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Different Shielding Problems
Demand Different Coating Solutions.

¥

Selecting a conductive
coating that performs well
and offers a cost-effective
solution to your particular
EMI problem is easy when
you deal with Acheson, the
leader in EMI technology!
We offer a “complete line”
of Electrodag® conductive
coatings — silver, copper,
nickel, graphite — because
different shielding problems
demand different coating
solutions.

Electrodag conductive
coatings are uniquely
formulated to help even
your most sensitive

- Stable electricai_

properties properties

* Low cost + Easy to mix

. M'eiﬁu‘m-H_igh * Low cost
iy * Medium attenuation

ok 50-70 db

~ EMI/RFI INTERFERENCE

electronic equipment
function properly,
regardless of environment.
Each can be simply spray
applied using conventional
methods, and all air dry. In
addition, Electrodag
conductive coatings allow
your system to meet or
surpass today’s stringent
FCC and VDE requirements,
and most are UL
recognized.

Electrodag conductive
coatings assure you of
quality protection at a
competitive price. Our
seasoned support staff will

NICKEL

- Stable electrical

Only Acheson Offers Them All.
" coPPER

GRAPHITE

Stable electrical
properties

- Lowest cost

- Low attenuation
30-40 db

gladly work with you in
solving your specific EMI
problem. For additional
details on our line of “EMI
Eliminators” and/or
technical assistance, call or
write today.

CIRCLE NO 10

%D Acheson

Acheson Colloids Company
P.O. Box 288, Port Huron, M| 48060
TOLL FREE 1-800-255-1908

In Canada:
P.O. Box 665, Brantford, Ontario N3T 5P9
(519) 752-5461

Also in: United Kingdom, Netherlands, Belgium, West Germany, France, Italy, Spain, Australia, Japan, Brazil




THE POWER CONNECTION

Hypertronics multipin connectors and individual power contacts minimize the
space and cost of providing 100 to 500 amps of power to backplane subassem-
blies for computers and other electronic systems.

® multipin rack and panel connectors include up
to 20 each, 50 ampere and/or 100 each, 8 amp
contacts in a unique modular building block design.

m discrete 100, 200, 350, and 500 ampere contacts.

Call toll free 1-800-225-9228 for more information on these versatile connectors,
or write for our 1987 catalog.

HYPERTRONICS CORPORATION

“New Horizons in Connectors”

16 Brent Drive, Hudson, MA 01749-2904 Tel: (617)568-0451 Telex: 95 1152
Toll free: 1-800-225-9228 Fax: (617) 568-0680

CIRCLE NO 49




If you need smooth,
fast frequency shifting,

our synthesizers can dish it out.

Today's sophisticated radar
and communications systems
can call for 10 MHz frequency
changes at the drop of a
microsecond.

Wavetek's Model 5135A
can do it, and with practically
no close-in phase noise
or hopping spurs. As a
frequency-agile local
oscillator, it's so fast it
can make scrambled
communications almost
impossible to decode and can
greatly improve the accuracy
and dynamic range of radar.
In the lab or in the field,
it can duplicate frequency
hopping, FM or sweeping
under computer control.

Close behind is our own
Model 5130A, with switching
time of 3 to 20 microseconds.
Like the Model 5135A, it has

our patented* Direct Digital
Synthesis for phase-
continuous switching.

Both models offer a 100
KHz to 160 MHz frequency
range with .001 Hz resolution.

They also offer the element
of surprise, with prices far
below what you'd expect to
pay. To find out more, please
call Applications Engineering
at [(619] 279-2200, Ext.
303. Or write Wavetek San
Diego, Inc., 9045 Balboa
Ave., P.O. Box 85265,

San Diego, CA S2138.
TWX 910-335-2007.

For literature circle 91

For demonstration circle 130

© 1886 Wavetek Corporation
*Patent No. #3,735,269
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THIS PC/XT-COMPATIBLE INDUSTRIAL COMPUTER

MAY HAVE ONE FAILING..EVERY 7 YEARS.

