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Breadboarding facilitates
gate-array development

CMOS FIFO buffers employ

i memory architectures
Fast-settling op amps aid
data-conversion tasks

Electro 87 preview
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_ Complex layouts emerge
+, from low-cost systems




Our MACGEN silicon com-
piler developed the world’s
fastest 16-bit multiplier
accumulator.

Structured Arrays combine
high-density memories with
up to 41,000 logic gates.

High Performance cell-based
1750 CPU combines logic,
ROM and processors.
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Channel-free Compacted
Arrays combine logic and
memory functions with up to
129,000 available (up to
70,000 utilized) gates.




If your system design looks
good on a board, think how im-
pressive it’s going to look on a
single chip.

Which is precisely where our
1.5-micron ASIC technology will
put it.

Now every de31gn is down-
sized, whether you're working
with our Standard and Structured
Cells; or Structured Arrays”
and channel-free Compacted
Arrays.’ Or our silicon-compiled
16-bit and 32-bit MAC chips.

All of them let you design a
more powerful system with fewer
components and fewer bugs. A
system with more functions, in
less space.

But it’s not just our 1.5-micron
CMOS technology that makes
your designs more efficient.

It’s also our ASIC design
tools that let you create any
cell or array solution with the
same proprietary software
methodology.

Use our LDS" core software
with any one of our fifteen add-on
modules. Like the advanced
behavioral or multi-chip simula-
tor, chip floorplanning or logic
simulation accelerator.

And you're guaranteed
working parts whether you de-
sign on your own m e, mini
or engineering workstation. Or
at any of our 30 ASIC design
centers—the largest network in
the world.

We've shortened prototype
delivery time, too. A mere five to
six weeks for Structured Cells,
three for Compacted Arrays and
Structured Arrays, and as little
as ten days for Gate Arrays.

Call your nearest LSI Logic
design center, or send us your
system design problem. We'll
show you just how quickly you
can jump into hlgher integration.

Without going overboard.

I .OGIC

LSI Logic Sales Offices and Design Centers: Milpitas, CA 408-433-8000, San Jose, CA 408-248-5100, Irvine, CA 714-474-2960, Sherman Oaks, CA 818-906-0333, Denver,
CO 303-756-8800, Westport, CT 203-222-9336, Altamonte Springs, FL 305-339-2242, Boca Raton, FL 305-395-6200, Bethesda, MD 301-897-5800, Chicago, IL 312-773-0111,
Waltham, MA 617-890-0161, Ann Arbor, MI 313-769-0175, Minneapolis, MN 612-835-6161, Poughkeepsie, NY 914-454-6593, Raleigh, NC 919-783-8833, Trevose, PA
215-638-3010, Austin, TX 512-343-4513, Dallas, TX 214-788-2966, Bellevue, WA 206-822-4384, Calgary, Alta 403-262-9292, Edmonton, Alta 403-424-8845, Kanata, Ont
613-592-1263, Toronto, Ont 416-622-0403, Paris, France 33-1-46-21-25-25, Israel 972-3-403741, Ibaragi-ken, Japan 81-298-52-8371, Tokyo, Japan 81-3-589-2711, Osaka,
Japan81-6-947-5281, Sweden, 46-8-520720, United Kingdom, 44-344-426544, Munich, West Germany 49-89-926903-0, Diisseldorf, West Germany 49-211-5961066, Stuttgart,

West Germany 49-711-2262151. Distributors: Hall-Mark; Hamilton/Avnet; Schweber; Wyle.

LDS is a registered trademark, and Compacted Arrays, Structured Arrays and Structured Cells are trademarks of LSI Logic Corporation.
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PROFESSIONAL CAE/CAD SOFTWARE STARTING AT $975

A clear path through the CAE/CAD EE Designer. Schematic capture,
software maze. There are many
CAE/CAD systems on the market
today, but most are unproven in the $975.

work environment. With over 2,000 AutoRouter. Two layer Auto-
packages sold, the one system that Router for EE Designer.
has been getting the job done where Uses vias and orth-
it counts is EE Designer! ogonal routing

This is the IBM PC-based end-to-end style. $975.
CAE/CAD system that performs. :
Professionally. And affordably. That’s
why it’s quickly become first choice
of small and large companies alike.
And the latter category includes
companies like AT&T, Eastman
Kodak, General Electric,
IBM, Motorola, Sony, Texas
Instruments, Westinghouse,
and Xerox, to name just a few.

Join them and more than a thousand
other companies in making the smart
move—risk free. Order EE Designer or
the advanced EE Designer I, try it for
30 days and be fully satisfied or your
money back.

" Plug-in graphics
" cardforIBMPC
generated by EE Designer

EE Designer Il. Schematic capture,
digital logic simulation, manual inter-
active layout, extended multilayer

and surface mount (SMD) capability,

digital logic simulation, manual interac-
tive layout, limited multilayer capability.

IBM PC, XT and AT are trademarks of International Business Machines Corp.
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enhanced graphics

for symbol creation,

dimensioning capabilities.

Improved facilities for analog board

design (improved ground planes,

user definable trace widths.)
$1,875.

AutoRouter . Multilayer
"AutoRouter for EE Designer II.

Supports routing with or without

vias using orthogonal routing style.

$1,475.

EE Designer |l and AutoRouter Il may

be purchased together for $2,975.

System requirements: IBM PC/XT/AT
or compatible with 640K memory.

To order, call toll-free

1-800-553-1177 [—)

343 Gibraltar Drive
Sunnyvale, CA 94089
(408) 745-1551



LET WESTCOR POWER YOUR SYSTEM
INTO THE 21ST CENTURY

Westcor VI-100™ DC-DC converters put you ahead offers UL, CSA and VDE (TUV)-approved models for

in the space race by putting more power — up to distributed power or other 110/220 off-line systems.
200 watts — into a remarkably compact 2.4 x 4.6 x All VI-100s are encapsulated and built to take it
/47 inch 6 oz. modular package. Patented megahertz ~ — their MIL 810 and MIL217D specs illustrate it and
operation, the key to attaining such stellar power our minimum two-year warranty guarantees it.
density, also reduces output noise and ripple. Industrial and Military grade modules with 3 and
Booster modules provide kilowatts of power by 5 year warranties and special testing are also

simple, one wire, Gating Pin Paralleling with current  available.

sharing, Find out more about Westcor Megahertz DC-DC

VI-100 converters support input voltages from 10
to 425 VDC and isolated outputs from 2 to 48 VDC.
That means there’s a Westcor converter for almost
every system need in the galaxy, including military
and telecommunications applications. And Westcor

converters and how they
can power your system
designs to new dimensions.
Call us at 408-395-7050,
TWX 910-240-2108.

Y CIRCLE NO 47
m WESTCOR CORPORATION « 485-100 Alberto Way e Los Gatos, CA 95030 « (408) 395-7050 « TWX 910-240-2108



Make any waveform come to life.

Now you can create arbi-
trary waveforms in real time
just by using your oscilloscope
screen. Our new Model 75
Arbitrary Waveform Gener-
ator gives you the tools to
quickly produce any arbitrary
waveshape: insert standard
waveform segments, adjust
their offset and amplitude, and
create non-standard wave-
forms with our “thumbtack
and rubberband” editing sys-
tem. You can program an
entire function visually without
ever entering an x/y
coordinate.

With more than 4,000 ver-
tical and 8,000 horizontal
points available, the most
complex waveforms can

75’s nonvolatile

$2,095, you might want to
buy several. Then you could link
two or more Model 75’s
together and use their inter-
nal counters to produce
sequences of “normal’” wave-
forms mixed with bursts of
“abnormal’”’ ones, or create
multiples of a function with
phase displacement. An
optional IEEE-488 [GPIB] or
RS232C interface is available
for only $395.

For more information call or
write Wavetek San Diego,
P.O. Box 85265, 9045 Bal-
boa Ave., San Diego, CA
92138. Phone [619]
279-2200; TWX (910)
335-2007.

be created and then
stored in Model

memory. You can
play the waveform
back at any rate,
then edit it point
by point.

Since the Model %j .

75 costs just

1. Place “thumbtack” markers.

3. Reset "thumbtack” marker positions.

Circle 48 for demonstration

2. Insert standard waveform.

4. Stretch “rubberband” with edit cursor.

5. Move "thumbtacks” and complete wave-
form editing.

Circle 9 for literature




REAL-TIME MULTITASKING INDUSTRIAL
GONTROL WITHOUT BEING LOGKED
INTO A PROGRAMMABLE CONTROLLER

Industry Standard STD BUS

Small form factor for easy packaging

Operating temperature of 5°C to 65°C i

How? By using Pro-Log’s ncw System 1
Industrial Computer.

Like a programmable controller.
System 1 runs relay ladder progiams . . . but
with many enhanced features such as 4-
function math, stepper drums, and PID
loops.

Unlike a programmable contioller,
System 1 is based on an industry standard:
the STD BUS. So you get a modular system
that you can easily upgrade — a system
supported by a large number of vendors and
one that won’t change next ycar. 1/0
expansion is also based on industry standards,
like Opto-22’s OPTOMUX and PAMUX.

Reliability is the number one concern on
the factory floor. System 1 has a Mean Time
Between Failures (MTBF) of over S years, a
Mean Time To Repair (MT1K) of under 5
minutes, and Pro-Log coveis it with a 5-year
parts and labor warranty.*

*Excludes power supply

4 Circle 44 for literature request only
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And, if you're not convinced yet that
System 1 suits your control application,
we’ve built in the capability to add a second
processor that runs Microsoft’s MS-DOS.
(MS-DOS is the operating system of the
personal computer.)

So, while one processor is handling the
real-time demands of your control system,
the other is handling the real-time demands
of your job: Like data analysis, communi-
cations, Or generating management reports.

You program System 1 with an IBM PC
or compatible and the RD-1000 Relay
Ladder Logic Editor/Monitor, at your desk
or on the factory floor. RD-1000 lets you
create, modify, document, download, and test
your relay ladder control program. RD-1000
is distributed by Pro-Log.

Unlock yourself from the programmable
controller! Call Pro-Log today: (800) 538-
9570, inside California (408) 372-4593. Or
write to Pro-Log Corporation, 2560 Garden
Road, Monterey, CA 93940.

Circle 5 for direct factory contact

Industry Standard Opto-22
OPTOMUX and PAMUX for I/O

SYSTEM 1 SUPPORTS:

4-Function math 20 Shift registers
Compare and jump 32 Stepper drums
1040 Digital /0O 2000 Set points
416 Analog I/0 6000 Control relays
120 Timers 40 PID loops

100 Counters

RD-1000 is a trademark of CPI Industrial Software, a division
of Control Process.

Microsoft and MS-DOS are registered trademarks of Microsoft
Incorporated.

IBM PC is a registered trademark of International Business

Tf|PRO-LOG’

USA TLX: 171879; Australia (02) 419-2088; Canada (416)
625-7752; England (0276) 26517; France (1) 3956-8142;
Germany (07131) 50030; ltaly (2) 498-8031; Switzerland
(01) 62 44 44
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DESIGN FEATURES
Special Report: Low-cost pc-board layout software 138

Inexpensive programs can now complete pc-board layouts that once
required mainframes or dedicated workstations. These programs,
which typically run on personal computers, are automatic as well as
interactive. You needn’t use the packages often to become proficient

with them—they’re easy to learn and to use.—Eva Freeman, Associate
Editor

Optimize your graphics system 161
for 2-D and 3-D

The design of a graphics system that’s both 2-dimensional and
3-dimensional poses some conflicting requirements. You can reconcile
some of these conflicts, however, through careful design of the frame-
buffer structure, and you can achieve adequate speed for 3-D applica-

On the cover: Layout projects that once  tions by using parallel processors for computation-intensive tasks.

required a dedicated workstation or the —Anoop S Khurana and Olivier Garbe, Advanced Micro Devices Inc
use of a sevvice buveau can now be ac-

complished on personal computers, thanks

10 high-performance software packages Fast-settling op amps 185
that cost less than $15,000. See py 138.  aid in data conversion
(Photo courtesy Racal-Redac)

When you use an op amp to buffer a high-speed data-conversion
device, you must match the speed of the op amp to that of the D/A or
A/D converter you're using. Unless your op amp’s settling-time
characteristics are comparable to those of the converter, the converter’s
fast performance will be wasted.—Charles Kitchin, Scott Wurcer, and Lew
Counts, Analog Devices Semiconductor

Combine C and assembly language 195
for the 8086/88

You can write programs containing both C and assembly-language
code for designs based on the 8086/88 uP. To write such programs,
you must make your C and assembly-language routines compatible
with each other—William C Warner, Consultant

Continued on page 7
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How to be perfect to a fault.
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IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., PO. Box C9090, M/S 250C, Everett, WA 98206. Sales: (206) 356-5400. Other: (206) 347-6100.
FEUROPEAN HEADQUARTERS: Fluke (Holland) B.V, PO. Box 2269, 5600 CG Eindhoven. The Netherlands, (040) 458045, TLX: 51846,
©Copyright 1986 John Fluke Mfg. Co., Inc: All rights reserved. Ad No. 1010-9000
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Get your product to market faster. Save
weeks debugging each prototype circuit
board. Immediately.

What a faultless package:
Fluke’s 9000 Series of micro-based
hardware debuggers. Plus the free troub-
leshooting training. And Fluke support
when and where you need it.

A package never before offered.

So you can start testing your proto-
type board on Monday, learn how to auto-
mate your verification process on Tues-
day, and look like a saint on Wednesday.

And to make it even more miraculous,
put Fluke on trial for 30 days and see
how many faults you can find. On us.

Just call the toll-free Fault-Line and
get the whole story:

e Your choice of three 9000 Series Hard-
ware Debuggers. From Fluke, the world
leader in emulative board testing. Fully-
programmable to low-cost models. Even
an IEEE-488 model.

e Fast built-in tests discover hardware
faults.

e Exercise all data paths, without writing
aline of code.

e Support for over 50 microprocessors.
* New expanded fault coverage.

* Assure testability in manufacturing
and service.

From the moment you plug the inter-
face pod into the microprocessor socket,
you'll save time, money and deadlines.

And become faultless in the eyes
of man.

Call the Fault-Line For 30-Day Free Trial
1-800-44-FLUKE Ext. 201

IFLUKE]

®
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CMOS FIFO buffers are employing
memory architectures to achieve high
capacities and fast data rates. Further-
more, the devices don’t exhibit the ripple-
through delays that contribute to the in-
put/output latency time inherent in shift-
reguster versions (pyg 65).

TECHNOLOGY UPDATE
Memory-based CMOS FIFO buffers sport 65
large capacities, rival the speed of bipolars

The latest generation of 9-bit-wide, memory-based FIFO buffers
allows you to implement data-rate buffers or data-delay lines as deep as
4096 words with a single chip.—Peter Harold, European Editor

Tools help you retain the advantages 81
of using grcadboards in gate-array design

When you’ve considered the various approaches to developing a gate
array, you may have deemed the use of a breadboard as impractical.
Now, however, with careful selection of device types and helpful
design tools, you can reap the benefits that creating a breadboard still
confers.—David Shear, Regional Editor

Electro/87 and Mini/Micro Northeast 95
programs will examine divergent topics

Electro/87 and Mini/Micro Northeast will run from April 7 to 9 at
the Jacob Javits Convention Center in New York City.—Tom Ormond,
Senior Editor

PRODUCT UPDATE

Enhanced PC-compatible CAE workstation 103
Single-chip data-acquisition system 104
PC-board-manufacturing workstation 106
STD Bus-based IBM PC-compatible system 108
80186-based data-acquisition board 111
Digital meter 115
Low-cost trackball 116
Cartridge-tape drive 118

DESIGN IDEAS

VME system controller reduces parts count 203
Circuit vocalizes hex code for 4-bit input 204
Video IC extracts timing waveforms 208
Nested functions transform filter roots 210
Circuit debounces pushbutton switch 212

Continued on page 9
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QUASISTATIC CV

KEITHLEY ON SEMICONDUCTOR MEASUREMENTS:

100 kHz or 1 MHz CV

' Up to 6% digit resolution and speeds up to 100 kHz at 16 bits. Meaéﬂre resistances
 from 10 Q2 to 10 PQ (10% Q). Our measuring instrument line also mcludes an
- IEEE-488 thermometer and 1.3-GHz counter/timer.

TWO NEW CV METERS
One is a 100 kHz/1 MHz CV analyzer with sensitivity better than 1 fE an
extended range option to 20 nE powerful math functions and built-in cable
- correction and plotter drive: On-board features also include low 15 mV rms drive
voltage, 4% digit resolution and internal memory to store front panel setups.
The other is a quasistatic CV meter using a new technique to directly correct for
background currents and help you find the right sweep rate faster.

CONNECTING INSTRUMENTS

Programmable switches with 17 different cards to choose from, some specified
to 500 MHz. Other capabilities include matrix, picoamp sensitivity, and up to
10% Q) isolation.

WHAT WE MAKE WORKS TOGETHER EASILY

Not only do these products perform individually, they are designed to be used
together in a variety of combinations. Evidence: we give you three ways to |
measure Hall effect. First, a plug-in card with all needed sensitive amplifiers, |
cables, and switching for use with our low-cost programmable switch. Second,
an instrument package with instructions on how to make your own system; or
third, a complete turnkey system.

All our products feature compatible hardware, are easy to set up, and use a
language common to other Keithley instruments. That saves you from learning
a new language for every new instrument. Further, the telephone assistance
provided by the application engineers at our Information Center helps you find
out specifically how to use Keithley

conductor measurement problems.

to do semiconductor measurements.
Now it’s time to prove it«

248-0400, or write Keithley Instru-
ments, 28775 Aurora Road, Cleveland,
© Ohio 44139.

instruments to solve your unique semi- |

- We've stated that Keithley has the ability -

Call the Information Center at (216) |

i tor research, design and test labs.

g best proof of our leadership in
deﬂsﬁsve instruments is the fact that
specialized in them for the last

s But the past is prologue.
('ﬁung we make the total spectrum
of semiconductor test instruments |
which SOURCE, MEASURE, and
CONNECT signals in semiconduc-

KEITHLEY
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Only Mentor Graphics
puts PCB layout
where it belongs.
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Until now, printed circuit board layout
was an isolated process: done on a
special-purpose workstation at the ‘"back
end”’ of the design effort. But Mentor
Graphics saw it a different way. Since PCB
layout brings together all the elements
created by "“front end’’ CAE tools, it
should be integrated with those tools.

So, PCB layout is now an integral part of
the powerful Mentor Graphics IDEA
Series™ of Engineering Workstations.

At last, PCB layout resides in a CAE
network that also includes hierarchical
schematic capture, as well as logic and

EDN March 18, 1987

analog simulation. All linked in an
environment that permits fast, simple data
sharing for greater productivity.

As for the tools themselves, a very fast
and efficient routing system optimizes
board usage and minimizes manufacturing
overhead. Now you can do both
automatic and interactive fine line routing
on even the most complex multi-layer
boards. A double-sided placement editor
presents a complete view of components
on either side of the board under design.

And you have the ability to work with
almost any type of component package to
optimize your design to meet current
market requirements.

Also, our PACKAGE tool bridges, at long
last, the gap between EE and PCB
designers. Any electronic design is
automatically translated into proper
component packaging.

And when you're ready to go to
manutfacturing, we provide Gerber output,
drill output and master drawing output.
You can preview, right on the CRT, the final
artwork, exactly as it will appear when
completed. No waiting. No surprises.

Finally, we've put PCB layout in an open
system. With an open database and
ASClI files, you've got a clear path to
other systems, such as automated
manufacturing, quality control and MRP.

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

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

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

16 |







Don't let reality stop you.

Grab a pad and get to
work on tomorrow.

That’s how we designed
the Am95C60 Quad Pixel
Dataflow Manager,a CMOS
graphics coprocessor that
proves “high performance
graphics” is no longer a
contradiction in terms.

With a polyline draw
speed of 110,000 vectors per
second,a BITBLT transfer of
55ns per pixel,and a polygon
fill of 20ns per pixel, QPDM
can change a screen faster
than the speed of thought.
(It can redraw a IK X 1K
screen in 0.2 seconds.)

Besides being powerful,
this animal is highly trained.
The instruction set for full
graphics and text primitives
is already on the chip.There
arent any extra programming
hurdles to slow it down.

Full Screen Drawing Performance

= Tl./Intel performance range

Number of Planes

Each QPDM addresses
four planes.It’s cascadable,too.
With no degradation in
performance.And it can
deliver all the color you need.

Get ahead of the market by
designing it in now. Call us at
(800) 255-DRAW to find out
more about QPDM and
QPDM seminars. Then
discover the rush of designing
the future.

Advanced
Micro Devices 1

901 Thompson Place, PO. Box 3453,
Sunnyvale, CA 94088

© Advanced Micro Devices, Inc. 1987
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- Instead of killing time, you

uld be killing bugs. Because

plied Microsystems now offers a

sh speed emulator interface to
debug sessions bogged down
ta throughput. It’s the industry
dard architecture called SCSL.
bus that can squeeze five-
 transfers into 10 seconds.
ownloading and transferring
yeeds up to 1.5 Mbytes per
over a SCSI bus gives you a
ul advantage. Your information
moving up to 30 times faster

Data shouldn’t take 30 minutes
to travel two and a half feet.

r-———Virtual Link

I
TARGET

: 1
I TARGET l

ES 1800 ES 1800
EMULATOR EMULATOR
SCSI BUS

SCSI communications establishes
a virtual link between your host

ou’re used to, creating a e e and target system.
link between your host and DRIVE DRIVE
system.
That advantage becomes even true interactive debugging becomes  Call for the facts that speak
more important when you're work- possible for the first time. for themselves.
ing with big blocks of code as you Find out why Applied
would on a 68020 or 80286 design.  SCSI unites real-time emulation Microsystems emulation with SCSI
HOSTS OPERATING TARGETS LANGUAGES TOOLS will some Il a1 the mOSt. il wziy tO peging
SYSTEMS Thanks to SCSI's tre- design project and finish it on
e pssenbies | mendous speed, the events  schedule. For full details, call
o eSS rormew e | of high performance emula-  1-800-426-3925 toll-free and ask
eD0s e e oo | tion are transported toyour  for Telemarketing. In Washington
S cnaes | host as they happen. Trace state call (206) 882-2000. Or write
i dhaers |- information appears on to Applied Microsystems, PO. Box
S 020 your computer in seconds, 97002, Redmond, WA 98073-9702.
780, MK3880/4 i
and Z8001/2/3 not minutes. And through In Europe contact Applied Microsystems Corpora-
'AW-al.one orhost-cantmlsy]:;i(;ofully integrated debug tools VALIDATE 7 you can imme- g?igkl;fd}ig;éeg; 8?:2&%?535 tcmviemogigg}(;g:gé
it on high performance emulation. dlate]y debug in your UNIX is a registered tradettark of AT&T.
ith SCSI, your development source level language.
environment takes on the dimen- SCSI supports up to eight [m

sion of immediacy. You have control
and visibility without waiting. And

" EDN March 18, 1987

devices to achieve various multi-
user or multi-instrument configu-
rations. Combined with the full
real-time capabilities of Applied
Microsystems in-circuit emulation,
now you can easily assemble a
development system that’s phe-
nomenally fast and functional.
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101 ways
to hit amoving
target.

Replacement JAN
PAL Family Generic Part Number Std MIL Drawing Specification Part#
Small 20 PAL10H8MJ883B 8103501RA m3851015oao1gn§é
: = PAL10H8ML883B 81035012C M38510/50301B2
Combinatorial PAL10H8MF883B 8103501SC =
PAL12H6MJ883B 8103502RA M38510/50302BRXA
PAL12H6ML883B 81035022C M38510/50302B2XC
PAL12H6MF883B 8103502SC -
PAL14H4MJB83B 8103503RA M38510/50303BRX
PAL14H4ML883B 81035032C M38510/50303B2X
PAL14H4MF883B 8103503SC =
PAL16H2MJ883B 8103504RA M38510/50304BRX
PAL16H2ML883B 81035042C M38510/50304B2X
PAL16H2MF883B 8103504SC =
PAL16C1MJ883B 8103505RA M38510/50305BRX
PAL16C1ML883B 81035052C M38510/50305B2X
PAL16C1MF883B 8103505SC i
PAL10L8MJ883B 8103506RA M38510/50306BRX
PAL10L8ML883B 81035062C M38510/50306B2X
PAL10L8MF883B 8103506SC =
PAL12L6MJ883B 8103507RA M38510/50307BRX
PAL12L6ML883B 81035072C M38510/50307B2X
PAL12L6MF883B 8103507SC =
PAL14L4MJ883B 8103508RA M38510/50308BRX
PAL14L4ML883B 81035082C M38510/50308B2X
PAL14L4MF883B 8103508SC =
PAL16L2MJ883B 8103509RA M38510/50309BRX
PAL16L2ML883B 81035092C M38510/50309B2X
PAL16L2MF883B 8103509SC =
Medium 20A PAL16L8AMJ883B 8103607RA M38510/50401BRX
PAL16L8AMLS83B 81036072C M38510/50401B2X
PAL16L8AMWS83B 8103607SA -
PAL16R8AMJ883B 8103608RA M38510/50402BRX
PAL16R8AML883B 81036082C M38510/50402B2X
PAL16R8AMWSS3B 8103608SA =
PAL16R6AMJ883B 8103609RA M38510/50403BRX
PAL16R6AML883B 81036092C M38510/50403B2X
PAL16R6AMWS83B 8103609SA =
PAL16R4AMJSS3B 8103610RA M38510/50404BRX
PAL16R4AML883B 81036102C M38510/50404B2X
PAL16R4AMWSS3B 8103610SA =
Medium 20A-2 PAL16L8A-2MJ883B 8103611RA M38510/50407BRX
1> Power PAL 16L8A-2ML883B 81036112C M38510/50407B2X
PAL16L8A-2MW883B 8103611SA !
PAL16R8A-2MJ883B 8103612RA M38510/50408BRX
PAL16R8A-2ML883B 81036122C M38510/50408B2X
PAL16R8A-2MWS883B 8103612SA =
PAL16R6A-2MJ883B 8103613RA M38510/50409BRX
PAL16R6A-2ML883B 81036132C M38510/50409B2X
PAL16R6A-2MW883B 8103613SA -
PAL16R4A-2MJ883B 8103614RA M38510/50410BRX
PAL16R4A-2ML883B 81036142C M38510/50410B2X
PAL16R4A-2MWS883B 8103614SA i

Military Package Designators:
R =20 lead % x 1)s dual-in-line

S =20 lead % x ' Flatpack

2 =20 Terminal .350 x .350 Leadless Chip Carrier

16

K = 24 lead 3s x % Flatpack
L =24 lead % x 1% Dual-in-Line
3 = 28 Terminal .450 x .450 Leadless Chip Carrier

MMI Package Designators:

CIRCLE NO 62

J = Ceramic DIP W = Cerpak
F = Bottom Brazed Flatpack
L = Leadless Chip Carrier

EDN March 18, 1987
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Now that the DOD is rethinking the order
of its mil spec standards, which one should you

shoot for?

Well, when it comes to military PAL®

devices, you can’t miss. Simply set your sights
on Monolithic Memories.

You see, we have more PAL devices qualified

to the highest military standards, JAN38510 and
the Standard Military Drawing Program, than

anybody else. (See list below.)

Even our newest PAL devices, from high-
speed ECL to low-power CMOS, are already

or leaves them right where they are, you’ll be
right on target.

For a copy of our new Military Products
Short Form Catalog, call your local Monolithic
Memories representative or qualified military
distributor.

Monolithic Memories, Military Products
Division, 2175 Mission College Blvd., Santa
Clara, CA 95054. (800) 222-9323.

Monolithic

-
slated for Standard Military Drawing release. Memories
So whether the DOD moves its standards
Replacement JAN
PAL Family Generic Part Number Std MIL Drawing Specification Part#
Medium 24A PAL20L8AMJS883B 8412901LA M38510/50501BJX
PAL20LSAML883B 84129013C M38510/50501B3X
PAL20LS8AMWSS3B 8412901KA =
PAL20RSAMJS883B 8412902LA M38510/50502BJX
PAL20RSAML883B 84129023C M38510/50502B3X
PAL20RSAMWS83B 8412902KA -
PAL20R6AMJS883B 8412903LA M38510/50503BJX
PAL20R6AML883B 84129033C M38510/50503B3X
PAL20R6AMWS83B 8412903KA -
PAL20R4AMJS883B 8412904LA M38510/50504BJX
PAL20R4AML883B 84129043C M38510/50504B3X
PAL20R4AMWSS3B 8412904KA =
Medium 24XA PAL20L10AMJS883B 8412905LA =
: PAL20L10AML883B 84129053C -
Exclusive OR PAL20X8AMJS883B 8412906LA =
PAL20XSAML883B 84129063C =
PAL20X10AMJS883B 8412907LA e
PAL20X10AML883B 84129073C =
PAL20X4AMJ883B 8412908LA —
PAL20X4AML883B 84129083C =
Medium 20A-4 PAL16L8A-4MJ883B 8506501RA =
1 PAL16L8A-4ML883B 85065012C =
/s Power PAL16R8A-4MJ883B 8506502RA -
PAL16R8A-4ML883B 85065022C -
PAL16R6A-4MJ883B 8506503RA =
PAL16R6A-4ML883B 85065032C =
PAL16R4A-4MJB83B 8506504RA =
PAL16R4A-4ML883B 85065042C —
Medium 20B PAL16L8BMJ883B 8515501RA =
PAL16L8BML883B 85155012C -
PAL16R8BMJ883B 8515502RA =
PAL16RS8BML883B 85155022C =
PAL16R6BMJ883B 8515503RA =
PAL16R6BML883B 85155032C =
PAL16R4BMJ883B 8515504RA =
PAL16R4BML883B 85155042C =
Medium 20B-2 PAL16L8B-2MJ883B 8515505RA =
1 PAL16L8B-2ML883B 85155052C =
/2 Power PAL16R8B-2MJ883B 8515506RA =
PAL16R8B-2ML883B 85155062C =
PAL16R6B-2MJ883B 8515507RA =
PAL16R6B-2ML883B 85155072C =
PAL16R4B-2MJ883B 8515508RA —
PAL16R4B-2ML883B 8515508SA =
PAL is a registered trademark of Monolithic Memories.
©1987, Monolithic Memories.
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Power indesiqgn
Speed inproduction

Stag’s ZL30A offers total PLD programming support

Stag Microsystem'’s model ZL30A is the first dedicated Logic Programmer
of its kind that not only supports programming of PLDs, EPLDs, and
GALs*, in a variety of 20, 24, 28 and 40 pin DIP, but also supports
programming of the latest surface mounted PLCC/LCC devices.

Stag’'s ZL30A contains features that have made it the industry standard
in both engineering and production environments. Salient among these are:
® Powerful easy-to-use editing capability ®Super fast programming speed
® Stand alone or remote control operation ® Comprehensive device library
® Handler interface capability to support DIP or PLCC/LCC devices @1/O
formats include JEDEC, Signetics and X-Plot @ Compatible with CUPL*
software compiler ®RS232C, IEEE-488 and handler control interface ports
standard @ Expansion modules accommodate 40 pin DIP and a range of
surface mounted devices ® Stringent in-program checks including
continuity and connect tests are automatically performed to guarantee error
free stand alone or handler operation @ Supports Test Vectors
® Turn-Key handler interface kits ® Worldwide sales and service support.

