by) petition, too. In page mode, for instance, you can
264 | 10mA No Yes oIp 883 Class B write our 64Ks in 80 wsec per byte, which means you
) o A v can update the entire memory in just 0.7 seconds—
(stand-by) Flat Pack four times faster than the industry average.
el B W Cripgedll G T S55hm g You still get the high endurance and reliability
150 A pLCC that SEEQ E2s are known for, as well as operation
- ‘:‘:”" 1 e over extended and full military temperature ranges.
(oo | tedilve) i At SEEQ, we have a lot more in store.
e R SEEQ Technology, Inc., 1849 Fortune Drive,
Note: All parts have read access time of 200 ns. San ]OSG, CA95131.
E2 Is Our Middle Name
© 1988 SEEQ Technology, Inc.,
EDN April 14, 1988 CIRCLE NO 22 23



LCD readability
taken to new heights!

o Fluorescent backlighting and
Supertwist technology combine
to create the brightest and
most dynamic graphic liquid
crystal display available today.

e Long life 20,000-hr. fluorescent
tube emits a bright, even light.

o Supertwist LCD produces a
high contrast display with a
wide viewing angle.

e Available in 3 sizes: 400x640,
200x640 and 128x256.

e Available in positive or negative
images with white, yellow or
blue background.

¢ Thin package with CMOS
drivers.
¢ Controller cards available.

|

DENSITRON
CORPORATION

2540 West 237th Street
Torrance, CA 90505

(213) 530-3530

FAX: G2/G3: 213-534-8419
TELEX II: 910-349-6200
Europe/UK: (0959) 76600

CIRCLE NO 23
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PREQISION PRODUCTS DIVISION\ .
NSK 420 W. Wrightwood Avenue, Eimhurst IL 60126 ==
Tele hone 312-530-5777 FAX: 312-530-8407  w

©1988 NSK Precision %roducts

CIRCLE NO 24

|ndexers automatic
ing applications.

eliminating loss of accuracy due
h. Eliminates speed reducers,
gears, encoders, tachometers, bearings
or couplings, Five standard diameters
from 4” to 14™, torque ranging up to 180
Ib-ft. Speeds to 3 rps. (4.5 rps on
4" dia.)

Ask about our othenmotion and positioning
components, ball screws, linear guides and
'\ precision positioning tables.

SIGNALS & NOISE

I’'m also sending a hefty contribu-
tion to the Committee of Concerned
EEs.

Sidney Feldman
Sound Technique Inc
New York, NY

Readers’ comments

® Service economy

“Five stars for ‘The serv-
ice-economy myth’ [EDN, Decem-
ber 10, 1987, pg 53]! It’s just a new
term for a very old idea—serfdom.”
—C F, Pinole, CA
® Currency confusion

“How about [printing] prices in
US currency? I don’t know how
much an English pound or deutsche
mark is worth . rubles, any-
body?"—R R, Nekoosa, WI
(Ed note: Although we do try to
obtain prices in US dollars when
possible, companies outside the US
often prefer to quote prices in
non-US currency. Because the rate
of exchange fluctuates continuous-
ly, it’s best to check a major newspa-
per; most print the exchange rates
daily. Major banks can also supply
this information quickly.)

And a gracious hello

Oops! You can’t reach DigiBoard
Inc—of St Louis Park, MN—by call-
ing the New York, NY, phone num-
ber listed on pg 293 of EDN’s Feb-
ruary 18, 1988, issue. The correct
phone number is (612) 922-8055.

WRITE IN

Send your 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 reserve the
right to edit letters for space and
clarity.

EDN April 14, 1988



Gould has features
you won’t find at the
ordinary ASIC house.



A nose to the grindstone.

What do twenty-one years as an ASIC
vendor do for your customers? A lot.

Two decades give you the time you need
to develop and manufacture over 6000
successful designs.The time you need to
accumulate 900 man-years of engineer-
Ing experience. The time you need to learn
things not found in the textbooks.

That's the kind of experience Gould
Semiconductors can put to work for you
on every circuit you do.

Gould recognized early how valuable

the combination of CMOS processes and
CAD/CAE technology would be for our
customers.We have been an innovator in
both of these areas.




We've also had time to fully develop appli-
cation-specific IC techniques that still
frustrate other vendors. For instance, Gould
Is an acknowledged industry leader in
analog/digital circuit combinations. Many
ASIC producers can't even offer them.

The most important advantage to you,
though, is that Gould has probably pro-
duced a design similar to yours already.
We know the problems to look for and how
to avoid them. In many cases, we can

recommend easily incorporated features
that add value to your system.

That's what twenty-one years of hard work
can do for you.

Manufacturer of Gould AMI
Semiconductors.

=2 GOULD

Electronics




An ear for your problems.

All ASIC customers want essentially the listened and responded with strategies to
same things: better system performance, provide the best system solution.The ASIC
lower system cost, quick development Continuum is one such strategy.

and production cycles. But every ASIC
project has a different set of priorities.

The ASIC Continuum provides a design
solution effective for any application. There
Your only guarantee of success is the are low-cost E2PLDs for instant prototypes
vendor’s sensitivity to your individual and small volume production applica-
needs. For two decades, Gould has tions. Also gate arrays for fast prototyping




'DESIGNS

SPECIAL NEEDS

and cost-effectiveness over a broad
range of volumes.

More advanced implementations get
standard cell or cell-based custom cir-
cuits. These are ideal for analog/digital
combinations, high-density systems and
other circuits requiring special perform-
ance characteristics.

We are also meeting your needs with
expert-based design aids. Extensive cell

and macro families for PCs and worksta-
tions. A full-service design group. And
more comprehensive programs to give
you the best ASIC solution.

Manufacturer of Gould AMI
Semiconductors.

=2 GOULD

Electronics




ICIAL INTELLIGENCE - HI
ER-LEDEL FUNCTIONS - C
ILERS - DENDOR FLES
FLERIBILITY

An eye on the future.

The pressure on system designers Al-based generators and compilers create
will continue to be intense. Gould has cells in days instead of weeks. Standard
responded by cutting developmentspans, cells. ROMs. RAMs. Even analog cells, like
increasing functions and performance. op amps and filters. And these tools are
And now we're using artificial intelligence  process independent, making our libraries
(Al) to go even further. some of the easiest to tailor to your needs.

Already Gould Expert Systems™tools Going a step further, megacell compilers
are adding value for system designers. create large custom functions (bit-slice




uPs, DSPs, etc.) in half the space of stan-
dard cells. And our newest Expert ASIC
tool, Circuit Cincher; finds logic errors
missed in simulation, so you get silicon
that's right the first time.

A Gould exclusive is Netrans™ universal
netlist translator. This single tool makes
Gould a ready alternate source for any
ASIC you do. No matter who your primary
vendor is. Use any CAD/CAE system and
cell library you want: our Netrans translator

will convert your netlist for production at
Gould.That’s true vendor flexibility.

Come see how Gould’s Expert ASIC tools
can play a major role in your future.

Manufacturer of Gould AMI
Semiconductors.

=2 GOULD
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3400 hands to help
you succeed.

Gould ASIC professionals are dedicated
to giving you the best system solution.
And a competitive edge found nowhere
else.We invite you to come meet our
team. Once you see what we can do for
you, you'll choose Gould hands down.

Shouldn’t you find out more about us?
Just return the Gould business reply card
adjacent to this ad. If someone beat you
to it, write: Gould Inc., Semiconductor
Division, 3800 Homestead Road, Santa
Clara, CA 95051, Attn: N. Greene.

*No purchase obligation is implied.  © 1988 Gould Inc., Semiconductor Div.

If we receive your card or letter by May
31,1988, you will be entered in a sweep-
stakes to win one of ten compact disk
players? To get information faster, call
1-800-GOULD 10.

Manufacturer of Gould AMI
Semiconductors.

=2 GOULD

Electronics




Solutions to Your Design and Management Problems
from F TAB Professional and Reference Books

ELECTRONIC
DISPLAY
DEVICES

80386—A PROGRAMMING AND DESIGN HANDBOOK.

P. Brumm and D. Brumm. Preview everything Intel’'s 386 has to offer
including: memory paging, debugging applications, the Virtual 8086
Mode, and 32-bit instruction enhancements. Features actual software ap-
plications for entering into the protected mode. ‘“The Brumms have
produced a thorough reference for the 80386. Programmers and hard-
ware designers alike should find it a valuable addition to their techni-
cal libraries.”” —Leo J. Scanlon, bestselling author $29.95
To order, Circle No. 25 for free 15-day exam

SATELLITE TECHNOLOGY AND ITS APPLICATIONS.

Dr. P.R.K. Chetty. A rich source of proven designs and applications,
this illustrated handbook covers system descriptions, data, formulas, struc-
tural systems, and more. Highlighted with actual international applica-
tion examples ranging from communications to weather. $39.95
To order, Circle No. 174 for free 15-day exam

WIRING AND CABLE DESIGNER’S HANDBOOK. B.S. Matisoff.
Comprehensive and complete, this reference includes all the data you
need to design and manufacture reliable cable and wiring assemblies.
Includes charts and tables of design and manufacturing parameters for
specific conductor requirements. $32.50
To order, Circle No. 224 for free 15-day exam

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS. R.F. Graf.
Designed for quick-reference and on-the-job use, this well-illustrated
source puts over 1,700 of the most useful and versatile state-of-the-art
circuit designs in the industry at your fingertips—nearly 100 circuit cate-
gories from A to Z. ““The drawings are all clear and distinct, and include
part numbers and notes for users . . . Highly recommended.’’—Choice
To order, Circle No. 225 for free 15-day exam $60.00

INTEGRATED LOGISTICS SUPPORT HANDBOOK. J.v.
Jones. Written by an ILS expert who helped develop DoD policies, this
handbook is essential for dealing with ILS regulations. Covers contracts,
equipment repair/replacement, technical documentation development,
and the use of computers. $42.95
To order, Circle No. 226 for free 15-day exam

SWITCH-MODE POWER SUPPLY DESIGN. P.R.K. Chetty.
Effectively utilize power electronics with this state-of-the-art sourcebook.
Highlighted with actual application examples, it covers practical hard-
ware design, techniques for improving reliability, and the use of pulse
width modulator ICs. $22.95
To order, Circle No. 227 for free 15-day exam
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SIGNAL PROCESSING DESIGN TECHNIQUES. B. Rorabaugh.
Exploring both signal processing theory and practical design methods,
this invaluable reference is a must for engineers, technicians, and circuit
designers. Includes more than 200 diagrams, schematics, and tables.
To order, Circle No. 228 for free 15-day exam $32.50