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

A HUGE SOFTWARE POOL

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

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

HARD-WEARING HARDWARE

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

For literature request only, circle 90

PLUS ROOM TO EXPAND

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

No fan or heat sink needed,

could be battery powered.
Consumes as little as 1.25

Grew up in the school of hard
knocks. Secured on 4 sides,
System 2 withstands 10gs of

shock watts

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

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

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

For direct factory contact, circle 129

A DISK DRIVE FOR
EVERY APPLIGATION

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

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

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

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

[|PRO-LOG

CORPORATION
USA TLX: 171879, Australia (02) 419-2088; Canada (416) 625-
7752; England (0252) 851085; France (1) 3956-8143; Germany
(07131) 50030; Italy (2) 498-8031; Switzerland (01) 624 444
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On the cover: Microprogrammable
designs can outrun even the fastest 32-bit
fixed-instruction-set pPs. What’s more,
development tools are making the bit-slice
parts easy to program. See py 142.
(Photography by Reg Francklyn, art
divection by Bob Rodgers, courtesy
Hewlett-Packard)
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DESIGN FEATURES
Special Report: Microprogrammable processing 142
Fast, faster, fastest: Designers’ need for high-performance computa-
tion is driving progress in advanced IC-fabrication processes and
architectures for microprogrammable processors. Meanwhile,
development-tool vendors are creating better meta-assemblers and
linking this software to development stations.—Steven H Leibson,
Regional Editor

Use structured arrays 177
for high-performance data processing

Using one structured array and nine support ICs, you can design a
15-MHz peripheral controller. A structured array combines high-level
functions, such as ROM, RAM, and ALUs, along with a gate array on
a single chip.—Yen Chang and Alex Yuen, LSI Logic Corp

Design-for-test techniques 189
suit diverse applications

The four major design-for-test techniques—the ad hoc, built-in self-
test (BIST), structured, and semistructured approaches—differ widely
in their ability to meet a product’s test needs. A few practical guide-
lines can help you choose the design-for-testability approach that’s
best for your project.—Robert D Hess, William C Bery Jr, and Gordon B
Hoffman, Caedent Corp

Fuzzy logic allows creation 201
of precise process controllers
Skilled operators don’t control processes by solving equations: They

use their expertise and rules of thumb. Fuzzy logic provides a way for
you to program an expert operator’s knowledge into a process con-
troller or expert system.—Pedro | Guilamo, Bailey Controls Co

Continued on page 7
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Better resolution and accuracy
can change the whole picture.

Clear up the uncertainty in your
test measurements with these three
versatile Fluke multimeters.

When you need performance that leaves
no room for doubt, focus on the Fluke 25,
27 and 37 Analog/Digital Multimeters.
With their patented A/D converters, they
deliver DC volts accuracy within 0.1%. An
easy-to-view display also provides a full
4 digits of resolution for readings up to
3200 counts.

Fully sealed, drop proof cases protect
the handheld Fluke 25 and 27 from abuse
on the job site. The unique design of the
Fluke 37 is well suited for benchtop and
portable use, and includes a convenient
storage compartment for test leads and
small accessories.

The circuitry in each model is shielded
to eliminate interference — even near

motors, radar, or other transmitters. And
thirty-six components are dedicated to
high-energy overload protection, for you
and the meter.

All three instruments offer simplicity of
operation. Select functions with one rotary
dial. Don't worry about range selection
— it's automatic. Plus, the auto-polarity
digital readout and analog bar graph give
you two ways to look at the signal. The 27
and 37 also add extra features like MIN/
MAX Recording and Relative mode.

Next time you make a measurement,
think about what you're missing. Then call
us toll-free 1-800-227-3800, ext. 229
and ask about the Fluke 25, 27 and 37
meters. You'll get the picture.

Outside the U.S. call 1-402-496-1350, ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., PO. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100.
EUROPEAN HEADQUARTERS: Fluke (Holland) BV, PO. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846.
© Copyright 1986 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4705-37/27/25

CIRCLE NO 199

Fluke 25, 27, & 37

0.1% basic dc accuracy

Analog/Digital Display

Volts, ohms, amps, diode test

0.1 pAto 10A, all fused

30 kHz ac bandwidth

100 x4V to 1000V ac and dc

Touch Hold™ function

Relative (difference) mode and MIN/MAX recording mode (27 & 37)
Integral handle, storage compartment (37)
Two-year warranty