Headquarters/

Western Regional Office Eastern Regional Office

Stgg Microsystems, Inc. Stag Microsystems, Inc. Og
1600 Wyatt Drive Ste. 3 3 Northern Bivd., Ste. B1

Santa Clara, CA 95054 Ambherst, NH 03031 Soptisticated systems fe the disceming engineer

Tel: (800) 2278836 Tel: (800) 222-STAG AL s s et e s o
Tel: (408) 988-1118 Tel: (603} 673-4380, “CUPL 15 a vademark of Assisted Technology
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NEWS BREAKS

EDITED BY JOAN MORROW
SINGLE-CHIP DISK CONTROLLER SUPPORTS ESDI

The Am9590 from Advanced Micro Devices (Sunnyvale, CA, (408) 732-2400) is a
single-chip hard-disk controller that supports the emerging Enhanced Small Disk In-
terface (ESDI) at data rates to 15 MHz. The device can control any combination of as
many as four hard- or floppy-disk drives. The characteristics of each drive are indepen-
dently user programmable. Two on-chip sector buffers, each with 512 bytes max,
support zero-sector interleaving to increase system throughput. The Am9590 is
packaged in a 68-pin leadless chip carrier and costs $69.95 (100).—David Shear

SOFTWARE TOOLS LET MACINTOSH CONTROL IBM PC I/0 BOARDS

Now you can use your Macintosh Plus computer and MacBus expansion unit to con-
trol Analog Devices’ RTI-800 Series analog and digital I/0 expansion cards. The Mac-
Bus/RTI-800 Series software from National Instruments (Austin, TX, (512) 250-9119)
lets you program RTI-800 cards using Microsoft Basic, Magamax C, or LabView. If you
use C or Bagsic, the local MacBus P interprets command strings to perform data-
acquisition and -control I/0 functions. Using LabView—National Instruments’
graphical programming language for automatic test and measurement—the RTI-800
boards appear to be electronically wired into a LabView block diagram, and LabView
performs all communication tasks. For $195, you get the software and application ex-
amples written in C and LabView.—dJ D Mosley

DIGITAL WORD GENERATOR OPERATES TO 250 MHz OVER 32 CHANNELS

Look for Interface Technology (Glendora, CA) to introduce a 128-channel, 62.5-MHz
digital word generator next month. You can operate the generator in a 32-channel
mode at data rates to 50 MHz. You can program output edges with 50-psec resolution
and output amplitudes with 10-mV resolution.—Chris Everett

OPTICAL SCANNER AND LASER PRINTER SUIT DESKTOP PUBLISHING

Two new products from Hewlett-Packard Co (Palo Alto, CA) underscore the company’s
continued interest in desktop publishing. The $1495 Scandet optical scanner features
user-selectable 38- to 300-dots/in. resolution and three scanning modes: binary,
dithered, and gray scale. You use binary image scanning on line art and text, dithered
scanning (similar to half-tone representation) on photographs, and gray-scale scanning
for high-quality photographic reproduction. The scanner recognizes 16 gray shades. A
$495 interface-card and software package links Scandet to IBM PC and compatibles.
The $2495 LaserdJet Series II laser printer includes all of the features of the com-
pany’s earlier $3995 Laserdet Plus model, plus a few more. Based on the Canon LBP-SX
print engine, the laser printer incorporates a new paper path that emits copies face
down, enabling the printer to deliver multiple-page documents in the correct order.
The base printer includes 512k bytes of memory. A $495 1M-byte expansion board
allows the printer to create full-page, 300-dots/in. graphics.—Steven H Leibson

NEW 32-BIT CPU CHIP OFFERS RISC-LIKE ARCHITECTURE

By late 1987 or early 88, Advanced Micro Devices Inc (Sunnyvale, CA) hopes to be in
the 32-bit uP market with its Am29000 CMOS CPU chip. The streamlined-instruction
processor (SIP) will provide a set of simple instructions that take advantage of the
chip’s RISC-like architecture. AMD plans to offer chips that operate at 256 MHz, which
would sustain a rate of 17 MIPS. The chip will contain 192 general-purpose registers, a
64-entry memory-management unit, and a 512-byte cache.—Jon Titus
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NEWS BREAKS

65x100-mm FACSIMILE MODEM BOARD RUNS AT 14,400 BPS

The $255 HF144 facsimile modem from Emulex (Costa Mesa, CA, (714) 662-5600) is
50% faster than previous fax modems, yet fits in the same 65x100-mm form factor. It
operates at 14,400, 12,000, 9600, 7200, 4800, 2400, and 300 bps, and it uses trellis-
coded modulation at 14,400 and 12,000 bps in accordance with CCITT V.33. At 9600
bps, you can choose between V.29 and TCO6 modes. V.29 does not specify trellis coding;
TC96 implements it in accordance with V.32. Trellis-coded modulation results in im-
proved signal quality and refers to the visual form the data takes in an eye-pattern
display.—Margery S Conner

EVALUATION MODULE LETS YOU TEST M68HCOS PROTOTYPE DESIGNS

The $500 M68HCO05 Evaluation Module from Motorola (Austin, TX, (512) 440-2035)
is a board that emulates all of the essential timing and I/0 circuitry of
MCB8HC05C4/C8 uCs. It allows you to design, debug, and evaluate hardware and soft-
ware designs for use with those uCs and with future members of the M68HCOS5 family.
Communicating via an RS-232C port, the module is compatible with IBM PCs, VAXSs,
PDP-11s, and any Motorola development system. The module includes jumper-selectable
options such as IRQ sensitivity and clock input selection. An EEPROM uC programmer
enables you to check, erase, program, verify, and copy the contents of DIP or PLCC
uCs.—dJ D Mosley

CERTIFIED BEHAVIORAL MODELS SIMULATE 74AS8800 ICs PRECISELY

Texas Instruments (Dallas, TX) has certified Quadtree’s (Bridgewater, NJ) behavioral
models of the TI SN74AS8800 chip set. To certify the behavioral models, Texas In-
struments verified that the models implement all functional and timing characteristics
of the physical ICs.

The SN74AS8800 chip set consists of nine support chips for TI's 32-bit uP. You can
use these models to design and debug, in software, a uP-based system or a single-board
computer. The chip set includes such devices as a 32-bit multiplier/accumulator, a
floating-point processor, and 32-bit shifters. The behavioral models cost $500 to $1500;
a set of all nine models costs $7200.—Eva Freeman

DATA-ACQUISITION BOARD SPEEDS WAVEFORM DATA STORAGE

Functioning as either a stand-alone system or as an enhancement to the manufac-
turer’s Soft500 data-acquisition and -control program, the Real Time Monitor and
Direct Storage System (RTMDS) from Keithley Instruments (Cleveland, OH, (216)
248-0400) continuously sends data to your PC’s floppy or hard disk at speeds as fast
as 5000 samples/sec, while maintaining a real-time waveform display on your PC’s
monitor. By performing the plotting functions in hardware, the $1200 RTMDS frees
your PC for other tasks. When used in conjunction with Soft500, the program runs as
much as 10 times faster. The RTMDS provides as many as 16 channels of direct data
storage, simultaneous display of as many as eight channels, smooth scrolling, and a
triggered sweep-display mode. —J D Mosley

INDUSTRY-STANDARD FIFO MEMORY COMES IN LOW-POWER VERSION

A low-power FIFO memory that is pin-for-pin compatible with the IDT7201 and the
MK4501 is available from Mosel (Sunnyvale, CA, (408) 733-4556). The MS7201 is a
512 x9-bit FIFO memory that consumes 10 pA during data retention and 40 mA max-
imum while operating. The MS7201 comes in 50- to 120-nsec versions in 28-pin plastic
DIPs for $13 to $26 (100).—David Shear
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Replac%f ese... with this!
Tt

Why fill your digital delay design with
unnecessary components, when you can
have all the capability you need in one
small, low-cost IC?

TRW LSI Products Division, the industry
leader in high performance digital signal
processing products, gives designers an
edge with the TDC1011. The TDC1011 is a
high-speed, 8-bit wide shift register, pro-
grammable to any length between 3 and 18
stages. It operates at an I8MHz shift rate
(56ns worst case), is TTL compatible, and
dissipates a low 750mW. The TDC1011
operates from a single +5V power supply
and is available in a 24-lead DIP.

The beauty of the TDC1011 is that this
single chip performs the same functions
that would require as many as 18 alterna-
tive chips — instead of 18 shift registers,
you can use just one in a variety of digital
delay applications. This translates into
lower component costs, less board space

and reduced power dissipation. Built with
TRW’s OMICRON-B™ one-micron bipo-
lar process, the TDC1011 provides the
system designer with a unique variable
delay capability at video speed.

You can use the TDC1011 for telecom,
sonar, radar, CAT scanners, computer
graphics, TV special effects, and a host of
other digital delay applications. And, as
with all of our products, the TDC1011 is
backed by our extensive network of in-
house and field applications engineers,
application notes and our full line VLSI
DATA BOOK.

Available off the shelf from Arrow Elec-
tronics, Hall-Mark and Hamilton /Avnet.
Remember, you always get

FULL SPEC PERFORMANCE

from TRW LSI.

To receive a data sheet without delay, or for
super-fast information, call or write our
Literature Service Department:

LSI Products Division,

TRW Electronic Components Group,
PO. Box 2472, LaJolla, CA 92038,
619.457.1000

In Europe, call or write:

TRW LSI Products,
Konrad-Celtis-Strasse 81,

8000 Muenchen 70, W. Germany,
089.7103.115

In the Orient, phone:
Hong Kong, 3.856199;
Tokyo, 03.461.5121; Taipei, 751.2062

*1.S. price in 1000s— $15.00 Commercial CERDIP

+0°C to 70 °C (55 °C to 125 °C also available)
TRW Inc. 1985 — TRS-56109

' N AN

LSI Products Division
TRW Electronic Components Group
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CPU CARD, SOFTWARE INTEGRATE REAL-TIME PROCESSING AND UNIX

Featuring a 68010 uP, math coprocessor, memory-management unit, SCSI bus inter-
face, four RS-232C serial ports, and 2M or 4M bytes of RAM, the TSVME106 VME Bus
CPU card from Thomson Semiconducteurs (Velizy, France, TLX 204780) provides a
complete operating environment for Unix System V. Because Unix tasks don’t need to
access memory via the VME Bus, the bus is free for other CPUs to run real-time ap-
plication programs. To link real-time programs running under pSOS-68K into Unix
supervisory programs, the company’s TSVME791 software, priced at Fr fr 12,000, pro-
vides a Unix-to-pSOS link. Communicating via shared memory on the VME Bus, this
link allows you to route the output of Unix tasks to the input of pSOS tasks and vice
versa. Depending on memory prices during the second quarter, the TSVME106 will cost
approximately Fr fr 35,000.—Peter Harold

SILICON COMPILER USES TI/PHILIPS/ES2 AND MIETEC CELL LIBRARIES

Running on VAX-VMS computers, the ASA silicon compiler from Sagantec bv (Eind-
hoven, The Netherlands, TLX 59163) allows you to minimize the chip area required to
implement digital ASIC designs. The compiler’s front-end processing includes
schematic capture and high-level simulation software; the layout generator handles
standard-cell libraries from Texas Instruments, Philips, ESR, and Mietec. Databases
of foundry-dependent parameters allow you to design to the requirements of Texas
Instruments’ and Mietec’s bulk CMOS processes. The software license for the com-
piler costs $50,000 and $80,000. A version running under Unix is under develop-
ment.—Peter Harold

LOW-COST WORKSTATION OFFERS 2.5- TO 4-MIPS PROCESSING POWER

Housed in a PC-style desktop package, the Vitesse graphics workstation from Cam-
bridge Micro Computers Ltd (Cambridge, UK, TLX 817923) provides vector-drawing
and area-fill speeds on its 1024 x 768-pixel resolution color monitor as high as 2.5 and
1 usec/pixel, respectively. The workstation displays as many as 16 colors from a palette
of 4096 colors. The hardware is based around a VME Bus system and runs a 16-, 20-,
or R5-MHz 68020 P and 68881 math coprocessor. It incorporates floppy- and
Winchester-disk drives and includes five RS-232C interfaces and an Ethernet interface.
The workstation, which starts at £9950, is supplied with a single-user Unix license.
Two- and 3-dimensional graphics software packages are also available.—Peter Harold

IMAGE-ANALYSIS SYSTEM IS BASED ON IBM PC

The puMagiscan image-analysis system from Joyce-Loebl (Gateshead, UK, TLX 53257,
in the US, (516) 222-0941) is built around an IBM PC with a color-graphics adapter
board, a 10M-byte hard-disk drive, an Intel 8087 math coprocessor, a TI 320
coprocessor, and a video I/0 pc-board frame grabber to provide 256 x256 x8-bit images.
In addition to the IBM PC monitor, the system also has a separate color monitor for
displaying the image-analysis operations. The custom-designed software is divided into
three programs: Test, which gives you a quick method to check the system; Menu,
which lets you perform all the basic image-analysis routines; and Results, which pro-
vides a rapid overview of the measurements. The system costs $25,000.—Joan Morrow
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The Acquisition.
With sweep speeds from days to nanoseconds and

resolution up to 15 bits, the 4094 digital ’scope can capture
viewable trigger set-up and independent pre- or post-trigger
delay on each channel. Signal averaging is standard and our
latest 10 MHz/12-bit plug-in even
the incoming signals. With two
plug-ins the 4094 can record four
channels simultaneously. Or even
, g Expand and examine any waveform feature in detail. Use
. @ the dual cursors and numerics to measure the time or voltage
= of any point. Compare live or stored waveforms with each
manually or automatically. Use pushbutton programs to
manipulate the data or send it to your computer via GPIB
or RS232 interface. Complete your report with a hardcopy

the most elusive signals. Every plug-in has 16K of memory,
offers real time manipulation of

monitor two slow signals and capture high speed glitches

at the same time. All under computer control or via manual

operation: whatever your application demands.

B rpe Analysis.
other or with pre-recorded references. Store signals on disk
plot using the XY/YT recorder or digital plotter outputs.

First Time, Everytime.

Don’t miss important data because of set-up errors. From
the World’s first in 1973 to the latest models, Nicolet 'scopes
are easy to use. Find out how they can be the quickest
solution to your signal problems. For more information call
608/273-5008, or write Nicolet Test Instruments Division,
PO. Box 4288, 5225 Verona Road, Madison, WI 53711-0288.

== Nicolet

For more information circle 4
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from

(1-49)

one-piece design defies rough handling

Check these features:

v/ Each unit undergoes high-impact shock test
v’ Available from 1 to 40 dB

v DC to 1500 MHz

v Unexcelled temperature stability, .002 dB/°C
v" 2W max. input power (SMA is 0.5W)

v BNC, SMA, N and TNC models

v’ Immediate delivery, 1-yr. guarantee

Precision 50-ohm terminations ... only $6.95 (1-24)
DC to 2 GHz, 0.25W power rating, VSWR less than 1.1
BNC (model BTRM-50), TNC (model TTRM-50)

SMA (model STRM-50), N (model NTRM-50)

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

C92REV.B
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Atten. Change, (Typ.)

*Freq Atten. Tol
over Freq. Range

(MHz) (Typ.)

VSWR (Max.)

DC-1000 ’ 1000-1500 i DC-1000 MHz l 1000-1500 MHz

DC-1500 MHz +0.3 0.6 0.8 1.3 1.5

*DC-1000 MHz (all 75 ohm or 30 dB models) DC-500 MHz (all 40 dB models)
MODEL AVAILABILITY
Model no. = a series suffix and dash number of attenuation.
Example: CAT-3 is CAT series, 3 dB attenuation
M denotes 75 ohms; add —75 to model no
@ denotes 50 ohms

ATTEN SAT (SMA) CAT (BNC) NAT (N) TAT (TNC)
1 L ] L] L ] L]
2 L] L] [ ] L]
3 L] onm ® L]
4 [ ] ] % ®
5 & L ] ® ®
6 ® on ® L]
7 [ ] [ ] [ ] ®
8 [ ] [ ] L ] L ]
9 ® [ ] L] L]

10 [ ] on ® ®
12 [ ] [ ] [ ] ®
15 ® on [ ] ®
20 ® on L] L]
30 L] [ ] [ ] L]
40 [ ] L] [ ] L]

PRICING (1-49 gty.): CAT (BNC)..$11.95, SAT (SMA)..$14.95
TAT (TNC)..$12.95, NAT (N)..$15.95

EDN March 18, 1987
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dc to 3GHz

« less than 1dB insertion loss over entire passband

» greater than 40dB stopband rejection e g b

« 5 section, 30dB per octave roll-off

- VSWRlessthan 1.7 (typ) [ Mini-Circuits
- over 100 models, immediate delivery PO, Box 166, Brookiyn. New York 11338 (718) 6344500
= meets MIL_STD_202 Domestic and International Telexes: 6852844 or 620156

« rugged hermetically sealed package (0.4x0.8x0.41n.)
« BNC, Type N, SMA available

LOWPASS  Model *LP-[10.7| 50 | 70 | 100 150 | 200 | 300 | 450 | 550 | 600 | 750 | 850 | 1000
Min. Pass Band (MHz) DC to )107‘ 48 60 ‘ ’ 140 | 190 | 270 ‘ 400 ’ 520 | 580 | 700 | 780 | 900
Max. 20dB Stop Frequency (MHz) 147 | 210 | 290 | 410 | 580 | 750 [ 840 | 1000 [ 1100 | 1340

Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27 95 1-49), S $26.95 (1-49)

HIGHPASS  Model *¢HP-| 50| 100 | 150 | 200 | 300| 400| 500| 600| 700| 800| 900 | 1000

Pass Band (MH2) start,max.| 41| 90 | 133 | 185 | 290 | 395| 500 600| 700| 780 910 1000
end, min. | 200 | 400 | 600 | 800 | 1200 | 1600 | 1600 | 1600 | 1800 | 2000 | 2100 | 2200
Min. 20dB Stop Frequency (MHz) | 261 55 | 95 | 116 | 1901 290 | 365! 460! 5201 570 660! 720

Prices (ea.): P $12.95(6-49), B $27.95 (1-49), N $30.95 (1-49), S $29.95 (1-49)
* prefix P for pins, B for BNC,N for TypeN,S for SMA  example: PLP-10.7 CIRCLE NO 160 C105 REV. B




AT&I Single Chip DSPs:
the first and the fastest.




NowAT&Toffers the
worlds first floating
point and fastest
fixed point DSPs.

Only AT&T can give you a
complete single-chip Digi-
tal Signal Processor solu-
tion for all your analog and
digital applications.
Because, only AT&T has a
single-chip floating point
DSP in full production, as
well as the fastest fixed
point DSP available.

Speed and flexibility.
The AT&T DSP32 has a 32-
bit floating format with 24
bits of precision. It has an
on-chip CAU that allows it
to perform like a 16-bit
microprocessor with 32-bit
floating point capabilities.
This makes precision possi-
ble over a wider range, so
essential for high tech
applications such as com-
puter aided design, image
processing and speech
compression.

If your requirement is for
faster speeds, our fixed
point DSP16 operates at 75 ns.
It is the first single-chip
DSP to approach “building
block™ speeds.

Easier programming,
development

and debugging.

AT&T's DSPs make it easier
to develop algorithm imple-
mentations. Unlike compet-
itive DSPs, AT&I DSPs are

Please send me more information about AT&T’s DSPs.

| Name

programmed using high
level C-like Syntax, which is
equation-like and much
easier to program. AT&T
also offers a complete
single-board system for the
development and real-time
evaluation of your DSP pro-
grams. Plus, we offer a com-
plete UNIX® and MS*-DOS
software library for creat-
ing, testing and debugging
applications programs.
Single chip

means savings.

So, whatever your applica-
tions: voice signal filtering,
speech and video signal
compression, spectral anal-
ysis, graphics and
computer-aided design,
AT&T's single-chip DSPs can
cut your development time
as well as cutting power
consumption and board
area.

And, of course, AT&T Bell
Laboratories’ ongoing R&D
will assure you that AT&T
will stay at the forefront of
DSP technology.

For more information,
call 1800 372-2447, or
send the reply coupon.

In Europe, call AT&T
Microelectronics in Munich,
Germany at 089/95970,
Telex 5216884. In Singa-
pore, call 2508422/2533722,
Telex RS21473/RS55038. Let
us show you why AT&T is
the only DSP supplier with
a complete single-chip
solution for all your analog
and digital applications.

*Trademark of the Microsoft Corporation

| Title

| Company

| Address

| City

State

©1987 AT&T

CIRCLE NO 173

W

ATal
The right choice.

See us in New York City
at Electro-Mini/Micro,
Booth 2920.
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SIGNALS & NOISE

Career speakers ignore
engineering’s drawbacks

Dear Editor:
In your editorial “Youngsters de-
serve a look at engineering” (EDN,
December 11, 1986, pg 51), you sug-
gest that it is time to inform young
people about careers in engineering
so that they can be persuaded to
enter the field. You suggest the
time-honored approaches, whereby
gullible high-school students are ex-
posed to industry trade shows and
to speakers from various local com-
panies that employ engineers.
Without a doubt, the speakers
supplied to the schools’ Career Days
are those that espouse the manage-
ment viewpoint of the companies
that furnish them. No mention will
be made of the massive, ongoing
layoffs. Nobody will point out that,
according to the College Placement
Council, the EEs in the class of 1986
received 36.5% fewer job offers than

did those in the class of 1985. No-
body will breathe a word of the fact
that this nation is in the midst of a
worsening high-tech depression.
Nobody will bring up the uncom-
fortable fact that an employed engi-
neer’s inventions belong to the em-
ployer and not to the engineer.
Nobody will speak of the fact that
the professional engineering socie-
ties represent the professors and
the corporate executives and not the
working engineers.

The problem with your sugges-
tion is that our young people receive
the impression that engineering is a
fulfilling career and not a dead-end
one, that engineering is a stable
career and not an uncertain one, and
that engineering demands a high
level of technical skill on the part of
the practitioner and not a large
amount of clerical skill.

By all means, let us give our
youngsters a look at engineering

careers, but let’s make certain that

this look is an accurate one.
Incidentally, Mrs Feerst and I are

both degreed engineers who have

persuaded our two sons, under pen-

alty of shattered kneecaps, to enter

other careers.

Sincerely yours,

Irwin Feerst

Committee of Concerned EEs

Massapequa Park, NY

Engineers are considered
a consumable resource

Dear Editor:

The December 11, 1986, issue of
EDN presents an interesting di-
chotomy. On page 51, you extol the
virtues and rewards of an engineer-
ing career, while on page 306 (in the
Professional Issues section) we read
how the father of the CEO of a small
company in the South Bronx “was

one of the thousands of engineers
Text continued on pg 34
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The Complete CAE Solution

Schematic Capture » Auto Piacement ¢ Auto Router

CIRCLE NO 12
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4SR-5125 R2

When it comes to thick-film resistor, capacitor and r-c networks, Sprague means top
lity and fast delivery. Anytime. Anywhere. Our precision networks are available
| in SIPs, DIPs and surface-mount packages. We supply industry-standard parts
) and custom designs. ..at competitive prices. Our new catalog covers brand
new products: Type 201C Capacitor Networks,
Type 206C R-C Networks, Series 800

! ; ./ Surfaee Mount Networks, and molded-case
SIP Mil Resistor Networks. For pricing or

Ql ) li K D]‘i JI\/ E RX applications assistance, call our Customer Service
— | ® Hotline at 603/883-9774. For our new Thick-Film

Products Catalog, RN-126, write to: Technical Literature Service, Sprague Electric Company,

41 Hampden Rd., P.O. Box 9102, Mansfield, MA 02048-9102.

Sprague Electric Company, a Penn Central unit. Thick-Film Products Division,
Nashua, NH. World Headquarters, Lexington, MA.

THE MARK OF RELIABILITY

CIRCLE NO 159




Introducing the Tek 1220 introduced continually. Clock/calendar plus

and 1225: the two newest A total of four 2K storage for up to eight test set-
members of the Tek 1200 nonvolatile memories  Ups are also in battery-backed
Series of logic analyzers. support each channel. memory. Date and time of
Nothing else in their price Acquire data in one memory storage are included with each
range delivers so much and compareittodatainany  datamemory, so its easy to
and makes it all so easy of the three other memories. find and interpret results.

to use. Consider: — : ; ;

Powerful state,

timing and dis-
assembly analysis.
The 1220 and 1225
provide 32 or 48 data
channels, respectively, in
groups of 16-channels,
with channel groups
clocked independently

or linked together —
SO you can
sample

—————
SR

1220 R35zn

i data from as many as three
ﬂ circuit sections at once.

Tek currently provides
support for the most popular
microprocessors, with
additional 8- and 16-bit
personality modules to be

*U.S. domestic price only. Copyright ©1987, Tektron



* fion and service will be there
‘whenrequired.
ol ~ Call1-800-245-2036

| Push ¢ (in Oregon, 231-1220) for

; . button for on- more information or for

L) - screen notes the name of your nearest
i appropriate to Tek sales engineer. Leamn
- the current why these are the first low-
il display. cost logic analyzers that
don't act like it.

Tektronix
Circle 7 for literature

Circle 46 for sales contact
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SIGNALS & NOISE

who lost their jobs during the
1960s.”

During my 30 years as an engi-
neer, I have seen layoffs, threats of
layoffs, salaries that have lagged
well behind the cost-of-living index,
uncompensated overtime, and the
feeling that engineers are consid-
ered by the management of most
companies to be a consumable re-

source.

If high-school students were truly
given the “realistic exposure to en-
gineering and its rewards” that you
call for in your editorial, far fewer
high-school students would go on to
pursue careers in engineering.
Sincerely yours,

Allan Koszyn
Yonkers, NY

MORE FOR LE$$

The New HX Series
250 Watt-350 Watt

HX250 1,000 piece

price $175.00 » HX350 1,000 piece price $24500
HX SERlES MULTIPLE OUTPUTS

. Total Dimensions
Models | +5V| -5V |+12v|-12v ]| +15V | -15V [ +24V | +12V | Power |L w
HX250-3100 | 40A 10A | 3A
[ HX250-3200 | 40A 3A | 3A
:xzsoxzsn -4182 :’g: = 13? Z: = 250 Watts |10.5” x 5" x 2.5"
HX250-4105 | 40A 10A | 3A 3A
HX250-4204 | 40A 3A 3A 5A
[FX350.3100 | 65A T0A | 5A
HX350-3200 | 65A 5A | sA
HX350-4103 [ 65A | 5A | 10A | 5A
i e | i 350 Watts |11.5" x 5" x 2.5"
HX350-4105 | 65A 10A | 5A 5A
HX350-4204 | 65A 8A 15K 8K

* Primary output adjustable +20%
to —5%.

e Auxiliary outputs adjustable +5%.

¢ All outputs isolated.

* Remote inhibit.

e Current mode control.

.LI,-___Summit®

Electronics

A Division of Basler Electric, Highland, lllinois

Single outputs available in 5V, 12V, 15V, 24V and 48V.

¢ Power fail detect, TTL signal high
or low optional.

® Outputs tailored to your
specifications.

* Remote sense.
e Extruded aluminum chassis.

855 East Collins Bivd.
Richardson, TX 75081
(214) 231-1456 * FAX (214) 680-2457

Toll Free (800) 645-2074

“WE'VE TRIED, BUT IT STILL WON'T
DO WINDOWS”

CIRCLE NO 13
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Few engineers reap
the career’s rewards

Dear Editor:

Yes, it is time to tell more young
people about engineering careers.
By failing to teach more students
about engineering, we might lure
more innocent minds into the career
of engineering, whose college cur-
riculum is one of the toughest and
whose rewards are among the high-
est.

A small fraction of engineering
students make it up through the
ranks, some because they are excep-
tional, some because they know
someone. The majority do not make
it and are forever being pushed
around (if they’re lucky). Most of us
are simply discarded.

We in our 50s buy our own com-
puters, study to keep abreast, and
develop much of our work at home.
So what kind of reward do we get?
Some young engineer becomes our
supervisor; he or she decides we are
surplus, and we land in the street.

Thousands of engineers are in
that position. Because the Social Se-
curity retirement program is slowly
going bankrupt, it’s inevitable that
the retirement age will be increased
to 70. What is going to happen to
the discarded engineer over 507 Will
he or she have to tolerate this de-
grading treatment that much long-
er?

My advice to young people is this:
Yes, engineering education is supe-

rior to most other kinds, If you must
Text continued on pg 38
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YOU’VE READ A LOT LATELY ABOUT DSP.
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NOW HERE’S THE LAST WORD.

With all the talk about digital signal processing -
these days, it's hard to know what to believe. At Zoran,
wed like to make it easy foryou.

For us, DSP isn't just a sideline, as it is at other
companies. It's the bottom line. Because it's all we do.

Which means we strive to achieve only one
objective. Developing the high-performance DSP prod-
ucts you need for faster, easier system design.

As evidenced by the Zoran Vector Signal Processor
(VSP)™ and Digital Filter Processor (DFP). '

Two new signal processors that enable you to do.
something youve never done before. Like design your "
system from the top down.

With a systems perspective in mind, which
enables you to focus on your application, instead of on
your implementation.

Using single, highly inte-
grated system-processor devices
that use parallel processing to

 deliver all the speed of building

~ . © Copyright 1987 Zoran Corporation
VAX is a trademark of Digital Equipment Cogporation
VSP is.# trademark of Zoran Corporation
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blocks. Without all the hassles of
discrete components and exten-
sive programming,

Whats more, you'll design
your system in a lot less time.

At a lower cost. And with greater
ease and flexibility than you
ever thought possible.

Best of all, were shipping
products now: Instead of simply
announcing them. Which means
you don't have to wait to get the
jump on your competitior.

High performance
never looked so easy. We didn't
think it was enough for the VSP
and the DFP to be the fastest DSP
devices. So we also made them
the easiest to use.

We developed proprietary
architectures and optimized them for faster, more
efficient execution of embedded DSP algorithms, such as
FFTs and FIRs.

And we slashed programming time with a high-
level instruction set that shrinks hundreds of lines of
code to a mere handful, speeding system design.

On top of that, we developed 2 modular design
that lets you configure multiple YSPs and DFPs in parallel
to achieve even higher performance.

‘And we utilized proven double-layer metal
CMOS technology for lower power consumption and
higher reliability.

VSP: Powerful vector processing
capability. Until now, you needed the power of an array
processor if you wanted to do vector processing. But that
was before Zoran developed the
Vector Signal Processor.

Three simple VSP instructions
execute 2 128-point complex
FFT in 237 microseconds.

* EDN March 18, 1987



The world’s most powerful DSP processor. And
the first to process data in blocks, or vectors, instead of
processing only one input at a time, as is the case
with scalar processors.

Which means you can easily achieve bit-slice
performance with a single component. And you can do
it in a lot less time.

Because our embedded high-level instruction set
eliminates the need to write lines and lines of code.

So you can concentrate on your end application,
instead of getting bogged down in the details of software
implementation.

And with our unique VP architecture, multiple
tasks, such as managing the bus interface and execut-
ing algorithms, are handled concurrently for even
faster operation.

A1024-point complex FFT, for example, takes
just 2.6 ms with the VSP Using only a kernel of three
simple instructions.

The VSP also provides better dynamic range,
thanks to the use of 16-bit block floating point arith-
metic. Which retains the precision of the original signal
during FFT operations.

~seminars. And comprehensive

RESULT

DFP architecture utilizes parallel processing to deliver 320 million operations
per second.

DFP: Faster FIR filtering with parallel
processing. Designed for extremely high-speed FIR
filtering and 2D real-time convolutions, the DFP family
delivers the high performance of building blocks.

* cation assistance from experts

- computation-intensive applica-

But with the high integration of a single device.

Each DFP consists of four or eight filter cells
configured as a unique parallel-processmg system Each
cell contains an 8x8 or 9x9 bit multiplier, a 26-bit

- accumulator and three decimation registers.

And with each cell computing 20 million
additions and 20 million multiplications per second, the
DFP is capable of performing 320 million operations
per second. At a blazing 20MHz throughput. So you can
easily convolve images in real time.

Moreover, you can cascade multiple DFPs for
higher-order filters, or implement them in parallel for
even greater precision..

All the tools and support you'll ever need.
Most DSP support doesn't give you much to lean on. So

- we decided to provide you with all the help you need to

shorten your development cycle and get to market
faster, ahead of the competition. =~

Like VAX™ and PC-based hardware and software
tools that let you simulate a
complete DSP application.
In-depth training classes and

application notes and appli-

in DSP system design.

All of which explains
why the Digital Filter Processor
and Vector Signal Processor
are currently in use in such

tions as image processing, USRS
instrumentation and high- software development tools
speed communications. HIOTUL LS e o et

Get the word on Zoran. For a freeZoran
databook, call 1-800-441-2345, ext. 99 (in CA) or
1-800-556-1234, ext. 99 (outside CA).

Or write Zoran Corporation, Dept. MC, 3450
Central Expressway, Santa Clara, CA 95051 We'll get
the word out to you.

THE I.AS'I' WORD IN DSP ZORAN

BN March 18, 1987

.37-




SIGNALS & NOISE

be an engineer, get at least three
promotions in the first 10 years. If
you don’t, get out and use your
superior training in another field;
otherwise, you'll be in hell the rest
of your life. The younger you are
when you get your degree, be it
bachelor’s, master’s, or doctorate,
the higher the probability that you’ll
acquire pecking-order points.
Sincerely yours,

Miguel Melgar, PE

Sweetwater, F'L

(Ed Note: We doubt that giving kids
a chance to go to Electro or Wescon
will flood engineering schools with
new applicants. However, there is a
good chance we will get applicants
who really want to be engineers.
Every profession has its good and
bad points, and youngsters should
know about them before they choose
career paths. Kids aren’t stupid.
They’ll hear from upperclassmen,
friends, and relatives about the de-

cline in engineering jobs, and we’ll
see a proportionate decline in engi-

neering school enrollment. But if

engineering 18 such a rotten profes-
sion, why are so many people still
i 1t?)

Errata
An editing error crept into a Febru-
ary 5 news break (pg 19), which
drastically affected the frequency
range of the F'S-30, a digitally pro-
grammable CMOS frequency syn-
thesizer from Analytic Instruments
(Dallas TX). The $195 device offers
a 20-mHz- to 31-MHz range, not the
20- to 31-MHz range as printed.
Please note the following correc-
tions to the November 13, 1986,
issue of EDN. In the article “Use of
check list prevents problems in TTL
systems” (pg 253), item 25 cites an
incorrect number (9052) for a mono-
stable device. The correct number is
9602.

Further, a paragraph in the New
Products section (pg 329) errone-
ously states that the SHM-91 dual
S/H amplifier from Datel features
an acquisition time of 2 msec. In
fact, the device’s acquisition time is
2 psec.

Finally, the phone number given
on pg 347 for Sprague Electric Co is
incorrect. The correct number is
(603) 224-2755.