FIBEROPTICS—A REVOLUTION IN COMMUNICATIONS—
2ND EDITION. J.A. Kuecken. Stay on top of the latest advancements
in fiberoptics theory and the development of useful applications. Covers
speech digitizing, fiberoptic connectors, LANs, and more. $28.95
To order, Circle No. 229 for free 15-day exam

HANDBOOK OF ELECTRICAL NOISE MEASUREMENT AND
TECHNOLOGY—2ND EDITION. C.A. Vergers. Fully supported by
equations, examples, drawings, and diagrams, this updated sourcebook
provides an exhaustive examination of electrical noise. Includes methods
for reducing noise levels. $39.95
To order, Circle No. 230 for free 15-day exam

ELECTRONIC DISPLAY DEVICES. R.A. Perez. This one volume
covers all types of commercially available electronic display devices—
VFDs, ELDs, LCDs, LEDs, Plasma displays and more. An essential tool
for making the best display selection for your needs. $39.95
To order, Circle No. 231 for free 15-day exam

AUTOCAD®: METHODS AND MACROS. J. Guenther, E.
Ocoboc, and A. Wayman. lllustrated with working examples, this defini-
tive guide builds a solid understanding of the features, commands and
capabilities of AutoCAD. Covers third-party software interfacing, macros,
menus and more. $29.95
To order, Circle No. 232 for free 15-day exam

VERSACAD® TUTORIAL: A PRACTICAL APPROACH TO
COMPUTER-AIDED DESIGN. C. Buehrens. This hands-on tutorial
features tried-and-true techniques applicable to all versions of the soft-
ware including releases 4.0, 5.0, 5.1, 5.2 and Omnidraft Version 1.0. Ex-
amples include over 300 illustrations to aid in understanding and applying
each technique. $28.95
To order, Circle No. 233 for free 15-day exam

THE LINEAR IC HANDBOOK. M.S. Morley. Gain instant access
to specifications, prices, and other vital data on the full range of linear
integrated circuits from all the major manufacturers. Enables you to evalu-
ate alternative circuit design approaches and techniques for design

To order, Circle No. 234 for free 15-day exam $49.50

TO ORDER FOR 15-DAY, FREE EXAM: Simply circle the appropriate number(s) on the Reader Service Card at the back of this
magazine—limit of 3 for free trial. Your book(s) will be sent to you for your 15-day exam. If you are satisfied, keep the book(s) and
pay the purchase price plus postage and handling. Otherwise, return the book(s) by the end of the 15-day period and owe nothing.
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NEW FROM TEK:
ANALOG FUNGTION,
ARBITRARY

WAVEFORM AND
SWEEP GENERATION
IN ONE COMPACT
PACKAGE.

The Tek AFG 5101 Programmabie
Arbitrary/Function Generator is
the latest addition to Tek's

TM 5000 family of proven, pro-
grammable, modular test
instruments.

An analog function generator, the
AFG 5101 can generate standard
sine, square and triangle waveforms,
plus dc level, with frequencies from
012 Hz to 12 MHz and amplitudes
of 10 mV to 9.99V peak-to-peak, into
50 ohms. Waveforms can be continu-
ous, triggered, gated or burst, from a

full range of triggering modes.

With synthesizer option,
the AFG 5101 achieves fre-
quency accuracies to .005%
120 Hz to 12 MHz) over and
above the .2% frequency
accuracies in the standard
instrument.

An arbitrary waveform
generator, the AFG 5101 uses
two independent 12-bit by 8K /S
waveform memories to build
any imaginable signal from
an array of 8,192 horizontal
addresses and 4,096 ver-
tical addresses. Enter the
waveforms manually
from the front panel,
from computer data
—or select one of
the unit's predefined,
1,000-point
waveforms.

A sweep gener-
ator, the AFG 5101
includes linear,
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logarithmic and arbitrary
sweeps, with any sweep
usable in continuous,
| triggered, gated or burst
mode. Users can receive
instant frequency readout of
breakpoints, notches, or
response anomalies.

The applications are wide
open. Use the AFG 5101 to
drive sensors, timers, and other
R&D equipment. To simulate metal
fress or vibration characteristics. To
ach waveform theory to students.
bmuch more.
By waveform editing capabilities
platile storage of up to 99
settings and two
javeforms. .. binary
fansfer .. . two wave-
ird,
ese and
AFG 5101a
quely
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AVAILABLE IN THREE
CONFIGURATIONS.

The first triple-duty test instrument of
its kind, it is available in monolithic
(AFG 5501), as a plug-in (AFG 5101),
or in our Programmable Arbitrary
Stimulus/Measurement package
(EBS 5002).

Take 10% off with our package
offer. Order the AFG 5101 in our
Programmable Arbitrary Stimulus/
Measurement package and take 10%
off catalog prices.

For the full story on these and
other Tek modular instruments,
call 1-800-426-2200. Or contact
your nearby Tektronix field office.

(Center photo) The AFG 5101 can be
ordered in either monolithic version, top
right, or as a plug-in for the TM 5000 series
mainframes, top left. Or, combine it with the
DM 5010 4.5 Digit Multimeter and DC 5009
135 MHz Digital Counter within a TM 5006
mainframe (EBS 5002), as shown at bottom,
and take 10% off the normal catalog price.

Tektronix

COMMITTED TO EXCELLENCE
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Silicon talks.

The most popular communication protocols are
available in silicon to simplify your designs.

With protocol controllers from Motorola,
designing data communications is easier
and their markets are more universal
than ever.before. Standard protocols are
built into silicon so there’s no need to
burden your host. Built with Motorola’s
proven HCMOS technology, they offer
the reliability you've come to expect and
the advanced designs you demand.

Communicate now with our
family of protocol controllers.

Our MC68000 Family offers three dif-
ferent protocol controllers to handle all
your data communication needs; whether
it’s across the building or around the
world there’s a Motorola device that will
make your job easier. With our 68000
Family you can choose the protocol and
system designs that get you on line
quickly and economically.

X.25 Protocol Controller
1984 CCITT X.25 LAPB.

The MC68605 Protocol Controller
(XPC) implements the 1984 CCITT
Recommendation X.25 Link Access Pro-
cedure Balanced (LAPB) for U.S. and
European T1 applications. By generating
link-level commands and responses, the
XPC relieves the host processor of com-
munication link managerial tasks. It’s
also fully DDN and Telenet certifiable.

Our XPC features an optional trans-
parent mode which allows the implemen-
tation of other HDLC-based protocols,
with user generation of all frames. The
XPC handles full-duplex synchronous
serial data rates up to a maximum 10
Megabits Per Second (Mbps) for high-
speed computer links.

Multi-link LAPD Controller
CCITT Q.920/Q.921 LAPD.

The MC68606 Multi-link LAPD
(MLAPD) Protocol Controller fully imple-
ments CCITT Recommendation Q.920/
Q.921 Link Layer Access Procedure
(LAPD) protocol for ISDN networks. The
MLAPD is designed to handle both sig-
nalling and data links in high-performance
ISDN primary rate applications.

This VLSI device provides a cost-
effective solution to ISDN link-level pro-
cessing with simultaneous support for
up to 8K logical links. The MC68606
is an intelligent communications protocol
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controller compatible with AT&T specifi-
cations for ISDN devices and features
low power consumption and high perfor-
mance, with an aggregate data rate in
excess of 2.048 Mbps.

Token Bus Controller
IEEE 802.4 MAC.

The MC68824 Token Bus Controller
(TBC) is the only single-chip solution to
implement the IEEE 802.4 Media Access
Control (MAC), specified by Manufac-
turing Automation Protocol (MAP). The
TBC implements four levels of message
priority and the Request With Response
(RWR) frame type to meet the real-time
needs of factory floor communications
and MAP 3.0.

The TBC conforms to the IEEE 802.4G
standard MAC to Physical layer serial
interface to support broadband, carrier-
band, and fiber optic networks. The TBC’s
low power consumption coupled with
its extended temperature range versions
make it ideally suited for factory auto-
mation applications.

Token Bus Frame Analyzer
Software speeds development
of token bus networks.

The MC68KTBFA Token Bus Frame
Analyzer Software (TBFA) is a real-time
software tool that speeds development
of token bus networks. The TBFA keeps
track of statistics while monitoring
network performance. By using the
simple menu-driven interface, the user
can define triggers to selectively store
and display frames, creating a powerful
tool for network analysis.

The TBFA is a set of four EPROMs
which runs on a VMEbus MVME372
Token Bus Controller board and requires
a modem, a VT100 terminal, and a power
source. The cost-effective TBFA sells for
about one-tenth the cost of existing
token bus protocol analyzers.

One-on-one design-in help.

Get an engineer-to-engineer update on
designing-in Motorola’s M68000 Family
of protocol controllers.

1-800-521-6274

Call toll-free any weekday,
8:00 a.m. to 4:30
p-m, M.ST. If the
call can’t cover
your needs, we'll
have a local appli-
cations engineer
contact you.
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To: Motorola Semiconductor Products, Inc.

| PO. Box 20912, Phoenix, AZ 85036 i
| Please send me information on the following: |
e = [ ]MC68606 Multi-link LAPD Protocol Controller [ ]MC68824 Token Bus Controller
l e e [ IMC68KTBFA Token Bus Frame Analyzer [ |MC68605 Protocol Controller (X.25) l
I =0 - Nama 335EDN041488 I
: Title :
I L E Company I
I Address I
I City State Zip '

Call me ( )
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Some of the most sensi-
tive components in satel-
lites and telescopes are
shipped and stored In
reusable containers we
custom-design. So before
they travel the vacuum of
space, they travel the earth
in Hardigg.

Proven protection.

Protecting these com-
ponents in an extremely
dry environment, that
could also withstand shock
up to 30g’s, were two of
the stringent requirements
Hardigg containers met
and exceeded. And just
one of many problems

we've solved for customers | g

over the last 20 years.