FLUKE

®
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TECHNOLOGY UPDATE

Manufacturers of fast CMOS logic families 69
take sides in packaging controversy

Advanced CMOS logic (ACL) devices have become the focus of the
most bitterly debated packaging controversy in 20 years.—] D Mosley,
Regional Editor

Cross-development tools for PCs and minis 89
let you develop software for 8-bit uPs

Linear wall-plug-in supplies like these When you’re developing software for an 8-bit microcontroller

are suitable for applications requiving less  embedded in an intelligent instrument or a process-control system,

than 25W; switching versions are offer- you can choose from a wide variety of cross-development tools.
g outputs approaching 100W (pg 107).  ~ Cheis Tivw: Associate Editor
el

External power supplies eliminate 107
more than just heat from your design

By using an external, or wall plug-in, supply, you can gain board
space, eliminate a major source of heat in your design, and reduce
EMI noise.—Chris Everett, Regional Editor

PRODUCT UPDATE

VME Bus-based instrumentation bus 123
Low-cost microprogramming board set 126
Half-height, 5%-in. Winchester drive 128
Cassette-tape drive 130
Electroluminescent display 132

DESIGN IDEAS

Serial status transmitter uses low power 213
IC replaces mechanical-interlock switches 214
Pulse-width checker is programmable 214
Basic program linearizes thermistors 218
Circuit converts 7-segment code to decimal 222

Continued on page 9
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Now get the best
of both worlds, analog
and digital, in one familiar,
easy-to-use package. With
the 100 MHz Tek 2230 and
60 MHz 2220 you benefit
from 20 MS/s digitizing plus
analog operation to each
scope’s bandwidth. Just
push a button for real-time
display analysis!

Expect the most for your
money—and get it—with
Tek. You can capture events
as narrow as 100 ns at any
sweep speed—using Tek's
proprietary peak detect
mode. Trigger on complex
waveforms using variable
sweep holdoff. View events
prior to or following a trigger
event with pre/post trigger.
Eliminate noise with built-in
signal averaging. Store
acquired waveforms as
either 1K or 4K records. All
with unrivalled convenience
and confidence in your

 THE ANSWER IS IN TEK

DIGITAL STORAGE.

Features

Analog/Digital Storage BW
Max. Sampling Speed
Record Length

Save Reference Memory

Vertical Resolution

CRT Readout
Cursor Measurements
GPIB/RS-232-C Options

Battery-Backed Memory
(save 26 waveform sets)

Price

measurement results.
Both scopes offer

optional GPIB or RS-232-C

interfaces. With either

Copyright © 1986, Tektronix, Inc. All rights reserved. TXA-694A

FOR AS LITTLE AS $4150!

1 800 32 2200

2230 2220
100 MHz 60 MHz
20 MS/s 20 MS/s
4K/1K (selectable) 4K
One, 4K One, 4K
Three, 1K
8 bits 8 bits
10 bits (AVG mode)
12 bits (AVG mode over bus)
Yes No
Yes (storage mode) No
Yes ($850) Yes ($550)
Yes (inc. with 2230 No
communications options)
$5150 $4150
option the 2230 also

includes battery-backed
memory that provides 26K of
keep-alive CMOS memory

CIRCLE NO 200

—for storing up to
26 waveform sets.
Call Tek direct to
get your free video or
diskette demo. Or to place
an order! Ask about free Tek
digital storage application
notes and educational
materials. Technical person-
nel will answer your ques-
tions, take an order and
expedite delivery. Orders
include complete documen-
tation, operating manuals,
worldwide service back-up
and Tek's 3-year warranty
that even covers the CRT.

Call Tek direct:
1-800-433-2323 for video

or diskette demo

1-800-426-2200

for orders and/or
technical advice

In Oregon, call collect:
1-627-9000

Tektronix:

COMMITTED TO EXCELLENCE
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During IC layout, hierarchical design
delivers dramatic productivity gains.

But during global cell modifications, it
can also leave you hopelessly blind.

Some layout editors let you see the one
cell you're editing, but completely hide the
global impact on other cells.

Other editors let you see the global
impact, but totally isolate the selected cell
in a separate window. So you work blindly,
out of context.

Only one vendor of IC layout tools has
seen the light and solved the problem.

Mentor Graphics.