YOUR TURN

EDN'’s Signals and Noise column pro-
vides a forum for readers to express
their opinions on issues raised in the
magazine’s articles or on any topic that
affects the engineering industry. 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 let-
ters for space and clarity.

Where to find almost any
test environmenton Earth.

Plus afew that arent.

All at one location.

Lockheed’s Environmental Test Laboratory
provides complete environmental, electromag-
netic interference/compatibility and stress
screening services on a 24-hour-per-day basis.

We have 26 years’ experience testing all
types of equipment under carefully controlled
laboratory conditions. Whether your specifica-

<. rlockheed Electronics —

tions are military or commercial, were fully
equipped to handle your climatic/atmospheric
simulation, structural, enclosure or noise
testing, and much more.

Call Jack Glavine at (201) 757-1600

may seem.

Extension 2267 or 2227 with your equipment
test specifications. However impossible they

Innovation

Giving shape to Imagination,

38
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Decoupling

V

TAVIA

TechFile Series

TECHNICAL INFORMATION FROM THE LEADER IN MLCs

Power-Entry Decoupling

Replacing Electrolytics in Surface Mount Applications

Lm C
Ly Foom—rre—me 1 d
: / /p(;a: PCB
e LELS ey 3 I g
T Tlm ./ m/ Wi TR
S v LR e S

POWER SUPPLY BACKPLANE POWER ENTRY DECOUPLING
MOTHERBOARD CAPACITOR,C, CAPACITOR,C,

Figure 1. Power supply to printed circuit board (PCB)

In a typical power distribution sys-
tem (Figure 1), the power-entry
capacitor C, is a relatively large-
valued capacitor near the power-entry
point on the PCB.

These board level decoupling
applications or power-entry capaci-
tors have been dominated by alumi-
num and tantalum electrolytic capaci-
tors, but the push to surface mount
configurations presents major prob-
lems in the use of these electrolytic
capacitors.

Now, high value, small physical size
MLCs offer an excellent alternative to
@lectrolytics. MLCs are compatible
with surface mount processing. This
allows the designer to take advantage
of the lower ESRs and ESLs of MLCs
to prevent transmission of PCB-
generated noise to the backplane/
motherboard and power supply.

IRON March 18, 1987

Test Results

Figures 2 and 3 compare the
response of a tantalum capacitor with
an MLC to a leading edge of 200 mA/
nS. The tantalum shows an inductive
voltage of 2.0V versus the MLC’s 0.4V.

This reduction in the ESL of the
power entry capacitors through the
use of MLCs relative to the conven-
tional approach of using tantalums
results in greater than 15 dB noise
reduction in the critical range of clock-
harmonics falling between 50 MHz
and 150 MHz (see Figure 4). This is
the most troublesome frequency
range in meeting FCC emission
requirements, as that noise will even-
tually find its way to an “antenna” (/0
cables, etc.) and cause out-of-spec
emissions problems.

Conclusion

The value of the power-entry capac-
itors can be reduced by using larger
value circuit level decoupling capaci-
tors (0.1uF). In effect, some of the
total capacitance on the PCB is
shifted from the power entry capaci-
tor, C,, to larger-valued decoupling
capacitors, C,.

For additional information circle 11

-40 !

| /
- /
T 7
SR | 10uFMLC /
3 +1 uF MLC /
~. /’
3 s
-80 1(MHz)

Figure 3. 7.5uF Ceramic MLC

NOISE TRANSFER FUNCTION (dB)

10 uF MLC il
4F MLC /
/
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Figure 4. Noise transfer function from switched
gates to power entry point (Ferrite bead used
on power feed line in all cases)

I_D Please send me the AVX Technical

| paper “Improved Noise Suppression
via MLCs in Power-Entry Decoupling”’

[ Please send me literature describing I
| |
AVX MLCs.
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| Address |
City.
: State Zip. I
Phone
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0. Box
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MULTIBUS is a registered trademark of Intel Corp. UNIX is a trademark of AT&T Bell Laboratories, Inc
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SCSI, the Small Computer Systems Interface, is far more
powerful than the name implies.

To prove it, we asked an independent consultant to
compare the throughput of our SCSI to SMD controller (with our
MULTIBUS" host adapter) to one of the fastest MULTIBUS SMD
controllers around. So he ran a series of UNIX" benchmarks doing
random reads and writes.

The outcome? With two drives connected, we beat them.
With four drives and more than a gigabyte on line, we hung them
out to dry.

How did we do it? Adaptec’s multithreading, that’s how.

It let us execute tasks on each drive at the same time. Of course
features like 1:1 Interleave and Disconnect/Reconnect didn't hurt.

What's more, our controllers Random Reads and Writes (UNIX)
bring the same kind of performance
to ST506, ESDI or even 15MHz ESMD
drives. So now, whatever your applica-
tion, you can get a faster controller L 4300
with the added flexibility of SCSI, for =7 ; : o
a lot less money. L s

For complete benchmark results and more about our line
of high-performance SCSI controllers, call 408-432-8600, ext.400.
Or write Adaptec, Marketing Dept. (TH), 580 Cottonwood Drive,
Milpitas, CA 95035.

And start thinking big,

| 500

cond)

Adaprec ACB-5580A

400

Brand X

Throughput (KBytes/s

adaptec
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CALENDAR

Hands-on Programming in C, San
Diego, CA. Integrated Computer
Systems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (213)
417-8888. March 24 to 27.

THIS T-CARRIER
WILL ACTUALLY
CARRY YOU
INTO THE FUTURE.

You begin with our DL1120 limited-distance modems (up to 20,000 meters|
When it’s time to expand your network, you add our AFM4500 multiplexers
This will take you from 1 to 4 independent T1 channels,
plus an asynchronous supervisory channel
and—this is unique—a voice channel.
On one line
Finally, to keep this traffic flowing
smoothly, our SW1000 switch will
automatically by-pass any break in the
migration path.
By using low-cost consumer-type
optical sources, APl has pioneered
the technology that gives you a reliable
way of transmitting T signals through

Internepcon/Semiconductor Kor-
ea '87, Seoul, Korea. Cahners Expo-
sition Group, Box 70007, Washing-
ton, DC 20088. (301) 657-3090.
March 26 to 28.

Ninth Annual Rocky Mountain In-
ventors Congress Conference,
Denver, CO. Don Margolis, (303)
443-3818. March 27 to 28.

Interface 87, Las Vegas, NV. In-
terface Group, 300 First Ave, Need-

either single or
multi-mode fiber ASK ABOUT ham, MA 02194. (617) 449-6600.
The DL1120/ | OUR NEW MODULAR March 30 to April 2.
AFM4500/ AND OUR OTHER
i d OFF-THE- -
D mns | nAnb ewerner | | ADEE West '87, Anaheim, CA.
T1 System. Pt bl Cahners Exposition Group, 1350 E
Touhy Ave, Des Plaines, IL 60017.

| W hich _;
means you can build all this capacity,

reliability and economy all at once
), ...orlater on.

(312) 299-9311. March 31 to April 2.

Hands-on Programming in C,
“And we'll warranty everything

for two years—to insure our future

with you.”

James A. Walyus, Chairman and CEO

Washington, DC. Integrated Com-
puter Systems, Box 3614, Culver
City, CA 90231. (800) 421-8166; in

CA, (213) 417-8888. March 31 to
April 3.

WE’LL TAKE YOU FURTHER
THAN YOU'VE EVER GONE BEFORE

AMERICAN PHOTONICS INC
71 COMMERCE DRIVE, BROOKFIELD CENTER, CT 06805
(203) 775-8950/8955

Real-time Operating Systems: A
Hands-on Workshop, Boston, MA.
Integrated Computer Systems, Box
3614, Culver City, CA 90231. (800)
421-8166; in CA, (213) 417-8888.
March 31 to April 3.

CIRCLE NO 15

MEARAAE . e e
DID YOU KNOW?

Half of all EDN’s

articles are staff-written.

EDN
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Defense Communications Agency
Forecast to Industry, White Oak,
MD. Armed Forces Communica-
tions and Electronics Association
NOVA Chapter, Computer Sciences
Corp, 6565 Arlington Blvd, M/C
DCA/AFCEA, Falls Church, VA
22046. April 1 to 2.

Microtronics ’87, Hannover, West
Germany. Hannover Fairs USA,
Box 7066, Princeton, NJ 08540.
(609) 987-1202. April 1 to 8.




POWER-ONE

Has Built Over 4,000,000 Power Supplies.
We Know What Really Counts. o

CUSTOMER SATISFACTION Through Quality. . .

¢ No one builds in quality like POWER-ONE. That's the main
reason we've been voted Byyers' Top Choice in OEM Power Supplies*
for three years running.

CUSTOMER SATISFACTION Through Pricing. ..
¢ Regardless of quality, there are no better prices in the
industry than POWER-ONE. Just honest, fair, competitive pricing,
day in and day out.

HTERN,

AT
ii (.

CUSTOMER SATISFACTION Through Selection. ..
¢ At POWER-ONE you have a choice. Whatever your

requirements call for—switching, linear, or custom designs—you get For our new 1987
the technology your need. Without the worry of being stuck with Catalog and brochure on
d best POWER-ONE capabilities,
S A CALL OUR TOLL-FREE
. LITERATURE HOT-LINF
CUSTOMER SATISFACTION Through Service. .. (800) 235-5943, Ext. 113.
e Our experienced factory and field sales force keeps POWER- From California:

: : ) 00) 421-3439, Ext. 113.
ONE service close at hand, whatever your location. This means fast, (800) g

competent response to your every power supply need, worldwide. ncitbr i Phies Raboly Techiias

CUSTOMER SATISFACTION Through Delivery. .. ﬁpwwe)ﬂ "”E

¢ Our entire line is stocked worldwide. . .not just a few selected D.C. POWer suppPLIES
models. Every POWER-ONE standard model is available today, ready H
for immediate shipment. No delays, no costly long lead-times. Just on- POWER-ONE D.C. POWER SUPPLIES
time delivery 740 Calle Plano ¢ Camarillo, CA 93010-8583
: Phone: (805) 987-8741 ® (805) 987-3891
*Electronic Buyers' News, Annual Top 100 Component Suppliers Survey. . .1984, 1985, 1986. TWX: 910-336-1297 ® FAX: (805) 388-0476

N~
ZIN @
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CONTROLLED
L4/ MOTION

D\ ...fast and
ﬁ easy

Optical encoders rsan

gearmotor. Brush-

moators with continuous ﬂuty torques

from 1.2 oz.-in. t-eBEoz—ln High
OM® brushless

servomutorswmhconﬁnuousduty
ta'quesfrorn64ez-n to 52
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microcircuits.

BlImeans custom

We offer twenty years experience in
thick and thin film hybrid design and man-
ufacturing to the highest military reliability
levels. When you design in Beckman
Industrial Corp., you get the responsive-
ness and guality that's made us an impor-
tant element in a wide variety of highly
successful programs such as Standard
Missile Il, Captor, Stinger, Harpoon and

For applications
assistance or our
Microelectronics
capability bro-
chure, call
(714) 447-2333.

Fax 714-447-2400

Beckman [ndustrial”

e e A W A Y e W

4141 Palm St., Fullerton, CA 92635
CIRCLE NO 17

CALENDAR

Invitational Computer Confer-
ence, Nashua, NH. B J Johnson &
Associates, 3151 Airway Ave, #C-2,
Costa Mesa, CA 92626. (714) 957-
0171. April 2.

Conference on Human Factors in
Computing Systems and Graphics
Interface, Toronto, Canada. Wendy
Walker, Conference Coordinator,
Computer Systems Research Office,
University of Toronto, 10 Kings Col-
lege Rd, Rm 2002, Toronto, Ontar-
io, Canada M5S 1A4. (416) 978-5184.
April 5 to 9.

Electro/Mini Micro Northeast,
New York, NY. Electronic Conven-
tions Management, 8110 Airport
Blvd, Los Angeles, CA 90045. (800)
421-6816; in CA, (800) 262-4208.
April 7 to 9.

Nepcon Southeast, Orlando, FL.
Cahners Exposition Group, Box
5060, Des Plaines, IL 60017. (312)
299-9311. April 7 to 9.

Annual Electrical Overstress Ex-
position, San Jose, CA. EOE, 2504
N Tamiami Trail, Nokomis, FL
33555. (813) 966-9521. April 21
to. 23,

Modern Electronic Packaging,
Washington, DC. Technology Semi-
nars, Box 487, Lutherville, MD
21093. (301) 269-4102. April 21
to 23.

Real-time Operating Systems: A
Hands-on Workshop, Los Angeles,
CA. Integrated Computer Systems,
Box 3614, Culver City, CA 90231.
(800) 421-8166; in CA, (213) 417-
8888. April 21 to 24.

Invitational Computer Conference
Computer Graphics Series, Mu-
nich, West Germany. BJ Johnson &
Associates, 3151 Airway Ave, #C-2,
Costa Mesa, CA 92626. (714) 957-
0171. April 23.
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Introducing OptiLab:

The Complete Microprocessor Development Toolbox.

the full-featured 8/16-bit
In-Circuit Emulator. Send
test patterns with the Input
Stimulus Generator and
observe their effects.

With the built-in EPROM
Programmer, you can

The star of the OptiLab
is Program Performance
Analysis that helps you
uncover invisible bugs,
eliminate unneeded code,
and cure program ineffi-
ciencies. OptiLab runs in

Applications Engineers
is standing by if 'you need
assistance.

But here’s the real news.
OptiLab is priced under
$7,000. Or, you can start
with a basic Orion system

You need the right tools to
speed completion of your
project and improve its
quality.

That's why we created the
OptiLab toolbox. The tools
you want for beginning-

to-end development and
optimization of micro-
rocessor code. OptiLab'’s

real-time, is non-intrusive,
and gives you outstanding
performance at a remark-

program devices without
leaving OptiLab.
Orion offers you ready

for as little as $2,995 and
add capabilities as you
need them.

support for more than

150 different microproces-
sors. MicroTargets™ allow
you to run and test your
software even before you
have working hardware.
And our crack team of

ully-integrated, PC-based
system lets you debug,
analyze, modify, optimize,
and test code in a seam-
lessly integrated environ-
ment. You can add your
own cross-assembler, too.

ably low price.

There's more. OptiLab’s
48-channel analyzer lets
you track bus state ac-
tivity and trap bugs fast.
Monitor your software as it
executes in real time with

Call now for complete
information on OptiLab
or other Orion microproc-
essor development tools.
All Orion products are sold
with a 15-day money-back
guarantee.

WRITE

Analyzer =
In-Circuit Emulator 0
Line-by-Line Assembler ¥
Debug Package f
Performance Analyzer
Stimulus Generator
EPROM Programmer

Everything from assembly
to final optimization of your
software can be done with
the OptilLab toolbox.

OptilLab presents a graphical
display of actual program
performance.

Call Toll Free: 1-800-245-8500

In California: (415) 361-8883

INSTRUMENTS, INC.

Orion Instruments, Inc., 702 Marshall Street, Redwood City, California 94063, U.S.A. Telex: 530942
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Now GE/RCA drives

L




CMOS into the FAST lane.

Advanced CMOS Logic: the new industry
standard that’s fast as FAST.

Now, Advanced CMOS Logic (ACL)
gives you speed and drive to match FAST.
You get all the advantages of CMOS, with
less than 3ns propagation delay (AC 00
NAND Gate) and 24mA output drive current.

Outperforms FACT.*

Our ACL is faster than FACT GE/RCA
ACL uses a 1.5 micron channel length N-well
CMOS process resulting in an on-chip gate
delay of only 0.7ns.

FAST speed, CMOS low power.

ACL power dissipation is typically less
than 25% of a FAST bipolar device. ACL dis-
sipates less than a quarter of one Watt while
switching, compared to one full Watt for a
FAST IC (transceiver operating at 5 MHz).
Quiescent power savings are even more
dramatic. ACL idles at 1/1000 the power of
aFAST IC (.5mW vs. .5W).

And with lower heat dissipation than
bipolar, you can expect ACL to perform more
reliably than FAST and AS.

Latch-up and ESD Protection.

Latch-up concernis virtually eliminated.
ACL uses a thin epitaxial layer which effec-
tively shorts the parasitic PNP transistor

*FAST and FACT are trademarks of Fairchild Semiconductor Corp

EDN March 18, 1987

responsible for SCR latch-up.

And new dual diode input/output circuit
provides ESD protection in excess of 2KV.

High Rel and macrocells, too.

Most ACL designs from GE/RCA will be
available in our macrocell library for standard
cells. And we'll have High Rel versions screened
to MIL-STD-883 Class B coming soon.

Expanding product line.

Ourline already includes 27 of the most
popular types, in both ACand ACT (TTL-
compatible) versions. And 77 more types will
be available in 1987.

Prices comparable to FAST.

Our ACL lineis priced comparably to
FAST, so your savings with CMOS low power
pay for the cost of switching.

Start your sampling today.

Put yourself ahead in the technology
race with free samples. Samples must be
requested on company letterhead. Write:
GE/RCA Solid State, Box 2900, Somerville,
NJ 08876.

For more information, call toll-free:
800-443-7364, extension 11. Or contact your
local GE/RCA sales office or distributor.
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Fpr \yorkstatiqns that
thrive in 2 multivendor

HP’s powerful family of technical workstations fits
right in with your present computing resources, as well
as those added in the future. With industry standard net-
working, operating systems, and languages. Plus hundreds
of advanced application packages, and performance extras
to give you the competitive edge in all of your engineering
and technical activities.

Our solutions are implemented on one of the indus-
try’s largest technical computer and workstation families.
It consists of the HP Technical Vectra PC, the HP 9000
series 200/300/500, and the new model 840 Precision
Architecture Computer.

Full UNIX System V compatibility.

HP’s technical workstations use AT&T’s System V
UNIX operating system with Berkeley 4.2 enhancements
and HP improvements. The result is a standard tuned to
the workstation environment with windowing, real-time
I/O extensions, graphics, six languages and other extras.

The networking you need.

HP offers the networking to unify design, test, manu-
facturing, and technical office automation in your company.
You’ll have ARPA and Berkeley services and TCP/IP on
Ethernet** and IEEE 802.3 to provide connectivity with
IBM, DEC, and other vendors’ products.

Al power without special Al machines.

You get everything you expect in a multipurpose
workstation, plus the ability to run Artificial Intelligence on
the same machine. Based on Common Lisp, it lets you
harness Al power for accelerated software development.
You can also get premier expert system tools from com-
panies such as Intellicorp and Teknowledge.

Wide range of graphics solutions.
The choice is yours...from low-cost monochrome to
high-resolution color monitors...from simple report




run UNIX systems and
environment, talk to HP.

graphics to 3D solids modeling. There are industry stan-
dards like GKS and ANSI Computer Graphics Virtual
Device Interface (CG-VDI), to protect your investment
by making your existing software portable. HP’s acceler-
ated graphics solutions are highly modular, so you can
upgrade whenever you choose.

Hundreds of application packages.

Specialized technical applications? No problem. HP’s
application packages include logic and analog CAE, PCB
CAD, microprocessor software development, 2D design
and drafting, 3D solids modeling and finite element anal-
ysis, documentation and report generation, and database
management. New software packages are constantly being
added for an even larger selection.

HP—protecting your investment.

Buying HP’s solutions is not only a smart decision
initially, but it provides the added benefit of lower cost
of ownership that reflects our commitment to quality and
service. For more information, call your local HP sales
office listed in the telephone directory white pages.

Tap HP’s DATA-LINE

for complete facts...instantly!

For on-line information 24 hours a day, use your com-
puter, modem, and HP’s DATA-LINE. Dial 1-800-367-7646
(300 or 1200 baud, 7 bits even parity, 1 stop bit).

In Colorado call 1-800-523-1724.

*UNIX is a trademark of AT&T. **Ethernet is a trademark of Xerox Corporation.

K
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The easiest
setupin
logic
analysis?

Auto Setup™

You just
put your
finger
onit.

Gould introduces Auto Setup: from zero to 200 MHz in 26 seconds.

Gould already makes the industry’s It checks probes for activity, sets
most powerful logic analyzer— the threshold, chooses the appro-
the K450. Now, we make the easiest  priate clock speed and arranges
to use—the K450 with Auto Setup™  the channels on the screen, so that
you can see exactly what you

Press a key, wait less than 30 sec- ;
captured...instantly.

onds and, voila, you're ready to go.
All high speed channels (24 at
200 MHz, 48 at 100 MHz) give you
resolution to 5 ns. Sixteen interactive

What does Auto Setup™do for you?
Everything but connect the probes.

levels of Trace Control™recognize
and record the exact state/timing
event you want. No other analyzer
offers better triggering.

EDN March 18, 1987



An ample 4K memory, Auto Save But the K450 is only the leader in For comprehensive data sheets on
and a built-in disk drive give you all  an extensive Gould logic analyzer ~ any Gould product, call TOLL-FREE
the capability you're likely to need. family. For nearly 20 years, we've (800) 538-9320. Or write: Gould Inc.,
And of course, there's “Help”when  been building special modelstodo  Test & Measurement Group,
you need it. special applications. One will be 19050 Pruneridge Ave., Cupertino,
right for you. CA 95014. Act soon—Auto Setup™
isn't the only hot button we have.

K115—The pP Analyzer. K500—The Mainframer. K125—for CAE/CAD/ATE PG4064—Data Word 4070—Digital Storage

Up to 72 ch,, 200 MMz on 500 MHz on all 8 verification. Also does Generator. Simulates data Oscilloscope.The perfect

8 ch. Disassamblers for channels! The super functional testing of your words up to 64 channels 100 MHz analog oscilloscope
all popular pPs. computer analyzer. production units. wide, even bit slice pPs. replacement.

=2 GOULD

Electronics
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From 200 to 20,000 gates.
And on to standard cells.
That’s our track record.
Not just talk. But technology that’s
been put to work. To put working parts %
in your hands. 'i
Quite simply, this means you'll be hard
pressed to surprise us. No matter how
unique your application. You'll create I
designs with confident ease. And know
package awaits your circuit.
We also hasten to add that no one else
entire industry has produced as many
as we have. Over 7,000 to date. Not j
starts or prototypes, mind you. But fi
products. Shipped in production quantltm s
Plus once you start with us, you can stay -
with us. Because our standard cell experlencé
lets you create more complex designs. Still
knowing you'll get working products. In less
time. For less money. Without having to learn
a new vendor’s methodologies. 5
So why take any unnecessary risks? Call us
today at (800) 556-1234, Ext. 82. In California,
(800) 441-2345.
We'll go to extremes to get you into
production.

BN UJITSU

MICROELECTRONICS. INC.
T
Technology that works.

© 1985 Fujitsu Microelectronics, Inc.



Faster!

CMOS at speed.

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

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

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

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

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

DATABOOK HOTLINE:
7-800-952-6300, Ask for Dept. (37
i1-800-423-4440 (In CA), Ask for Dept. (37
32) 2-672-2220 (In Europe)

16) 475-3922 (In Canada)

— & SEMICONDUCTOR

We illustrate the Lockheed SR-71 Reconnaissance aircraft, holder of the world’s air Cypress Semiconductor, 4901 North Fipst Streot, %an Jose, CA 95134.

speed record: 2,193 miles per hour. We're fond of speed records. Over 30 of our parts Phone (408) 943-2666 Telex 821002 CYPRESS SNJUD, TWX 910-997-0753

have broken or still hold speed records for integrated circuils. PAL is a registered trademark of Monalithic Memovies, Inc.
©1987 Cypress Semiconductor




FIITORIAL

Direct sales costs too much

The pe-board layout packages described in this issue’s cover story
(pg 138) cost $1000 to $15,000. Until recently, similar software
could cost you $30,000 or more. We asked pe-board layout vendors
how prices could come down so much, so quickly. Had purveyors of
the high-priced models been raking in enormous profits before?

Whatever the earlier profits, vendors concede that profit margins
are less for low-cost packages than for high-cost ones. But suppliers
of the low-cost ones attribute their lower prices mostly to differ-
ences in sales practices. Instead of sending salespeople to prospec-
tive customers, vendors of low-cost layout packages use advertise-
ments, distributors, and the mail to reach customers.

The main drawback to using salespeople is the cost incurred to
keep them on the road. One company reported that it had spent
about $150,000 per year to maintain one salesperson’s job. Obvious-
ly, when you buy a product from a company that uses direct
salespeople, you're indirectly paying for part of those high costs.

If a salesperson adds value to a product, then he or she is worth
the extra cost. However, many electronics companies employ sales-
people with no engineering training; those people don’t understand
their products well enough to add that extra value. Such salespeople
can even lack the expertise to understand their companies’ promo-
tional literature.

That’s not to say you’ll never talk to qualified salespeople. But you
can learn at least as much as they know from other sources. First,
you can read a company’s literature and spec sheets. You can also
test the product. Software vendors will often send out demonstra-
tion disks. Many vendors rely on distributors, who let you run
programs in their offices. You'll learn more by trying a program
than by listening to someone tell you how wonderful it is.

Alternative sales approaches can thus provide more results per
sales dollar than direct sales. Many electronics firms, for example,
are following a trend started by the garment industry: They're
mailing videotapes that describe their products. The companies
that apply such innovative marketing techniques and therefore offer
products to you at the lowest cost will be the ones to survive.

e C. roaman

Eva Freeman
Associate Editor

EDN March 18, 1987
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What else yo
From

What more dare you ask from a company that time
and again during the past half century has produced
outstanding new breakthroughs in the communications
industry? Well, you might ask for ferrite cores for
switching power supplies, EMC data line filters, piezo-
electric buzzers and actuators, magnetic card readers,

Magnetic
rotary
encoders

Piezoelectric
actuators

58 CIRCLE NO 147

u could
Tokin.

Ferrite cores

Manual magnetic card readers

and magnetic rotary and linear encoders—but also
much, much more.

Tokin has many new products to offer you, and we
look forward to showing them to you at Electro/87,
April 7—9, 1987, in New York City. We'll be in booths
#2079 and #2081.

EMC data line filters

Piezoelectric
buzzers

Tokin Corporation

Head Office: Hazama Blidg., 5-8, Ni-chome,
Kita-Aoyama, Minato-ku, Tokyo 107, Japan

Tel.: Tokyo (03) 402-6166 Telex: 02422695 TOKIN J
Tokin America Inc.

2261 Fortune Drive, San Jose, California 95131
U.&A. Tel. 408-946.4887

You can reach our agents by phone:

London 01-837 2701; Paris 1-45 34 75 35;

Milan (0331) 678.058, Munich (089) 5164-0;
Seoul (02) 7775767 ; Taipei (02) 7311425
Hong Kong 3-315769, Singapore 747-8668

EDN March 18, 1987



THE BEST QUALITY PRODUCTS.
MADE IN AMERICA.

Beginning in 1984, our Roseville, California
fabrication and manufacturing facility developed
a new standard for comparison: 50 failed parts
per million (ppm), or less.

Currently building high-volume, 1.5-micron-
technology memories, digital signal processors,
and microcomputers, NEC Electronics reaches a
new level of commitment for traditional Japanese
quality made in America. With highly automated
fabrication, assembly, and test, we meet your
just-in-time delivery requirements with the best
quality products to give you an uncomplicated
source.

Improving Customer Service

The next phase of development at Roseville
includes a complete gate array capability that
will give you even better turnaround time and
control of your customer-specific ICs. Combined
with existing and new design centers in major
technology areas, NEC Electronics offers
complete customer service that takes you from
design to high production with the leader in
worldwide capacity of high-technology products.

The Uncomplicated Choice

Because of the commitment made in 1981,
NEC Electronics now offers you an uncompli-
cated choice to meet all your semiconductor
requirements. For the best of both worlds call
1-800-632-3531. In California, call 1-800-632-3532.
Or write to NEC Electronics Inc., 401 Ellis Street,
P.O. Box 7241, Mountain View, CA 94039.

©Copyright 1987 by NEC Electronics Inc.

NEC Electronics’ 170,000 square foot
fabrication and manufacturing facility
in Roseuville, California
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BEFORE THEY TRAVEL AT 17,500 MPH,
THEY TRAVEL IN HARDIGG CONTAINERS.




For spaceborne telescopes
as well as commercial
satellites, some of the
extremely sensitive com-
ponents and assemblies
are shipped and stored
in specially designed
Hardigg containers. So,
before they travel the
vacuum of space, they
travel with us.

PROVEN PERFORMANGE

These components need-
ed to be safely contained
in an extremely dry envi-
ronment that could with-
stand shock

up to 30g’s. Not
only did we meet |
the challenge, |
but provided a
container that
went well
beyond the
requirements. |
Just like we e
have with so
many other
difficult containerization
problems for the com-
mercial marketplace over
the last twenty years.

Another example is a
container we designed
for a very delicate medi-
cal diagnostic component
to a CAT Scan system.
The units are stored and
shipped all across the
U.S., India, Africa, and
Europe. We designed a
container that not only
protected the crystal
elements
from mech-
anical shock
but also pro-
vided pro- §
tection from
damaging
thermal shock ™=
as well. .
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PROVEN CAPACITY

The reason we can pro-
vide answers to so many
difficult containerization
problems rests on our

- skillful, knowl-
8l edgeable Appli-
I cations Engineer-
| ing staff, and
- our complete
manufacturing
| capabilities. Our
| engineers are

i

l shock-mitigation
. and environmen-
| ' tal engineering
specialists that
live and breathe contain-
erization. And our facilities
enable us to provide high
or low volume quantities,
while controlling every
aspect of the manu-
facturing process; from
mold making to tooling,
and metal
working to
- plastic
a7 fabri-
R cation.
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So, before you send

N6 your next product on a

journey to outer or inner

# space, call the container

company that’s a
A proven traveller—
, Hardigg.

f HARDIGG
/’l INDUSTRIES, INC.

HARDIGG

P.O. Box 201

North Main Street

South Deerfield, MA 01373
Telephone: (413) 665-2163
Telex: 955431







reasons to choose
Micro-Rel for full

design and fab ]
and rad-hardened I
a few recent landmarks.

Our quality certifications. In

« addition to high-rel standard

883C, we were one of the first 12
companies to attain certification to
1772 by DESC; we expect to have full
1772 quallﬁcatlon by mid-1987. And
we're the only company with multi
layer cofired ceramics capability.

3 Our technologies. Our CMOS
IC technology includesa 3
micron and 5 micron process. E
has linear and digital standard ¢
available. Our bipolar technology
includes 20V, 40V and 100V pro-
cesses. Each can utilize dielec cally
isolated wafers to eliminate paras
interaction between devices. Often
our ICs can replace many compo-
nents, reducmg manufacturing co
and overall size and weight while
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No Other Company
in the World

makes 100(0) (& » gzslckpll)zll{le/Cardcage

Sempiies

p aCkaglng/ o Backplanes

interconnection ¥ e

products designed « Test Adapters

specifically for & j—1 R etk

mlcrocomputer » N AN e Accessories

bus systems. DR § N

Rated #1 in Customer Evaluations
« Signal transmission integrity

» Lowest propagation delay

« Lowest crosstalk

« Highest power rating

Proven Quality
. Quallty of de51 n
%0 ity of manufactured product
« 100% computer tested
. Traceabllltly
« Five year [imited warranty

On Time Delivery

« Order tracking

« Effective shop floor control
« JIT account reporting

<Y
3

Delivered to Exact Customer Specifications
« Customizing to special needs is an integral part
of the Hybricon process
. gost effective: Starts from extensive CAD data
ase
« Interactive: Continuous communication with .
customer

Don’t Settle for Less...

“Hybricon

12 Willow Road / PO. Box 149
Ayer, MA U.S.A. 01432-0149
(617) 772-5422 TWX710-347-0564
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Memory-based CMOS FIFO buffers sport
large capacities, rival the speed of bipolars

Peter Harold, European Editor

The latest generation of 9-bit-wide,
memory-based FIFO buffers allows
you to implement data-rate buffers
or data-delay lines as deep as 4096
words with a single chip. With little
or no glue logic, you can cascade the
FIFO buffers to obtain greater
depth, word width, and data rate.
Because most of these FIFO buffers
are based on an industry-standard
pinout, many FIFO buffers with dif-
ferent depths maintain pin and func-
tional compatibility with one anoth-
er. Others depart from the norm to
provide novel features—for exam-
ple, serial 1/0, programmable sta-
tus flags, and parity genera-
tion/checking logic.

High-capacity FIFO buffers are
based on memory architectures
rather than on the shift-register
technology often used to fabricate
their smaller 64-word counterparts.
By employing the latest CMOS
biport memory-cell techniques, sev-
eral manufacturers have created
high-capacity FIFO buffers that are
capable of sustaining input and out-
put data rates of 15 or 20 MHz,
rivaling the speed of smaller bipolar
parts. In addition, the new buffers’
memory architecture eliminates the
ripple-through delays that contrib-
ute to the input-to-output latency
time inherent in shift-register FIFO
buffers.