All Hardigg containers
are custom-engineered
inside and out. To meet
all critical specs including
humidity and temperature
extremes. Every container
one-piece rotationally
molded for superior
strength and wear. Just
like the one we designed
specifically for a delicate
diagnostic component
to a CAT Scan system.

Proven

performance.
Nearly 200 off-the-shelf

sizes are easily customized

50

Before they travel at 17,500 MPH,
they travel in Hardigg containers.

by a top-flight staff of shock-
mitigation and environ-

So before you send your
next product on a jour-

mental engineering ney—across the
specialists. With country or around
state-of-the-art the world—call the
equipment and container company
facilities that allow thatsa

us to controlevery @ proven
aspect of the manufac- l traveler,
turing process—from | = Hardigg.
mold making to tooling, Il HARDIGG
metal working to plastic PNLIKTW TR, e
fabrication. PO. Box 201

North Main Street

South Deerfield, MA 01373
(413) 665-2163

Facsimile (413) 665-4801
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PHILIPS IR LED’S
SPEED AND ENDURANCE

INTRODUCING THE FASTEST, LONGEST LASTING INFRARED LED EVER MADE.

rG_-_——-_————ﬂ

ET THE JUMP ON YOUR COMPETITION

Call (401) 232-0500, ext. 267 or write for information on
how to obtain free product samples and specifications on
our new heterojunction GaAlAs infrared LEDs.

Still going strong after 10,000 hours. Philips
brings you the world’s first infrared LEDs based on
a single heterojunction gallium aluminum arsenide
technology. A new technology that allows them to
operate at 80% of their initial intensity after 10,000
hours of continuous operation. When you get that
kind of longevity in your remote controls, why settle
for anything less?

New technological advantages; Faster response
(50ns). Complementary technology for use with
existing circuits. Ability to operate at low and high
currents makes them well suited to carrier frequen-
cies up to 1IMHz. 830nm emission wavelength for
standard photodiodes and transistors, 740nm for
integrated photoreceivers. Available in 3mm, 5mm
and flat pack packages. In stock now.

Name
I Title
Company
I Address
City
Telephone/ext.

I Mail to: Amperex Electronic Company
A Division of North American Philips
Providence Pike
Slatersville, R1 02876
I ATTENTION: Marketing Communications

State Zip

EDNO041488
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Amperex

OPTOELECTRONIC PRODUCTS GROUP

PHILIPS

See us at Electro Booth Nos. 1356-1358

Amperex Electronic Corporation, George Washington Highway, Smithfield, RT 02917, (401).232-0500.

3 CIRCLE NO 27

In Canada: Philips Electronics Ltd., 601 Milner Ave., Scarborough, Ontario M1B 1M8, (416) 292-5161
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“MATHCAD IS THE
BEST THING TO HAPPEN
TO THE ENGINEER
SINCE THE
POCKET PROTECTOR.”

— PC Magazine

For problems involving engineering calculations or scientific analysis,
the answer is MathCAD®

MathCAD is the only PC-based software package specifically designed to
give technical professionals the freedom to follow their own scientific intuition.
You decide how to solve the problem — MathCAD does the “grunt work.”

= Ends tedious programming and debugging.
= Displays instant answers as you change variables.
= Generates quick plots to help you view results.

MathCAD includes such built-in features as:

= Matrix operations = Automatic unit conversions
= Simultaneous equation solver = Greek character set

= Real and complex numbers = Fast Fourier Transform

= Dynamic error flagging and much more

To find out what MathCAD can do for you, call us today for a free demo
disk: 1-800-MathCAD (in MA, 617-577-1017). Or write to MathSoft, Inc.,

One Kendall Square, Cambridge, Massachusetts 02139.

Requires IBM® PC or compatible,
512KB RAM, graphics card.
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The Amazing

$2Q75

Industry Standard
DC/DC Converters

*U.S. prices in 1000s

Amazingly Low Prices, Amazingly High
Performance, and they’re pin-for-pin
replacements for over 30 “competitive”
models. Our PWR5104/05 DC/DC converters
are setting the standards. Just $29.75 each in
1000s buys you a full 9W of output power at
+12VDC or £15VDC, maximum ripple and
noise of only 35mVp-p, and 0.02% line/load
regulation.

Add features like input and output filtering,
six-sided shielding, +0.5% accuracy, and an
operating temperature of —40°C to +100°C.
Then, top off the list with high barrier voltage
and low barrier leakage, designed to meet
UL544, VDE750, and CSA C22.2, and the
exclusive use of surface-mounted
components and assembly techniques for
ruggedness and long-term reliability. Now
you can start to see the real value that
typifies the PWR5104/05 devices and our
entire line of over 450 models.

For more information on these amazing
$29.75 bargains or our other DC/DC
converters, write or call Burr-Brown Corp.,
P.O. Box 11400, Tucson, AZ 85734.
602-746-1111.

BURR-BROWN®

=1=1

Your Partner In Quality
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CALENDAR

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices (seminar), Cincinnati, OH.
Micro Systems Institute, 73 Insti-
tute Rd, Garnett, KS 66032. (800)
247-5239; in KS, (913) 898-4695.
April 25 to 28.

Speech Tech ’88, New York, NY.
Media Dimensions, 42 E 23rd St,
New York, NY 10010. (212) 533-
7483. April 26 to 28.

Systems Engineering for Engi-
neers and Managers, Los Angeles,
CA. N B Reilly & Associates, 4220 S
Harbor Blvd, Suite 305, Oxnard,
CA 93030. (805) 985-7413. April 26
to 28.

Analog Applications (seminar),

| San Diego, CA. Precision Monolith-

ics Inc, (800) 843-1515. April 28.

Uninterruptible Power Systems:
Design, Selection, and Specifica-
tion (short course), Milwaukee, W1I.
Center for Continuing Engineering
Education, University of Wisconsin-
Milwaukee, 929 N 6th St, Milwau-
kee, WI 53203. (414) 227-3120. April
28 to 29.

Analog Applications (seminar),
San Jose, CA. Precision Monolithics
Inc, (800) 843-1515. April 29.

AutoCAD Expo, Chicago, IL.
Autodesk, 2320 Marinship Way,
Sausalito, CA 94965. (415) 332-2344.
May 2 to 5.

Midwest Electronics Expo, St
Paul, MN. MG Expositions Group,
1050 Commonwealth Ave, Boston,
MA 02215. (617) 232-3976. May 3 to
5,

CASExpo Spring, Dallas, TX.
CASExpo Spring Coordinator,
3825-1 South George Mason Dr,
Falls Church, VA 22041. (703) 845-
1657. May 3 to 6.

EDN April 14, 1988



Capture Your Solutions

With SCHEMA PCB LAYOUT and SCHEMA AUTOROUTER

In/Dut
1Jab In
2Job Dut
3hscii In
4fscii Out
SFutNet In
6 Redac In
7

8 On-The-F1y
9 Erase Job
B Exit
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Introducing The
SCHEMA Family
Of Integrated CAE

Solutions.

Omation, the originators of
SCHEMA 1 and II, announces
two new solutions in the SCHEMA
family of integrated software for the
professional PCB design engineer

— SCHEMA PCB LAYOUT and
SCHEMA AUTOROUTER.

Now, you can enter a schematic
using SCHEMA 11, then process it
with SCHEMA-PCB and
SCHEMA-ROUTE into a finished
printed circuit card — from start to
finish in one easy step.

SCHEMA-PCB and
SCHEMA-ROUTE operate on an
IBM personal computer or
compatible, yet they offer all the
features of design work-stations
costing $50,000 or more for a
fraction of the cost:

® Boards of over 400 equivalent
ICs, up to 32" x 32", and up to
30 layers

® Resolution on placement and
tracking of 1 mil

e Autoplacement

® Selectable track width and pad
size/shape (250 increments of 1
mil each)

* Integrated schematic input and
back annotation

* Entry of engineering changes at
the schematic level

e Autorouting with 4 separate
algorithms for accuracy

* Complete manufacturing kit
output

® ‘Air Gap’ and connectivity design
rule checking

As always, each member of the

SCHEMA family of products

comes with a 30-Day Money Back

Guarantee.

Capture your solutions by
calling us Toll Free: 1-800-553-9119
(in Texas, 214-231-5167). Ask us
about our SCHEMA Family Demo
Evaluation Kit.

-
O 1TiON
1210 E. Campbell Rd., Suite 100

Richardson, Texas 75081
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A Breakthroughin
Higher Performance.

CMOS/DMOS
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Topaz combines the best of CMOS and DMOS:
high off-isolation at frequencies up to 250 MHz with low inser-
tion loss, achieved only through DMOS, and the low-power
control circuitry of CMOS.

Our CMOS/DMOS ICs are available in 1x, 2x and 4x SPST
analog switches, 2x SPDT with latches, and 4-to-1 multiplexers,
all available in standard DIPs and S. O. packages.

Data sheets are available on Topaz CMOS/DMOS products
as well as our full line of DMOS FETs, high-frequency analog
switches and digitally controlled attenuators. Break through the
performance barrier with Topaz products.

TORPAZ

SEMICONDUCTOR

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799
TEL (408) 942-9100 TWX 910-338-0025 FAX (408) 942-1174
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DID YOU KNOW?

Half of all EDN’s
articles are staff-written.

EDIN
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CALENDAR

Analog Applications (seminar),
Los Angeles, CA. Precision Mono-
lithics Inc, (800) 843-1515. May 4.

Pittsburgh Conference on Model-
ing and Simulation, Pittsburgh,
PA. William Vogt or Marlin Mickle,
348 Benedum Engineering Hall,
University of Pittsburgh, Pitts-
burgh, PA 15261. May 5 to 6.

Worst-Case Circuit Analysis (semi-
nar), Washington, DC. Design and
Evaluation, 1000 White Horse Rd,
Suite 304, Voorhees, NJ 08043. (609)
770-0800. May 9 to 11.

Electro ’88, Boston, MA. Electronic
Conventions Management, 8110
Airport Blvd, Los Angeles, CA
90045. (800) 421-6816; in CA, (213)
772-2965. May 10 to 12.

EMC Expo, Washington, DC.
Karen Smith, EMC Expo, Box D,
Gainesville, VA 22065. (703) 347-
0030. May 10 to 12.

Analog Applications (seminar),
Chicago, IL. Precision Monolithies
Ine, (800) 843-1515. May 13.