Our solution? The Chipgraph™ IC
layout editor, the first such editor that lets
you see it all during hierarchical editing.
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With Chipgraph, you work on the
selected cell directly in its layout environ-
ment. You see instantly how it relates to its
surroundings. At the same time, all related
cells are updated right on the screen, so
you've got a complete picture of the
global consequences.

You work faster. More accurately. With
less iterations.

And Chipgraph lets you work bigger as
well as better. Our hierarchical design sys-
tem will easily accommodate the next gen-
eration of VLS| designs.

There's also boolean and edge functions
to keep your editing fast and flexible. And
changing technologies is no problem,
because we've got all the angles covered.
You can work with bipolar, linear and
GaAs geometries as easily as MOS.

Plus you can put initial design rule checks
in their proper place—the editor itself. Our
interactive DRC:s let you check as you edit.
You get fast, accurate feedback on the
correctness of your design. And for the
final check, Chipgraph lets you run
DRACULA [I™ right on your workstation.

And to keep your IC designs in the indus-
try mainstream, Chipgraph supports the
GDS Il input/output format. You enjoy com-
patibility with a wide variety of existing
tools. And long-term viability for your
design libraries.

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).

DRACULA Il s a trademark of ECAD, Inc
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Everything doesn't
need to bhe your fault.

Designing a new system
has enough risks. Why pass up
an off-the-shelf sure thing like
AMD’s complete Ethernet
chip set?

We designed the Am7990
Lance, Am7992B SIA, and the
AM7996 Transceiver to work
with one another. And what
happened? They work with
one another.

AMD can offer you some-
thing no one else can offer.
Absolute confidence.

Our chip set has been
around since the beginning of
Ethernet. It's been proven by
years of successful networking
in systems. That means you
wont be designing it in, then
covering your tracks when it
doesn't work. (And if you work
with Cheapernet, you're still
safe, because our chip set
does, too.)

Look at it this way:

You're going to get blamed
for a few things in life that are
absolutely not your fault. Why
not choose the AMD Ethernet
chip set and pick up some
easy praise?

Advanced
Micro Devices ¢\

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

CIRCLE NO 201

© Advanced Micro Devices, Inc. 1987
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Data shouldn’t take 30 minutes
to travel two and a half feet.

————Virtual Link

d over a SCSI bus gives you a
advantage. Your information
‘moving up to 30 times faster
you're used to, creating a

link between your host and

TAPE DISK
DRIVE DRIVE

=
Instead of killing time, you
could be killing bugs. Because AR it
Applied Microsystems now offers a
ligh speed emulator interface to
cue debug sessions bogged down
data throughput. Its the industry EI\E/[:%&%%R Eﬁlsjﬁi'?%R
ndard architecture called SCSI.
e bus that can squeeze five-
nute transfers into 10 seconds. 4}
Downloading and transferring
it speeds up to 1.5 Mbytes per SCSITBIES

SCSI communications establishes
a virtual link between your host
and target system.

_system.

~ That advantage becomes even
more important when you're work-
ing with big blocks of code as you
would on a 68020 or 80286 design.

true interactive debugging becomes
possible for the first time.

SCSI unites real-time emulation
with source level debugging.

HOSTS OPERATING TARGETS LANGUAGES TOOLS
SYSTEMS Thanks to SCSI's tre-
VAX VMS 8051 C Assemblers
~ MicroVAX ULTRIX gggg %’32; Pascal Linkers mer'ldous Speed’ the events
Boe. o g PRV Lo of high performance emula-
- 80186/188 “ompilers .
ooyl MS.DOS  andS0286 Awember  Symbolec tion are transported to your
68HCI1,  Jovial debuggers
o - e oomee | host as they happen. Trace
e 6809/9E, debuggers 1 1
vorkstatons Lo 8 kagers | information appears on
PCXT oo your computer in seconds
PCAT 780, MK3880/4 ; :
Compatibles and Z8001/2/3 not minutes. And through
: NSC-800 .
A stand-alone or host-control system of fully integrated debug tools VALID ATEm you Can imme-
built on high performance emulation. dlately debug in your
~ With SCSI, your development source level language.
environment takes on the dimen- SCSI supports up to eight

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.