A memory-based FIFO buffer has
a static-RAM array to which input
data is written and from which out-
put data is read. The RAM is ad-
dressed by two ring counters, one
containing an In pointer and one
containing an Out pointer. The In
pointer defines the next RAM loca-
tion that input data is to be written
to; the Out pointer defines the next

EDN March 18, 1987
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Fabricated in CMOS SOS technology, the 512X9-bit MA7001 FIFO buffer from Marconi
Electronic Devices is inherently free of latch-up problems. If there is sufficient demand, the
company will manufacture the part to ESA radiation-hardness specifications.

location that output data is to be
read from. Internal comparators,
which keep track of the difference
between the In pointer and the Out
pointer, serve to activate status
flags that tell you how full the FIFO
buffer is. You could think of these
FIFO buffers as a hardware imple-
mentation of the circular buffer
often created in software to queue
data into a pP-based system.
Because the data contained in a
memory-based FIFO buffer re-
mains static in a memory location,
no shifting of data from one memory
location to another is required as
the FIFO buffer fills and empties.
Hence, the input-to-output latency
time is only the time taken to per-
form one write cycle and one read
cycle on the RAM—it’s typically on
the order of 100 nsec or less for a

memory-based FIFO buffer fabri-
cated in CMOS technology.

One of the first memory-based
FIFO buffers to become commer-
cially available was the 512x9-bit
MK4501 CMOS FIFO buffer, which
was designed by Mostek before its
takeover by Thomson Semiconduc-
tors. The buffer’s pinout and 1/0
architecture have subsequently
been adopted as an industry stan-
dard.

Because a memory-based FIFO
buffer’s memory array requires no
external addressing (all read/write
addressing is handled internally by
the two ring counters), it’s possible
to make FIFO buffers of any capaci-
ty pin compatible with one another,
as long as they have the same data
width. As a result, several other
manufacturers have announced, or
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WHY CHOOSE A ZAX EMULATOR
WHEN DEVELOPING WITH HITACHI,
MOTOROLA, NECORINTEL?

Unparalleled support for true emulation of their
microprocessors! Emulation that places you in control
of beating your microprocessor design deadlines. User-
convenient emulation that makes your job a lot easier.

ZAX offers a broad range of in-circuit emulators con-
ceived, designed and tested to meet your development
needs. Emulators for NEC's V40/V50, Intel’s 8051/8052
family of microcontrollers, Motorola's 68000/10 and our
newest emulators for Hitachi's 6301 and 64180 series.
Additionally, we support Z80, 6809/E, 8086/88 &
80186/188, VV20/V30 microprocessors and the 8048
family of microcontrollers.

All ZAX Emulators contain an internal processor,
“loanable” RAM and extensive debugging mechanisms.
They function in real-time and are rated at the same clock
speed as the manufacturer’s processor. The emulators
introduce no added wait states so the prototype program
can be executed exactly as the processor would and in
the same length of time.

Unparalleled software support is also provided by
ZAX. We offer extensive interface and development soft-
ware for our emulators. All ZAX Emulators interface to
a variety of host computers via the optional ZAX-
developed communications utility ZICE-Il. For develop-
ment software access, we offer a broad range of pro-
ducts including "“C" & Pascal compilers, cross
assemblers/loaders and object module librarians.
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And should you need a wholly supported host com-
puter, look no farther than ZAX. The ZAX BOX-ER is an
economical host computer that's easy to use, delivers
abundant processing power, possesses superior memory
capacity and supports high resolution graphics for
engineering applications. The perfect complement to
our emulators.

At ZAX, we're committed to providing you with the
tools you need to beat your microprocessor design
deadlines. All of our products are backed by a full, one-
year warranty which protects you from unnecessary
delays. So, whether you're engaged in development
using a microcontroller or a variety of microprocessors,
call us and we'll show you why you need ZAX's Unparal-
leled Support.

To order any ZAX Emulator or for more
complete information on our product
line, call us TOLL FREE at 800-421-0982
(in California phone 800-233-9817) or
write to ZAX CORPORATION, 2572 White
Road, Irvine, CA 92714. In Europe, call
(49) 2162-32034.

INX

Zax Corporation
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are about to announce, MK4501-
compatible parts having capacities
as great as 4096 words. This com-
patibility isn't confined to single-
device operation either—the parts
maintain compatibility even when
you use multiple devices to expand
FIFO-buffer depth or width. If you
expand your FIFO buffer’s depth by
cascading devices as shown in Fig 1,
you can use exactly the same inter-
connection scheme for 4096-word
FIFO buffers that you'd use for 512-
word FIFO buffers.
Manufacturers offer MK4501-
compatible devices in a range of
capacities and speed selections.
Table 1 gives salient specs for a
number of these devices. You'll find
that most of the parts listed in the
table as MK4501 compatibles have a
Half-Full flag output, which doesn’t

exist on the MK4501. Generating
the Half-Full status flag is actually a
second function of the expansion-out
pin on most of these devices. You
can use the pin as a Half-Full flag
output only when you’re using a
single device to implement your sys-
tem’s FIFO buffer. When you con-
figure multiple devices for depth
expansion, the Half-Full output au-
tomatically reverts to the expan-
sion-out pin function.

If you’re concerned about CMOS
latch-up problems—for example, if
you're designing equipment for use
in electrically harsh environments
—consider using Marconi Electronic
Devices’ MA7001 512%9-bit FIFO
buffer. The device, which is pin and
function compatible with the Thom-
son Components-Mostek MK4501, is
fabricated in CMOS SOS (silicon-on-

sapphire) technology, so it’s inher-
ently free of latch-up problems. In
addition, even the standard part has
a degree of radiation hardness; it
can withstand a total-dose radiation
level of around 50k rads. If there is
sufficient demand, Marconi says, it
will produce the part with a radia-
tion-hardness spec that meets the
full ESA (European Space Agency)
requirements.

Although Mostek took the early
lead, it’s Integrated Device Technol-
ogy Inc that currently offers the
largest range of commercially avail-
able memory-based FIFO buffers.
To add to its 512x9-bit, 1024 X 9-bit,
2048 x9-bit, and 4096 X9-bit
MK4501 pin-compatible FIFO buf-
fers, the company has recently in-
troduced the 2048x9-bit IDT72103
and 4096 x9-bit IDT72104, which

g

|

FIFO

{ =

~

F
)

Vee

,}1
FtC CV:J
s DA

FIFO

FIFO

RS

| ’:l" | | }:\“’ 7
Y Y

|
F

KEY:
W=WRITE

R =READ
RS=RESET
FL=FIRST LOAD
D=DATA IN

Q=DATA OUT
Xi=EXPANSION IN
XO=EXPANSION OUT
FF=FULL FLAG
EF=EMPTY FLAG

Fig 1—You can e¢xpand a FIFO buffer’s depth by using any MK501-compatible FIFO buffer, irrespective of its capacity, in the above circuit.
If your device implements pin 20 as a Half-Full flag output, this output automatically reverts to the expansion-out (XO) signal when you

commect multiple devices.
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feature serial and parallel data in-
puts and outputs. These FIFO buf-
fers target applications in which the
data source or destination is a bit-
serial device, such as a magnetic
disk drive, a video scan, or a com-
munication link.

The IDT72103 and IDT72104
FIFO buffers incorporate a parallel
or serially loaded input register and
an output register with parallel and
serial outputs. Independent serial/
parallel mode controls on the input
and output registers allow you to
create a serial-to-serial, parallel-to-

parallel, serial-to-parallel, or paral-
lel-to-serial FIFO buffer. The part
that specs a 65-nsec cycle time lets
you load the input or unload the
output at serial clock frequencies as
high as 40 MHz.

Because serial data is often di-
vided into word lengths other than
nine bits, you can program the input
register of the IDT72103 and
IDT72104 to accept any word length
greater than four bits. When you
program the FIFO buffer to operate
in the serial-input mode, the paral-
lel data inputs become the outputs

of an internal, clocked, digital delay
line. You program the word length
by routing a suitable delay-line out-
put to the write-pulse input of the
FIFO buffer. When that delay-line
output becomes active, it initiates
the parallel transfer of data from
the input register to the FIFO buf-
fer’s RAM array, and it resets the
input register and delay line so
they’re ready to receive the next
serial data word. In addition, the
serial-input register has its own ex-
pansion logic; you can use multiple
devices to expand the word length

TABLE 1—REPRESENTATIVE HIGH- CAPACITY HIGH SPEED CMOS FIFO BUFFERS

PART ATIC , mxm&m READ-ACCESS
'MANUFACTURER  NUMBER @ne . TIME!
Dewmxw;my _ (nSEC) (nSEC)
CYPRESS SEMICONDUCTOR 7C412* 512x9 40, 50, 80 30, 40, 65
7C424* 1024 x9 40, 50, 80 30, 40, 65
7C429* 2048x9 40, 50, 80 30, 40, 65
DALLAS SEMICONDUCTOR ' . 512x9 65,80, 100 50, 65, 80
50, 65, 80
, DS201 048 . Bhige 50, 65, 80
INTEGRATED DEVICE TECHNOLOGY IDT7201 512x9 45, 50, 65, 80, 100, 140 35 40, 50, 65, 80, 120
IDT7202 1024 %9 45, 50, 65, 80, 100, 140 35, 40, 50, 65, 80, 120
IDT7201A 512x9 45, 50, 65, 80, 100, 140 35, 40, 50, 65, 80, 120
IDT7202A 1024 %9 45, 50, 65, 80, 100, 140 35, 40, 50, 65, 80, 120
IDT7203* 2048x9 65, 80, 100, 140 50, 65, 80, 120
IDT7204* 4096x9 65, 80, 100, 140 50, 65, 80, 120
IDT72103* 2048x9 65, 80, 100, 140 50, 65, 80, 120
IDT72104* 4096x9 65, 80, 100, 140 50, 65, 80, 120
MARCONI ELECTRONIC DEVICES MA7001* _5i2x we 65, 80
MONOLITHIC MEMORIES 67C4500" 2569 50
67C4501* 512x9 50
67C4502* 1024 %9 50
PLESSEY SEMICONDUCTORS MV61901*  1024x9 45
MVB1902* | 1024x9 15
MV61903" | 1024x9 | 15
THOMSON COMPONENTS-MOSTEK MK4501 k512><9 65, 80, 100, 120, 140, 175, 235‘ 50, 65, 80, 100, 120, 150, 200
MK4503* 2048x9 65, 80, 100, 120, 140, 175, 235 50, 65, 80, 100, 120, 150, 200
MK4505M* 1024 x5 25, 33, 50 15, 20, 25
MK4505S* 1024 x5 25, 33, 50 15, 20, 25
VLS| TECHNOLOGY VT2KF9* 2048x9 . 6B 50
VT2KF91* 2048x9 B 50

NOTES:

* DATA WAS PRELIMINARY AT THE TIME OF WRITING

1. FOR DEVICES OTHER THAN THE PLESSEY MV61902 AND MV61903
AND THE THOMSON COMPONENTS-MOSTEK MK4505M AND MK4505S,
WHICH ARE EDGE-ACTIVATED, THESE FIGURES ALSO REPRESENT
THE MINIMUM READ/WRITE PULSE WIDTHS.

2. INCLUDES DEVICES THAT DIFFER IN FIFO-BUFFER DEPTH FROM
THE MK4501, AND DEVICES THAT INCORPORATE A HALF-FULL
FLAG ON PIN 20 FOR USE IN SINGLE-DEVICE MODE.

3. USE ONLY AS A PRICE GUIDE. PRICE QUOTED IS GENERALLY
FOR A LOW-SPEED, COMMERCIAL-GRADE DEVICE.
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to greater than nine bits while
maintaining the serial word-length
programmability. Similar word-
length-programmability and expan-
sion facilities exist for the serial
output.

The IDT72103 and IDT72104 also
feature an impressive array of sta-
tus flags. In addition to Full,
Empty, and Half-Full flags, they
have Full-1, Empty+1, Almost-
Full, and Almost-Empty flags. The
Empty+1 and Full-1 flags indicate
that the FIFO buffer has only one
filled or one vacant location, respec-

tively. The Almost-Empty and Al-
most-Full flags are asserted when
the FIFO buffer is less than % full
or more than 7 full, respectively.

Plessey Semiconductors’ MV -
61902 and MV61903 FIFO buf-
fers—both of which are organized as
1024 X9 bits—are the only FIFO
buffers that have user-programma-
ble status flags. In addition to their
conventional FIFO-Empty and
FIFO-Full flags, these FIFO buf-
fers have a third flag, which the
manufacturer has trademarked as
the “Dipstick flag.”

You can program a register with-
in the FIFO buffer so that the Dip-
stick flag becomes active when a
specified number of buffer locations
is occupied by data. You specify this
number of locations, which can be
any number between 0 and 1023, by
applying a 10-bit word to the FIFO
buffer and by applying a shift-in
clock pulse while holding the buf-
fer’s master-reset pin active. The
nine most significant bits of the
10-bit word are applied to the de-
vice’s data-input pins, while the
least significant bit enters through

FLAGS cc')‘v:;:ﬁamfrv PACKAGE (NUMBER OF PINS) PRICE? REMARKS
E HFF . DIP (28), LCC (32) SAMPLES Q2 '87
EHFF . DIP (28), LCC (32) SAMPLES Q2 '87
EHFF . DIP (28), LCC (32) SAMPLES Q2 '87
EHEF . DIP (28) $1000 (100)
E HF F . DIP (28) $1950 (100)
E.HF,F . DIP (28) $42.80 (100)
E:F . DIP (28), PLCC (32), LCC (32) $13 (100)
BiE . DIP (28), PLCC (32), LCC (32) $18 (100)
E HF,F . DIP (28), PLCC (32), LCC (32), TDIP (28), FP (28) $13 (100)
E HF.F 5 DIP (28), PLCC (32), LCC (32), TDIP (28), FP (28) $18 (100)
E HF,F . DIP (28), PLCC (32), LCC (32) $27.00 (100)
ETHEE . DIP (28), PLCC (32), LCC (32) $40.50 (100)
E. E+1, AE, HF, AF, F—1,F DIP (40), PLCC (44), LCC (44) $3700 (100) | DEVICES HAVE BOTH
PARALLEL AND
SERIAL /0
E 1, AE HE AR F—1,F DIP (40), PLCC (44), LCC (44) $5550 (100) | DEVICES HAVE BOTH
PARALLEL AND
SERIAL 1/0
EF . DIP (28), LCC (28) £12.74 (1000) | FABRICATED IN
CMOS SOS
TECHNOLOGY
E HF,F . DIP (28), PLCC (28), LCC (28) $15.95 (1000)
E HF,F . DIP (28), PLCC (28), LCC (28) $18.15 (1000)
E HF,F . DIP (28), PLCC (28), LCC (28) $25.40 (1000)
E, HF, F . DIP (28) £2692 (1000)
E, DS, F DIP (28) £3796 (1000) | PROGRAMMABLE
DIPSTICK FLAG
E, DS, F, PE DIP (28) £4141(1000) | PROGRAMMABLE
DIPSTICK FLAG AND
PARITY LOGIC
E.F . DIP (28), PLCC (32), LCC (32) $1343 (100)
E HF F . DIP (28), PLCC (32) AVAILABLE Q1 '87
E, AE, MF, AF, F TDIP (24) AVAILABLE Q2 '87
HF TDIP (20) AVAILABLE Q2 '87
E, HF, F . DIP (28), PLCC (32) $40.34 (1000)
E, AE, AF, F PLCC (32) $4150 (1000)

KEY: AE=ALMOST EMPTY
AF=ALMOST FULL
DS=PROGAAMMABLE DIPSTICK FLAG
E=EMPTY

F=FULL

HF=HALF FULL

PE=PARITY ERROR

DIP=600-MIL DUAL-IN-LINE PACKAGE

FP=FLAT PACK

LCC=LEADLESS CHIP CARRIER
PLCC=PLASTIC LEADED CHIP CARRIER
TDIP=300-MIL DUAL-IN-LINE PACKAGE

EDN March 18, 1987
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the FIFO buffer’s output-ready pin.

Because the output-ready pin
normally functions as an output,
when you're programming the Dip-
stick-flag value you’ll have to drive
the output-ready pin from 3-state

This micrograph of a 2k x9-bit FIFO buffer,
VLSI Technology’s VT2KF9, illustrates the
regular array of memory cells typical of
memory-based CMOS FIFO buffers.

logic or from a 0 to 5V logic source
with a source impedance of 10 k() or
more.

The dipstick value remains intact
during subsequent reset periods,
provided you don’t issue a further
shift-in pulse during these resets. If
you don’t program the dipstick
value at all, it remains at its power-
up value, which sets the dipstick
function to act as a Half-Full flag.

In addition to offering the Dip-
stick function, the MV61903 FIFO
buffer incorporates parity checking/
generation logic. You can program
the parity logic to check the even or
odd parity of the eight least signifi-
cant input bits against the ninth
input bit; parity errors are indicated
on a separate parity-error flag out-
put. Alternatively, you can program
the parity logic to generate an even
or odd parity bit from the eight
least significant input bits (after
they have passed through the FIFO
buffer); this bit is then substituted
for the ninth bit in the output data.
You program the parity logic during
master-reset periods at the same

2Kx9
4Kx9

Parallel-Serial
FIFO

PARALLEL DATA OUY
» BTS

Featuring parallel and serial I/0 ports, the 2k x9-bit IDT72103 and 4k x9-bit IDT72104 FIFO
buffers from Integrated Device Technology provide data-rate buffering for serial devices such
as disk drives. In addition, each device sports seven status flags that indicate the amount of
data in the FIFO buffer.

70

time that you program the Dipstick
flag, by using the parity-error and
Dipstick-flag outputs as inputs into
which you place a 2-bit code. This
2-bit code allows you to enable or
disable parity generation and to se-
lect even or odd parity generation/
checking. As with the output-ready
pin, you’ll have to drive the parity-
error pin and Dipstick-flag pin from
3-state logic or from a 0 to 5V logic
source with a source impedance of
10 kQ or more.

The MV61902 and MV61903
aren’t pin compatible with the
MK4501. Because their input and
output handshaking controls are dif-
ferent from those of the other FIFO
buffers listed in Table 1, and be-
cause they each have an indepen-
dent, 3-state, output-enable control
line, their 28-pin package is short on
pins. As a result, the MV61902 has
only two outputs with which to indi-
cate the FIFO-Full, FIFO-Empty,
and Dipstick flags, and the
MV61903 has room for only one ca-
pacity-flag output, which it uses to
indicate the state of the Dipstick
flag.

The MV61902 must, therefore,
encode three flag conditions on its
two flag-output lines. As a result,
you'll need a few spare 2-input gates
and inverters or a 2- to 4-line decod-
er chip to decode the two flag-out-
put lines into single-line flag out-
puts. Similarly, with the MV61903
you’ll require a couple of D-type
flip-flops to decode the FIFO-Emp-
ty and FIFO-Full conditions from
the input and output handshaking
lines.

In some applications, however,
the Dipstick flag can save you exter-
nal logic. For example, if you want
to delay data by a programmable
number of clock periods—a common
requirement in DSP applications—
all you need to do is to AND the
dipstick-flag output with the shift-
in clock and connect the AND-gate
output to the shift-out clock. When
you start to clock the FIFO buffer,
data will be placed in the FIFO
buffer, but the AND-gate output

EDN March 18, 1987
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Here is the size, performance, and
cost breakthrough you have been
waiting for: The 68020 based
GESMPU-20 from GESPAC.

You can now unleash an
unprecedented amount of power
into your applications. On just 25
square inches, we have squeezed
a 12.5 MHz (16 MHz optional)
68020 32-bit microprocessor, a
68881 floating point coprocessor, 4
sockets for up to 512 Kilobytes of
EPROM, and up to 512 Kilobytes of
zero-wait-states CMOS RAM.

This board is totally expandable
through its G-64 bus interface. And
GESPAC has the largest variety of
inexpensive memory, interfaces,
controllers, and transducer cards
anywhere. Plus real-time disk
operating systems, high level
languages, and other software
tools. GESPAC has the total solution
to your system integration needs.

Best of all, because our boards
are small, they cost less. The new

GESMPU-20 is prlced below $1000 in

one hundred piece quantity orders.

So why wait¢ Contact us today
for information on the GESMPU-20
or any of the 150 G-64 bus system
components from GESPAC—the leader
in single Eurocard microcomputer
products worldwide.

Call (602) 962-5559.

IN USA - CANADA INTERNATIONAL
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50A West Hoover Ave. 3, chemin des Aulx
Tel. (602) 962-5559 Tel. (022) 713400

AR II Ii Mesa, Arizona 85202 CH-1228 Geneva

Telex 386575 Telex 429989
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won’t start to clock data out until
the Dipstick flag becomes active.
Because you can program the Dip-
stick to any value between 0 and
1023, you have full control over the
input-to-output delay.

Although they don’t have the fast-
est read/write cycle time, the
MV61902 and MV61903 do possess
the fastest read-access time (15
nsec) of any of the 9-bit FIFO buf-
fers listed in Table 1. Further, the
MV61902 and MV61903 each have a
separate 3-state output control.
Using these features, you can dou-
ble a FIFO-buffer system’s data
rate by multiplexing data between
two devices as shown in Fig 2.

The MV61902 and MV61903

FIFO buffers also feature a 0-nsec
data-hold time relative to the active
edge of the shift-in pulse. This spec
could save you a 9-bit latch if you're
interfacing to systems that don’t
guarantee they will hold data after
the active clock edge.

Note that the unique features of
the MV61902 and MV61903 are the
Dipstick flag and parity logic. You
could implement some applications
that use these features—for exam-
ple, the programmable digital delay
line—by adding external logic to
other, less-expensive FIFO buffers.
Unless you're constrained by other
factors, such as pe-board space or
power-supply considerations, there-
fore, you should weigh the higher

cost of the MV61902 and MV61903
against the cost of the external logic
that you’d have to add to other
FIFO buffers to achieve the same
functionality.

Thomson Components-Mostek
Corp should soon be able to lay
claim to the fastest high-capacity,
memory-based FIFO buffer around.
One speed selection of its 1024 x5-
bit MK4505 FIFO buffer, which is
currently under development, specs
a read/write cycle time of 25 nsec,
which allows the input and output of
parallel data at clock frequencies as
high as 40 MHz. The device has
independent input and output
clocks. It’s designed for use in sys-
tems (such as digitized video or
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oDD
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pa) v
CLR D - oAl CLR" =D
Q Q Q Q
DI DO I
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L
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DI > DO
- 3
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DI DO
IRB ORB
—— IR R
sl SO
FO F1 MR Y
of—=—IRA L L * ORA —»— 0
IR —————f MUX FOB F1B MR MUX ————® OR
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{ O—— FOA F1A ——Q ‘
‘ F1A FOA
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KEY:
SI=SHIFT IN DO =DATA OUT

MR«=MASTER RESET
OE=OUTPUT ENABLE
FO=FLAG OUTPUT 0
F1=FLAG OUTPUT 1

SO=SHIFT OUT
IR=INPUT READY
OR=0UTPUT READY
DI=DATA IN

Fig 2—To double the speed of your FIFO-buffer system, you can take advantage of the 15-nsec read-access time of Plessey Semiconductors’
MV61902 by using this circuit, which multiplexes data between two FIFO buffers. Although you could apply this technique to other
manufacturers’ FIFO buffers, you'd require more complex external logic to do so.
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Superior performance now runs

in th family.

Introducing the
8842A digital multimeter.
Choices. Choices.
Should you choose the powerful Fluke
8840A? Or the new, advanced 8842A?
Depending on the level of performance you
need, consider this:

Enhanced capabilities for new
applications.

The new 8842A is so technologically
superior, it can outperform DMMs costing
twice as much. Its capabilities include 0.003%
1-year basic accuracy and 100 nV resolution
for dc voltage measurements. And it incorpo-
rates exclusive new thin film resistors* for
a two-year calibration cycle.

The widely-accepted 8840A on the other
hand, offers value unmatched by any other
DMM in its class. Like the 8842A, it's simple
to operate. It gives you long-term reliability.
And it delivers high productivity with a low
overall cost of ownership.

Choose either model for under $1,000.
The 8840A starts at $795, the 8842A at
$995. Both are also available with True RMS
AC and |EEE-488 capabilities. Which one is

T
Sarth

Call toll-free 1-800-44-FLUKE
(1-800-443-5853) Ask for extension 140.

* Patent pending

right for you? The choice may not be easy. But
at least now, it's a family decision.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 8840A

FLUKE 8842A

0.005% basic dc accuracy (1 Yr.)

0.003% basic dc accuracy (1 Yr)

0.16% basic ac accuracy (1 Yr)

0.08% basic ac accuracy (1 Yr.) =

0.013% basic ohms accuracy (1 Yr)

0.008% basic ohms accuracy (1 Yr)

Resolution to 144V dc, 10uA dc, ImQ2

Resolution o 100nV dc, 1A dc, 1002

One-year specifications and warranty

Two-year specifications and warranty

8840A $795

8842A $995

8840A-09 with AC True RMS _ $990

8842A-09 with AC True RMS §1,245

8840A-05K IEEE-488 Field Kit $170

8842A-05K |EEE-488 Field Kit $170

FLUKE

IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.O. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100
EUROPEAN HEADQUARTERS: Fluke (Holland) BV., PO. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846

EDN Murch 18, 1947
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NEW
SERVO CHIP SET FOR
HIGH PERFORMANCE
HARD DISK DRIVES

FEATURES:

SS1567 SERVO DEMODULATOR

« Servo demodulation for dedicated
surface servo systems

» Di-bit quadrature servo pattern

« PLL synchronization

$51568 SERVO CONTRGLLER

« Servo control for dedicated surface
servo systems

« Quadrature servo pattern

« Linear velocity control loop

« Programmable offset and gain
control

= Microprocessor bus compatible
interface

$S1 569 SERVO MOTOR DRIVER

« Voice coil servo motor predriver

« Compatible with compiementary
power FETS

« Bridge output driver configuration

« Automatic head retract and spindle
motor brake command in the event
of power supply failure

Now, with Silicon Systems new Servo
Chip Sef, HDD designers have the
means to provide fast, precise, head
positioning in their high performance
hard disk drives.

The new chip set provides superior
performance and features lower power
dissipation, reduced board space, and
lower cost than alternative design ap-
proaches. With its high level of integra-
tion, the set includes all the functional
building blocks needed in the servo
channel, and it is easily controlled via
the microprocessor inferface.

For more information, contact:
Silicon Systems, 14351 Myford Road,
Tustin, CA 92680.

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

Jiﬁ'conﬂ‘ffmu“
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audio, image processing, or continu-
ous A/D- or D/A-conversion sys-
tems) through which data moves
continuously on a square-wave
clock.

The MK4505 will be available as
either a 24-pin master device
(MK4505M) or a 20-pin slave device
(MK45058) in the second quarter of
1987. The master device provides all
the control signals necessary to ex-
pand a FIFO buffer’s width and
depth, and it also includes Empty,
Almost-Empty, Half-Full, Almost-
Full, and Full flags, as well as In-
put-Ready and Output-Valid hand-
shaking pins.

The slave device has only a Half-
Full flag, but it has a second write-
enable input, and it includes an ad-
ditional read-enable input that acts
as a 3-state output control. Unlike
the master device, the slave device
can be forced to write data to and

read data from the RAM array irre-
spective of the FIFO buffer’s Full or
Empty status. In other words,
when the FIFO buffer is full, you
can overwrite its contents. When
the FIFO buffer’s status is set at
Empty (after you've read the last
word out of it), you can make it
reread the entire contents of the
FIFO buffer. Note that the ability
to reread the entire contents of the
FIFO buffer differs from the re-
transmit facility on MK4501-com-
patible devices; that facility resets
the memory array’s Out pointer to
location 0. This feature allows you to
implement such functions as data-
tracing (continuous write) or mes-
sage-retry (continuous read) opera-
tions. EDN

Article Interest Quotient
(Circle One)
High 503 Medium 504 Low 505

Cypress Semiconductor Corp
3901 N First St

San Jose, CA 95134

(408) 943-2600

Circle No 705

Dallas Semiconductor Corp
4350 Beltwood Parkway
Dallas, TX 75244

(214) 450-0400

Circle No 706

Integrated Device Technology Inc
3236 Scott Blvd

Santa Clara, CA 95054

(408) 727-6116

Circle No 707

Marconi Electronic Devices Inc
80 Smith St

East Farmingdale, NY 11735
(516) 756-1900

Circle No 708

Marconi Electronic Devices Ltd
Lincoln Industrial Park
Doddington Rd

Lincoln LN6 3LF, UK

(0522) 688121

Circle No 709

Monolithic Memories Inc
2175 Mission College Blvd
Santa Clara, CA 95050
(408) 970-9700

Circle No 710

For more information . . .

For more information on the FIFO buffers described in this article, circle
the appropriate number on the Information Retrieval Service card or con-
tact the following manufacturers directly.

Plessey Semiconductors
3 Whatney

Irvine, CA 92718

(714) 951-5212

Circle No 711

Plessey Semiconductors Ltd
Cheney Manor

Swindon

Wiltshire SN2 2QW, UK
(0793) 36251

Circle No 712

Thomson Components-Mostek Corp
1310 Electronics Dr

Carrollton, TX 75006

(214) 466-6000

Circle No 713

Thomson Semiconducteurs
45 Ave de 'Europe

78140 Velizy, France

(1) 39469719

Circle No 714

VLSI Technology Inc
1101 McKay Dr

San Jose, CA 95131
(408) 434-3000

Circle No 715
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SILICON SYSTEMS-
INNOVATORS IN INTEGRATION

Demonstrated Lead-
ership in Combining
Analog and Digital
Designs on a Single
Chip, and Offering Both
CMOS and Bipolar
Processing in Our Own
Advanced Wafer Fab.

DESIGN EXPERTISE

Silicon Systems is years
ahead of the competition
in the design of custom
and semicustom analog,
digital, and combined analog/
digital IC’s in Bipolar and CMOS
technologies. One reason for this
success is our heavy investments in
the most advanced computer-aided design sys-
tem called IDM— Integrated Design Methodology.
This proprietary design tool is the ultimate solution
for supporting our customers’ requirements. IDM
allows auto-routed cells, compiled macros, and full
custom circuitry to be intermixed on a single chip.
The result: IDM provides faster turnaround, lower
cost, and higher performance while eliminating
design errors.

This design “edge” has led us into a broad
diversity of design applications. However, we aren’t
resting on our laurels. With a dedicated design
automation team with 14 years of experience, we
are defining the state-of-the-art for future analog
and analog/digital design methodologies. Further-
more, our systems engineering background allows
Silicon Systems to live up to its name by providing

true systems on a

chip performance,
thereby affording our
customers a true
competitive advantage.

PROCESS EXPERTISE

But there’s more to a
great IC company than
just great design. And

that's why Silicon Sys-
tems developed a multi-
process wafer fab running
advanced CMOS and Bipolar
technologies optimized for
ASIC development and pro-
duction.
We run 3u CMOS with both high volt-
age (12V) and low voltage (5V) analog/digital
options. We also run 2u CMOS for digital applica-
tions and will soon be scaling these to 1.25u CMOS
with analog enhancements to follow.

In Bipolar, the company has extensive experi-
ence producing analog/digital design with our 3y,
4GHz f process. We are ramping up our newest
Bipolar technology which will extend our processes
to 6 GHz £ and even lower noise capability.

The point is: there is no company better
equipped to provide the right custom/semicustom
chip solutions for your most challenging analog,
digital, or combination analog/digital design prob-
lems. So, if you'd like to give your product a com-
petitive edge, call or write for more information:
Silicon Systems, 14351 Myford Road, Tustin, CA
92680. Phone: (714) 731-7110.

Circle 6 for product information

INNOVATORS IN JINTEGRATION

K
Circle 45 for career information JW Jm
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YOURE ON
ASYOUR

When you're trying to build the hottest
new products you can think of, you need the
latest, most sophisticated ASICs available.
And the greatest number of ways to use them.

And that’s the whole idea behind our Triple
Technology™Which gives you the ability to
combine analog, digital, and E2 cells all on the
same chip. And the confidence that they all fit

JANUARY

FEBRUARY

8 BIT Microcontroller Core Processor
Key Features

Core size: 4620 Sq. mils

Technology: 2u CMOS
Speed: 20 MHz Clock
Low Voltage: 3 Volts

Low Power:

I

<1 mA Static Halt Mode

i

B%JS :
‘ TIMER ‘ ’1NTERRUPT‘

I/0

REGISTERS

100% compatible with National’s COP820C 8-bit micro-
controller, this core processor features modifications on its
pinout to make it more flexible. Because of its small size and
versatile architecture, it can be combined — on a single chip —
with digital, analog, EEPROM and peripheral megacells
from our library, such as keyboard encoder, UART, RTC,
LCD/LED driver, and Watch Dog timer. The net result is
a dramatic savings in part cost and board area.

RS422 Differential Line Receivers And Drivers
Key Features

Differential Input Pulse Width 20 ns (min)

Output Pulse Width 12 ns (min)
Internal Hysteresis 150 mV (typ)
Output Drive Current @ Vol =0.5V 48 mA (min)
Operating Range 4.5t05.5Volts 0to 70° C
Technology 2u CMOS

e

———OQUE
e ]

Designed for high-speed data transmission in a noisy
environment, this new cell lets you integrate analog interface
circuitry with digital design. It can be simulated, along with
digital circuitry. It's fully compatible with our 280 digital
cells, 30 analog cells, and 20 EEPROM cells. It also gives you
2 micron technology. In CMOS. So you can look for reduced

board space, and low power consumption.