DOD-STD-2167A and DOD-STD-
2168—Defense System Software
Development (seminar), Washing-
ton, DC. David Maibor Associates,
Box 846, Needham, MA 02194. (617)
449-6554. May 16 to 17.

IEEE Custom Integrated Circuits
Conference, Rochester, NY.
Roberta Kaspar, 20 Ledgewood Dr,
Rochester, NY 14615. (716) 865-
7164. May 16 to 19.

EDN April 14, 1988



0t0 60in 5 seconds

with new UniLab 8620 analyzer-emulator.

®  (4Kbytes from hard disk in 5 seconds.
That's moving. But today you've got to be fast
just to stay in the race for better micro-
processor designs.

®  The secret is a new, high-speed parallel
interface: the Orion bus. Which zips data
between your PC/AT and the 8620 analyzer-
emulator, breaking the RS-232 bottleneck.

®  The 8620 with O-bus gives you complete
program diagnosis — and solutions — in real
time. For more than 150 different micro-
processors. Using the same command set
environment.

® A generous 2730 trace-cycle buffer with
selective filtering lets you cut through the
clutter and display just the traces you wish.
And you get lusec resolution in program
time measurement. Plus continuous InSight
monitoring of your

program’s key
functions as they
are performed.
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Fuel Injection Controller
This display shous the valves held in
registers and selectsd memory locations.
Display is updated 5 times/sec.

Press for Help.

advance delay decel rpm mph
PC8189 AF-B805 (sz-o-Pol) BC-9PB9 DE-0808 HL-6473 I1X=4958 [Y-8867

rate compr  hust
SP098  AF'FTTI(SZ-A-pul) BC'=7439 D' 0953 L' 8819 count-9027

global sarsidelay fusl cylil 2 :3 4 _message_ status
1808-18EF 86 4E CA 4D 12 GE 81 72 82 43 6F 74 21 20 £B F8 M.N...r.Mott...

stack
16/0-18/F 24D 198 BB U 2 EAWMBWEIF 3648918 N...5n....0d..

InSight Display. InSight blends analyzer-
emulator techniques to give you continuous,

real time monitoring of key processor functions.

And still services user interrupts. It displays
changing register contents, I/0 lines, ports,
user-defined memory windows. With your
own labels.

®  Ontop of that, you get UniLab’s trade-
mark ability to debug by symptom, not just by
breakpoint and single step. And, to help

you complete the job on time, on the spot, a
stimulus generator and EPROM programmer
are included.

®  Ease of use, another Orion trademark,
is also built in. So you have all the familiar
features and formats you're used to working
with. It doesn’t matter if your project is a
single chip controller or complex 16-bit

CIRCLE NO 34

Analyzer Iriggers

first cycles after startup
tivity (trace immediately)
n eddress
writs to an address (or range)
a read 1o an address (or range)
n a fetch from an address (or range)
Trigger on a fetch outside 2 range of addresses

Trigger on a data value ofter an address
Filter a range of addresses

Filter excluding a range of addresses after an address
Filter read cycles

Filter read cycles after an address

Filter write cycles

Filter urite cycles after an address

Count cycles betueen two addresses

Press Pgdn or Pgllp to scroll. Esc to exit.
Press it to select..

Analyzer Triggers. Commonly used triggers
can be selected quickly from a list of standard
and user-defined triggers.

microprocessor, the 8620 is the top price/
performance analyzer-emulator that does it
all. At just $4380. With processor Personality
Paks typically $550 each.

B UniLab 8620. Fast-lane debugging that
gets you to market quicker.

Call toll-free: 800/ 245-8500.
In CA: 415/361-8883

See us at Electro
Booth 2741-45
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702 Marshall St., Redwood City, CA 94063
TLX 530942 FAX 415/361-8970

Computer Integrated Instrumentation
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DO YOU HAVE WHAT
[T TAKES TO MAKE I'T
BIG IN ASICS?

Not long ago, designing accelerator is seamlessly inte-
ASICs wasnt even grated with the sche-
part of your job. matic, so you can locate
Now its the and correct design
part everyones problems interactively.
counting on. That means faster

That’s where -\ debugging and more
Daisy comes in. time to Improve

Daisy CAE tools the quality of your
are used by more design. Plus
ASIC designers than no other accelerator

any other CAE workstations.
Because from schematic
creation through post-layout

is as well supported,

Daisy 53% o

GATE!:

Zycad 11%

Stmulation accelerator market share. Source:
Prime Data, 1985 and 1956 unit shipmendts.
simulation, Daisy has what
it takes to keep ASICs on time
and on budget.

For example, our
MegaLOGICIAN™ simulation

R

TS~
]

with more than 170 design
kits supplied by 70 different
vendors. So you can build pro-
ductivity instead of libraries.
Which may explain why
more MegaLLOGICIANS are
in use today than all other
accelerators combined.
Speaking of combining, you

© 1988, Daisy Systems Corporation. MegaLOGICIAN is a trademark of Daisy Systems Corporation.

*Based on minimum 10x performance improvement compared to 32-bit workstations. Source for design kit estimates: VLSI Systems Designs Semicustom Design Guide, 1987.




o
can share a MegaLOGICIAN /' DEAD\ gate designs

with a network of our 386- END without even
based desktop workstations, , breathing hard.
for a high-powered low cost In fact, new design kits
ASIC design environment. already support arrays of

And that’s just the beginning. over 100,000 gates.

With our library of more So you'll never have
than 4,500 system- , to worry about hitting a
level components, dead-end.
you can include your ASIC in But don't take our

complete “real world” system
simulations to ensure that
your designs will be ready for
production, instead of revision.

All of which makes Daisy
today’s choice for no-sweat
ASIC success.

But what about tomorrow?

(Gate counts are on the rise.
If your tools run out of steam
at 5,000 gates, so could your
future.

No problem.

Our ASIC design tools
glide through 20,000-

word for it, listen to what

Rockwell and other industry
leaders have to say. For a free
copy of “Making It Big In
ASICs” call Daisy at 1(800)
556-1234, Ext. 32. In California,
1(800) 441-2345, Ext. 32.

European Headquarters:
Paris, France (1) 45 37 00 12.
Regional Offices:

England (256) 464061;

West Germany
(89) 92-69060;
Italy (39) 637251,




NCR keeps

standards

e

*Electronics Magazine August 20, 1987 Pg. 65
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Finally,
a cure for SCSI

overheadaches.

NCR'’s 53C90 is the only
chip that can give you fast, fast,
fast relief from overheadaches. . .
and that includes the newest

“A” and “6250” versions
from the competition.
Using combination

commands, dedicated
sequential logic and
dual-ranked registers
for command pipelin-
ing, the 53C90 is mag-
nitudes faster on and
off the bus. Plus NCR
implements complex
bus sequencing in hard-
ware, not time-wasting
software.

Here’s our bench-
marks. But run your
own and you’ll see the
other guys cause over-
headaches, we
cure them.

T e

MBytes/sec. | MBytes/sec.

How our data
transfer rates
rate.

You either got great num-
bers. Or you don’t. We got ’em.
NCR 53C90 delivers the SCSI
bus maximum of 5.0 MBytes/
sec synchronous at 25 MHz for
the full length of the bus. That’s
at least IMByte/sec better than
most competitive chips can do,
without migraine-sized over-
headaches. Asynchoronous?
NCR’s rate of 3.0MBytes/
sec—for the full bus—is
twice as fast as
99.9% of all
others SCSI
chips.
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How to get
zap-resistance,
" latch- -up
"W protection and
the b essings of the FCC.

For example the NCR 5380 and 53C90
 families give you ESD protection up to 10,000
volts on the SCSI bus. NCR also provides con-
trolled fall times to reduce the undershoot that
could cause other CMOS chips to latch-up. Con-
trolled assertion rates also reduce generated RFI,
an important factor in winning FCC approval for
the final product.

NCR Microelectronics Division

‘m‘f‘

83c/2

A big
well-connected
family.

Other suppliers can’t
show you much of a family
tree compared to NCR.
That’s because NCR goes
back to the “Mayflower” of
SCSI controllers with the
53851in 1982. The most recent
offshoot of that original line
is the high-performance
53C90A. Consistent with
good family planning the software for the 53C90
is similar to our 5385 and 5386, so you can quickly
convert to the 53C90. A single chip host bus
adapter (53C400), integrated buffer controller
(53C300) and an ASIC supercell fill out our
product offering. And you can bet we’ll be there
when you need SCSI II.

It’s time to
raise your standards.

In SCSI, it’s not so much if you implement
the standard, but how. Because our chips have an
edge over other chips from other manufacturers,
they can help give you and your product an edge
in the market. We’ve shipped more than 3-million
5385’s and 5380’s and production quantities of the
53C90. If you don’t want to just settle for the stan-
dard, call NCR today.

For documentation call our hot line 1-800-
334-5454. Or write to, NCR Microelectronics,
SCSI Products, 1635 Aeroplaza Drive, Colorado
Springs, CO 80916.

For technical assistance, call 800-525-2252,
Telex 452457.

f5‘86
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New high performance
PC-based emulators from HP

Introducing the HP 64700 Series
emulators. Low-cost, entry-level, PC-
based emulators with features you
won't find with any others in the price
range—or even higher. The HP 64700s
deliver unmatched capability, ease-
of-use, measurement power, flexibility,
and reliability . . . plus HP support.

While the HP 64700s are tailored to
meet the needs of individual engineers
and small design teams, they'll

60

perform equally well for large teams
working on complex projects.

The rapidly expanding family of
HP 64700 emulators provide real-time,
transparent emulation at full processor
speeds with no wait states. The PC
user interface gives a new meaning
to the term “friendly” with features
like multiple windows, single-letter
keystroke command entry, access
to symbols for powerful debugging

CIRCLE NO 36

capability, timing diagrams, and on,
and on, and on. The experienced
user as well as the beginner will
appreciate how easy these emulators
are to work with.

In addition to the features shown
above, there are lots of others that
put the HP 64700s in a class by
themselves. To name a few: function
with IBM-PC, HP Vectra and
compatibles, RS-422 high-speed serial
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You could spend a lot more
and get a lot less.

Multiwindow viewing allows
up to eight displays on-screen

simultaneously.