~ sionof immediacy. You have control
- and visibility without waiting. And
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Call for the facts that speak
for themselves.

Find out why Applied
Microsystems emulation with SCSI
is the most painless way to begin a
design project and finish it on

‘schedule. For full details, call

1-800-426-3925 toll-free and ask

for Telemarketing. In Washington
state call (206) 882-2000. Or write
to Applied Microsystems, PO. Box

97002, Redmond, WA 98073-9702.

In Europe contact Applied Microsystems Corpora-
tion Ltd., Chiltern Court, High Street, Wendover, Aylesbury,
Bucks, HP22 6EP, United Kingdom. Call 444(0)-296-625462.

UNIX is a registered trademark of AT&T.

i

Applied
Microsystems
Corporation
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Building a high-performance system is
now easier than ever.
Because all the major support circuitry

you'll need is available from one supplier,

Namely, Monolithic Memories,
Our new high-performance LSI parts
handle everything from memory support to

data buffering to numerical processing, What's

more, they handle it better.
. Which isn’t surprising when you con-

sider that our parts perform like no others can.
For instance,our single-chip 256K DRAM
controller, single-chip 1 Mbit DRAM control-

MMI
MMI
FIFO w MULTIPLIER

i AND
INSTRUCTION g ALU

BUFFER

MMI
BIDIRECTIONAL
INTERFACE
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lers and FIFO RAM controller are all industry perform at its peak without the best support

exclusives.In addition, our Flow-Thru™16 x16 circuitry.
multiplier is the industry’s fastest. And our That’s why you should contact us today
FIFO data buffering productlineis theindustry’s for our High Performance LSI Design Kit.
broadest. Monolithic Memories, 2175 Mission
Other firsts on the way include our 16-bit College Blvd., Santa Clara, CA 95054.
ALUs.And in CMOS, our 32-bit Flow-Thru (800) 247-6527, x6005.
EDACs, 1K x 9 Deep FIFOs and the industry’s And give your system all the support it
fastest 16 x 16 multipliers. needs.
But What’s lt all mean for you? ™Flow-Thru is a trademark of Monolithic Memories, Inc. © 1986, Monolithic
In a word, performance. M AT
You see, even if you build your system MO"O’I’_’"G
around the best CPU and memory, it won’t Memories

-
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There is without doubt
no other machine in the
same class as the portable
software—driven PP39
Universal MOS Programmer
for EPROMS, E°’PROMS and
single chip micros.

[t is a ‘stand—alone’
programmer in more than
just one sense. The highest

Once you've tried it you'll
know why it is
unquestionably the very best
machine of its kind.

You'll also see exactly
why the PP39 is right for you.
Contact Stag for full
details now.

Recognizing
_ thatthe
simple truth is

quality software enables
different functions to be
performed with consumate
ease.

our most powerful
advantage

stag

® Performs set programming — set of two EPROMs simultaneously for 16 bit systems — as well as 32 bit capability.
® Configured to program 8 bit and 16 bit EPROMs. ® Built—in access time testing ® Module option for most micros
(including INTEL + MOTOROLA) m RS232C interface up to 19,200 Baud. ® Remote control as standard.
® Supports MDS formats, extended formats, as well as the popular Binary and Hex ASCII formats.
® Features the powerful ‘Interlace’ concept to enable easy handling of 16 and 32 bit data. ® Standard editing
functions are included such as string search, insert, delete, relocate, fill Ram, complement and much more.
m Software easily upgraded within the module. ® Emulator option for EPROM simulation.

Stag — delivering more than just ,promises!

For more information call:

1-800-227-8836-Stag Western region
1-800-222-STAG-Stag Eastern Region

SCAO!

Sophisticated systems for the discerning engineer
Stag Microsystems Inc., Western Region: 1600 Wyatt Drive, Santa Clara, CA 95054. Tel: 408-988-1118. Telex: 910-339-9607.
Eastern Region: 3 Northern Bivd, Amherst, NH 03031. Tel: 603-673-4380. CIRCLE NO 203



NEWS BREAKS

EDITED BY JOAN MORROW
RESOLVER-TO-DIGITAL CONVERTER POWERED BY ONE 5V SUPPLY

The HSRD1056 16-bit resolver-to-digital converter from Natel Engineering (Simi Valley,
CA, (805) 581-3950) requires 10 mA and avoids ground-loop problems by requiring one
5V supply. It features an accuracy of 1.3 arc-minutes and a tracking rate of 7200 sec.