EDN March 18, 1987



LYASGOOD
LASTIDEA.

together, since they've all come from the same  our latest ideas. To give you more possibilities

source. Of course, we already give you the
richest cell library in the industry. But every

than ever. If you'd like to see our complete
library card, just write or call. In the meantime,

month this year, we'll use this space to introduce  just look what we've done for you lately.

MARCH

APRIL

ADCI10B 10-BIT A/D Converter

Key Features (Both cells)

Accuracy 10-bit
Power consumption S5VE10%
Technology 2u CMOS

A low-power, 10-bit successive approximation differential
input converter which uses a combination of ratioed resistors
and ratioed capacitors.

vOD DGnd VDD AGnd
I 1 | |
Vin — — bo Vout — — Do
Vb — b vC— —Di
VR — — b VREF/2 =T
VC — L b DGnd — H—Ds
ind — — be — D«
¥ ADCI0B [ M> DACIOB [~ <u«

F— be — De
b D
— be t: Ds
Convert — — b De

| s e )

CLK RD Busy CS WR CLK MODE

DAC10B 10-BIT D/A Converter
A 10-bit ratioed capacitor and resistor string DAC with
a deglitched sampled-and-held buffered output. Like the
ADCI10, it also uses 2 micron technology. In CMOS. All of
which makes us a tough act to follow. And gives you a good
reason to watch this space in April.

EDN March 18, 1987
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If your ASIC veandor has you trained to
expect missad deadlines, overshot budgets,
or anything less than what you need, what
you need is a new vendor.

With a full range of gate arrays and
standard cells, manufactured using double
level metal and down to 1.2 micron processes
for high-performance ASIC systems, Thomson-
Mostek is giving the industry just what it
needs — breakthrough technology in record-
breaking time.

At Thomson-Mostek, on-site mask
generation takes just 2 days. ASIC fabrication,
just 9 work days for gate arrays, 18 for standard
cells. In fact, total turnaround time from final
design review for gate array prototype devices
can be as short as 18 days, and standard cells
only 15 days more with the production ramp
beginning 4 weeks later.

STANDARD CELL PRODUCTS

Of course, delivery speed isn't the only
important thing. Thomson-Mostek also has
the experience and technology to offer com-
plete, all-on-one-site manufacturing of some
of the most innovative, high density, high-
performance products in the industry. Our
gate arrays consistently achieve a 97% rout-
ability level —the highest in the industry. We
offer a broad ASIC product line of 3-, 2- and
1.2-micron CMOS gate arrays and standard
cells, as well as CMOS mask programmable
filter and bipolar linear transistor arrays. And
all of our semicustom devices are charac-
terized and specified over the full commercial,
industrial and military temperature ranges.

So, if your business depends on turn-
around and technology, come to the ASIC
vendor that's trained to give you both.

We're Thomson-Mostek. And we're just
what you need.

TSSA SERIES
* 3 process

* large multipower macro set features programmable
generated RAM, ROM and PLA arrays configured
to your needs

« large 1/O family available in both pad limited and
core limited layouts for smallest die

» performance from 1.5ns typical

GATE ARRAY PRODUCTS

TSSB SERIES / TSSC SERIES

*2n and 1.2u processes

*« RAM, ROM, PLA, arithmetic and
microprocessor core functions

» packages customer-specified from 20-pin
PDIPs to 208-pin CPGA, PLCC and PPGA

« commercial, industrial and military temperature

ranges
« performance from 0.9ns

TSGB SERIES (2)) TSGC SERIES (1.2*11/2p) with 1K-10K densities

TSGB/GC No. No.Gates No. /O PWR DIP Package Pin Grid Arrays Chip Carriers
01000 1120 56 12 28, 40, 48 (C/P) 68 (C/P) 44,52, 68 (C/P)
02000 2128 76 12 28,40, 48 (C/P) 68, 84 (C/P) 44, 51,68 (C/P) 84 (C)
03000 3264 96 12 68, 84, 100 (C/P) 68, 84 (C/P) 100 (C)
04000 4256 108 12 68, 84, 100, 120 (C/P) 68, 84 (C/P) 100, 124 (C)
06000 5880 132 12 68, 84, 100, 120 (C/P) 68, 84 (C/P)
144 (C) 100, 124 (C)
08000 7872 168 16 84, 100, 120 (C/P) 84 (C/P)
144,180 (C) 100, 124 (C)
10000 9776 192 16 84, 100, 120 (C/P) 84 (C/P)
144, 180, 208 (C) 100, 124 (C)
C =ceramic, P = plastic
e
2 T :'3.\
2 days 2days
9:"‘ w:;‘ |
sy 6days \
pot W
days s
18 hwmw s
In addition to ASIC, Thamson-Matik manufactures a broad selection of MOS and bipolar devices for both commercial and military applications: microcomponents,

marmaries, leaorm/datacom and linear circuits as well as Discrete, RF and microwave transistors and passive components
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U.S. and Canadian
Sales Offices
Western Area:
Santa Clara, CA
408/970-8585
Irvine, CA
714/250-0455

Woodland Hills, CA
818/887-1010

Seattle, WA
206/632-0245

Longmont, CO
303/449-9000

Scottsdale, AZ
602/998-1580

Tigard, OR
503/620-5517
Central Area:
Carroliton, TX
214/466-8844
Bloomington, MN
612/831-2322
Schaumburg, IL
312/397-6550
Austin, TX
512/451-4061

Eastern Area:

Burlington, MA
617/273-3310
Mariton, NJ
609/596-9200
Huntsville, AL
205/830-9036
Liverpool, NY
315/457-2160
Poughkeepsie, NY
914/454-8813
Dublin, OH
614/761-0676

Greensboro, NC
919/292-8396

Norcross, GA
404/447-8386

Canada:

Montreal, Quebec
514/288-4148

Brampton, Ontario
416/454-5252

For all other
countries:

Thomson
Semiconducteurs

43 Avenue de I'Euro

78140 Velizy —

pe

Villacoublay, France

(1)394697 19

THOMSON|

COMPONENTS

1

MOSTEK
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TEN NEW
RS-232
OLUTIONS.

Pick a +5V-powered single-chip transmitter/receiver
for your application.

Number | Number Shutdown On-board Number Price
hpicatagp. PartNo. | 'XMTRS | RCVRS | Three-state | Caps. Pins (100up)
Digital PBX MAX230 5 o Yes No 20 $ 4.00
Interface
Pwpﬁe‘@\ MAX231* 2 2 No No 14 2.52
Interface
General Purpose MAX232 2 2 No No 16 3.60
Interface
Gen. Pur. Interface/ MAX233 2 2 No Yes 20 6.75
Space Saver '
Mot MAX234 4 o No No 16 3.60
eplacement
_Synchronous MAX235 5 5 Yes Yes 24 10.00
Communications
Bnttefry Powered MAX236 4 3 Yes No 24 5.00
Equipment
Modeﬁj MAX237 5 3 No No 24 5.00
Interface
+5V 1488/1489 MAX238 a a No No 24 5.00
Replacement
_IBM*PC MAX239* 3 5 Yes No 24 5.00
Compatible

*+5V and +12V powered. All others are powered by +5V only.

If you're looking for single-chip +5V RS-232 transmitters/receivers, you've
come to the right place.

Maxim offers you more RS-232 choices than anybody else. Not to mention
some very special features. Like low-power shutdown. And space-saving onboard
capacitors.

What's more, you get Maxim’s renowned quality. Like free 24-hour/150°C
burn-in of every part. And a failure rate of seven parts per billion hours of operation
(by far the best in the industry).

So now that you've found what you're looking for, simply call your Maxim rep-
resentative or distributor for samples and data sheets.

Maxim Integrated Products, 510 N. Pastoria Avenue, Sunnyvale, CA 94086,

(408) 737-7600.
VAKX /W

Distributed by Hall-Mark, Pi , Graham, Dipl t and Bell. Authorized Maxim Representatives: Alabama, (205) 536-3044; Arizona, (602) 860-2702;
California, (408) 727-8753, (619) 279-0420, (714) 739-8891; Colorado, (303) 841-8440; Connecticut, (203) 269-7964; Florida, (305) 365-3283; Georgia, (404) 448-1215; Idaho,
(503) 620-1931; lllinois, (312) 956-8240; Indiana, (317) 849-4260; lowa, (319) 377-8275; Kansas, (316) 838-0884; Maryland, (301) 583-1360; Massachusetts, (617) 444-8071;
Michigan, (313) 499-0188; Minnesota, (612) 941-7181; Missouri, (314) 291-4777, (816) 356-6340; Montana, (503) 620-1931; New Harmpshire, (603) 772-3300; New Jersey,

(609) 933-2600; New Mexico, (505) 884-2256; New York, (516) 543-0510, (716) 385-7744; North Carolina, (919) 847-8800; Ohio, (216) 659-9224, (513) 278-0714, (614)
895-1477; Oklahoma, (918) 832-7747; Oregon, (503) 620-1931; South Carolina, (803) 233-4367/8; Texas, (214) 386-4888, (512) 451-2757, (713) 778-0392; Utah, (801) 266-9939;
Washington, (206) 453-8881; Wisconsin, (414) 476-2790. Canada, (416) 238-0366, (604) 464-7620, (613) 762-9562.

United Kingdom, Maxim UK Ltd., 0735-75255, Dialogue Distribution, Ltd., 0276-682001, Thame Components, Ltd., 084-421-4561
Maxim is a registered trademark of Maxim Integrated Products. IBM is a registered trademark of International Business Machines Corp. © 1986 Maxim Integrated Products.
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Tools help you retain the advantages
of using breadboards in gate-array design

David Shear, Regional Editor

When you’ve considered the various
approaches to developing a gate
array, you may have deemed the
use of a breadboard as impractical.
Simulation has promised to make
breadboards obsolete, and the effort
to create the breadboard sometimes
seems prohibitive. Now, however,
with careful selection of device
types and helpful design tools, you
can reap the benefits that creating a
breadboard still confers, whether
you intend to build a gate-array
design right away, or to convert
from a design initially based on pro-
grammable devices to gate-array
form at a later date. In the near
future, you may be able to retain
these benefits through the use of
emulators that allow a thorough ver-
ification and simplify the process of
modification.

The use of a breadboard en-
hances, rather than replaces, simu-
lation, which remains an essential
part of the design process. Simula-
tion ensures that the gate array will
perform the defined task properly,
provided that the task is properly
defined. Worst-case analysis and
verification of critical timing paths
require the use of simulation.

Simulation, however, has limita-
tions of its own. It cannot yet thor-
oughly verify a design at the system
level. This activity is still the do-
main of the engineer, and all engi-
neers can make mistakes. What’s
more, simulation only answers
what’s asked of it, and it can only
test a portion of a design. If you
don’t direct the simulation to look at
the circuitry that contains an error,
or that is malfunctioning because of
an error elsewhere in the design,
that error will go undetected. Also,

EDN March 18, 1987
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Because of schedule constraints, the gate array in Data 1/0’s Unisite 40 universal
programmer had to work the first time. Company engineers built this breadboard to prove the

design of a gate array.

the time required to test an entire
design with a simulator is prohibi-
tive, even with the accelerators now
on the market. Finally, the simula-

tion of multiple-feedback shift regis-
ters, such as pseudorandom binary
sequencers and error-correction cir-
cuitry, is beyond the limits of to-
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Our simulations are accelerated on the MAGNUM.
It’s fast, low-cost and it a Zycad.

82

The New Magnum from $38,000

Zycad introduces a low-cost, high-performance
family of simulation accelerators for project teams
designing ASICs or entire systems. Now everyone
on the team—and every project team — can afford to
accelerate logic and fault simulation, right from
their desks.

Fast and Flexible

Magnum Integrates easily into your existing
simulation environment with a wide variety of inter-
faces to industry-standard simulators and hardware
platforms. A Magnum on the team will turn simulation
hours into minutes.

Available Options

* Hardware fault simulation

* Bidirectional switches

* ZILOS™ software package

* Memory modeling expansion

CIRCLE NO 71

Choose from Four Models

Pick a Magnum that's right for your specific
project. Zycad offers you four Magnum models that
are totally compatible with our Expeditor Logic and
Fault Evaluator® and System Development Engine™
families. Zycad gives you the widest range in accelera-
tor capacity and capabllity.

¢ ¢
Simulation Experts
Zycad application engineers match the
performance level of our accelerators in terms of cus-
tomer support. Your team can count on us for on-site
training, toll-free hotline help and simulation tips on
how to maximize your accelerator's performance.
Put Magnum on your team. Call or write: Zycad,
3500 Zycad Drive, St. Paul, MN 55109. 1-800-631-5040
(in Minnesota, 612-779-5555)

=d

©1986, Zycad Corporation
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day’s computing power.

Some of the classic reasons for
building a breadboard still apply,
but there are also some very impor-
tant benefits that did not exist in
the past. The best known advantage
to using a breadboard is the ability
to test the design in the system and
debug the logic in real time. If the
board-level system that will incor-
porate your design must work with
the unpredictable timing of asyn-
chronous events, you can monitor its
reaction to these stimuli. Another
familiar advantage is the ability to
test any existing software to ensure
that the new design is compatible
with a previous design.

When problems occur, you have
access to all of the circuitry. Simple
modifications take a very short time
to effect, and then you can test the
design again. Even if you must
make major architectural changes,
you can still use much of the bread-
board.

A little known—but important—
advantage to using a breadboard
involves the generation of test vec-
tors. The creation of test vectors is a
time-consuming and tedious task,
and it’s very easy to make a simple
error when you're dealing with ones
and zeros. Yet without an accurate
and comprehensive list of test vec-
tors, it’s difficult to verify the de-
sign with a simulator and test the
resulting silicon samples from the
first production run.

With the help of a logic analyzer
and a word processor, you can use
your breadboard to create your test
vectors. The logic analyzer connects
to the breadboard at the same
places where the pins of the final
gate array will be. As the system
runs, the logic analyzer captures all
of the generated patterns. You can
then edit these test vectors with the
word processor and render them
into a form acceptable to the gate-
array manufacturer. In effect, the
system automatically, and accurate-
ly, creates the test vectors.

On a typical project you can’t test
the software until the hardware has
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You can quickly test and modify a design in an actual circuit, in real time, using Xilinx’s
XC-DS2), Xactor in-circuit emulator.

been verified. If you don’t build a
breadboard, the software engineers
will have to wait until the gate-
array prototypes have returned
from the foundry and have been
tested in the system before they can
exercise the software. If you do use
a breadboard, the software engi-
neers can begin their tests as soon
as the breadboard is verified—sig-
nificantly shortening the design-to-
production schedule as a result. Ob-
viously, test engineers also have
access to the working system much
sooner when you use a breadboard.
You can even build more than one
breadboard, so that all those need-
ing the working system have simul-
taneous access to it.

You might also consider giving a
system based on the breadboard to
select customers for beta-site test-
ing. Even though the system may
not match the size or the speed of
the production version of your de-
sign, you can derive valuable infor-
mation by analyzing the response of
the end user.

A breadboard will help stream-
line the process of iteration as
well—a process whose importance is
too frequently underestimated.
Quite often management, the de-
sign community, and even engineers

themselves expect to create a virtu-
ally perfect design at the start, but
the reality couldn’t be more differ-
ent. A good design counts on the
engineer’s having an opportunity to
test and optimize it repeatedly; a
breadboard readily provides that
opportunity.

The creation of a large bread-
board is not an easy task. You
should automate as much of the pro-
cess as possible to minimize the pos-
sibility of human error. The use of
PLDs or PROMs renders the num-
ber of components making up the
breadboard more manageable, and
available software packages help
you gain mastery of breadboard-
building techniques.

Most schematic-capture pro-
grams produce a net list that a num-
ber of companies can use to wire a
breadboard automatically (Ref 1).
You create the design and then send
off the net list at the same time you
purchase the necessary compo-
nents. When you receive the com-
pleted wire-wrapped panel, you
place the components on the panel.
You then verify the design, and as
you make changes, you update the
schematic. Consequently, when you
complete the testing, the final de-
sign already exists in a file. You
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then create a final, corrected, accu-
rate net list for the gate-array man-
ufacturer. (For an account of one
company’s variation on this se-
quence, see box, “One company’s
approach to breadboarding.”)

The use of schematic-capture pro-
grams limits you to use of off-the-
shelf SSI and MSI devices, and it
often requires the conversion of the
standard logic devices into the
equivalent gate-array macros—an-
other potential source of errors.
Some gate-array vendors, however,
are beginning to use standard TTL
devices in their macro libraries, a
practice which will smooth the con-
version process.

One helpful breadboarding tool is
FutureNet’s Semicustom Develop-
ment System, which runs on an
IBM PC/AT with a 32-bit coproces-
sor board. The system helps you
perform several tasks essential to
the creation of digital circuitry,
from design entry and simulation to

Form type: partition

Partition: count
Inputs: 5
Total Pins Required: 13

Output Name: Output Type:
count Set

up Bidir
c__enable Bidir

sreg Set

Form name: count

Comb Outputs: 2 (2 w/feedback)

Reg Outputs: 6 (6 w/feedback)

Inputs Required:
c0,c1,c2,c3,c__enableclock,
enable,up

sO

s1
c0,c1,c2,c3,clock,dir__up,enable,
mode,pause,s0,s1

=

Fig 1—When partitioning a design with FutureNet's Dash-Gates, you enter the desired
outputs, and the software automatically specifies the required inputs. The part required to
perform this count function needs at least five inputs, two combinatorial outputs, six
registered outputs, and 13 pins. A 16R6 or equivalent would work.

the production of gate-array net
lists. The system’s Dash-Gates
package lets you create the design
using a functional description (the
system allows schematic entry as
well). After you've entered the de-
sign, you may either partition the
design into multiple PLDs or send
the net list directly to the gate-

dor requires.

One company’s approach to breadboarding

The approach to gate-array development used by Magnesys Inc
(San Jose, CA), a producer of bubble-memory storage subsys-
tems, is to use two breadboards for each gate-array design. This
methodology requires a minimum of tools—an IBM PC, schemat-
ic-capture software, and a logic analyzer. It’s not necessary to
spend large sums of money on exotic equipment.

The engineers enter a design into a schematic-capture pro-
gram, which creates a net list that an automated wire-wrapping
service can use to build the first breadboard. The engineers then
integrate this breadboard with the target system and debug the
system until they’re satisfied with its operation.

The updated schematics then undergo three types of treatment:
They’re sent to the wire-wrapping service, which creates the
second breadboard; they’re converted into the gate-array vendor’s
library; and they're given to someone else—another staff engi-
neer, a consulting engineer, ete—for independent verification of
the schematic translation. The design team then creates a vendor-
compatible net list, as well as any other documentation the ven-

When the second breadboard arrives, the design team again
verifies the design in order to prove that the documentation is
correct. A logic analyzer with an interface to a computer assists
in the creation and editing of test patterns. The entire gate array
is then simulated at the vendor’s facility. The resulting documen-
tation released to the gate-array vendor goes with a high degree
of confidence on the part of the design team.

84

array manufacturer. If you're going
to make a breadboard, you would
elect the former alternative.

The partitioning of the design is
semiautomatic; you make many of
the decisions. You survey the design
and group sections that will most
likely fit into a PLD, usually by
separating pure logic from that
which requires latches. Then you
select outputs. Dash-Gates will de-
termine the inputs required to cre-
ate the selected outputs, and it will
define the number of inputs and
latches required (Fig 1). You then
select the appropriate PLD and de-
fine the input and output pins.
Dash-Gates then creates a file defin-
ing the PLD. This process repeats
until you have converted as much of
the design into PLDs as you desire.

Right now, the system will parti-
tion only functionally entered de-
signs. In the near future, the sys-
tem will be able to convert a
schematic into a functional descrip-
tion and then partition that descrip-
tion. Also, the system does not yet
provide a PLD interconnect dia-
gram automatically, but the signal
names on the PLDs will match. You
can then make a net list for wire-
wrapping the breadboard. Soon the
interconnection of PLDs will be au-
tomated, and Dash-Gates will be
able to create a net list that can be
used to wire the breadboard.

Once you’ve proven the design
information on the PLD-based
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The game is o

. 4

D

ver.

OMNI. The only universal programmer.

A totally new concept in PROM
Programming. OAE has drawn upon 12
years of research and manufacturing
experience to develop the ultimate in
software configured programmers. By
combining up to 64 programmable pin
drivers with a new database of over
1400 parts, the software configured
OMNI can program hundreds of
EPROMs, EEPROMs, EAROMSs,
bipolar and CMOS PROMSs, PLDs,

microprocessors and ASICs
(Application Specific ICs). In fact, the
OMNI’s unique pin drivers can program
and test all known programmable
semiconductors, from bipolar diode
arrays to ECL PLDs. in addition, an
optional parametric editor can be used
to screen every device programmed to
your company’s own specifications.

* 100% Software Configured.

* Unlimited Free Library Updates
available for 2 years.

* Plug compatible with over 350
different computers and operating
systems.

» Over 20,000 devices may be added to
the OMNI’s new nonvolatile library.

* Fast high voltage, high current pin
drivers can supply +1.5A continuous,
and +4.5A to +10A peak at each pin.

* 100% laser trimmed references —
no calibration is ever required.

Over 4,000 steps of voltage and
current resolution plus sub-

nanosecond timing resolution to
program everything from CMOS to
high power bipolar and ECL devices.

* The OMNI 64 supports ALL package
types, including SOs, LCCs, PLCCs,
PGAs, DIPs, etc.

* Full one year parts and labor and two
year software warranty period.

* The OMNI is small, portable, and easy
to use.

OMNI Series starts at just $ 3250.00

NOW THAT THE HARDWARE GAME
IS OVER... IT'S YOUR MOVE!

Call 1-800-828-0080 (1-800-423-8874
in CA) for a free demonstration today.

ONE
Oliver Advanced Engineering, Inc.
320 West Arden Street
Glendale, CA 91203
(818) 240-0080
TWX (510) 600-8099
CIRCLE NO 72
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breadboard, you use that same in-
formation to create the fabrication
data for the gate-array vendor.
Again, remember: If you incorpo-
rate any changes into your design,
you must update the associated file.
It’s vital that the file be accurate
before you create the fabrication
data used by the gate-array manu-
facturer.

When purchased as a complete
system, the Semicustom Develop-
ment System costs $31,880. The
Dash-Gates package alone costs
$5500.

Your choice: PLDs or PROMs

Another helpful logic-design tool
is Kontron Electronics’ LOG/iC. An
IBM PC-based version ranges in
price from $3990 to $9280, while a
VAX-based version costs as much as
$23,280. LOG/IC lets you define the
design with standard Boolean equa-
tions and truth tables; with a finite-
state-machine syntax; or as one of
several microprogrammable se-
quencers. After optimizing the en-
tered design, you create an output
file that defines registered PAL de-
vices, gates for gate-array produc-
tion, PLAs, or PROMs.

If you choose to use PAL devices,
you initially place those designs that
won’t fit into a single device into a
“hyper-PAL,” which is a hypotheti-
cal device that has 32 inputs, 32
outputs, and 99 product terms. The
information obtained from the de-
seription of the hyper-PAL will
allow you to partition the design

manually into multiple devices.

If you choose to use PLAs or
PROMs, you enter the design into
the LOG/iC system, which automat-
ically converts the design into a file
that will define the programming
pattern of the device. The system
will automatically partition the de-
sign into the devices you have se-
lected. LOG/iC provides an exten-
sive and growing library to simplify
the selection of programmable de-
vices. No matter what device type
you use, the LOG/iC system will
create the appropriate program-
ming file and allow the file to be
transferred to a programmer.

Monolithic Memories Ine, which
has recently entered the gate-array
market, has a software package that
will convert multiple-PAL designs
into gate arrays. MMI's $7500
Magik (MMI Advanced Gate Array
Integration Kit) software tools are
available on all Daisy systems, in-
cluding the Personal Logician.
These tools perform the full range of
required functions, from schematic
entry to the creation of the tapes for
the manufacture of the devices.

The Magik package incorporates
the PAL Integrator, which allows
you to specify and include one or
more devices into the gate array.
Boolean equations used to design
and program the devices are the
input to the PAL Integrator. The
program automatically converts the
equations to an equivalent hierar-
chical macrocell and generates the
associated schematic. Each device

For more information . . .

For more information on the hardware and software tools described in this
article, contact the following manufacturers directly or circle the appro-
priate numbers on the Information Retrieval Service card.

FutureNet Corp Monolithic Memories Inc
9310 Topanga Canyon Blvd 2175 Mission College Blvd
Chatsworth, CA 91311 Santa Clara, CA 95050
(818) 700-0691 (408) 970-9700
Circle No 701 Circle No 703
Kontron Electronics Inc Xilinx Inc
633 Clyde Ct 2069 Hamilton Ave
Mountain View, CA 94039 San Jose, CA 95125
(415) 965-7020 (408) 559-7778
Circle No 702 Circle No 704
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SPRAGUE

POWER OP AMPS

For:

Linear Servo Amplifiers
Bipolar Voltage Regulators
AC and DC Motor Drivers
Audio Power Amplifiers
Voice-Coil Motor Drivers
Wien Bridge Power Oscillators

ULN-3751Z
POWER OPERATIONAL AMPLIFIER

@ Peak Output Current to £3.5 A

@ Operating Supply Range =3 Vto 15V
@ Unity-Gain Stable

#® 90 dB Typical Open-Loop Gain

® High Common-Mode Input Range

@® Thermal Shutdown Protection

Write for Engineering Bulletin 27118.1 or:
CHECK 118 ON READER SERVICE CARD

NON— INVERTING INPUT

INVERTING INPUT

VBoosT

CURRENT SENSE

OuTPUT [ 5

INVERTING INPUT

-
"
NON— INVERTING INPUT

ULN-3755W
DUAL POWER OPERATIONAL
AMPLIFIER

@® Peak Output Current to =3.5 A
@ Output Protection Diodes

@ Supply Boost or Bootstrapping
@ High Output Swing

@ +3Vto +20 V Operation

@ Unity-Gain Stable

@ Output Current Sensing

® Low Crossover Distortion

Write for Engineering Bulletin 27118.10 or:
CHECK 157 ON READER SERVICE CARD

&5 SPRAGUE

THE MARK OF RELIABILITY

488-5113



BUILDING BLOCKS.

SPRAG[JE Six new Sprague power operational amplifiers meet the growing need for monolithic
linear interface drivers by providing a low-component-count solution to high-current
design challenges. The new devices are capable of driving
P OP S loads up to +£3.5 A and +20 V. These single and
dual-channel power op amps are universal
S[MP | FY DESI NS building blocks that merge the versatility of
small-signal op amps with the brute force
capability of power drivers. Comprehenswe protective features are provided
BY DESIGN on-chip. Recommended applications include use with servo systems, dc

motors, single and multi-phase ac motors, disc drives, audio systems, CRT
deflectors, and voltage regulators. Sprague Electric Company, a Penn Central unit, World Headquarters, Lexington, MA.
For Brochure WR-206 and applications information on Power Operational Amplifiers, write to
Technical Literature Service, Sprague Electric Company, 41 Hampden Road, P.O. Box 9102, sp
Mansfield, MA 02048-9102. For applications assistance, call Ron Lutz at (617) 853-5000. THE MARK OF RELIABILITY
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 AMERICAS BEST |
PROGRAMMERS

Z-1000B UNIVERSAL
PROGRAMMER

® Over 600 PLDs, EPROMs, EEPROMS,
Bipolar PROMs and INTEL MCUs.

Separate D/A channels for each pin.
Upgradeable PROM based software.
Stand alone or PC/XT/AT operation.
Two independent RS-232 ports.

64K or 256K bytes of DATA RAM.
EXATRON handlerinterface is standard.

Z-3000 HIGH VOLUME
GANG/SET PROGRAMMER

® 14,000 27256s programmed per day.

® 32 EPROMSs simultaneously with 1 to 8
DATA BLOCKS.

® 16 Intel or Motorola MCUs at a time.
® 64K to 256K bytes of DATA RAM.

Z-1200B TWELVE SOCKET
GANG/SET PROGRAMMER
® 2716 -27512,1 to 4 DATA BLOCKS.
® 64K to 256K bytes of DATA RAM.
® Software personality. No plug-ins.

Z-2500B IN-CIRCUIT
MEMORY CARD PROGRAMMER

® Programs up to 32 memory cards with
EPROMSs or microcomputers at a time.

® Two 1.2 Mbyte DSDD floppy disk drives.
Optional 20 Mbyte hard disk.

® Turnkey systems include programmer,
terminal, custom interface hardware and
software.

® Simple menu driven operation.

ZAP SERIES engineering and field service
programmers for EPROMSs to 27C1024, Intel
and Motorola microcomputers.

Z-400 economical bipolar PROM and EPROM

programmer.

SUNRISE ELECTRONICS, INC.
524 South Vermont Avenue
Glendora, California 91740

(818) 914-1926 )
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has a separate schematic, which re-
sides in a separate file. All of the
devices to be used in a gate array
are contained in a single directory
that defines the entire gate array.

The PAL Integrator supports
more than 60 of MMI's PAL device
types. This measure of support al-
lows you to create a design using
PLDs and standard logic, test and
verify the design in breadboard
form, and then place the design into
a gate array.

Emulators, superbreadboards

The ideal approach to gate-array
development would be to retain the
benefits of building a breadboard
without actually building it: You
would employ CAD tools to design
the circuitry and simulate worst-
case timing and racing conditions,
monitor the operation of the gate
array in the actual system in real
time, and instantly modify the gate
array where required. This ap-
proach would be possible if an avail-
able emulator could replicate the
behavior of the gate array, allow the
user to monitor all of the circuitry
within the array, and facilitate
modifications.

Coming very close to the ideal is
Xilinx’s development system for its
logic-cell array (Ref 2). The $3600
X(C-DS21 design editor runs on an
IBM PC/XT or PC/AT and provides
a design environment for the devel-
opment of an application using the
logic-cell array. When you complete
the design, you can download the
data into the actual device directly
from the PC, using the download
cable provided and three pins of the
device.

What gives the XC-DS21 its
power and versatility, however, is
the $6300 XC-DS24 Xactor in-cir-
cuit emulator, which allows you to
test and modify a design quickly.
You can evaluate the entire target
system, including the logic-cell ar-
ray’s interaction with software and
asynchronous events.

Once you've entered, simulated,
and routed your design, you plug

the Xactor into the target system
and run the design in real time. At
any time you can upload the internal
state of the logic-cell array into the
PC for analysis (by itself, the design
editor does not allow uploading of
files).

Depending on your design, you
can use the editor and emulator to
verify the target system and create
a comprehensive list of test vectors
by reading the internal state of the
emulator after each step. Such a list
proves useful when you want to
place the design into a gate array
and perform simulation and device
testing.

Current Xilinx logic-cell arrays
have 1200 or 1800 usable gates. An
8000-gate version should appear by
the end of 1987.

Sometimes it’s just not possible to
build a breadboard. With many
technologies, for example, there is a
big difference between the speed of
a discrete-IC version and that of its
gate-array counterpart. At the
upper limits of speed, the bread-
board will be significantly slower
than the final design. When the final
system simply won’t operate at a
slower speed, the breadboard often
isn’t useful, because it can’t keep up
with the data coming in. Despite the
existence of such cases, however,
breadboarding remains viable for a
sufficient number of designs to war-
rant your careful consideration.
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Is your semicustom design
often treated like . . .

JUST
ANOTHER
GOOD
MYSTERY?







) BE ANOTHER
ESS STORY

 Ferranti Interdesign—

‘the industry leader

'Since 1972 when Interdesign in-
' troduced the worlds first semi-
~custom IC array for integrating
" linear circuits onto silicon, we
"“have continued to prov1de the
.f.‘ ighest-quality, highest-perfor-

* mance semicustom linear, digital
d digital/linear combination
tegrated circuits in the in-

dustry.

With an impeccable track record
f over 5,000 successful integra-
ns, Ferranti Interdesign has
ven that our easy-to-use
-supported approach to
micustom circuit design can
be both pleasurable and pro-
fitable—stripping away the
mystique surrounding semi-
custom while turning your
design into another in
our long line of
great success stories.

Continuing support—from
design through production.
Ferranti Interdesign’s total
commitment to quality, military
screening, advanced CAD
systems, extensive engineering
support and design aids are
your assurance that at every
stage of the program we will
support you in achieving your
goals of cost-reduction, space-
reduction, power-reduction and
design security while maintain-
ing your competitive edge.

The industry’s broadest
selection of ASIC’s.

Ferranti Interdesign offers the
industry’s broadest selection of
semicustom integrated circuits
and technologies for both linear
and digital applications, in
either bipolar or CMOS tech-
nologies. In addition we also
offer the most advanced high-
performance digital/linear com-
bination circuits available. The
growing need to manipulate
larger amounts of data is mak-
ing these high-speed, low-power
ASIC’s increasingly popular.
Full CAD support.

As a sophisticated designer

of analog and digital
circuits you know the

quality, CAD-

importance of high-

supported design tools. Ferranti
Interdesign provides the
designer with a variety of user-
friendly design system options
for both analog and digital cir-
cuits. With the customer always
clearly in mind, Ferranti In-
terdesign’s CAD is dedicated to
the use of proven commercially
available hardware and soft-
ware, such as: the Mentor™,
Sun™ or Apollo® Workstations,
VAX™-based workstation, IBM
AT/XT®, Analog Workbench™,
FutureNet®, or PSpice™.