Powerful emulation bus
analyzer with 8-level
sequencing and optional
16-channel, 25 MHz
state & 100 MHz timing
analyzer available

Up to 32 emulators can be
interconnected, synchronously
started, cross armed, cross
triggered, and halted.

interface for superior download and
upload speed, code coverage analysis
for efficient software testing and
design, host-independent portability;
and compatibility with popular absolute
file formats such as Tektronix and Intel
hexadecimal and Motorola S record.
Once you get your hands on an
HP 64700 emulator, you'll agree that
this is the new standard in the field.
Especially at a starting price of $8,900.

EDN April 14, 1988

“Sky-hook” handles
plus flexible 2- to 3-foot
cables and low-profile
probes allow easy
access into target
systems.

Entry level HP 64700 emulators are
hardware and software compatible
with the HP 64000-UX

environment.

Free demo disc.

For a free demo disc
that gives you the
“hands-on” feel for
HP 64700 Series
capabilities, call HP
at 1-800-752-0900
ext. 216N, or mail the
attached business
reply card.

HEWLETT
| ke [’5/' PACKARD
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Why our high performance
22V10 PLD is the market
leader:




EDITORIAL

There is strength in partnerships

If the recent Buscon show in Anaheim, CA, is any indication, the
bus-level computer business is maturing. More and more, suppliers
and customers are treating each other like partners rather than just
buyers and sellers. These partnerships aren’t the strategic alliances
you read about in the Wall Street Journal or Business Week, and
they don’t involve lawyers and lengthy agreements for sharing
technologies or designs. Instead, they represent changing attitudes
on the part of manufacturers and customers alike. Manufacturers
are dropping the take-it-or-leave-it attitude. Customers, instead of
trying to grind a supplier down to the lowest possible price, are now
more concerned with quality, reliable sources of supplies, and

service.
Under such partnership arrangements, progressive companies

try to provide a complete line of products to meet as many of their
customers’ needs as possible. For example, a traditional manufac-
turer of computer-board card cages wishing to remain competitive
must now offer a product line that includes enclosures, power
supplies, backplanes, and connectors, as well as card cages. Cus-
tomers want customized products, too, so successful manufacturers
pay attention to special requirements and supply the needed
products. After all, that’s what partners are for. It’s no longer
sufficient for a supplier to offer a limited range of products.
Likewise, customers look to manufacturers to solve as many of
their problems as possible. Customers will shun companies that
simply manufacture a few add-in computer boards, for example. The
customers want more than just boards. They want to buy software
drivers, compilers, operating systems, and debugging tools that
will get the boards up and running as quickly as possible.
Although it might seem like I'm stretching the point, coworkers
can act like partners, too. Perhaps that’s what gives some of our
foreign competitors such strength. The technicians are partners
with the engineers, the engineers are partners with their group
leaders, and so on. Each group acts like a “buyer” and a “seller.” For
instance, the engineers buy technical assistance from the techni-
cians, and sell designs to management. Each group in the partner-
ship strives to offer as broad a line of talents and services as
possible. Whether we're describing companies or people, the future
belongs to the general “suppliers” who offer an extensive line of
quality products or services and to the “customers” who put quality,
reliability, and service above a few cents shaved off a price.

Wi

Jon Titus
Editor
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Omron Relays Respond-
Alone or in Combination

A control panel of a major appliance manufacturer shows
six Omron relays—a general purpose LY2, power PCB
relays G2R and G8P, as well as a G6E signal control
relay

Omron Has Your Relay In Stock Where You Need Them

From industry standard general purpose relays to power PC board Count on your local Omron stocking distributor for assistance and off-
relays, Omron relays provide low power consumption, high speed the-shelf delivery of Omron switches and relays. Our commitment to
operation and high reliability to meet your application needs. In customer service has forged one of the »
addition to your standard relay requirements, Omron relays offer strongest distributor networks in the

awide variety of options, including LED indicators, push-to-test industry. But don't just take our word for it.

buttons, high switching capacity, and more. Contact Omron for more information and

. adistributor list today.
Designed To Meet Customer Needs
Because there are as many application requirements as there are 1 -800-62-0MRON

design engineers, Omron backs up its extensive relay line with a
commitment to product innovation. Many of our best-selling standard
relays were initially developed to meet specific customer
requirements in a wide variety of industry applications.

Omron General Purpose Relays
include our MY, MK, LY and MJ models.

Shown here are key specifications for some of Omron’s most popular power and general purpose relays.

Power Relays General Purpose Relays
Model G2R G4W G4B G5D G8P MK My LY MJ

Contact |[1A1C [2a2c [1A 2A 1,18, [1X 2X 1A 18 1C 16 [268C" 1267 [ac f4c |16 | 2c 136 [4c Jic.|ec [ac
Form 10
Rated 10A, 5A, 15A, 10A, 25A, 30A, 20A, 30A, 15A, 20A/ 5A/220 3N | 5A220 3A/ | 15A/] 10A/110VAC 10A/110VAC

250VAC/ | 250VAC/ | 230VAC/ | 220VAC/ | 220VAC/ | 250VAC | 250VAC | 250VAC | 250VAC | 10A*, | VAC 220 |vac 220 | 110 | 10/24vDC 10A/24VDC
Load 30VDC |30VDC |24VDC |24VDC |24VDC 20A, 10A, 250VAC/ 3024 VAC | 5a/24 VAC | VAC

High 28VDC | 28vDC |28VDC |vDC 2N |VDC 3N |15

Capacity 24 24 |24

Type 16A, VDC VDC | VDC

gg(\)/\é/éc High Capacity Type| High Capacity Type

10A/230 VAC 5A/240 VAC
10A/28 VDC 5A/28 VDC
Terminal PCB, QC, Solder PCB, QC, Solder, QC | QC,QC |QC PCB Octal Pin PCB or Solder/ PCB or Solder/Plug-in | QC or Plug-in
and PCB and PCB Plug-in

Types (col)
Coil AC/DC 0C ACDC  [AC/IDC 0C AC/DC AC/DC AC/DC AC/DC
Types
Coil AC:0.9VA 08W AC: AC:3.0VA 09w 2.1VA 1.2VA 1.2VA 20125 |21VA 2.5

DC:0.53W 1.3VA |DC:1.9W 12W 09w 09W VA |VA |12W VA
Power 0C 14 |15 1.2

12W w |w W
Approved UL, CSA, TUV, VDE, | UL, CSA, VDE, SEV, | UL, CSA | UL, CSA, VDE, UL, CSA UL, CSA, LR UL, CSA, SEV, LR | UL, CSA, VDE, SEV, LR | UL, CSA
Standards SEV, SEMKO SEMKO Tuv
*No/NC contacts
OMRON ELECTRONICS, INC.
m Ron One East Commerce Drive
® Schaumburg, IL 60173

2 4 g

Responsive Innovation TWX 910-291-0426
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The Great
16-bit Solution!




the first core-based
16-bit CMOS MCU.

From OKI system technologies, the solution
for high-end multitasking applications.

Call on OKI NXC, and you move that tough
multitasking application into the next
generation of microcomputing. It’s the
performance of tomorrow — available
today, with OKI’s new 66301 MCU. The
industry’s first core-based 16-bit CMOS
controller. Our first NXC solution.

OKI system technologies have imple-
mented a true macro-cell approach with the
66301. Essentially a static part, this MCU
presents a whole new level of integration.
On board, in addition to the 16-bit CPU:
16K bytes of ROM (48K bytes external). 512
bytes of built-in RAM (512K bytes external).

You also get four 16-bit timers, 2 PWMs,
plus a watchdog timer. And a rich range of
instructions, including special instruc-

tions for word-length multiplication and
division.

Now add in an 8-channel, 10-bit A-D
converter and a baud rate generator, with
variable bit length operations and context
switching. On a single chip, our revolution-
ary macro-cell design packs far more
options, capabilities and sophisticated
functions than any 16-bit industry stand-
ard can now offer.

With the 66301 on line (and an E° version
available soon), OKI's exclusive NXC
introduces a new generation of high-level
integration — for your most demanding
automotive, telecomm and instrumentation
system requirements.

16-bit development solutions

OKT’s total commitment to development
ease and support gives you a headstart in
NXC microcomputing.

We can provide a special development
version of the 66301 chip — built to accept
an EPROM piggyback. To check out your
design in realtime, snap on your coded
memory. This allows
you to keep burning
code variations into
inexpensive EPROMSs,
until you get a
working prototype
...at a very minimal cost.

Of course, OKI’'s 66301 MCU
is solidly backed with a full-scale
development system. For realtime
in-circuit emulation (ICE), use the NXC
EASE system. The portable EASE pack-
age includes your ICE hardware,

: SEMICONDUCTOR
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user’s manual, plus complete assembler
and debugger software for both MSDOS
and VMS. With a compatible high-effi-
ciency C-Compiler
option as well. All
available from OKI.
All part of the NXC [
solution to high-
end multitasking
applications, produced by
the most system-oriented
technologies in the field
today.

r-------------------!

16-bit Solutions — on call.

() Please send complete technical data on the
NXC 16-bit CMOS MCU solution produced
by OKI system technologies.

o) Ca.]l(me, § have immediate requirements.
Tel:

Name
Title
Company.

Please clip coupon to business card or letterhead and
return to: NXC Customer Service, OKI Semiconductor,
650 N. Mary Ave., Sunnyvale, CA 94086. (408) 720-1900.
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WHO YA GONNA CALL TO ICE
68020 BUGS? ATRON BUGBUSTERS!

We recently received a competitive
analysis written by a billion-dollar
competitor of ours. In it, they rank in-
circuit emulation companies in order
of importance. We were number one.

SO WHO’S ATRON?

Today, Atron is the
number-one supplier of
hardware-assisted soft-
ware debuggers for
8088/80286/80386-
based PCs. Nine of the
top ten software pack-
ages were written by
Atron customers. Every-
body from AST to
Borland to Oracle to
Zenith. Now, we can
make the same claim in
the 68020 marketplace.

Everybody from
Apple (MAC IIs) to
Wellfleet (datacom) will
attest to the superiority
of Atron’s 68020 debug-
ging technology. One
Atron customer even
said, ““We sent our non-
Atron ICE unit out sev-
eral months ago for
repairs; nobody around
here seems to know or
care if it’s back yet. The
Atron unit is the tool of
choice’’

25-MHZ, REAL-TIME, EMULATION:
SOONER OR LATER, YOU KNOW YOU’LL NEED IT.