In addition, the HSRD1056 contains circuitry to ensure that it locks into an angle 180°
from the true angle when a 180° step function is applied. Pricing starts at $560,
depending on options; delivery is six to eight weeks ARO.—Margery S Conner

SCSI DEVELOPMENT TOOLS FILL LAB, FIELD, OR FACTORY ROLES

A set of IBM PC-based SCSI (Small Computer System Interface) development and test
tools from Adaptec (Milpitas, CA, (408) 432-8600) serves lab, factory, and field test
tasks. The family includes the SDS-2 SCSI development and test system, the SDS-100
SCSI test system, and the SDS-210 SCSI logic analyzer. The SDS-2 package includes an
IBM PC/XT computer, a SCSI test and development board, and software. The complete
package costs $19,500; you can buy the development system without the computer for
approximately $16,000. Priced at $5500, the SDS-100 add-in board and software
economically fit factory and field test roles. Adding the logic analyzer to either system
costs $3750, or you can purchase it as an upgrade for $4500.—Maury Wright

RING-STYLE PROXIMITY SENSOR DETECTS TINY OBJECTS

The 972RS ring-style proximity sensor from the Micro Switch Division of Honeywell
(Freeport, IL) detects small metal parts or continuous metal forms, such as wire and
pipe with diameters as small as 0.062 in., within a 0.75-in. circular sensing window.
Sensitivity to nonferrous metals is approximately one-third that of ferrous metal. You
can set the device’s sensitivity to accommodate various object sizes. The sensor is sealed
to NEMA 1, 3, 4, 12, and 13 requirements. It sources or sinks 200 mA through normally
open outputs and costs $41.13 (100).—Steven H Leibson

SCANNER CARDS BOOST MEASUREMENT PRECISION

If your application requires precise current, resistance, voltage, or temperature
measurements, consider a new family of scanner cards from Keithley Instruments
(Cleveland, OH, (216) 248-0400). The Model 7158 low-current, 10-channel scanner card
switches between channels in 1 msec and provides 1-pA measurements for voltages as
high as 30V. The Model 7067 is a Kelvin resistance scanner card with two source con-
tacts for switching 350 mA. The 7168 nanovolt scanner is an 8-channel, 2-pole card that
features a 20-nV differential contact potential between channels, an input leakage of less
than 50 pA at 23°C, and an actuation time of less than 3 msec. The Model 7402 ther-
mocouple scanner card has a 9-channel, 2-pole configuration with a contact offset
voltage of less than 1 uV per channel for less than 0.025°C error. Prices range from $500
to $1995.—dJ D Mosley

CAD SOFTWARE SUPPORTS HYBRID-CIRCUIT DESIGN

The HP74307A hybrid-circuit design module provides several tools for developing
hybrid circuits. The $4000 software package from Hewlett-Packard (Palo Alto, CA) runs
under the HP74305A engineering graphics system on the company’s Series 9000 Model
200 and 300 workstations. The software package includes automatic thin-film resistor
generation, support for irregularly shaped conductors and dielectric crossovers, and a
starter library of more than 300 hybrid parts. The software generates resistor values
using user-defined resistor-paste curves. Maximum part-placement resolution is
0.00001 mil.—Steven H Leibson
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NEWS BREAKS

FULL-TRAVEL KEYBOARDS STAND UP TO CONTAMINANTS

Meeting International Standard IP 65, a new line of keyboards from Preh Electronic
Industries Inc (Niles, IL, (312) 647-8338) offers protection against environmental con-
taminants such as dust and strong water spray. These keyboards operate within spec
when subjected to relative humidity as high as 93% and temperature conditions rang-
ing from 14 to 122°F. Each unit provides 3.5 mm of key travel with tactile feedback.
Prices range from $10 for a basic keypad to $200 for a full-size keyboard.—dJ D Mosley