So, when it comes to your
design, don’t let it become just
another good mystery, call Fer-
ranti Interdesign today and get
your name in our latest volume
of great success stories.

For more information about
Ferranti Interdesign and our
quality products, please call us
at (408) 438-2900.

Solutions
in
Silicon

FERRANTI

Ferranti Interdesign Inc

Sequoia Research Park
1500 Green Hills Road
Scotts Valley, CA 95066
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- ZyMOS puts Big Blue

How do you get 100% compatible PC-AT functionality into your system?

Stuff it!

That’s right. Now you can add PC-AT
functionality to your system by
stuffing it with the PC on A Chip —
or POACH CHIP, as we call it. Up to
25,000 gates. Another CMOS inno-
vation from ZyMOS — the leader in
SuperCell™ technology.

Actually it’s two chips, that
replace over 50 of the 96 devices (53%)
on a PC-AT motherboard, including
all the microprocessor peripherals*.
Two chips freeing up all that board
space. Now, what does that mean
to you?

Among other things—you can
improve the performance, function-
ality and cost of your board or
system. And make it more reliable
too! Since POACH is implemented in
high speed CMOS, you can also expect
a reduction in heat and power con-
sumption. Imagine your system
performing at 12 MHz!

ZyMOS PCs on Chips are standard
products so you can design them in
fast. Getting your offerings to market
—ahead of time. And ahead of your
competition.

POACH Chip sets are only part of
the story. Since they are implemented
with cells from our SuperCell library,
you can integrate any of your iAPX
designs as we did the PC-AT. These
cells are 100% functionally compati-
ble with original off-the-shelf micro-
processor peripherals they replicate.
And can be interfaced to RAMs,
ROMs, PLAs and other cells from our
1.8 CMOS library.

Besides the POACH peripherals,
our more complex SuperCells also
include the 80C49 Microcontroller and
the 29C01 4-bit Microprocessor Slice.

At ZyMOS, we support you all
the way. We manufacture all our
own parts, then guarantee them with
our Zyp Silicon Level Simulator that
assures your circuit design will per-
form as planned. And our FAEs are
always ready to assist you.

Be there — ahead of time. Contact
one of our local sales offices to check
on the availability of the ‘“‘right
stuff’’. The POACH Chip Evaluation
Kit. It includes the two chip set plus a
surrogate motherboard. Put Big Blue
compatibility in your black box
now —and turn your competition
green with envy.

POACH AT CMOS Peripherals

*8237A DMA Controller
8254 Programmable Interval Timer
8259A  Programmable Interrupt Controller
8284 Clock Generator
82284  Clock Generator and Ready Interface
82288  Bus Controller
LS612 Memory Mapper
6818 Real-Time Clock/RAM
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in your black box.

Ahead of Time.

ZyMOS Corporation

477 North Mathilda Avenue
Sunnyvale, CA 94086

Phone: (408) 730-5400

TWX: 910-339-9530 ZyMOS SUVL

ZyMOS Sales Offices:

Sunnyvale, CA, (408) 730-5400

Los Angeles, CA, (818) 331-0604
Chicago, IL, (312) 272-7855

Boston, MA, (617) 263-7873
Atlanta, GA, (404) 662-1579

Fort Lauderdale, FL, (305) 272-1509

IBM is a registered trademark of International Business Machines Corporation.
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tus
the rack

Introducing the
HP 6621A-6624A system
DC power supply family.

You’ll save space, time, and money with HP’s new 6621A, 6622A,
6623A, and 6624A multiple-output system power supplies,

They offer you up to four low-noise DC outputs, 160 watts
total, in one box requiring just 5% ’’of rack space. Each com-
bines the functions of several power supplies and programmers,

a scanner, current shunts, and a DVM in one self-contained
package with a common HP-IB address. Outputs to 50 volts or
10 amps are available.

It’s easy for you to program outputs directly in both volts
and amps instead of cryptic mnemonics or percentages. Measure
and read back actual voltage and current. Display messages on
an LCD. Set overvoltage and overcurrent limits. Even connect
outputs in series or parallel for higher-output applications.

The bottom line?

More capability in less space. Faster setup. Less cabling.
And low cost of ownership at all stages of system development.

Call HP today!

Put us on the rack starting today...all models
are in stock now! For more information and
our DC Power Supply Catalog,
contact your local HP sales
office listed in the telephone
=2 directory white pages. Ask for
iﬁ‘ the electronic instruments department.

(15 Praread

‘ﬁf;} HP-IB: Not just IEEE-488, but the hardware, documentation and
'systems”  Support that delivers the shortest path to a measurement system.
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Electro /87 and Mini/Micro Northeast
programs will examine divergent topics

Tom Ormond, Senior Editor

The hallmark of this year’s Electro
and Mini/Micro Northeast confer-
ences is its diversity. The theme of
the professional programs is
“Emerging Tools and Technologies
for the Electronic Society of the
Future”; you'll encounter numerous
tutorials, sessions, and minitutor-
ials pertaining to both. During the
36 sessions, speakers will present
more than 150 papers (see box, “In-
formation on programs and regis-
tration, ” pg 98).

Tutorials augment schedule

Electro/87 and Mini/Micro North-
east will run from April 7 to 9 at the
Jacob Javits Convention Center in
New York City. On Monday, the day
preceding the formal start of the
conferences, the IEEE Metropoli-
tan Sections Activities Council and
Electro/87 are co-sponsoring five tu-
torials. As of March 19, prices for
the tutorials range from $225 to
$355 (IEEE members) or $280 to
$410 (nonmembers). These fees in-
clude course materials and lunch as
well as show registration.

One tutorial, dealing with today’s
high-speed transmission systems,
will discuss how telecommunica-
tions technology is moving metro-
politan services into the digital
realm in anticipation of the Inte-
grated Digital Services Network
(ISDN), This tutorial will have four
speakerd: One will talk about high-
speed fiber-optic-based systems; an-

other will discuss advances in fiber-
optic technology; the third will
identify how to use fiber-optic sys-
tems in LLANw#; and the fourth will
offer upecific upplications as they
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relate to an end-user of high-speed
services.

During the second tutorial, which
will cover teleconferencing, you’ll
hear about the technical aspects of
designing a teleconferencing sys-
tem, including acoustics, echo can-
cellation, lighting, display techno-
logies, equipment control,
video-system design, audio-system
design, and communication-system
interfaces. Particular emphasis will
be on image-data compression and
satellite modem design.

The third tutorial will raise ques-
tions about monolithic microwave
integrated circuits (MMICs), which
are influencing traditional compo-
nent-design techniques as they re-
late to communication, defense, and
industrial applications. This session
will address what MMICs mean to
an engineer and how they might
affect system designs.

The fourth tutorial will look at
the history of radar, its present sta-
tus, and its potential applications
for the future. Equally applicable to
new as well as experienced engi-
neers, this tutorial will cover both
technology and systems.

In the fifth tutorial, which is on
pwP architecture, youll learn about
ongoing research into reduced in-
struction set computers (RISCs).
This meeting will analyze the prom-
inent design issues pertaining to the
RISC architecture.

Raise the Titanic

If you're planning to start off the
conference at the keynote break-
fast, scheduled from 9:00 to 10:30
AM on April 7 at the Marriott Mar-
quis Hotel, you'll get a special treat:
Dr Robert Ballard of the Woods

Hole Oceanographic Institution in
Massachusetts is the featured
speaker. In addition to finding the
Titanic, he has led or participated in
over 50 deep-sea expeditions, and he
has published 40 scientific articles.

Semicustom is on the agenda

Between April 7 and April 9,
you’ll have 36 professional programs
from which to choose. Several ses-
sions will concentrate on compo-
nents such as gate arrays, PLDs,
smart ICs, and LSI/VLSI parts.
Other sessions will address ad-
vances in system architecture, logic,
memory, processors, and number
crunchers.

Still others will discuss custom
and semicustom design centers,
tools, and design-verification tech-
niques, showing how they will have
an impact on analog, digital, and
communications systems. Sessions
on computer languages, software-
based systems, interface standards,
manufacturing technologies (such as
surface mounting), and the pros and
cons of offshore vs domestic manu-
facturing and assembly are also
scheduled.

One especially interesting ses-
sion, on high-definition television,
will include visual displays showing
how to apply the technology to film,
television, and printing. A mini-
tutorial on computer-graphics video
will present computer-generated 2-
and 3-dimensional animated images
as well as demonstrate shading and
lighting effects.

Six additional minitutorials will
deal with a variety of subjects.
Some, for instance, will give broad
overviews of emerging technologies
such as computer graphies and opto-
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LOW PROFILE/HIGH DENSITY
SWITCHING POWER

Case 23

Up to 600 Watts
3"x5"x14.25"
Main Channel
Up to 80A
Auxiliary Mag
Amp Outputs

400 to 600 Watts from up to 7 fully
regulated outputs in a package
that’s sized to fit your OEM
requirements. With the standard
features and options you are look-
ing for: N+1 redundancy; EMI
filtering to FCC 20780 Class A;
Main channel pre-load; A ball
bearing, brushless DC fan; DC
input models. International safety
approvals and field strappable ac
input voltage to fit anywhere in the
world. The Case 23 from
Qualidyne—try it on for size.

THE SWITCHER FIT FOR YOUR NEEDS

Qualidyne

QUALIDYNE SYSTEMS, INC.
3055 Del Sol Boulevard, San Diego, CA 92154
(619) 575-1100 Telex: 709 029 FAX: 619 429-1011
(800) 445-0425 In Calif. (800) 237-6885

CIRCLE NO 20

g";electrocube
RC NETWORKS

. . . Noise Eradicators

~yC Shush your circuits quickly and econom-
x\i UX ically with Electrocube’s standard line of
/A‘M

more than 400 metal can and encapsu-
lated, UL Recognized, RC Networks. Vol-
tage ranges of 200 to 1,000 VDC and 125 to
480 VAC are available, with special heavy
duty units ranging from 400 to 2,000 VDC
and 120 to 480 VAC. So, if you want your
circuits to be “seen and not heard'. .. write or
call Electrocube, 1710 So. Del Mar Ave,, San
Gabriel, CA 91776; Tel. (818) 573-3300.
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UPDATE

electronics. Others will review de-
sign guidelines for dealing with
electromagnetic shielding and cir-
cuit stability.

Social issues on the docket

The professional programs at
Electro and Mini/Micro Northeast
won’'t neglect social issues, either.
For example, you’ll find sessions
that will examine artificial intelli-
gence and evaluate the chances of
Al supporting (or supplanting)
human thinking. A panel discussion
will address ethical issues and ways
to alleviate the conscientious engi-
neer’s susceptibility to criticism.
You'll also have the chance to attend
a session on the legal aspects of
protectionism and another that ad-
dresses financial issues of interest to
the new entrepreneur. EDN

Article Interest Quotient
(Circle One)
High 506 Medium 507 Low 508

EDN March 18, 1987



TECHNOLOGY UPDATE

Electro/87, Mini/Micro Northeast product highlights

More than 700 companies will be displaying their
products at the Jacob Javits Convention Center.
The brief product descriptions that follow hint at
the diversity of the products you'll be able to see;
for more detailed coverage, watch for EDN’s
March 31 issue.

Test and measurement instruments

The MW920A portable optical time-domain re-
flectometer from Anritsu (Oakland, NJ) features
“EZ” keys that allow you to quickly select and set
measurement conditions. The unit’s 3-nsec pulse
width virtually eliminates any dead zones, allowing
you to locate fiber faults within 3m over distances
of 40 km. You can store or recall as many as five
sets of displayed data (including measurement con-
ditions and fiber traces) in the MW920A’s memory.

The SE 571 digital scope from BBC-Metrawatt/
Goerz (Bloomfield, CO) simplifies the task of get-
ting hard-copy output from a CRT: It has a built-in
thermal printer that prints all the information from
the CRT, complete with protocol of the informa-
tion, within 10 sec. Equipped with two 25-MHz
A/D converters, the SE 571 displays two signals
(10 MHz max) via sine interpolation. For digital-
circuit analysis, it provides as many as eight logic
channels. Because of its almost-instantaneous
printout capability, the scope also functions as an
8-channel logic recorder.

Keithley Instruments (Cleveland, OH) will intro-
duce its Model 194, a programmable high-speed
sampling voltmeter. Operating in the waveform-
analyzer mode, it can digitize signals at sampling
rates as high as 1 MHz with 8-bit resolution. Oper-
ating as a voltmeter, it has a high-resolution 16-bit
(4'%-digit) mode for sampling rates ranging to 100
kHz. It also has a wide dynamic range in the 16-bit
mode: 10 wV to 200V. These capabilities reside in a
full-rack system-voltmeter form factor.

Krohn-Hite Corp’s (Avon, MA) Model 2100 syn-
thesized-function pulse generator is an IEEE-488-
compatible programmable instrument with a
0.01-Hz to 31.16-MHz frequency range, 0.00005%
frequency accuracy, and 7-digit resolution. The
2100 includes nonvolatile memory that allows you
to store and recall as many as 75 complete front-
panel setups under either program or front-panel
control.

The TA2000 from Gould (Cleveland, OH), an 8-
channel thermal-array recorder, features a fixed
array of thermal writing styluses that provides a
recording width of 200 mm max with 8-dot/mm
resolution. The unit’s simple front panel provides

immediate and convenient access to common re-
corder controls.

At its booth, Western Graphtec (Irvine, CA) will
be displaying the TDA 3500, an 8-channel tran-
sient-data-acquisition system designed to capture
and store high-frequency nonrepetitive data. The
unit can operate in a stand-alone mode, in series
with an oscillographic recorder, or in parallel with
real-time recorders. Direct reading controls, conve-
niently grouped by function, eliminate the need to
make calculations during setup and playback.

Integrated circuits

Amperex Electronic Corp’s (Smithfield, RI) line
of p-channel vertical DMOS FETSs claim 4.5
drain-to-source on-resistance at a gate to source
voltage of 10V, 4-nsec turn-on times, and maximum
drain-to-source voltage ratings to —60V.

GE/RCA Solid State (Somerville, NJ) will pres-
ent 8-bit R/2R ladder-type D/A converters for sys-
tems that run at video speeds. Two versions are
available. The CA3338 specs integral and differen-
tial linearity errors of 1 and % LSB, respectively,
and the CA3338A guarantees % and % LSB for the
same parameters. Both types can operate at a typi-
cal digital-input update rate of 50 MHz.

Mitel Semiconductor’s (Kanata, Ontario, Canada)
MT8930, a complete S interface chip, conforms to
CCITT I.430 recommendations for the ISDN’s S
and T reference points. The subscriber-network in-
terface circuit operates from one 5V supply, is fab-
ricated using low-power ISO? CMOS technology,
and is available in a 28-pin DIP and PLCC.

Computers and peripherals

Applied Microsystems Corp (Redmond, WA) will
display a high-speed SCSI interface option for its
ES 1800 family of in-circuit emulators. The board
will support the emulator-to-host interface electri-
cally and logically in both the single-ended and
differential modes. It’ll also support bus arbitra-
tion, thereby allowing several initiators and targets
to use the same physical bus.

The DVME-602R from GE/Datel (Mansfield,
MA) is an intelligent analog input board specifically
designed for RTD measurements in VME Bus-
based systems. An internal RTD excitation current
eliminates lead-resistance errors. The onboard pP
linearizes and scales the digitized RTD values and
outputs a binary quantity to the VME Bus host
computer. You can select the binary value to di-
rectly represent a temperature value in either de-
grees Centigrade or Fahrenheit.
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TECHNOLOGY UPDATE

Information on programs and registration

Electro/87 will take place Tuesday, April 7 to
Thursday, April 9, 1987, at the Jacob Javits Con-
vention Center in New York City. Mini/Micro
Northeast will run concurrently at the same loca-
tion. This year, the Electro and Mini/Micro exhib-
its (and sessions) are under one roof. Over 700
exhibits will be on display from 10:00 AM to 6:00
PM on Tuesday and Wednesday and from 10:00
AM to 5:00 PM on Thursday.

conferences is $10 for IEEE members and $20 for
nonmembers. This fee includes all Electro and
Mini/Micro Northeast professional-program ses-
sions and minitutorials, but not the tutorials held
on Monday. Tickets to the keynote breakfast,
which will be held Tuesday at 9:00 AM at the
Marriott Marquis Hotel, are $20.

For more information, contact Electro-Mini/
Micro Northeast, 8110 Airport Blvd, Los Ange-

If you register at the door, the cost for both

les, CA 90045. Phone (213) 772-2965.

PROFESSIONAL-PROGRAM SESSIONS

DATE/TIME ELECTRO MINI/MICRO MINITUTORIALS
APRIL 7 SOCIAL IMPLICATIONS OF ARTIFICIAL | DESKTOP PUBLISHING BY EVERYTHING YOU MIGHT NEED TO
TUESDAY INTELLIGENCE—SESSION 1 ENGINEERS—SESSION 2 KNOW ABOUT METASTABILITY—
10:00 AM 10 MEMORY AND MEMORY SUPPORT— | SESSION 3
12:00 PM INNOVATIONS AND DEVELOPMENTS —
SESSION 4
1:30PMTO | SUPPORTING THE ETHICAL ENGI- USING ADA IN REAL TIME APPLICA- GROUNDING AND SHIELDING
3:30PM | NEER—SESSION 5 TIONS—SESSION 6 ELECTRONIC INSTRUMENTATION—
BUILDING NUMBER-CRUNCHERS WITH | SESSION 8
LS| DATA-PATH ELEMENTS | —
SESSION 7
430PMTO | TECHNOLOGY AND LAW—SESSION 9 | RISCY BUSINESS—SESSION 10
6:30 PM BUILDING NUMBER-CRUNCHERS WITH
LS| DATA-PATH ELEMENTS II—
SESSION 11
CACHE MEMORY AND FIFO ARCHITEC-
TURES FOR HIGH-PERFORMANCE
COMPUTER SYSTEMS—SESSION 12
APRIL 8 AMERICAN MANUFACTURING: OUR FIBER OPTIC SENSOR TECHNOLOGY—
WEDNESDAY | COMPETITIVE EDGE—SESSION 13 SESSION 16
10:00 AM TO  "ApyANTAGES OF ASIC DESIGN
12:00PM | CENTERS—SESSION 14
ADVANCES IN CMOS STRUCTURAL
SYSTEM DESIGN—SESSION 15
1:30PMTO | OFFSHORE OPPORTUNITIES TO NEW ALTERNATIVES IN USER PRO- CURRENT DIRECTIONS IN LIGHTWAVE
3:30PM | REDUCE COSTS AND EXPAND MAR- GRAMMABLE LOGIC DEVICES— COMPONENTS AND SYSTEMS—
KETS INTERNATIONALLY—SESSION 17 | SESSION 19 SESSION 20
ANALOG DESIGN MADE EASY WITH
CAE—SESSION 18
430PMTO | ASSURING SUCCESS IN NEW VEN- PROGRAMMABLE LOGIC FOR THE OPTIMIZING SEMICUSTOM DESIGN—
6:30PM | TURES—SESSION 21 FUTURE—SESSION 23 SESSION 22
NEW APPLICATIONS FOR ELECTRO-
OPTICAL COMPONENTS—SESSION 24
APRIL 9 DIGITAL SIGNAL PROCESSORS: PROD- | ADVANCES IN INNOVATIVE PLD AR- INTRODUCTION TO REALISTIC COM-
THURSDAY | UCTS AND APPLICATIONS— CHITECTURE AND THEIR BENEFITS PUTER GRAPHICS—SESSION 25
10:00 AM TO | SESSION 27 FOR SYSTEM DESIGN—SESSION 26
12:00 PM MULTIBUS II: THE MESSAGE PASSING
COPROCESSOR (MPC) AND SYSTEM
DESIGN—SESSION 28
1:30PMTO | DESIGN AUTOMATION FOR IN- NEW STANDARD DSP CHIPS ENHANCE | COMPUTER GRAPHICS FILM SHOW—
3:30PM | TEGRATED CIRCUITS—SESSION 30 TELECOMM DESIGN—SESSION 31 SESSION 29
SMART POWER IC’s FOR MILITARY AND
COMMERCIAL APPLICATIONS—
SESSION 32
4:30PMTO | HIGH DEFINITION TELEVISION APPLI- | COMPUTER AIDED TEST AND DESIGN
6:30 PM | CATIONS—SESSION 33 VERIFICATION: A REVIEW OF CURRENT
TECHNIQUES AND APPLICATIONS—
SESSION 34
BEYOND SURFACE MOUNT: SILICON IN- | HIGH SPEED PROGRAMMABLE LOGIC
TERCONNECT SYSTEM PROVIDES EASES NEXT GENERATION SYSTEM
HIGHER DENSITIES AND IMPROVED DESIGN—SESSION 35
PERFORMANCE—SESSION 36
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It Thinks in Real Time

SOLTEC’s Signal Processor gives you results as they happen.

Now you can have results as they
happen—all in real time—with inte-
grated permanent hard copy plus
simultaneous digital output. No
longer is it necesssary to waste valua-
ble time performing manual
calculations.

The 500SP provides real time sig-
nal processing using 19 microproces-
sors and 300 KBytes of RAM and
ROM while utilizing a multi-channel
processor with priority control.

This sophisticated microprocessor
design allows the user to selectively
link independent channels, functions,
and servos for maximum perfor-
mance and versatility. Analog or dig-
ital inputs can be processed and
output in user defined units to the dig-
ital servo recorder or to one of its
standard output interfaces.

-
-
-

The 500SP has been designed to
accommodate 8 independent signal
processing modules. Each module has
its own A/ D converter and micro-
processor, plus its own programmable
digital filter, automatic range, and cal-
ibration control.

Additionally, the S00SP offers
IEEE-488 and RS-232 interfaces, a
real time clock, and menu save. It also
annotates in alphanumeric characters
and records time, date, trigger and
alarm situations.

Have it all in no time—Have it in
real time. Best of all, you can have it
now. Call 1-800-423-2344 or
(818) 767-0044 in California. Or write
SOLTEC CORPORATION
Sol Vista Park, San Fernando,

CA 91340 for information.

CIRCLE NO 86
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JOIN THE

1987 FAR EAST
ELECTRONICS
TECHNOLOGY
TOUR

AND DEVELOP
NEW PRODUCTS AND MARKETS
IN THE FAR EAST

Hundreds in the electronics industry have taken
advantage of Commerce Tours International’s
tours to the Orient. This year — our 11th year
in the business — you, too, can develop new
products, markets and sources in the Far East.

You'll attend major business seminars and
electronics shows. Meet your foreign
competitors in the Pacific Rim. Gather ideas.
Exchange observations. It's truly a business
opportunity you won'’t want to miss!

Paris

Vancouver
Beijing
Amsterdam N York
London ‘\ . /—‘
Seoul San Francisco
Frankfurt i

Honolulu

Taipei Los Angeles

Hong Kong

Singapore

DATE: October 3—-18, 1987
VISIT: Japan, Taiwan, Korea and

Hong Kong

Optional extensions:
A: Singapore
B: Canton and Beijing, China

PROGRAM HIGHLIGHTS:

VISIT ELECTRONICS SHOWS

+ Japan Electronics Show

» Korea Electronics Show

» Taiwan Electronics Show

» Canton Trade Fair

» Singapore Electronics Show

ATTEND BUSINESS SEMINARS

« Electronics Technology Update Seminar

» Korea Business O(gportunities Seminar

+ Taiwan Business Opportunities Seminar

« China Business Opportunities Seminar

« Singapore Business Opportunities Seminar

PLUS

« Visit factories and research facilities
» Attend business meetings with foreign
companies

NAME

COMPANY

DEPARTMENT/TITLE

ADDRESS

CITY STATE. . ZIP

TELEPHONE

TELEX FAX

EDNO031887

DEPARTURE CITIES:

Degartures will be available from major
U.S., Canadian and European cities via

regular flights.

PRICE:

$3,130 from West Coast including airfare,
hotel accommodations, daily American
breakfast, five dinners, transportation
to/from show grounds, airport/hotel
transfers and all business programs as
outlined above. Seminar fees are

additional.

ORGANIZED BY:

Commerce Tours International, Inc.

IN US.A

Commerce Tours
International

870 Market Street

Suite 920

San Francisco, CA 94102
Tel: (415) 433-3072

Attn.: Bob Chang

IN CANADA

Plesman Publications

2 Lansing Square, #703
Willowdale, ONT M2J 4P8
Tel: (416) 497-9562

Attn.: Sharon Raspin

e e . . — e e . . . . . . e e . o —— — — — — — — — — — — — — — — — — — —

FOR MORE INFORMATION, PLEASE CONTACT ONE OF THE FOLLOWING OR RETURN THIS COUPON

IN UK.

JCT International Ltd.
Hanover Court

5 Hanover Square
London WIR 9 HE

Tel: 01-499-6827

Attn.: Gordon MacFarland

IN NETHERLANDS

Nippon Express
(Nederland) B.V.
Postbox 7175

1007 JD Amsterdam
Tel: 020-621387
Attn.: Errol Lafleur
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Using the CAE and CAD design tools of a variety of companies
—just as you would, if you could, in your workplace—
we've made the links, set-up the interfaces
necessary
for a complete, end-to-end
circuit and systems
design

[ N |
-— eammeSs § 5 JuE &
Data Flow Chart

DIGITAL
EQUIPMENT
0Cesso CORP.
orkstatio Ethernet and
CP/1P
System Design Circuit Design Test IC Layout PC Layout Testing Assembly Outputs
Workstation Workstation Simulation/ Workstation Workstation Workstation Design Workstation
Definition of func Creation of circuit Programming Creation of device Creation of IC device testing Workstation Pattern/artwork
n library elements Workstation cell library component PC board testing Assembly layout generation
Hierarchical circuit Fault coverage clements library elements Thermal/ Layout checkpots
Data flow mr definition inalysis Physical chip auto- Auto-layout of mechanical Deraile ng
Mapping of Schematic capture IC test program layout circuit board stress analysis genera
Circuit simulation/ generation Electrical/design Design rule check Documentation
analysis PG board test pro tule check Documentatios
gram generatior PG postprocessing Artwork/N(
postprocessing
R D
> SCIENTIFIC
FUTURENET pe HEWLETT GERBER
f ALt PACKARD SCIENTIFIC
TIONS
BRUNING
ENDOT XCAT i g COMPUTER
GRAPHICS
R D
R VALID HEWLETT VALID HEWLETT PRECISION
» LOGIC P ARD LOGIC
SYSTEMS s SYSTEMS Eac ek IMAGE
g P 0 provided b oho d.—0O 0 d
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‘ Anaheim Convention Cente ® L
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BRING THIS AD TO THE DOOR FOR FREE ADMISSION TO CIRCUITPATH AND THE EXHIBITS
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VME, Multibus and Multibus II:
Package Your System to Win
World-Wide Approval

If you sell systems anywhere, you face an increasing
number of safety and performance standards. Tough
design specs that cost plenty to meet and cost plenty to
prove you meet them.

So package your system in an Electronic Solutions
enclosure. One that has already met these standards:

e e ) U A
N | e
; ! : "
Recognized by | el
Underwriters Federal Communications Q@ A
Laboratories, Inc. Commission @p R \)Q

TUV Rheinland
(VDE equivalent)

International Electrotechnical Commission

(R

Canadian Standards Association

—plus FCC Part 15 Class A EMI/RFI compliance that
most VME or Multibus Il card racks miss by a wide
margin.

All you need to add are the cards.

Choose from a huge selection of attractive tabletop,
rack-mount and floor-standing DeskMate enclosures
with 3,4,5,7,10,11,12,13 or 15 card slots. In sizes from
only 32" high. Choose from many options: front, rear,
or top card loading; mounting of up to eight half-height
5% " peripherals; P1 and P2 backplane configurations;
and power supply capacity up to 500 Watts.

So to help build your reputation take a little of ours.
Our reputation for strength, ruggedness, reliability —
and, of course, appearance.

To find an enclosure that meets your approval, call us
today for complete catalogs on VME, Multibus and
Multibus Il System Packaging.

. Series 7 with 2 half-height peripherals
5 slots VME, Multibus II; 7 slots Multibus |
Series 7 (shown with rack mounting)
7 slots VME, Multibus II; 10 slots Multibus |
Series 10 DeskMate with 4 full- /8 half-height peripherals
12 slots VME; 10 slots Multibus Il; 15 slots Multibus |
Series 7 DeskMate
5 slots VME, Multibus II; 7 slots Multibus |
Series 3 (shown with rack mounting)
3 slots VME, Multibus II; 4 slots Multibus |
. Series 10 with 4 full- /8 half-height peripherals
12 slots VME; 10 slots Multibus II; 15 slots Multibus |
. Series 7 DeskMate
7 slots VME, Multibus II; 10 slots Multibus |
. Series 7 with 2 full- /4 half-height peripherals
7 slots, VME, Multibus II; 10 slots Multibus |
. Series 3
3 slots VME, Multibus II; 4 slots Multibus |

e\ Electronic
@/ Solutions

UNIT OF ZERO CORPORATION

6790 Flanders Drive, San Diego, CA 92121 « (619) 452-9333 TLX: 910-335-1169

Call Toll Free: (800) 854-7086 in caii: (800) 772-7086
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PRODUCT UPDATE

An 80386 pP and two operating systems
enhance PC-compatible CAE workstation

CAE applications run two to three
times as fast on the Personal Logi-
cian 386 as they do on the vendor’s
IBM PC/AT-based Personal Logi-
cian 286. As their names imply, the
Personal Logician 286 uses Intel’s
80286 wP in its CPU; the Personal
Logician 386 uses the 80386 wP.

Although the Personal Logician
386 runs faster than a PC/AT, the
80386-based system provides PC
compatibility. The workstation uses
the IBM PC/AT bus and runs
MS-DOS.

The system includes a 16-MHz
80386 wP; 2.5M bytes of RAM; a
44M-byte hard-disk drive; an 80287
coprocessor; Enhanced Graphics
Adapter (EGA) graphics; and a
13-in., 640x350-pixel monitor. To
improve your display, you can add
either a 15-in. or a 19-in. color moni-
tor to the Personal Logician 386.
The optional monitors both spec

oy
-
b
-
-
2
>

1024 X 824-pixel resolution.

The Personal Logician 386 isn’t
just a faster PC—it also runs the
company’s CAE and CAD software.
Further, you can connect design-
automation hardware, such as the
PMX hardware modeler, to the per-
sonal computer.

Because MS-DOS can address
only 640k bytes of memory, the
company’s CAE and CAD software
doesn’t run under MS-DOS. In-
stead, the design-automation pro-
grams run under the DNIX operat-
ing system, which is the company’s
implementation of Unix. This multi-
tasking operating system features
multiple display windows, expand-
able memory, and virtual memory.

The standard DNIX package in-
cludes a schematic editor, a design
compiler, a text editor, and a net-
list extraction program. You can add
logic simulation, analog simulation,

and test analysis to the package.
Other software available for the
workstation includes layout tools for
gate arrays, pc boards, and custom
ICs. Note, however, that the 386-
based PC can’t run all of the compa-
ny’s software. You must transfer
IC-layout-verification and pe-board-
routing tasks to a DEC VAX or to
the company’s Logician computer.
The Logician, which also now in-
cludes an 80386 wP, runs all of the
company’s CAE and CAD pro-
grams, but doesn’t run MS-DOS
software. The Logician features de-
sign and layout software; a 19-in.,
1024 x832-pixel color monitor; a
graphics controller; 85M bytes of
hard-disk memory; and 4M bytes of
RAM. You can expand the RAM to
16M bytes and the hard-disk memo-
ry to 1.2G bytes. Including IC-lay-
out software, the Logician 386 costs
$85,000. The Personal Logician
starts at $20,000.—Eva Freeman
Daisy Systems Corp, Box 7006,
Mountain View, CA 94039. Phone
(415) 960-0123. TLX 858262.
Circle No 729

To increase the speed of programs running under the DNIX and MS-DOS operating
systems, the Personal Logician 386 incorporates an 80386 wP. Electronic-design applications
run on the workstation under DNIX; all other programs, including office-automation
software, run on the system under MS-DOS.
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PRODUCT UPDATE

Single-chip data-acquisition system
performs many of the tasks of a pP

The ML2200 low-power CMOS chip
includes a 13-bit A/D converter (12
bits plus sign), a 4-channel differen-
tial multiplexer, a programmable-
gain instrumentation amplifier, an
S/H amplifier, a voltage reference,
and a digital-control section that can
perform many data-acquisition
tasks.

The 13-bit A/D converter is a self-
calibrating design that doesn’t re-
quire any external trimming de-
vices. It converts 13 bits at 40 kHz
max and eight bits at 50 kHz max.
At a 13-bit resolution, the convert-
er’s integral and differential nonlin-
earity spec of +% LSB is guaran-
teed over temperature, power-
supply range, and product aging.

Each of the four inputs is differen-
tial, providing high noise immunity.
Any one of the channels can be used
as a reference for an A/D conver-
sion, so you can perform ratiometric
measurements.