Why invest in a slower emulator (especially one that
costs more)? Some bugs only occur in real time, and you
know your next design will be 25 mhz. Before Atron’s
state-of-the-art design, there was no such thing as a 25-
mhz emulator. There still isn’t another one anywhere near
our price.

PROBE CAN TRACE IT THROUGH THE PIPELINE,
SO YOU WON'T LOSE YOUR MIND.

The 68020 has an on-board pre-fetch pipeline. Without
Atron’s 68020 PROBE, your best software engineer will
spend a lot of time figuring out which instructions actu-
ally execute, and then, which bus cycles go with those
instructions. The 68020 PROBE eliminates all these

© 1988 by Atron. 68020 PROBE is a trademark of Atron. The other companies mentioned own numerous trademarks. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany.
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Clock speed
Execution
Trace

Breakpoints

Mapped RAM
Source debug
Symbolic debug

Symbol table
User interface
Macros
Download
Coprocessor

tedious mental translations and displays what the
processor really did. The technology, called pipeline
dequeueing, is only available from
Atron. Because the Atron bugbusters
are the only ones anywhere who’ve
figured out how to do it. And it took us
100,000 lines of code. Consider it our
1 contribution to your sanity. (It was a
\g dirty job, but somebody had to do it.)

68020 PROBE
SPECIFICATIONS

25 mhz

Transparent

2048 cycles by 96 bits
Qualified trace region
Dequeued trace data

Pre and center triggered
Includes symbols and source
Dynamic cache control

8 hardware on execute

Read, write, fetch, logic
Single or range addresses

16 software breakpoints
Sequential triggers - 4 terms
Real-time pass counter
Guarded access on memory
Output lines for cross trigger
Input lines for external logic
512K

Yes for C, Pascal, Assembler
S, Tek, Coff, 4.2 BSD, SUN and
IEEE formats

Limited only by AT disk size
Multiple windows and menus
Yes, and conditional execution
To target system at 375k baud
68881,68851

LET THE SOURCE
BE WITH YOU.

Why spend all day
doing mental transla-
tions between your C
source code and the
machine code in your tar-
get? These tedious oper-
ations are eliminated
with Atron’s source-level
| debugging capabilities.
i Since PROBE uses a
PC AT as its instrumen-
tation chassis, you can
get compiled code to its
target via Ethernet,
VAXNet, SUNNet,
SCSI or RS-232. And
whether you are compil-
ing on a PC, a worksta-
tion or a VAX, Atron
supports more object-
module formats than
anybody else (see speci-
fication box).

YOU’LL BE A BELIEVER

AFTER A SHORT DEMONSTRATION.

So who ya gonna call? Bugbusters! Today. At
408/741-5900. Or send in the attached coupon.

—————— —— — ——————————— —— — —

y business card or company letterhead is attached:

M

] I’ve got to see this for myself. Please have a represen-
tative call me to schedule a demonstration.

U

Please send me your 36-page 68020 PROBE user’s
guide, with its command summary and examples of use.

AN

BUGBUSTERS

A division of Northwest Instrument Systems, Inc.

Saratoga Office Center ® 12950 Saratoga Avenue

TRBA
EDN April 14, 1988



TECHNOLOGY UPDATE

Program-generation tools for PCs
ease IEEE-488 system integration

Peter Harold, European Editor

The IEEE-488 bus (or GPIB) pro-
vides a quick, convenient method of
connecting instruments as an ATE
system, but generating the soft-
ware to control these instruments
has always been a time-consuming
task. Now, however, you can obtain
personal-computer-based CASE
(computer-aided software engineer-
ing) tools that speed up the process
of developing software for IEEE-
488 systems. Most of these tools
allow you to program in convention-
al languages; one eliminates the
need for a conventional program-
ming language. Further, some of
these tools help you generate good
documentation for your programs.
IEEE-488  program-generation
tools are available for both IBM
PC-family and Apple Macintosh
computers (see box, ‘“Macintosh
icons ease IEEE-488 program-
ming”).

The main reason why IEEE-488
software has often proved difficult
to write is that it required the soft-
ware developer to know in detail
how particular instruments operate
on the IEEE-488 bus. For example,
the programmer had to know the
instruments’ programming codes,
data formats, status-code re-
sponses, and internal timing. De-
spite attempts to standardize some
of these parameters—notably in the
US Air Force’s MATE (modular au-
tomated test equipment) program
and, more recently, in the new
IEEE standard (IEEE-488.2) pro-
duced by the organization’s P981
committee—currently available in-
struments vary widely in the way
you control them via their IEEE-
488 interfaces.

To overcome this problem, soft-
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This custom device window from the instrument library for Summation’s Testwindows
typifies the approach to instrument control used in many IEEE-}88 programming packages.
You set up an IEEE-488 instrument by selecting the appropriate instrument setting from an
on-screen function menu. The inset window illustrates the IEEE-488 programming string
that is automatically generated from your selections. You can send the string directly to the
imstrument to test it, and then incorporate it in your Basic program.

ware vendors have devised a gener-
ation of PC-based software-develop-
ment tools that include libraries of
instrument drivers for popular
IEEE-488 instruments. These driv-
ers provide you with an on-screen
description of an instrument’s func-
tions. After you select the functions
you require, the driver automatical-
ly assembles both the programming
string for the corresponding instru-
ment and the program statement
required to transmit the string over
the IEEE-488 bus. You can execute
this program statement immediate-
ly to test whether the instrument
responds correctly, and then incor-
porate the statement in your run-
time program.

If you want to use an instrument
for which the library doesn’t provide

a driver, however, you’ll either have
to write it yourself, or coax the
instrument manufacturer, software
supplier, or a third party to write it
for you. Clearly, the instrument
manufacturer has the most intimate
knowledge of the instrument, and
the software supplier understands
best how to generate instrument
library files. Ideally, therefore, a
new instrument driver would be a
cooperative effort between the in-
strument manufacturer and the
software supplier.

If you're left to write the driver
yourself, you’re back to square one.
You'll need a detailed understanding
of the instrument, the library-gene-
ration tools, and the operation of the
IEEE-488 bus in order to do the job
competently. Fortunately, most
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TEK’S 1241 MICRO ANALYSIS

SYSTEM: AT $9,950, THE GHIPS ARE
REALLY STACKED IN YOUR FAVOR!

Tek’s 1241 microprocessor
analysis system includes
the Tek 1241 Logic Ana-
lyzer. The micro support
package of your choosing.

Plus performance analysis,

storage and communica-
tions options. At a total

price of $9,950. If you're look-

ing for a system to minimize
your risk and maximize
your return, this is
the package you
can bet on.

It’s proven. The
1241 is known and
accepted world-
wide as the

best of the
leading

logic analyzers.

It supports more than 45
microprocessors, micro-
controllers and digital sig-
nal processors. Thats more
than any other logic analyzer.
You can add additional micro
support for as little as $400.

It comes with a specialist.
Tek's dedicated logic analy-
sis sales and applications
engineers give you expert
support whenever you
needit.

It's the best deal on the
table. For immediate value
and long-term practicality,

nothing else can
touchit.

Call us. Tak to
your local Tek
sales represen-
tative, or call
1-800-245-2036
for more informa-
- ... tion about
& | thetotal
Tek 1241
package.
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companies would only need to hire
one programmer with this detailed
knowledge to serve the instrument-
driver needs of all their application
programmers.

Check library support

Before you buy IEEE-488 pro-
gram-generation software, check
carefully to find out how much sup-
port you'll get from the supplier in
extending the instrument library to
cope with your current and future
IEEE-488 instrumentation needs.
Remember, that it’s in the software
supplier’s best interest—as well as
your own—to extend the instru-
ment library. Therefore, as long as
the instrument you want to use isn’t
one of a kind, you might have suec-
cess in persuading the software sup-
plier to generate the driver for you
at no charge. If possible, you should
lend the supplier the instrument so
that the driver can be fully tested.

User groups, such as the one run
by Summation Ine, are another use-
ful source of instrument drivers.
However, irrespective of where you
obtain instrument drivers, it’s im-
portant to ensure that they’re capa-
ble of exercising all of an instru-
ment’s functions—not simply a
subset of the instrument’s functions
that satisfies some other user’s
requirement.

Well-documented code

IEEE-488 program generators
don’t just overcome the problem of
writing instrument-driving soft-
ware: They also help you generate
well-documented, error-free pro-
gram code. Because they let you
allocate a meaningful name to each
IEEE-488 bus address, you can se-
lect devices by name rather than by
number. For the standard bus func-
tions (for example, device trigger-
ing, device initialization, and serial
polling), which are selectable from
on-screen menus, the program gen-
erator only requires you to define a
set of device names; it can then
construct a syntactically correct
program statement to execute the
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function. When you list programs on
a printer, this symbolic addressing
automatically appears on the print-
out, together with a comment field
that explains the function of the
program statement.

A window on your problems

Most IEEE-488 program genera-
tors produce Basic source code, so
when you use these packages, it’s
usually an advantage to have some
experience with the Basic program-
ming language. To run Summation’s
Testwindows, for instance, you need
to be familiar with the TestBasic
language. Operating within a Mi-

it

Displays Templates

screen at the same time.

One of the windows gives you
direct access to the MS-DOS operat-
ing system, allowing you to call up
any MS-DOS-compatible software
package from within Testwindows.
It’s therefore easy to integrate
data-analysis and -display software
packages—such as Write, Lotus
1-2-3, Excel, and Paint—in
Testwindows.

Although you’ll have to generate
much of your application program in
TestBasic, each time you need to
control external instrumentation via
the IEEE-488 bus, you can call on
the services of an IEEE-488 win-
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The flowchart- or module-programming techniques provided by Wavetek’s Wavetest package
let you use 19 standard program-module icons to program IEEE-}88 systems. Where
necessary, however, you can also incorporate segments of Basic code in your program.

crosoft Windows environment (the
latest release, Testwindows 3.0,
runs under Windows 2.0 or Win-
dows/386 and is upwardly compati-
ble with the OS/2 Presentation
Manager Interface) Testwindows
subdivides the task of programming
IEEE-488 systems into a number of
individual tasks, each supported by
its own window and extensive
mouse-driven pull-down menus. Be-
cause Testwindows operates under
Microsoft Windows, you can have
several active windows on the

dow that automatically generates
the required code in the form of
documented TestBasic statements.
The IEEE-488 window exists either
as an uncommitted IEEE-488 win-
dow or as a custom device window.