I/0 INTERFACE BOARD LETS MACINTOSH DO A/D CONVERSIONS

You can now use your Macintosh IT computer for automated process control and
monitoring, electronic testing, signal analysis, and chromatography. Just plug an NB-
MIO-16 multifunction analog and digital I/0 interface from National Instruments
(Austin, TX, (512) 250-9119) into the manufacturer’s Real-Time System Integration (RTSI)
bus to perform 12-bit A/D conversions on 16 analog inputs. The board includes two
12-bit D/A converters, eight lines of TTL-compatible digital I/0, and three 16-bit
counter/timer channels for timing I1/0 operations. A/D conversion times are 25, 15, and
8 usec; the 8-usec mode provides a worst-case data-acquisition sample rate of 111k
samples/sec. A 16-word-deep FIFO buffer stores converted data to boost performance.
Another new product, the company’s NB-GPIB board, lets you use your Macintosh II for
instrument control via the RTSI bus. The NB-MIO-16 costs $1195 to $1495; the NB-GPIB
costs $495.—J D Mosley

ANALOG ICs OPERATE OVER -55 TO +200°C

Linear Technology (Milpitas, CA) now offers six of its analog parts with an extended-
temperature operating range of —55 to +R00°C for high-stress and military applica-
tions. The parts are the LM101AXH op amp, the LM118XH high-slew-rate op amp, the
LMI119XH dual comparator, the LM129HX precision voltage reference, the LT1001XH
precision op amp, and the LT1007XH low-noise high-speed op amp. The devices are
available screened to MIL-STD-883 for $17.75, $31.65, $22.55, $25.75, $25.95, and
$34.45, respectively. You can order them unscreened for $12.75, $26, $17.55, $:0,
$22.75, $31.25, respectively.—Steven H Leibson

12-MHz VIDEO CONTROLLER EASES INTEGRATION

The 12-MHz TMS34061-12 Video System Controller (VSC) from Texas Instruments
(Dallas, TX, (800) 232-3200) integrates video RAM, dynamic RAM, and CRT controls on
a single chip, thus eliminating the need for separate text and graphics subsystems. You
can use this controller with any uP having a frequency as high as 12.5 MHz. The chip
generates sync and blanking signals, features independent system and video clocks, and
lets you drive as many as 64 RAMs without external buffering. The video controller
costs $22.80 (1000).—J D Mosley

20 EDN April 15, 1987



TRW LSI Products Division, the indus-
try leader in high performance A/D
converters, sets the standard for 8-bit
flash A/D converters with the TDC1048.
The TDC1048 A/D converter is the
optimum solution to your high perform-
ance conversion needs. High speed —
20MSPS. Low power consumption—
1.6W. Small package—28 lead ceramic
or CERDIP. This data conversion break-
through is made possible by our proven
one-micron bipolar OMICRON-B™
process.

The TDC1048 has all this and more! Our
A/D converter allows you to digitize
signals up to 7MHz without a sample-
and-hold amplifier. A low input capaci-
tance simplifies your buffer design, and
the TDC1048 operates from standard
+Sand —5.2V power supplies. What's

even better, all performance parameters
are guaranteed over the full temperature
and power supply range! In addition to

all this, there is an evaluation board
available for the TDC1048. It provides

all the necessary peripheral circuitry
which allows for quick and convenient
operation of the device.

Features such as 1/2 LSB linearity, differ-
ential phase of 1% and 2% differential gain
make the TDC1048 perfect for video. data
acquisition, radar, ultrasound, robotics
and image processing applications. Avail-
able now from Arrow Electronics,
Hall-Mark, and Hamilton/Avnet.

Remember, you always get FULL SPEC e

PERFORMANCE from TRW LSI.

For data sheet, call or write our Literature
Service Department:

LSI Products Division,

TRW Electronics Components Group.
P.O. 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

©TRW Inc. 1987-TRS-4114R

' AS LY

LSI Products Division
TRW Electronic Components Group




NEWS BREAKS: INTERNATIONAL

POWER DRIVER ICs FEATURE FOUR ISOLATED DMOS SWITCHES

Suited to driving stepper motors, needle solenoids, or similar inductive loads, the
L6114 and 16115 driver ICs from SGS-Microelettronica SpA (Agrate Brianza, Italy, TLX
330131; in the US, (602) 867-6100) incorporate four isolated DMOS power transistors
with TTL/CMOS-compatible driver stages. Separate pin connections are provided for the
source and drain of each transistor. An enable input allows you to turn all four tran-
sistors off. Switching frequencies extend to 200 kHz. The DMOS transistors have an on-
resistance of 0.7Q and can withstand 100V. They can conduct 1.5A in the power-DIP
package of the L6114 and 3A in the Multiwatt package of the L6115. Peak current
capability is BA for both devices, and they have on-chip protection diodes for inductive
load switching. The driver ICs cost $4 (500).—Peter Harold