The programmable gain amplifier
(PGA) is inherent in the A/D-con-
version scheme. It allows a gain of 1,
2, 4, or 8. The instrumentation-am-
plifier offsets are nulled to less than
Y4 LSB prior to the start of sam-
pling.

The internal bandgap reference is
accurate to 2.5V+=2 mV. The temp-
erature coefficient of the reference
is 50 ppm/°C from 0 to 70°C. The
reference also includes an output
that is directly proportional to the
temperature of the chip.

The digital-control section con-
sists of a programmable sequencer,
a double 8-word buffer, limit
alarms, a 16-bit counter, and a pP
interface. The ML2200 can easily
handle certain tasks that are nor-
mally handled by the pP, so it can
offload the P of much of the
overhead associated with data

104

Because its 13-bit A/D converter takes up
very little real estate, the entire ML2200 can
exist on a single chip.

acquisition.

When initializing the system, the
P programs the sequencer by load-
ing the on-chip instruction RAM
and control registers. The 8-step
sequencer contains eight words of
16 bits each. Each word is divided
into seven different fields: reference
selection, gain, 8- or 13-bit conver-
sion, channel number, trigger
source, limit-alarm activation, and
an indicator that shows whether an
operation is the last one in the se-
quence.

To see how the chip can benefit
your system applications, consider a
system with four sensors, each hav-
ing different gain requirements.
Three of the sensors are used as
variables in a calculation for control
of the system. The fourth sensor
must be monitored continuously; if
the measured value exceeds its pre-
set limits, the system must shut
down quickly.

In a conventional A/D system, the
pwP has to set the multiplexer, set
the gain, start the conversion, and
read the result for each channel.
When the alarm channel is acquired,
the value must be compared to a
maximum value. If the maximum

has been exceeded, the wP must
execute the shutdown procedure.

In a similar system that uses an
ML2200, however, the pP only
needs to initialize the ML2200 and
read the acquired data from the
data buffer. If the alarm channel
exceeds the preset limit, an inter-
rupt can be generated, so the uP
can handle the alarm condition
quickly. The reduction in pP over-
head is considerable, and the sys-
tem using the ML2200 responds to
the alarm condition much more
quickly than would a system using
the conventional approach.

The ML2200 Exerciser can aid
you in using and understanding the
ML2200. The Exerciser is an
ML2200 on a pc board that inter-
faces to an IBM PC. This develop-
ment system allows full access to all
of the ML2200’s registers and pro-
vides full-speed operation and full
data-capture facilities. The software
included in the package provides the
means to control the ML2200. It
allows you to store acquired data in
a 20k-word buffer and to display the
data either graphically or in table
form.

The ML2200 costs $60 (1000).
Samples are available now; the man-
ufacturer expects to begin produc-
tion in the third quarter of 1987.

— David Shear

Micro Linear, 2092 Concourse
Dr, San Jose, CA 95131. Phone
(408) 262-2095. TLX 275906.
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The most phl werful, cost-effective
single-chip MCU anywhere

The Super8™ family of 8-bit MCUs gives you Super-fast 600-nanosecond interrupt mode.
higher performance than a lot of 16-bit processors... The Super8 offers you 40 interrupt sources
and opens the door to a whole new realm of and 600-nanosecond response time to each of the

single-chip designs. SuperB 8096 8052 8 priority levels-the
Architecture 8-bit 16-bit 8-bit fastest reacuon tlm 1
Super 20MHzspeed.  [Techiony [0S NMOS NMOS s hi il
No other 8-bit Clock 20MHz 12MHz 12MHz the single-chip MCU
: Program Memory| 0, 8, 16K ROM 0, 8K ROM 0, 8K ROM world.
MCU comes close to the Registers 272 bytesgaenergl-l 230 bytez%energl-/ 32 byte g;zgeral;1 i
rpose, 53 mi ; ; .
20MHz Super8. You'll o bl [~ i %%SI?ZM indirect Super bottom line.
always have plenty of External Memory | up to 128K of RAM | up 0 64K of RAM | up to 64K of RAM Th 2
performance to or ROM or ROM or ROM 16-31 Super gl[\ies
: OMA Single-channel with | N N i
accomplish your soft- 1601t pointer and. | s gg;lfoarl:rfarisc:n;?g ed
$ count register E-
ware t’dSkS = Wlth CPU 1/0 Lines 40 programmable | 26 programmable | 32 programmable
whole lot more. Off the
time to Spa_re with 2 handshake 1% ;ixeg input h lf k d b g :
& ch | ixed output y 7
S er ROM memo Counter/Timers | 3 16-bit: 2 up/down- | 2 16-bit up-count 3 16-bit up-count AHER B’rlC e. y leOg 8
Up I'Y count with bivalue | only with 4 high- only proven quahty and
Memory’s no prob- e el i reliability. At a price
) i i Serial 1/0 1 full-duplex UART | 1 full-duplex UART | 1 full-duplex UART, 0
ILm EIFherv Wlth up to with spegigfmodes, uputo of’zprf«)t()/s upl{to 1.%pr/5, that leaves the competl
16K of internal ROM, up to e to25 M%S . o ;'b" hug o tion even further
» nterrupts sources, 16 vec- | 8 sources, 8 vectors, | 6 sources, 8 vectors, i
128K of external RAM or ; tors, 8 programmable | minimum response | minimum response behind. Contact your
ROM. an d %2 S registers priority levels, méné 15 microseconds 6 microseconds lOCZl] leOg sales office
) : = imum response 0.
97 : % In microsecond e
“7‘2 g(‘neral p_urpose Min. Execution | 0.6 microsecond 1 microsecond 1 microsecond OF‘ y(.)ur amhorl/‘edy
with dual register at 20MHz at 12MHz at 12MHz distributor today. It’s
Price (100) $4.95 $24.75 $7.60

pointers for fast register
access and context

time to see how “super”
your designs really

The choice is clear.

switching, can be.

Right product. Right price. Right away. =741

Z110G SALES OFFICES: CA (408) 370-8120, (714) 432-9971, (818) 707-2160, €O (303) 494-2905, FL (813) 585-2533, 1 og
GA (104) 451-8425, IL (312) 8858080, MA (617) 273-4222, MN (612) 831-7611, NJ (201) 288-3737, (609) 778-8070, o

ON (216) 447-1480, TX (214) 231-9090, CANADA Toronto (416) 673-0654, ENGLAND Berkshire (i4) (628) 39200, ~ CT1 affiliate of

W, GERM. Munich (49) (89) 612-6046, JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (Hw’) (3) 723-8979.
1,5, AND CANADA DISTRIBUTORS: Hall-Mark Elec., Schweber Elec., Western Microtech., Anthem Elec., JAN Devices, Inc.,
Well Indus., Lionex Corp., Graham Elec., Alliance Elec., CANADA SEMAD, Future Elec.

EXXON Corporation
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PRODUCT UPDATE

PC-board-manufacturing workstation
integrates design, test, and fabrication

By transmitting the pe-board layout
of a design to the CDX-60000S man-
ufacturing workstation, you can
adapt your design to fit your pro-
duction requirements. Instead of
stepping and repeating a photoplot,
you step and repeat a layout on the
workstation’s screen.

Because pc-board manufacturers
make boards in large panels, which
contain many copies of one board,
you can’t use just one copy of a
layout for production. You must step
and repeat the layout across the
panel.

If all production equipment were
perfect, stepping and repeating a
photoplot would produce perfect pe
boards. But stepping and repeating
a photoplot requires accurate regis-
tration on all layers of a board. Fur-
thermore, you can’t make a photo-
plot compensate for the etching
peculiarities of individual manufac-
turing systems.

The workstation’s ability to pro-
cess net-list data also lets it develop
test vectors for production tests.
Bare-board testers can use the files
in the manufacturing workstation to
simulate a complete panel.

When you're designing and as-
sembling your boards at different
sites, you can use the workstation’s
database to generate assembly in-
structions. The system also creates
complete bills of materials for pan-
els.

The CDX-60000S workstation im-
proves the fabrication yield of pc
boards because it lets you change
manufacturing parameters interac-
tively. You can, for example, shave
pads, change trace widths, alter pad
sizes, adjust drill-hole sizes, or add
copper areas. The system has as
many as 24 trace layers, 24 drafting
layers, and 12 layers for silkscreen
and outlines, so you can produce
boards of any complexity.

This screen shot combines two pc-board layouts. The CDX-60000S has placed one large

design and several copies of a smaller design on a single panel.
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The manufacturing workstation
can write fabrication instructions
for most production equipment,
such as photoplotters, N/C drillers,
profile routers, autoinsertion tools,
and pick-and-place systems. If the
manufacturing workstation can’t
write an instruction set for a partic-
ular fabrication system, you can use
the workstation’s database query
language to create an instruction
file for that system. Using the data-
base query language, you can speci-
fy drill, shape, pad, via, insertion,
and test instructions. The worksta-
tion can then convert the instruc-
tions to any format.

You can enter design data from
the vendor’s CAD workstations or
from Racal-Redac (Westford, MA),
Scientific Calculations (Fishers,
NY), and Computervision (Bedford,
MA) systems. You can also enter
photoplotter data, although you
can’t derive a net list from the
graphical data that a photoplotter
uses.

The CDX-60000S manufacturing
workstation is a 68020-based color
workstation. The system comes
with 8M bytes of RAM (which you
can increase to 12M bytes), the da-
tabase query language, an asyn-
chronous communications link, and
a set of standard design postproces-
sors. $119,900.—Eva Freeman

Cadnetix Corp, 5757 Central
Ave, Boulder, CO 80301. Phone
(303) 444-8075.
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Design time is critical. It can become an
uncontrolled monster if allowed to continue
unchecked. Bringing today’s innovative
electronic products and systems to market
ahead of competition demands precise
time-saving efficient development and
debugging tools.

Look to Microtek for a powerful line of micro
in-circuit emulators and software tools to assure
rapid product development and shortened
design-to-market cycles. Microtek emulators fully
support most popular processors and micro
controllers.

The bear loudly proclaims, ‘“the MICE 2+ helped
speed my creation — | can’t bear to think that
Imight have become a monster instead of my
lovable, talkative self.

ARGENTINA Microtec Ingenieria S.R.L. 54 (1) 46-8749/45-1934 e AUSTRALIA Macro Dynamics PTY LTD. 61 (03) 2207260 e

“‘Grandpa Teddy was right, speak loudly and
carry a small chip.”’

Call New Micro for complete information and
technical support. New Micro is the exclusive
sales, service and marketing organization for
Microtek in-circuit emulators.

Other processors supported by Microtek: 80386,
80286, 80186, 80188, 8086, 8088, 68000, 68010,
68008, Z80, NSC800, 8085, 6809, 6809E, 6502
(40 and 28 PIN) 8032, 8051, 8031, 8344, 8048,

8049, 8050, Z8, SUPER 8

Micro Interfaces (S.East)
1-800-637-7226
In FL: (305) 623-9262

New Micro, Inc.

16901 So. Western Ave.
Gardena, CA 90247
1-800-233-6048

In CA: (213) 538-5369 NMI is a Microtek company

AUSTRIA Allmos Electronic

CAMEH 43 (222) 627 1954  BELGIUM Simac Electronics B. V. 32 (02) 2192453 e BRAZIL Digibyte Sistemas Digitals LTDA 55 (011) 241-3611 e CANADA
Trawan Electronics Corp 1(416) 625-7752 ¢  CHILE Equipos Industriales S.A.C.1. 56 (2) 382942 ¢ DENMARK Metric A/S 45 (02) 804200 ® FINLAND Nurmikro
WY W58 (0) 204981 « FRANCE Technologie Electronique 33 (1) 823.15.24 ¢ HONG KONG Chai Luk Computer LTD. 852 (5) 751151/752172 « HONG KONG
ldealand Electronias LT, 8562 (3) 7443516-9 e ISRAEL Aritmor 972 (03) 727317 e ITALY PraticaS.R.L. 39(011)50.34.27 e ITALY (Educational Market Only)
Tekne Souola SRL 39 (085) 693510  NETHERLANDS Simac Electronics B.V. 31 (040) 533725 e SINGAPORE EPE Computronics PTE LTD. 657468182 e
HIPMIN Novatronic & A, 34 (4) 4520811 « SWEDEN Nordisk Arrayteknik AB 46 (08) 7349935 ¢ SWITZERLAND Traco Electronic AG 41(01)20107 11  UNITED
KINCEIOM ARS Microsystems LTD. 44 (0276) 685005 e WEST GERMANY Allmos Electronic 49 (089) 8572086-89 e
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PRODUCT UPDAIE

STD Bus-based IBM PC-compatible system
suits industrial automation applications

The STD Bus-based System 2 offers
IBM PC compatibility at the operat-
ing system, BIOS (basic I/0 sys-
tem), and chip-hardware levels. The
system, which runs MS-DOS ver-
sion 3.2, is as compatible with the
IBM PC/XT software environment
as are most non-IBM systems based
on the IBM PC bus, yet it’s rugged
enough for use on the factory floor.

To provide extensive hardware/
software compatibility with the
IBM PC/XT, the System 2 employs
a serial port implemented with an
8250 UART. Some communication
software written for the IBM PC
will work only with an 8250 UART
or an exact compatible. Because the
System 2 incorporates an 8250,

therefore, it can operate all IBM
PC-compatible communication soft-
ware, external modems, serial-port
mice, and other items.

The System 2 doesn’t accept IBM
PC plug-in cards, but you can
choose from a variety of STD Bus
cards. For example, you can buy the
optional Model 7350 graphics/key-
board card. The card provides IBM
PC-compatible CGA (color graphics
adapter), EGA (enhanced graphics
adapter), and monochrome opera-
ting modes, and it interfaces to the
standard IBM PC keyboard. You
can also choose from the myriad
cards offered by STD Bus card ven-
dors for industrial and factory auto-
mation.

Providing operating-system, BIOS, and chip-hardware-level compatibility with the IBM
PCIXT, the System 2 STD Bus-based computer runs almost all IBM PC/XT-compatible
application software. The computer also accepts a card that emulates the IBM PC CGA,

EGA, and monochrome display-adapter cards.
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In terms of ruggedness and relia-
bility, the STD Bus offers several
advantages over the IBM PC bus.
For example, STD Bus cards are
smaller, and when they’re in a card
cage, they're mechanically sup-
ported on three sides.

The System 2 operates from 0 to
60°C and withstands 10g shock. It
offers an MTBF rate of more than 5
years at 55°C, and the manufacturer
provides a 5-year parts and labor
warranty.

You can purchase the System 2 in
two configurations. Model 10 in-
cludes 128k bytes of CMOS static
RAM and two semiconductor disk
drives. Model 20 substitutes a 3%-
in. floppy-disk drive for the semi-
conductor disk drives. Both models
have 128k bytes of CMOS static
RAM that’s expandable to 640k
bytes. You can add an additional
floppy-disk drive or 20M-byte Win-
chester drive to both models. The
systems employ an NEC V20 pP
and include a clock/calendar chip.

For software support, you can
purchase the vendor’s STD-LIB 2.0
software library. The library pro-
vides initialization and driver rou-
tines for 22 STD Bus cards. The
routines link to programs written in
Microsoft C, Basic, or assembler
languages. Other optional packages
include software for prototyping
and communications. Model 10 costs
$1195, and Model 20 sells for $1595.
The 7350 graphics/keyboard card is
$565.—Maury Wright

Pro-Log Corp, 2560 Garden Rd,
Monterey, CA 93940. Phone (408)
372-4593. TWX 910-360-7082.
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ORDER NOW

THE ALL NEW 1987 ALLIED
ENGINEERING MANUAL
& PURCHASING GUIDE.

Expanded inventory, new manufacturer offerings and
ontime delivery of quality products can now be
yours through your old friends at Allied.

We've become partners with Hall-Mark
Electronics Corp., giving us the financial
strength to implement programs designed
to support your product needs with the
kind of reliable service you deserve.

Return to dependability. Return to
Allied. We're in the book. In fact,
we are the book.

Allied. We’re back.
CIRCLE NO 138

ALLIED ELECTRONICS ...

A SUBSIDIARY OF HALL-MARK ELECTRONICS CORP
r----- ------------q

Order your FREE 1987 Allied catalog. Fill out this coupon and send to:
Allied Electronics, 401 E. 8th Street, Fort Worth, TX 76102.
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If a dog is man’s best friend, this watchdog may very well be a
computer’s best friend. Dallas Semiconductor has collared
an idea that every computer system needs. For the first
time, a single chip can monitor the vital signs of a _
microprocessor-based system, acting as a watch- 2, <
dog for a system malfunction. Dallas Semi- [§& 6‘,‘,“' 4
conductor’s DS1232 MicroMonitor electrically i
observes the microprocessor’s power supply,
software execution and external override push-
button. When deviant behavior is sensed, the
DS1232 shuts down the microprocessor and [

the microprocessor is reset until the power returns.
WATCHES SOFTWARE ROUTINES. A watchdog
\% timer monitors the software for routine behavior.
If the MicroMonitor is not alerted within a pre-
' scribed length of time, it assumes the processor
is out of control and mandates a restart.
FETCHES ON COMMAND The DS1232
monitors the processor’s vital signs inde-
pendently of human intervention. How-
ever, it can be connected to an external

4 push-button for operator initiated restart.
| CHASES DISCRETES With the MicroMonitor,
BARKS WHEN POWER FAILS To monitor " the customary RC Network and logic required
the power supply, an on-chip precision reference » for processor shutdown and restart are no longer
is compared to Vcc. When Vcc is below a program- { needed. ¢ If you think your computer system could

A

snaps it back into correct operation.

mable -5% or -10% criteria, power failure is assumed and use a watchdog for a companion, then give us a whistle!
CIRCLE NO 141

{=DALLAS SEMICONDUCTOR + 4350 BELTWOOD PARKWAY + DALLAS, TX 75244 - 214-450-0400

DISTRIBUTORS: AVED, ADVENT, ALMAC, FUTURE, GRAHAM, HALL-MARK, INDUSTRIAL COMPONENTS, INSIGHT, MILGRAY, QUALITY COMPONENTS, SRA, WESTERN MICRO, WYLE



PRODUCT UPDATE

80186-based data-acquisition board
provides onboard signal processing

The DAP 1200 board can digitize
and process analog signals in real
time prior to passing them to a host
IBM PC or compatible computer for
storage or additional processing.
Nonintelligent  data-acquisition
boards that pass large quantities of
unrefined data to the host can ex-
ceed both the host’s real-time proc-

essing capability and its storage ca-
pability. For example, acquiring 12
bits of data at 156 kHz for 64 sec will
fill a 20M-byte disk. But because the
DAP 1200 has an onboard 80186
coprocessor, it lets you perform cal-
culations such as FFTs, cross-corre-
lations, and signal averaging on the
data before it goes to the host, so

you can pass only reduced data to
the host.

In addition, the coprocessor also
supports both hardware and soft-
ware triggering. Triggers are spe-
cial events, observed or computed
from acquired data, that signal the
coprocessor when to begin pro-
cessing. You use triggers to select
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The ROM-resident multitasking operating system of the DAP 1200/} data-acquisition board allows tasks to communicate through Unix-like
pipes. The board features 12-bit A/D conversion at rates as high as 156k samples/sec.
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Circle 2 for Keeper Battery

Today's Advanced
Technology Demands
Batteries With A Future

Made in the United States of America

Innovative research and design enables
Eagle-Picher to consistently provide highly
reliable power sources for today’s high-
technology products.

The Carefree® and Carefree™ Magnum
series represent the most flexible lines of
maintenance-free, rechargeable, sealed, lead-
calcium batteries in the world.

The electro chemistry of the Keeper II®
Lithium series ensures up to 10 years of
dependable service in standby applications
where long-life memory back-up is required.

EAGLE (S PICHER

Eagle-Picher Industries, Inc.
Box 130 - Bethel Road « Seneca, MO 64865
Phone: (417) 776-2256 » TWX-62864271

See us at Booth #2182 at the Electro '87 Show

Circle 41 for Carefree Battery
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Be An Author!

When you write for EDN, you earn professional recognition. And
you earn $75 per published magazine page.

EDN publishes how-to design application information that is
read by more than 137,000 electronics engineers and engineering
managers worldwide. That’s an audience that could belong to you.

If you have an appropriate article idea, please phone Eva
Freeman, Associate Editor, at (617) 964-3030, or send a proposal
and outline to her at 275 Washington Street, Newton, MA
02158 - 1630. For a FREE EDN Writer’s Guide—which includes tips
on how to write for EDN and other technical publications—please
circle number 800 on the Information Retrieval Service Card.

ED First in Readership among Design Engineers
and Engineering Managers in Electronics

UPDATE

the data that the board will process.
Because the DAP 1200 buffers data
after it’s acquired, the board can
both pretrigger and posttrigger on
events.

The board has a ROM-resident,
real-time, multitasking operating
system that apportions local re-
sources such as hardware, memory,
and data buffers among the various
tasks. The tasks communicate by
passing data through Unix-like
pipes. You configure the operating
environment by means of the manu-
facturer’s proprietary high-level
language, DAPL.

The DAP 1200 communicates
with the host via Basie, C, Pascal,
Labtech Notebook, and Lotus 1-2-3.
Although the board has predefined
data-reduction algorithms such as
thermocouple compensation and
FFTs, you can also download cus-
tom commands from the host. You
can configure the programmable
digital filter on the board as a low-
pass, highpass, bandpass, or notch
filter.

The board features 16 analog in-
puts (expandable to 512), 16 digital
inputs (expandable to 64), 16 digital
outputs, and two 12-bit A/D out-
puts. A programmable gain amplifi-
er offers software-selectable gains.
A FIFO buffer allows as many as
four DAP 1200s to communicate
with the host at DMA speeds while
using just one interrupt line.

The board comes in three configu-
rations: the DAP 1200/4 ($1596) has
a 10-MHz coprocessor and 512k
bytes of RAM, and it performs 156k
samples/sec. The DAP 1200/2
($1276), which has 128k bytes of
RAM, and the DAP 1200/3 ($1436),
which has 512k bytes of RAM, each
have an 8-MHz coprocessor and can
sample at 50k samples/sec.

—Margery S Conner

Microstar Laboratories, 2863
152nd Ave NE, Redmond, WA
98052. Phone (206) 881-4286. TWX
510-601-3473.
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Choose the Ne
or the current L

go back

60-MHz full-function
field-service Attache Case

ht and
smallltmﬁelssohg i

eve ere, every time.

LBO-325 packs all the power and
rformance of a cumbersome,
ackbreaking, 60-MHz workbench
oscilloscope into an easy-to-carry, ultra-
compact, featherweight unit. Although its
3%e-inch CRT is as big and clear as
screens on large field-service scopes—
LBO-325 weighs only 9 Ibs. So it won't
weigh field-technicians down, no matter
how far afield they go! LBO-325 is so
small it fits inside a 3-inch deep attache
case with room to spare for a multimeter,
service manuals and some tools. The ideal
full-function scope for a cramped
work area or crowded bench.

Reduces the cost of
service calls.

Time is money. A scope
left in the vehicle takes
time to retrieve. One kept
in the causes repeat
service calls. The LBO-325

Circle 42 for product information

dc
BO 315 for ac/
B\b 325 for ac on ly.

ra scope.

Attache Case Oscilloscope is
easy to carry and use, techs \inll
take it everywhere, every time.

And the time saved translates into
extra profits for years to come.

Outperforms all other

portables:

* 60 MHz « Dual channel « ALT TIME

BASE simultaneously displays main

waveform and any expanded portion

* ALT TRIG for stable display of.

2 asynchronous signals ¢ Bright,

sharp 12-kV trace ¢ Large 3'2-inch

PDA CRT - llluminated graticule

» Comprehensive triggering * TV-V and

TV-H sync separators * Variable trigger

hold-off « Delay line shows sharp leading
edges * CH-1 output drives
low-sensitivity instruments

*Measures only 3 x 9 x 113

inches « Weighs 9 Ibs.

Two-year warranty.
Built tough to provide long
use, LBO-325 is backed by
Leader’s 30- ?( ar reputation
for reliability and by
factory service depots
on both coasts.

LBO-325 CRT is shown actual size.

Call toll-free
(800) 645-5104
In NY State
(516) 231-6900
Request an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products, the name and

address of your nearest “Select” Leader
Distributor, or additional information.

For professionals

wno
2t LEADER
the Instruments Corporation

difference.

380 Oser Avenue
Hauppauge, New York 11788
Regional Offices: Chicago, Dallas
Los Angeles, Boston, Atlanta
In Canada call Omnitronix Ltd.
(514) 337-9500

Circle 3 for product demonstration




A GIANT LEAP IN
DSU/CSU DESIGN BRINGS YOU
A SMALLER FOOTPRINT

arge-scale integration has arrived in DSU/CSU
esign! The result: 54% less volume and a 40% cut
in power consumption for Universal Data Systems’
latest units.:DSU and CSU are combined on a
single printed circuit board. Data rates of 56 kbps
(CCITT V.35) or 9.6 kbps (RS 2320) are avallable

Cards operating at gither speed may be speciﬁ jas

free-standing packages or for rack mounting Ip DS’
RM-16 or comparable multi-channel equipment

In rack-mounted appllcatnons, the DSUICSU‘ card
may be intermixed with conventhaI ‘modems to
achieve the total system performance required.

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area..
DISTRICT OFFICES: Apple Valley, MN, 612/432:2344 « Atlanta, GA, 404/998-2715 * Aurora, CO, 303/368-9000 « Blue Bell, PA, 215/643-2336 = Baston, MA, 617/875-8868 » Columbus, OH,

. 614/895-3025 » East Brunswick, NJ, 201/238-1515 « Glenview, IL, 312/298-8180 « Houston, TX, 713/988-5506 « Huntsville, AL, 205/7218000 « lssaquah, WA, 206/392:9600 * Livonia, Mi,

B 313/5224750 « Mesa, AZ, 60218206611 » Milwaukes, W), 414/273-8743 « Mission Viejo, CA, 714/770-4555 » Mountain View, CA, 415/969-3323 « Richardson, TX, 214/680-0002 « St. L
% ‘i:. MO, gwmw Silver Spring, MD, ammzessa . 'limpl FL, 813/684-0615 + Uniondale; NY, 516/222.0918  Van Nuys, CA, 818/891-3282 + Willowdale, Ont, Can, 416/495:0008

45 o 3 CIRCLE NO 140 Created by Dayner/Hall, Inc., wam«%

UDS gives you a footprint so small you can s ‘
practically tiptoe into DDS. For technical details '

and quantity prices, contact Universal Data Systems,
5000 Bradford Drive, Huntsville, AL 35805. iak
Telephone 205/721-8000; : g
Telex 752602 UDS HTV. <

2 Universal Data Systems

@ MOTOROLA INC.
Information Systems Group



PRODUCT UPDATE

Digital meter interfaces
directly to thermocouples

The PM-5050 may change the way
you think about and use digital
panel meters (DPMs). The unit,
which fits into a one-eighth-size
DIN panel cutout, connects directly
to thermocouple types B, E, J, K,
N, R, S, and T. The meter’s internal
circuitry filters, amplifies, and con-
verts the thermocouple’s voltage to
a direct temperature readout in
units of °C or °F. You can choose a
resolution of either 1° or 0.1° for the
5-digit display. The meter measures
temperatures accurately over the
entire ANSI-specified temperature
range for each thermocouple type.
It also provides cold-junction com-
pensation.

Besides measuring temperature,
the meter controls four independent
setpoints, each of which activates a
MOSFET. Each optically isolated
MOSFET switches as much as 100
mA at as much as 300V. The set-
point outputs let you control alarms,
heater relays, and other electrical
devices. The setpoint switches are
individually programmable for tem-
peratures that go either above or
below a limit you set. The setpoint
hysteresis is selectable in 1° steps
from 1° to as much as 25°.

Four front-panel membrane
switches let you select options from
an extensive menu that scrolls
through the meter’s alphanumeric
display. Menu items let you estab-
lish setpoint temperatures, set a
hysteresis value, test the meter,
and control its RS-232C port. Inter-
nal nonvolatile RAM stores the
menu selections when the meter is
not powered.

The internal RS-232C port lets
you connect the meter to a remote
computer system. As many as 50
ASCII ecommands let you remotely
control the meter’s functions and

EDN March 18, 1987

The PM-5050 digital panel meter displays
temperature readings in °C or °F. The
meter connects directly to thermocouples,
and it provides internal cold-junction com-
pensation.

acquire data from the meter. Be-
cause you can set each meter to
respond to a 2-digit identification
code, as many as 100 meters can
connect to one RS-232C port on
your computer. The meter provides
three levels of security so that peo-
ple have limited access to the me-
ter’s menus from the front panel.
However, communications through
the unit’s RS-232C port give you
control over all of the functions at all
times.

The meter measures 3.622x
1.771%X5.47 in. and weighs 567g.
Available models operate on 115V,
230V, or 100V ac, or 5V de. They
consume less than 4W under normal
operation. Options include an analog
output that furnishes either a 4- to
20-mA or a 0 to 10V de output. You
can preset the temperature range
that will correspond to the full-scale
current or voltage output. The PM-
5050 costs $395. The optional analog
output costs $65; you must order it
with the basic meter.—Jon Titus

GE Datel, 11 Cabot Blvd, Mans-
field, MA 02048. Phone (617) 339-
9341. TLX 951340.

Circle No 732

WORLD'’'S
SMALLEST
DIP SWITCH

SAME SIZE
AS AN
IC

BETTER HEAT CONVECTION.
OLD DIP SWITCH

HIGH DIPS SHADOW LOW IC’S

NEW DIP SWITCH

b g 5 TY - 2 TY 2 5

THE LOW PROFILE K40 DIP IS
THE SAME SIZE AS AN IC

NO MORE HAND LABOR.

YOU CAN USE AUTOMATIC
INSERTION EQUIPMENT!

If you don’t have automatic insertion equip-
ment, we're banking that some day you will. To
prove that, we'll charge you the same low price
for all your purchases—no more need for the
low-volume premium prices you're paying now.

AVAILABLE IN
23,4,5,6,7&8
POSITIONS

FREE SAMPLE!

WITH STAPLED BUSINESS
CARD TO YOUR LETTERHEAD

AMERICAN RESEARCH
& ENGINEERING
1500 EXECUTIVE DRIVE

ELGIN, IL 60120
12-888-7245

atnr o it b0,/
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Interested
in
Lasers

Conference on
Lasers and
Electro-Optics

concurrent with

International
Quantum Electronics
Conference

Baltimore, Maryland

Conference:
April 27 - May 1, 1987

Exhibits: April 28-30

(no charge to attend exhibition)

Your professional specialty
doesn’t matter. If lasers are be-
coming increasingly important
to you in your work, you need
more technical information and
you need it fast.

Come to the world’s largest
laser conference and trade show.
See exhibits of lasers and related
hardware by more than 300 man-
ufacturers and distributors and
attend more than 900 technical
presentations.

For a copy of the advance
program, write or call:

CLEO/IQEC '87
Optical Society of America
1816 Jefferson Place NW
Washington, DC 20036
(202) 223-8130

.

L
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PRODUCT UPDATE

Low-cost trackball offers
3-D 1/0 control for CAE

When you’re working with 3-dimen-
sional images on your CRT, you can
use the FastTrap pointing device to
inject X-, Y-, and Z-axis data direct-
ly into a variety of application pro-
grams. The FastTrap is a 3-axis I/O
device that provides you with the
stability and resolution of a track-
ball but costs only $149.

Unlike mice, which require a min-
imum of 60 in* of desk space to
operate, FastTrap occupies only 18
in®. In addition, FastTrap doesn’t
require a special work-surface tex-
ture and isn’t as sensitive to dust as
a mouse is. The pointing device also
eliminates the jitter that mice often
cause in high-resolution applica-
tions.

Each unit houses a 200-pulse/in.
trackball for X- and Y-axis input
and a 200-pulse/in. fingerwheel for
Z-axis input. Most mice offer only
half this resolution, and none pro-
vide Z-axis input. The FastTrap de-
vice emits pulses to indicate motion
in each axis; your application soft-
ware interprets the trackball move-
ments to change the position of the
screen cursor.

FastTrap plugs into the serial
port of any IBM PC or compatible
computer via its RS-232C interface.
The device comes with an MS-DOS/
PC-DOS software driver for ease of
installation. To provide compatibili-
ty with existing software, FastTrap
includes hardware emulation of
mouse controllers. Three buttons
enable you to make menu selections,
and you can adjust the tracking
drag to suit your application.