The uncommitted window pro-
vides simple menu selection and
parameterization of TestBasic’s nor-
mal IEEE-488-bus commands. The
custom device window, however,
provides on-screen lists that detail
an instrument’s capabilities (for ex-
ample, a DMM’s functions, ranges,
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read rates, and filter selections).
You select the required instrument
functions from these lists, and Test-
windows automatically generates
the appropriate IEEE-488 com-
mand strings and TestBasic pro-
gram statements.

To assist you in debugging your
application software, Testwindows
devotes part of the IEEE-488 win-
dow to displaying the data transfers
that take place over the IEEE-488
bus. The display indicates the direc-
tion of the transfer—system con-
troller to instrument or instrument
to system controller—and the state
of the IEEE-488 bus’s serv-

ice-request line (SRQ). In addition
to selecting an instrument’s func-
tions from within the custom device
window, you can also use the learn
mode featured in some IEEE-488
devices. In learn mode, you set up
the instrument from its own front
panel, and then command it to send
its current state over the bus. The
IEEE-488 window can translate
this state information and highlight
the appropriate functions on the
custom device window’s function
lists.

Summation’s instrument library
currently contains more than 100
instrument drivers that the compa-

ny’s user group distributes free of
charge. Most of these drivers were
written by Summation. Those that
users write are vetted by Summa-
tion before being distributed.

Create your own drivers

To help you generate custom de-
vice windows, Testwindows in-
cludes a special IEEE-488 window
editor. Pull-down menus within the
editor allow you to create lists of
instrument functions and to assign
the appropriate IEEE-488 pro-
gramming codes to each function.
You can also set up procedures that
perform other IEEE-488 opera-

Macintosh icons ease IEEE-488 programming

You don’t need to be competent in a formal text-
based programming language to use National In-
struments’ Labview IEEE-488 program-generation
package, which runs on the Apple Macintosh and
sells for $1995. In fact, if you're already familiar
with the Macintosh’s icon-based operating system,
you'll find Labview very easy to use. In Labview,
icons replace the conventional text-based program
statements, so Labview is a programming lan-
guage in its own right; it compiles directly into
executable code.

Program construction in Labview depends on the
concept of virtual instruments, instruments that
exist as software models within the computer. Be-
cause of its on-screen graphics capabilities,
Labview lets you provide these virtual instruments
with front-panel controls and data displays very
similar to those you’d find on a physical instru-
ment: slider controls, rotary knobs, pushbuttons,
thumbwheel switches, analog meters, and digital
readouts, for example. Note, however, that virtual
instruments don’t always mimic real instrumenta-
tion; they can just as easily implement computation
functions for analyzing data.

Labview includes virtual-instrument libraries for
data analysis and display, as well as a library of
IEEE-488 instrument drivers. The data-analysis li-
brary contains waveform-analysis, statistical-analy-
sis, matrix- and vector-arithmetic, signal-process-
ing, curve-fitting, and database-management
functions. The instrument-driver library includes
more than 90 commonly used IEEE-488 instru-
ments. If the instrument you want to use isn’t in
the library, as with the company’s Labwindows

& file tdit Format Controls

~ENRE D

Windows

o |

- HP B116R FG Panel

Using the sophisticated graphics icons provided by Labview,
you can genmerate virtual-instrument front panels with controls
that mimic a real instrument’s controls. Each front panel also
has an associated block diagram in which you can simulate
the instrument’s functions, soyou can evaluate your program
without connecting any actual instrumentation to the Macintosh.

drivers, you can ask National Instruments to write
a driver for you at no charge.

Labview doesn’t only control instrumentation
connected via an IEEE-488 bus. The package also
supports instrumentation connected via an RS-
232C or RS-422 serial bus, as well as IBM PC/AT-
compatible I/0 cards that plug into the MacBus 1/0
expansion box.

Because the company recognizes that Labview’s
icon programming on its own won’t solve every-
one’s application problems, the latest release (ver-
sion 1.2) of Labview lets you integrate in your
programs segments of code written in Think Tech-
nologies’ LightspeedC.
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The New 4180 Plug-In

SPEED TRIALS.

* Multi-channel: two

or four channel
configurations. ,

* Unmatched single-shot
capabilities.

* High speed, 200 MHz
digitizing.

* 100 MHz analog input
bandwidth.

* Real-time math
Junctions.

* For your Free Speed
Trial call: 800-356-3090
or 608-273-5008

Nicolet Test Instruments Division
PO. Box 4288

5225-2 Verona Road

Madison, WI 53711-0288
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Nicolet Digital Oscilloscopes

Speed. Using the latest designs in ADC technology, your input signal can be
digitized at speeds up to 200 MHz (5ns per data point) and saved for analysis. The
wide band input amplifiers allow signals up to the 100 MHz Nyquist limit to be input
without distortion. Sophisticated trigger setup displays allow you to accurately set
the level, sensitivity, and slope to make one-shot
transients easy to catch; eliminating the usual hit or
miss guesswork. For multi-channel applications two §
4180’s can operate together in one mainframe .
producing a four channel scope with no degradation e
in speed or performance. |

Real-Time Math. In addition to the extensive
post-processing capabilities in the mainframe, the
4180 has several useful routines which present
computed results as live, real-time displays: FFI,
MAX/MIN, A+B, A—B, AXB, A/B, and AVERAGING.

Nicolet

INSTRUMENTS OF DISCOVERY
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tions, such as reading data from an
instrument or evaluating its serial-
poll status-byte responses.

Besides using the program’s sim-
ple fill-in-the-blank procedure for
creating the custom device window,
you can add a section of code to each
item or group of items in the custom
device window’s function lists. Writ-
ten in the window editor’s custom-
function language, these sections of
code allow you to add intelligence to
function selection. For example, you
could cross-couple the voltage and
current-limit settings for a pro-
grammable power supply to alert
the programmer to excursions be-
yond the supply’s power limit. You
could also translate binary status
information from an IEEE-488 bus
device into the corresponding set-
tings in the custom device window,
or you could write bus-error-han-
dling routines.

The Testwindows package costs

$2950 and includes Microsoft Win-
dows 2.0 and a selection of Micro-
soft-supplied windows. To run it,
you need an IBM PC/AT or compati-
ble computer with 640k bytes of
memory, an EGA card, a suitable
color monitor, and either a National
Instruments PCII or PCIIA card or
an IBM GPIB interface card. To
accommodate large application pro-
grams, Testwindows also supports
memory-expansion systems such as
the Intel Above-Board or AST Ram-
page board. However, even with a
standard PC/AT you can lock fre-
quently used subroutines into the
PC’s RAM, leaving others to be
accessed from disk.

Wavetest, a software package
launched by Wavetek Inc in October
1987, is similar to Summation’s
Testwindows. It runs in a mouse-
driven Microsoft Windows environ-
ment and uses custom device win-
dows that allow you to control

IEEE-488 instruments. Wavetest is
significantly different from Test-
windows, however, in that it doesn’t
require you to generate syntactical-
ly correct Basic statements in order
to generate the bulk of your pro-
gram: Hence, Wavetek claims, you
get no syntax errors.

Program with flowcharts

Instead of writing the program
with Basic statements, you can opt
to write it by using either flow-
chart- or module-programming
methods. Wavetest’s flowchart-pro-
gramming window allows you to
build an on-screen program flow-
chart by using 19 flowchart modules
that you can parameterize as neces-
sary. These flowchart modules in-
clude program-flow structures (for
example, DO-WHILE loops, FOR-
NEXT loops, subprogram calls, and
IF statements); modules to control
the IEEE-488 bus; and I/0 control

IEEE-488 add-ons enhance analysis tools

Instead of using a dedicated program-generation
tool, you can obtain add-on packages that allow
industry-standard data-analysis software to gather
data from IEEE-488 systems. For example, by in-
tegrating Lotus Measure in Lotus 1-2-3, you can
transfer data directly between an IEEE-488 bus
system and a Lotus 1-2-3 worksheet. However,
Lotus Measure doesn’t provide an instrument-driv-
er library, so you’ll have to generate your own
drivers by building worksheet macros that invoke
the required IEEE-488-bus command sequences.

Supplied on a floppy disk, Lotus Measure’s
IEEE-488 module contains additional routines that
you can add to Lotus 1-2-3’s normal device-driver
file. The module provides two sets of IEEE-488
routines: one for use with National Instruments’
IEEE-488 interface cards; and one for use with a
Hewlett-Packard HP-IB interface card. The IEEE-
488 module provides Lotus 1-2-3 with 22 additional
bus-oriented macro commands that you can invoke
through Lotus 1-2-3’s normal menu-access proce-
dures. A similar package is available for use with
Lotus Symphony. Both packages sell for $495.

In the coming months, you can also expect to see
a new data-acquisition and -analysis package from
Asyst Software Technologies Inc. At present, the

company’s Asystant range of data-acquisition, anal-
ysis, and graphics software supports only PC-com-
patible A/D- and D/A-converter boards. In the
near future, however, the company plans to release
a $695 software package, Asystant-GPIB, that in-
corporates menu-driven IEEE-488 functions, so it
can control and acquire data from IEEE-488 sys-
tems rather than from data-acquisition cards.
Asystant-GPIB runs on the whole family of IBM
PCs and can accommodate a range of IEEE-488
interface cards.

Upon entering Asystant-GPIB, you can allocate
a symbolic name, a primary and secondary bus
address, and a bus timeout to each instrument on
the IEEE-488 bus. After that, you have the choice
of entering either an interactive mode or a pro-
gram-generation mode. In the interactive mode,
you're presented with a menu of IEEE-488 opera-
tions that lets you directly control instruments on
the bus. By executing these operations, you can
check such things as programming strings and in-
strument responses. The program mode allows you
to incorporate these bus operations in your applica-
tion program. Whichever mode you're using, you
can still invoke Asystant’s numerical- and statisti-
cal-analysis functions.
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Time interval measurement.

4 ps single-shot resolution

1.3 GHz
Statistics, analys

Finally, high resolution time
interval measurement at an
affordable price. The SR620
Universal Time Interval
Counter offers 4 ps single-shot
LSD on time intervals, and 11
digits of frequency resolution
in one second. With powerful
arming, gating, and triggering
modes, the SR620 can mea-
sure time interval, frequency,
period, pulse width, and phase,
as well as rise and fall times.

The SR620 has built-in sta-
tistical functions, including
mean, min, max, standard
deviation, and Allan variance

vency response
is, and graphics

for up to 1 million samples.
Results may be displayed on
the front panel, and graphed in
histogram or strip chart form
on an X-Y oscilloscope. Hard-
copy is directly available on a

plotter, printer, or chart
recorder.
With both RS-232 and GPIB

interfaces standard, the SR620
is also ideal for ATE applications.

Whatever your time or fre-
quency measurement needs
may be, the SR620 is the
answer. For more information,
call us at (408) 744-9040.

S RS STANFORD RESEARCH SYSTEMS

1290 D Reamwood Avenue, Sunnyvale, CA 94089
TEL (408) 744-9040 FAX 4087449049 TLX 706891 SRS UD
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The SR620 provides graphic display of
histograms and strip charts on any X-Y
oscilloscope. With Autoscale and
Zoom, graphics can be easily scaled.
Attach a dot matrix printer or an
HP-GL plotter and obtain hardcopy of
any graph.

SR620 $3850

Single-shot resolution 4 ps
Time interval jitter 20 ps rms
Maximum time interval 1000 s
Maximum frequency 1.3 GHz
Frequency resolution 10° Hz
Phase resolution 000r1°
Statistics Mean, Min, Max,
Std. Dev, and Allan Var.

Sample size 1 to 106
Analyzer Display on X-Y scope
Graphics Histogram and
Strip Chart

Hardcopy Printer/Plotter
Interfaces GPIB and RS-232

Oven Timebase (5x10'%day) $950
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modules to control file generation
and to direct output to computer
peripherals.

Other modules allow you to incor-
porate delays in the program, gen-
erate test-report documentation,
set up run-time error handlers, and
activate an operator window so that
an operator can interact with the
program during its execution. To
program an instrument, you simply
go to the instrument menu, select
its custom device window, interact
with the instrument until you're
sure that it responds correctly, and
then incorporate the operation in
your flowchart.

The program also offers the Basic
module, which lets you use
TransEra Corp’s (Provo, UT)
TBasic programming language to
write those parts of your program
that can’t be created from the stan-
dard flowchart modules. The stand-
ard flowchart modules let you create
the program structure and I/0-con-

ks \ s .
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The Labview software package from National Instruments turns a Macintosh computer into
a powerful IEEE-}88 controller that you can program entirely with icons. The latest release of
Labview (version 1.2) also allows you to integrate code written in Think Technologies’

LightspeedC in your programs.

trol segments of your program.
You'll have to resort to using TBasic
to generate code that analyzes the
captured data (for example, to com-

pute the standard deviation of mea-
surement values for entry into a test
report).

In addition to using individual
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modules, you can also create block
modules that comprise the other
modules. You can also nest block
modules within other block mod-
ules. Therefore, a single block-mod-
ule icon can represent a large sec-
tion of code, which you can examine
by opening the icon.

Wavetest’s alternative to flow-
chart programming is module pro-
gramming. To construct a program
in this window, you simply arrange
the icons that represent the mod-
ules in the order in which you want
them to execute, from left to right
and top to bottom on the screen.
Reordering the icons on the screen
rearranges the program flow. You
can have the flowchart window and
module window on the screen simul-
taneously. If you make changes in
one window, the other window is
automatically updated to reflect the
revised program.

One advantage of using the flow-
chart programming technique is

that it forces you to write struec-
tured programs, overcoming a com-
mon criticism of Basic—namely,
that it doesn’t encourage structured
programming. In addition, by
downloading the flowchart and list-
ings of each module to a printer, you
can generate program documenta-
tion. To make the documentation
easier to understand, listings for the
standard module set include En-
glish-language descriptions of the
module’s function rather than con-
taining only the Basic source code.

In addition to the normal debug-
ging aids found in most of these
programming packages—for exam-
ple, breakpoint set, program-step,
and trace-variable functions—
Wavetest also includes a built-in
IEEE-488 bus analyzer. This ana-
lyzer captures all IEEE-488 bus
traffic, displaying both the talk and
listen addresses associated with
each message transfer and the
transferred device-dependent data.

Although Wavetek recommends
that you run Wavetest on an IBM
PC/AT or compatible computer with
640k bytes of RAM, an EGA card
and monitor, and a Microsoft Win-
dows-compatible mouse, you can
run the program on a monochrome
IBM PC/XT. The $3990 price in-
cludes Microsoft Windows, an
IEEE-488 interface card for the PC,
and an instrument library that cur-
rently contains drivers for over 50
popular IEEE-488 instruments.

National Instruments’ latest soft-
ware package, Labwindows, costs
only $495, but boasts IEEE-488
program-generation facilities simi-
lar to those provided in Summa-
tion’s Testwindows package. Lab-
windows also runs on a wider range
of IBM PCs—from a 512k-byte,
IBM PC with at least two floppy-
disk drives (however, the company
recommends 640k bytes of RAM
and a hard-disk drive) to an IBM
PC/AT or PS/2—and allows you to

How to get A/D-D/Ain one.

The pacesetting technology of our single-chip
KSV3110 A/D-D/A flash converter provides independent
8-bit A/D converter functions and 10-bit R-2R D/A con-
verter functions over an operating range of DC to 20MHz.

High performance at low cost.
Not only does the new KSV3110 operate from DC to
20MHz, it also gives TTL-compatible input/output, has

1% absolute non-linearity, and selectable input peak
level orkeyed clamping—all for less than half the cost.

Introducing a low-cost
20 MHz KSV3208 8-bit A/D converter.

The impressive linear characteristics of the KSV3110

© 1988 Samsung Semiconductor. Inc.
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FLASH CONVERTER PARTS LIST

Pt | aD DA
 KSV3HON-0 | Bbits 10bits | 4LSE
KSV311ON-9 | Bbits 10bits |
KSV3110N-8 | Bbits 10bits | +1l
KSV311ON-7 | Bbits 10bits |
KSVS100AN-8 | Bbits 10bits | “%LSB
KSV3100AN7 | Bbits 10bits | LS
KSV3208N | 8bits

are shared by our new

D/A conversion.

and PAL systems.

KSV3208. It provides the same

features for those applications that don't require

Samsung also offers the support chips needed to
ease the integration of our flash converters into video
applications: the KA2606 Sync Separate IC, the KA2153
Chrominance Signal Processor for NTSC systems, and
the KA2154 Video Chroma Deflection System for NTSG

Write or call Samsung Flash Converter Marketing

full listing of our data
converter products.

A
FR¥ SAMISUNG

W¥ Semiconductor
3725 North First Street
SanJose, CA 95134-1708
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Setting the pace.
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program in Microsoft QuickBasic
and Microsoft C.

Part of the reason for the lower
price is that Labwindows doesn’t
operate under Microsoft Windows,
so the vendor doesn’t have to pass
along the cost of Windows to the
consumer. Although you’ll save
money, however, you’ll have to put
up with a less-sophisticated pro-
grammer interface that uses sim-
pler text-based screens, and you
won’t be able to work in multiple
screen windows at the same time.

Labwindows provides three basic
windows in which you can generate,
edit, and execute application pro-
grams: a program-buffer window
with a full-sereen editor, a standard
I/0 screen that allows user-input
and data display during program
execution, gnd an interactive win-
dow that allows you to selectively
execute or debug sections of pro-
gram. As with Testwindows, Lab-
windows offers pull-down menus, so
you can access the functions and
libraries relevant to the window
that you're working in, and you op-
erate the windows and menus with
the PC’s keyboard or a mouse.

Labwindows was released at the
end of February this year, and at
that time its instrument library con-
tained only six instrument drivers.
Michael Santori, National Instru-
ments’ product marketing manager
for Labwindows, points out that
these drivers are included in the
package largely to illustrate the
type of drivers that users could
write themselves. However, Santori
says, the company will continue to
develop and supply instrument driv-
ers free of charge, at least until the
library is large enough to satisfy the
majority of users.

If you undertake the task of writ-
ing an instrument driver yourself,
you'll have help: Labwindows pro-
vides libraries of IEEE-488 bus con-
trol, and data-formatting routines.
As with the instrument library it-
self, you apply these libraries by
using on-screen function panels se-
lected from pull-down menus. The
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IEEE-488 bus-control library con-
tains more than 30 routines (the
ones normally supplied in National
Instruments’ PC-DOS GPIB han-
dler) which provide both high- and
low-level control over the IEEE-488
bus. Labwindows also provides
menu assistance in building the
graphics screens for the instru-
ment’s on-screen function panels.

In addition to the GPIB and data-
formatting libraries, Labwindows
also comes with libraries of routines
for presentation graphics and basic
data analysis (for example, array
arithmetic, complex arithmetie, and
statistics). For an additional $895,
you can buy a library of advanced
data-analysis routines.

All Labwindows’ library routines
are accessible from within the pro-
gram’s interactive environment via
function panels. Once you've gener-
ated a complete program, you can
run it through the Labwindows
compiler or save it as QuickBasic or
C source code, which you can run
through third-party compilers if
necessary.

Another software package, the
Guru-II from Tektronix, is primari-
ly intended to support waveform
acquisition and analysis on the com-
pany’s digitizers and digital oscillo-
scopes. Unlike the other packages

discussed so far, this package
doesn’t include an editor that allows
you to generate on-screen, menu-
driven instrument drivers for
IEEE-488 instrumentation from
other companies. What it does pro-
vide is a set of Basic subroutines
that execute standard IEEE-488
bus functions (for example: send a
bus message, read a device, conduct
a serial poll) and a test-program
generator that allows you to create
tests and modify test procedures.
However, when creating these test
procedures, you'll have to enter the
required instrument-programming
strings manually. The Guru-II soft-
ware package runs on the IBM PC,
PC/XT, or PC/AT. It’s available
with or without an IEEE-488 inter-
face card and interface cable; it costs
$850 with the card and cable and
$450 without.

Back to Basic

All the IEEE-488 program-gene-
ration packages discussed so far
allow you to program directly in
Basic if you want to. At times, the
ability to write directly in Basic—
coupled with a thorough under-
standing of IEEE-488 bus protocols
and instrument operation on the bus
—may prove invaluable.
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