FastTrap’s tracking surface pro-
vides a high degree of stability in
high-resolution graphics applica-
tions. Certain CAE/CAD software
packages, such as AutoCAD, cur-
rently offer 3-dimensional capabili-

oy

Providing 3-dimensional cursor control at a
resolution of 200 pulses/in., the FastTrap
pointing device plugs into the serial port of
any IBM PC or compatible computer via its
RS-232C interface.

ty, but with an ordinary mouse or
trackball you’d have to enter all
Z-axis information from the key-
board. By integrating a FastTrap
device in your CAE/CAD system,
however, you can enter the Z-axis
information with the pointing de-
vice, thus enhancing the functional-
ity of your 3-dimensional software.
To aid software developers who
want to use FastTrap’s features in
their programs, the manufacturer
will furnish applications informa-
tion, complete product data, and

source code.—J D Mosley
MicroSpeed Inc, 5307 Randall Pl,
Fremont, CA 94538. Phone (800)

232-7888 or (415) 490-1403.
Circle No 728
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MINIMUM DEMONSTRATED MTBF

Better Power System Mileage...
A Standard from NCR

NCR standard switching power systems are 75,000 hours MTBEF, full safety/EMI certification,
designed for the long haul — with demonstrated on-line performance safeguards and custom or
MTBF in excess of 75,000 hours! semi-custom design capability — add them up

and they mean lowest cost of ownership. That

That remarkable reliability figure applies to makes NCR your best buy for power switchers.

the entire NCR switcher line, from 100 to 500

watts with one to four outputs. Safety and EMI For more information
performance meet UL, FCC, CSA and TUV contact NCR Power m E E
(VDE) standards. Systems, 3200

Lake Emma Road,
Lake Mary, FL 32746-3393.
Telephone 800/327-7612, in FL 305/323-9250

NCR standards also include power-fail signal,
over-voltage protection, over-current protection
and other performance safeguards.

And, if NCR’s standard switchers don't fit
your requirement precisely, ask about our
impressive custom and semi-custom power
system capability.

NEW SWITCHER CATALOG!
Fullline... full details. For your
free catalog and the NCR guide
to power system reliability,

write us or use the reader
service number below.

See us at Electro!
CIRCLE NO 63 Booths 971 & 973




" PICO

DC-DC

Converters

DELIVERY—STOCK TO ONE WEEK!

Actual
Size

PICO'’s high reliability DC-DC
Converters are produced in an
ultra-miniature encapsulated
package.

Over 80 different models
operating over the temperature
range of —25°C to +70°C
without derating.

e Up to 250V DC Output

* Up to 1.25 watt output at 70°C
ambient

o Ultra-miniature size (0.3" Height)

» 5 input voltage ranges 5, 12, 24, 28
and 48V DC

e 28V Input/Output now standard

» Input/output isolation
100 megohm @ 500V DC

e Single and dual output

» No heat sink required

Over 300 miniature low profile
standard models deliver
up to 12 watts power.

PICO also manufactures over 2500
standard ultra-miniature transformers
and inductors.

Delivery—
stock to
one week

Electronics, Inc.

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800-431-1064

PRODUCT UPDATE

QNEW York caLL. 914-699-5514 /
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Tape drive stores 2G bytes

in a 5%-in. form factor

Employing high-volume, consumer
videotape technology, the EXB-
8200 cartridge-tape subsystem
stores 2.332G bytes on a 360-ft,
8-mm videotape cartridge. The sub-
system includes the tape drive, con-
troller electronics, a 256k-byte data
buffer, and an embedded SCSI in-
terface in an industry-standard,
full-height, 5%-in. form factor.

Although the actual tape speed is
a leisurely 0.429 ips (allowing for
very gentle tape handling), the sub-
system’s helical-scan record-and-
playback drum rotates at 1800 rpm,
creating an effective head-to-tape
speed of 150 ips. The recording head
places tracks diagonally on the tape,
storing 8k bytes per track at a den-
sity of 819 tpi. The drive achieves an
area recording density of 35M bits/
in®,

Reed-Solomon product-code error
correction and extensive error-re-
covery procedures give this storage
peripheral a nonrecoverable error
rate of less than one error per 10
bits read. The subsystem’s separate
read and write heads allow for read-
after-write verification. If a 1k-bit
block within an 8k-bit track pro-
duces a verification failure, that
block is rerecorded on a subsequent
track; the subsystem handles re-
cording errors on the fly, without
stopping or reversing tape motion.

The subsystem sustains a contin-
uous transfer rate of 246k bytes/sec
over the SCSI interface, and the
internal 256k-byte data buffer al-
lows for a burst-transfer rate of
1.5M bytes/sec. The peripheral sup-
ports ANSI version 17B, conform-
ance level 2, of the SCSI specifica-
tion for sequential-access devices. It
also provides full disconnect, arbi-
tration, and reconnect functions.
Because it includes the data buffer,

Packing 2.332G bytes onto a standard 8-mm
videotape cartridge, the EXB-8200 car-
tridge-tape subsystem fits into a 5%-in. form
factor. The peripheral’s embedded SCSI in-
terface supports continuous data-transfer
rates of 246k bytes/sec and burst rates of
1.5M bytes/sec.

the drive can simulate start/stop
tape operation by fulfilling data re-
quests directly from buffer storage
instead of tape, as long as the de-
sired information is in the buffer.
The data-buffer-access time is 400
psec.

The environmental specifications
for the drive include an operational
temperature range of 5 to 45°C at a
relative humidity of 20 to 80%. T.e
subsystem’s voltage requirements
are 5 and 12V; it dissipates 15W.
You can purchase off-the-shelf 8-mm
video cartridges for use with this
product at less than $20 per car-
tridge. The manufacturer plans to
offer certified media as well. One
evaluation unit costs $3500; the
price drops to less than $1000 per
unit for large OEM quantities.

— Steven H Leibson

Exabyte Corp, 4,876 Sterling Dr,
Boulder, CO 80301. Phone (303)
442-4333. TLX 3617,0.

Circle No 727
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~ QUALITY
LEADERSHIP IN
CHIPAND DIPPED

B Molded Tantalum chips designed for M All manufacturing locations IECQ
high speed pick and place equipment:  approved
Meet and exceed EIA standards B National distribution network
(QC300801/US0001): Suitable for even ensures ready availability of product
the most demanding applications For more information call our toll free
B A full range of dipped Tantalum number: USA — 800-624-6491;
capacitors offers alternatives for every = Canada — 800-624-6494, or complete
requirement the reply slip below
STANTEL 636 Remington Road, Schaumburg, Illinois 60173 ML
e ey DEDICATED TO EXCELLENCE
Address: IN TANTALUM
o Tel: 312-490-7150 (East)
Tel: Position: Tel: 805-495-8667 (West)

EDNO31887  TWX: 910-291-1280. Fax: 312-490-9707
EDN March 18, 1987 CIRCLE NO 139 119




&) Menu functions

controlled by the top

row of push buttons.

) SmartCursors™

track + peak or peak-

to-peak voltage ;i
measurements. & Gated .

voltage mode makes it

possible to itensify a portion of a waveform
and make voltage measurements on

that segment only. ) Versatile triggering lets
you trigger the main or delayed sweep on any
of the four channels. @) Backlit control buttons
verify that a function is active.

Copyright © 1986, Tektronix, Inc. All rights reserved. TTA-682

The 2246 provides direct time readout infor-
mation when seconds is selected in cursor
mode. You also have 1/seconds in Hz and
phase capability.




Work faster, smarter, with two new
| purpose scopes from Tek.

e four-channel, 100 MHz 2246 and
2245 set the new, fast pace for mea-
surements made daily at the bench
or in the field. They're easy to use
and afford, by design. And backed
by Tek's three-year warranty that
includes the CRT.

On top: the 2246 with exclusive
integrated push-button measure-
ments. Your measurements are
accessed through easy, pop-up
menus and implemented at the
touch of a button. Measure + peak
volts, peak-to-peak, dc volts and
gated volts with new hands-off con-
venience and on-screen readout of
values.

SmartCursors™ track voltmeter
measurements in the 2246 and
visually indicate where ground and
trigger levels are located. Or use cur

sors in the manual mode for imme-
\ diate, effortless measurement of
\ waveform parameters like voltage,
\ time, frequency, and phase.
\ Both scopes build on per-
\ formance you haven’t seen at
. the bandwidth or prices. Lab
\ grade features include sweep
\ speeds to 2 ns/div. Vertical
sensitivity of 2 mV/div at
full bandwidth for low-level
signal capture. Plus trigger
sensitivity to 0.25 div at
50 MHz, to 0.5 div at 150 MHz.

Conventional ATime measurement is also
available from the menu in the 2246 for
increased timing accuracy. Shown above: a
ATime measurement of pulse width.

ak sets the pace
and push-button ease.

VERTICAL

Features 2246 2245
Bandwidth 100 MHz 100 MHz
No. of Channels 4 4
Scale Factor Readout Yes Yes
SmartCursors ™ Yes No
Volts Cursors Yes No
Time Cursors Yes No
Voltmeter Yes No
Vertical Sensitivity 2 mV/div 2 mV/div
Max. Sweep Speed 2 ns/div 2 ns/div

Accuracy: Vert/Hor

2%/2%

2%/2%

Trigger Modes

Auto Level, Auto, Norm, TV Field, TV Line, Single

Sweep
Trigger Level Readout Yes No
Weight 16.5 Ib/7.5 kg 16.5 Ib/7.5 kg
Warranty 3-year on parts and labor including the CRT
Price $2400 $1875
Best of all, high performance

The 2246 also makes it possible to measure
either AVolts or absolute volts from ground.

comes with unmatched conve-
nience. You can see it and feel it—in
the responsive controls and simple
front-panel design, in extensive on-
screen scale factor readouts, and in
simplified trigger operation that
includes Tek's Auto Level mode for
automatic triggering on any signal.
Start to finish, the GPS Series saves
steps and simplifies tasks.

Get out in front! Call toll-free today
to order, to get more details or a
videotape demonstration.
1-800-433-2323

In Oregon, call collect

1-627-9000

CIRCLE NO 145
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The GE/RCA ASIC cell library:
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where best-sellers begin.

With one of the largest standard cell and gate array libraries,
and afirst-time success rate of virtually 100%, GE/RCA has

all the tools you need to design leading-edge products.

The GE/RCA library of hundreds of veri-
fied cells and functions is one of the broadest
inthe industry.

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

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

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

Plus a full library of gate arrays.

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

GE/RCA gate arrays have effective gate
lengthsas smallas 1.2u. Andthey're compati-
ble with the industry standard.

Writing made easy.

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

Our designer-friendly software gets you
uptospeedin as little as the three days it
takes to complete our training course.

And our software supports the major
workstations in the industry, including
Daisy™ Mentor Graphics,™ Valid™ P-CAD®

Daisy™ is a trademark of Daisy Systems Corp
aphics™ is a trademark of Mentor Graphics Corp
Valid™ is a trademark of Valid Logic Systems Inc
FutureNet® is a registered trademark of FutureNet, a Data |/O Company.
P-CAD® is a registered trademark of Personal CAD Systems, Inc

KN March 18, 1987

and FutureNet®

Through the use of Twins, our transpar-
ent workstation interface system, you can
complete or revise your design at practically
any workstation.

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

The best editors in the business.

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

Andyou can countonour ASICs special-
ists for technical support from design through
production. One other thing you can count
on with GE/RCA: there are no hidden
charges in addition to your NRE.

On the best-seller list for years.

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

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

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

P nen
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READERS’ CHOICE

Of all the new products covered in EDN’s January 8, 1987, issue, the ones reprinted here generated the most
reader requests for additional information. If you missed them the first time, find out what makes them
special: Just circle the appropriate numbers on the Information Retrieval Service card, or refer to the
indicated pages in our January 8, 1987, issue.

A AUDIO ANALYZER

The VP-7722P dual-channel audio analyzer has a
10-Hz to 110-kHz frequency range. It measures total

harmonic distortion digitally (pg 283).

Panasonic Industrial Co.
Circle No 605

C INTERPRETER

Instant-C 2.0 is an enhanced ver-
sion of a C-language interpreter/
compiler that runs on the IBM PC
and compatibles. It has a full-
screen, memory-resident editor for
correcting source code (pg 272).
Rational Systems Inc.

Circle No 603
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4 MICROCONTROLLER

A HUMIDITY SENSOR

You can use the RH-8 bulk-resist-
ance-polymer relative-humidity
sensor and the SCMC-I and
SCMC-V signal-conditioning micro-
circuits for constructing humidity
transmitters (pg 247).

General Eastern Instruments
Corp.

Circle No 601

The Model M50747ES microcontroller contains 8k
bytes of EPROM and 256 bytes of RAM and comes in
a one-time-programmable version (pg 277).

Mitsubishi Electronics America Inc.

Circle No 604

A ACCELERATOR

The 386 Turbo accelerator card has a 1M-byte cache
memory with a 100% hit rate. It speeds software for
the IBM PC/AT (pg 261).

American Computer & Peripheral Inc.

Circle No 602

EDN March 18, 1987



Youve made power supplies
smaller, ighter and quieter
with a onicar

No,
Harmonic Resonance!

Harmonic resonant, as a technology for For more information on our new

our new line of power supplies, is prac- 9S Harmonic Resonant line (or where to

tically as significant as going from linear get a nice harmonica), contact us today.

to switching. Sierra Power Systems (formerly Sierracin),
So, why did we develop it? It lets us 20500 Plummer Street, Chatsworth, Cali-

make open frame switchers almost half the  fornia 91311. Call toll-free (800) 423-5569.

size of industry standards. Therefore, In California, (818)

lighter. And quieter from a conductive noise ~ 998-9873.
standpoint. All for the same price you're

paying now.
Of course, like all our power supplies
introduced since 1983, this new 9S

Harmonic Resonant line meets VDE, UL =
and CSA for safety. And VDE, FCC and Sierra Power Systems

IEC for conducted noise. Division of Valor Electronics, Inc.
EDN March 18, 1987 CIRCLE NO 134 125




Freon®
Solvent
Cleaners

Select from high-purity

Freon® based solvent
cleaners anti-static sprays;
flux removers; conformal
coatings; release agents
and more.

Freon’ Flux
Removers

Formulated for removal

of all types of organic flux
from PCB’s and other
electronic assemblies. Add
our unique Cobra® Solvent
Spray Brush to convert the
aerosols into efficient
spot-cleaning systems.

Conformal
Coatings

Since coating requirements
are not the same for all
applications, we offer you a
choice of silicone, urethane,
acrylic or varnish conformal
coatings. All of our coatings
provide excellent electrical
insulation and moisture
resistance. Available in
convenient aerosol form.

Wet Pads™

Use convenient Wet Pad™
high-purity pre-moistened
solvent wipes. Freon®
based cleaning solvents,
CRT cleaners, and contact
cleaners/lubricants are a
few of the chemicals
offered in Wet Pads™.

kail

A dry, non-toxic,
non-flammable gas for
removing microscopic dust
and oxide particles from
tape heads, PCB's, optics
and electronic assemblies.

Conformal
Coating
Strippers

Specially formulated for the
removal of M-S coatings.
Safely dissolves acrylic,
urethane, silicone and
varnish coatings without
damage to most electronic
components. We also offer
strippers for epoxy systems.

Miller-Stephenson Chemical Co., Inc.

Los Angeles 12261 Foothill Blvd., Sylmar, CA 91342 (818) 896-4714 Danbury George Washington Hwy., Danbury, Conn., 06810 (203) 743-4447
Chicago 6348 Oakton St., Morton Grove, IL 60053 (312) 966-2022 Toronto 514 Carlingview Dr., Rexdale, Ontario MOW 5R3 (416) 675-3204
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Freon’
Solvents

CGhoose quart, gallon or
H-gallon sizes from our
complete range of high-
purity Freon® solvents for
ultrasanic or bulk degreasing
procédures. Residues are as
low as 2 ppm.

Freezing/Fault
Isolation
Products

Use our high-purity
Quik-Freeze® for fault
isolation, low temperature
testing and component
protection during solder-
ing/desoldering. Also
available in anti-static form
for use on sensitive
micro-circuits.

Contact/
Connector
Cleaners

Safely remove dirt and
oxide build-up on tape
heads, gold fingers and
connectors. Choose
Magnetic Tape Head
Cleaner or Contact Re-Nu®
in convenient aerosol

or Wet Pad™. Also available
with protective lubricants.

Fluorocarbon
Release
Agents

Select a fluorocarbon
release agent for room
temperature processing or
heated molding application.
These Teflon® type release
agents contain no silicone
oils and do not noticeably
transfer to molded parts.
Available in convenient
aerosol or bulk packaging.

al B

L[

® Freon is DuPont's registered trademark for its fluorocarbon compounds. ® Teflon is a registered trademark of Du Pont. @ Registered trademark of Miller-Stephenson Chemical Co., Inc.

TRY IT.

We're certain that
once you try our
high-purity
chemicals, you'll
want fo keep using
them. For complete
product literature
and free samples,
please fill out the
coupon or call
203-743-4447. For
technical service
wall 800-992-2424,
B4 Eastern Time.

wel fad™ Aerosol  Bulk

4]
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O Freon® Solvent Cleaners

O Wet Pads™

[J Freon® Solvents

[J Contact/Connector Cleaners
[J Freon® Flux Removers

[ Aero-Duster®

[ Freezing/Fault Isolation Products

[J Fluorocarbon Release Agents
[J Conformal Coatings
[J Conformal Coating Strippers

MAIL TO: Miller-Stephenson Chemical Co., Inc. EDN3F
George Washington Highway

Danbury, Connecticut 06810
NAME

TITLE/DEPT.

COMPANY

ADDRESS

Los Angeles 12261 Foothill Boulevard, Sylmar, CA 91342 (848) 896-4714
Chicago 6348 Oakton Street, Morton Grove, IL 60053 (342) 966-2022

Danbury George Washington Highway, Danbury, Conn. 06840 (203) 743-4447
Toronto 544 Carlingview Drive, Rexdale, Ontario MOW 5R3 (416) 675-3204

miller-stephenson
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26% MORE FAST FUNCTIONS.

Signetics now has 26% more parts than the closest
runner-up. That means for every four parts Fairchild
makes, we make five.

More state-of-the-art functions, too. Combined
function products like octal buffers, transceivers
with parity and latched or registered octal trans-
ceivers. We also make 9- and 10-bit transceivers,
LSI DRAM controllers and the fastest 8-bit counters
available.

We've got more design options, a unique bus-

oriented input structure, and faster speeds. Surface
mount packaging options with SO. All in volume, all
ready to ship now.

As a matter of fact, Signetics has doubled its
FAST™ production capacity since January '86.

FAST circuits from Signetics. Now we’re
leading the leader.

For more information on FAST ICs from
Signetics call 800-227-1817, ext. 968D or send in
the coupon.



One standard.

Sig

ne’rlcs

a subsidiary of U.S. Philips Corporation

e

Please send more information on Signetics FAST ICs. EDN031887

Application

Name

Position

Address

City. State Zip
Phone

Send coupon to: Signetics Corporation, 811 E. Arques Ave., PO.Box 3409, Sunnyvale,
CA 94088-3409. Attn: Publication Services, M/S 27. 968

I
I
I
I
Company I
I
I
I
I

FAST is a trademark of Fairchild Semiconductor Corporation




LEADTIME INDEX
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TRANSFORMERS RELAYS
Toroidal 0 9 48 46 0 0 10 88 General purpose 28 258 n 0 0 (B8 52
Pot-Core 0F 13 BB ¥ T6E o §@2 105 PC board 0F 2> 58 7 M@ o Fanl s
Laminate (power) 7 13 "4 33 0 0 88 80 Dry reed 25 25 & 13 0 0 [ 5& 69
CONNECTORS Meft:ury 0 22 [ 6F 11 0 0 5 78
Military panel 0| o5 W5 25 1B 13 Bidf es Solid state B0 36 788 14 FN0W 0 EO5N 89
Flat/Cable 21 47 896 16 T O 0 SIS 59 DISCRETE SEMICONDUCTORS
Multipin circular 0 27 '8 13 130 14 T8 96 Diode 58 3 s BHE o T4 48
PC 0 64 B8 1B B0 o @3 57 Zener 25 25130 20 00 o0 |68 57
RF/Coaxial oY 2o B 7 T o BEEE 54 Thyristor 59 30 Bm 15 BNEE o F54 65
Socket 200 40 B 13 FIOE o0 M 44 Small signal transistor 8 3 B8 13 BB o [/ ss
Terminal blocks 28 4« B85 12 BOR o 59 s6 FET, MOS e 23 P8l s BN o B 76
Edge card = 3 B 14 W o mER 70 Power, bipolar 25 8 3 34 0 0 81 48
Subminiature 20 30 40 10 0 0 BSY 64 INTEGRATED CIRCUITS, DIGITAL
Rack & panel 0 29 B8 14 0 0 (N8 62 CMOS 10 2% 32 32 0 82 64
Power 15 31 39 8 0 7 A e | 74 TTL 31 19 38 12 0 0 &5 65
PRINTED CIRCUIT BOARDS LS 88 42 B48Y 8 WOF 0 §S8 57
Sigs der B S5 B S BN 0 S 45 INTEGRATED CIRCUITS, LINEAR
Double-sided O 38 B8 4 SO 0 SE8 65 Communication/circuit Bl 19 553 > BEE o §EE 6>
Muttilayer 0 23 ge8 15 08 0 =80 89 OP amplifier il -0 Ba) 30 BEE o FESl 65
Prototype o8 ™ B 10 FON O BRSSP 44 Voltage regulator 1 33 Bl 7 BN 67 66
RESISTORS MEMORY CIRCUITS
Carbon fiim 50 29 21 0 0 0 25 42 RAM 16 @ 19 8 B o 581 40
Carbon composition 43 29 10 19 0 0 49 39 RAM 64 20 40 30 10 0 0 52 42
Metal film 44 16 36 4 0 0 40 45 RAM 256 20 20 40 20 0 0 69 50
Metal oxide SO 30 B8 0 FES 0 SREbE 43 ROM/PROM 2o > R 11 BB o R s3
Wirewound I 28 @6 0 08 0 FS8 24 EPROM MY 2o 8 > B8 o P 6o
Potentiometers 17 33 38 12 0 0 59 59 EEPROM 22 1 45 22 0 0 73 82
Networks 7 o B 3 od o R e DISPLAYS
FUSES Panel meters 1 45 B8l 1 B 0 fEEl 64
2 2 7 ON 0 S8 24 Fluorescent 208 20 Fool <0 BOE o EEA 109
SWITCHES ; Incandescent @ so fa 25 BB 0 i 43
Pushbutton 6 1 B8 12 Fal o [EE 47 LED e »n P v BOT o Féll s6
Rotary 5 1B &5 12 [ OF o B 57 Liquid crystal b 3 8 23 WG o fAal 72
Rocker 200 13 B8 20 [0 o BEE 45 MICROPROCESSOR ICs
Thumbwheel 0 22 45 22 1 0 BIB5" 54 8-bit 27 9 37 27 0 0 74 42
Snap action 20 20 F80 20 10 0 & B¥ 35 16-bit 20 10 50 20 0 0o 18 29
Momenta 10 20 BS8 10 O 0 S BE 44
Dual in-linrey 7 B 7 TEE o BER 42 FUNCTION PACKAGES
Amplifier 25 of® 12 B o ol 49
WIRE AND CABLE Converter, analog to digital O 30 F50f 20 BB o FHON 86
Coaxial 43 28 z 0 g 0 :‘3 18 Converter, digital to analog O 22 [558 > @0Y o [HEl 85
Flat ribbon 47 20 0 0 17
Multiconductor 42 17 RS 0 0 0 A 29 LINE FILTERS 11 a Bl » 0 0 7 64
Hookup 61 30 9 o0 [0 o NG 15
Wire wrap S s B o [ 5h ofal w0 CAPACITORS
Power cords B >; B s BEE o BN 43 Some B 39 BN 9 B 0 B 52
e T3 EE B © g:ramp ;rpnohhc 9 v I 10 BB o FHIl ss
ramic disc
POWER SUPPLIES = 1 Ol N D
Switching 0 18 (46 36 | @ 0 88 65 - -
Linear 200 20 /50 10 |B o082 48 Electrolytic B 25 BN 21 S 0 SN 66
e Tantalum B 22 B3 13 B0 o [6B 65
500 0 B - 0 o B s INDUCTORS
B 1 Fodl s HoE o FES 55
HEAT SINKS
52| 20 (88 6 [ B o[ 84 a9
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WHEN RELIABILITY IS IMPERATIVE.

ABBOTT'S NEW M25; A HIGHER
PERFORMANCE, 25-WATT !
SWITCHING POWER SUPPLY

Abbott’s new M25 exceeds the performance of one of the best selling

mil-spec power supplies; our own VN25. Our VN25 has been widely used in
critical naval and airborne applications for over 10 years. Now the M25
offers higher performance in this proven design.

Higher Density. The M25 has a 1'/+ inch lower profile than our VN25
while maintaining the same footprint. This adds up to a 45% reduction in MODEL M25 SPECIFICATIONS

volume.
: s y DIMENSIONS 6.25"x 2.75"x 1.5"
Better Specs. By doubling the switching frequency, our M25 is 10% Input frequency 47.44’3 Hz «
more efficient, while at the same time providing a 23% wider operating Input voltage 103.5 to 126.5 V rms
Outputs 5,12, 15,24, 28V
temperature raf]ge‘, . Ny i y ; Efficiency 70% minimum
Greater Reliability. By using innovative design techniques, the M25 Ripple/noise 20 mV rms/100 mV p-p
achieves a 4-fold increase in MTBF. lii"ed’eguklﬂi?" é g m‘c
EMI Compliance. All M25 standard units meet MIL-STD-461B for e o R
emissions and susceptibility. Environment MIL-STD-810C
The M25 is encapsulated and hermetically sealed, and meets the A LSO
2 - 2 Input protection MIL-STD-1399 sec 103
stringent environmental requirements of MIL-STD-810C and MIL-S-90IC. Operating temperature range — 20°C to 71°C
Abbott’s new M25: higher performance in a proven design. Storage temperature range  —55°C to 85°C
Call or send for specs and our full line catalog. ’S‘:'LBL rd(g"’“"d benign) 176000 Kot
Abbott Transistor Laboratories, Inc. Power Supply Division, ER Option 759,000 hours
2727 La Cienega Blvd., Los Angeles, CA 90034 (213) 936-8185. Eastern /SV:TBdF ; d("GVO’ sheltered) o |
Office: (201) 461-4411, Southwest Office: (214) 437-0697, London Office:  £R option 125,000 hours
0737-82-3273. *MIL-STD-217D (50°C baseplate) |

abbott

MILITARY POWER SUPPLIES
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When Speed is Critical...

BICC-VERO MULTILAYER BOARDS ARE BEST!

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

Available in 6 Eurocard sizes of single,
double, and triple height boards, the high
density pin pattern accepts 0.3, 0.4, 0.5,
and 0.6 DIP packages, pin grid array
devices, or surface mounted devices us-
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BICC-VERO supports their multi-layer
boards with a full line of card frames,
enclosures, and connectors.
Ask for the details.

CIRCLE NO 136

ing one of a series of BICC-VERO surface
mount adapters. Adapters accept 28, 44,
68, and 84 pin packages, gullwing, or J
lead. A pin grid array simulator adapter is
also available for developing circuit func-
tions that will eventually be integrated
into a custom package.

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

'VERO

[BICC| ELECTRONICS

BICC-VERO ELECTRONICS, INC.

1000 Sherman Avenue  Hamden, CT 06514
(203) 288-8001 TWX: 510-227-8890
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Put yourself on the
right track with CAD.

Computer-aided design.
Until recently, it con-
jured up images of
massive, room-sized
computers and engi-
neers in white lab coats.
But a few years
ago, AutoCAD® changed
all that. With a soft-
ware package that
turned the per-
sonal computer
on your desk

into an easy-to-use elec-
tronic drawing board.

For everything from
PC boards to shopping
centers. Tooling to top-
ographical plans.
Technical illustra-
tions. Facilities
layouts.

Even #4-6-4 T

o e g

-3

Hudson S A
model railroad trains.
Now AutoCAD is even better.

Introducing AutoCAD 2.5

Of course, the newest version of
AutoCAD still has all the features that
made the original the industry standard.
Accuracy, Power, and Versatility.

But now, there are improvements all
down the line.

For example, AutoCAD performs most
PAN and ZOOM operations five to ten
times faster than the previous version. So
design and redesign are faster than ever.

There is also a wealth of new com-
mands for creating ellipses, doughnuts,
and polygons. And new editing commands
that let you STRETCH, TRIM, EXTEND,
ROTATE, SCALE, and EXPLODE objects.

The result? A powerful electronic
drawing tool that lets you concentrate on
the drawing, and not on the electronics.

Feel Comfortable at the Controls
Never used a computer before?
AutoCAD’s easy-to-use menus guide you
from action to action. You can even create
your own menus. And use an on-line
“HELP” command if you get stuck.

Drawings Courtesy of Little Engines, Inc.

accurately translate drawings between
AutoCAD and most other CAD systems.

All of which combine to make the new
AutoCAD fit more neatly and comfortably
than ever into the way you're used to
working.

How to Get on Board

For a demonstration of AutoCAD 2.5,
or any of our other products, call or write
us for the name of the dealer nearest you.

Call us too if you want the location and
telephone number of your nearest
AutoCAD Authorized Training Center.

We'll make sure you get headed down
the right track.

Save hours of drafting time.
Draw frequently used diagrams just once
and re-enter where needed.

What if you have second thoughts, or
make a mistake? AutoCAD's new, sweeping
UNDO capability lets you erase what
you've done—so you have total freedom to
draw and experiment.

There are also enhanced customiza-
tion features. Support for over 30 different
microcomputers (as well as several 32-bit
UNIX-based systems). Even support for the
new IGES standard, to let you easily and

AUTOCAD"®

AUTODESK, INC.
2320 MARINSHIP WAY
SAUSALITO, CA 94965

(800) 445-5415
TELEX 275946 ACAD UD

DON'T MISS AUTOCAD® EXPO-87, JUNE 23-26 AT THE WASHINGTON, D.C. CONVENTION CENTER.
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The only integratec
CALE environment.

The Total Engineering Solution

CASE Technology offers the only
fully integrated CAE system that operates
on standard IBM PC/XT/ATs, MicroVAX
workstations and VAX minicomputers.
The system includes: schematic design,
12-state logic and fault simulation, worst-
case timing verification, circuit simula-
tion, and PCB physical layout.

The CASE system possesses the
most powerful schematic design tools

available. Its power lies in its interactive
speed, intelligent user interface and system
configurability. The system also supports
the complete SCALD hierarchical design
concepts.

Intelligent Schematics—The Nucleus
of Custom CAE

With CASE schematic design as the
nucleus of your CAE environment, you
can use each CAD/CAE system to do

peastapeenl)

what it does best. You're not locked into
one vendor. Integrate Tegas, Spice, Cadat,
Silos, Scicards, Redac, Computervision,
Applicon, Calay, Telesis, Mentor, [BM CBDS
and Prime EDMS.

One Schematic is Worth a
Thousand Netlists

The CASE system saves you
hundreds of man-hours by allowing a
bi-directional interface with other design




AX, MICToVAX & PC

systems. This capability preserves your
investment in existing CAD/CAE systems.
Preserves the enormous effort that went
into developing component libraries. Only
CASE offers this advantage.

Unlike netlist interfaces, CASE's
graphic interface allows you to re-display
the same schematic on other CAD/CAE
systems. Access to these schematics
expedites design changes, logic simulation

and PCB physical design. Only CASE has
this capability.

Once you move your schematic to
another system and make changes, you'll
want to back-annotate. CASE provides a
program that simplifies back-annotation
between systems. With a basic “was-is”
list, CASE can automatically update
schematics. Only CASE provides this
feature.

The CAE Price/Performance Leader

With more than 3000 installed
systems, CASE Technology has developed
a solid reputation as the CAE price/
performance leader. What was once “the
best kept secret in CAE” is now being
touted throughout the world.

CASE Technology, Inc., 2141
Landings Dr., Mountain View, CA 94043.
Phone: (415) 962-1440; FAX: 962-1466.
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You wouldn't do this with your Analog VLSI devices.

You’ll have to if you go to most ATE companies for
a solution to today’s sophisticated ‘‘system silicon”
testing problems. Because all you'll get is a make-
shift tester. And that means resigning yourself to
man-months of custom hardware work integrating
analog and digital instrumentation. And putting up
with the long hours of low-level software develop-
ment that go with custom solutions. Worse, you can
expect these delays to cut your chances of getting
your product to market on time.

Teradyne now has a simple answer to this com-
plex testing problem. The A500 Analog VLSI Test
System. It’s the first of a new generation of systems
specifically for AVLSI “system silicon” devices.

A test system that can help you cut critical product
development time by months or even years.

One Test System, Once and for All
With AVLSI devices you won't get fast design feed-
back, unless you test individual components—the
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“building blocks” of system silicon. And you won’t
comply with customer and industry requirements if
you don’t do complete “system” functional testing.
With conventional test systems it means two of every-
thing. Two testers, two test programs, two insertions,
two data bases. And more than twice the time to

get to market.

The A500 allows you to do it all with one system.
So there’s only one system to program. One insertion
to make for both component and functional testing.
And only one data base to work with. Which means
significantly less time to market.

Vector Bus II": the Great Integrator

The heart of the A500 is Teradyne’s unique Vector
Bus II architecture. It integrates analog and digital
VLSI test capability at the system level. Which
means you won't have to build special applications
hardware for every new device you design. Vector
Bus II eliminates that costly custom-work bottleneck
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Why accept it in an Analog VLSI Test System?

with such features as TimeMaster™ Synchronization,
Mixed-Signal Event Control, and MultiSource Data
Mixing.
A Picture’s Worth a Thousand Keystrokes
The A500 also revolutionizes progr