MULTIBUS-II ANALOG I/0 BOARDS SUPERVISE I/0 SUBSYSTEMS

Endorsing the view that I/0 boards require onboard intelligence to make optimum
use of the Multibus-II architecture, Concurrent Technologies Ltd (Colchester, UK, TLX
946240; in the US, (714) 768-3332) has provided its £2300 M-AT186/080 analog-input
board and M-AO0186/032 analog-output board with iAPX186 uPs. The M-AI186/080 pro-
vides you with 80 single-ended or 40 differential input channels, a sample/hold
amplifier, and a 12-bit A/D converter. The M-AO186/03R has 32 analog outputs driven
by one 12-bit D/A converter and sample/hold circuitry.

In addition to their iPSB-bus interface, the boards have an interface connector to the
company’s cCBX-bus, which allows you to expand the I/0 subsystem with slave I/0
cards, while still being able to interrogate the additional boards via the Multibus-IT
interconnect space.—Peter Harold

TANDON AWARDED JAPANESE DISK-DRIVE PATENT

Tandon Corp (Chatsworth, CA) will receive a Japanese patent covering the company’s
technology for the manufacture of double-sided flexible disk drives used for memory
storage in microcomputers. The Board of Appeals of the Japanese Patent Office notified
Tandon that it will be granted a Japanese counterpart of the US patent that it received
in 1979 for this technology. Tandon can now require royalty payments from those
unlicensed companies who manufacture or sell the patented drives in Japan. The disk-
drive manufacturer says it intends to seek royalties in the future and also wants to
receive payments for past infringements.—Joan Morrow

JAPANESE VERSION OF 1-2-3 GETS NUMBER ONE RANKING

Lotus Development Corp’s (Cambridge, MA) Japanese version of the 1-2-3 spreadsheet
package, Release 2J, has been named the best-selling business personal-computer soft-
ware package in Japan for four consecutive months. Release 2J was the product of an
18-month effort by Lotus Development Japan Limited in Tokyo. The package was
enhanced to include kana-to-kanji conversion (the technique for entering the 7000
Japanese characters from a normal-size keyboard), new graph types, and the ability to
sort phonetically. Current editions run on the NEC 9800 and the IBM 5550 personal-
computer families. Versions for the Toshiba J-3100 and Fujitsu FM R personal com-
puters should be available this month.—Joan Morrow
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Stimulate experiments
with real-time analog
waveforms reproduced
Jrom your actual
captured data!
Connected via the GPIB
interface, the Nicolet Model
4094 digital oscilloscope
teamed up with the Nicolet
Model 42 arbitrary function
generator provides
instantaneous waveform
storage and generation.

800/356-3090
or 608/273-5008

Nicolet Test Instruments Division
PO. Box 4288

5225-2 Verona Road

Madison, W1 53711-0288

EDN April 15, 1987

Nicolet Digital Oscilloscopes

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

Nicolet Programmabl
Function Generators

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

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

=z Nicolet

“Instruments of Discovery”

For more information circle 8 23




UNBELIEVABLE!

Model PLP

For-complete specs,
refer to 1985-86 Gold Book
or Microwaves Directory
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FILTERS $9%

. from dc to 3GHz

- less than 1dB insertion loss over entire passband

- greater than 40dB stopband rejection

- 5 section, 30dB per octave roll-off

- VSWR less than 1.7 (typ)

- rugged hermetically sealed package
(0.4x0.8x0.4in.)

- meets MIL-STD-202

- over 100 models
BNC, Type N, SMA available

- immediate delivery s Lottt

[IMini-Circuits

vision of Scientific Components Corporatio

World's largest manufacturer of Double Balanced Mixers

P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500

Domestic and International Telex 125460 International Telex 620156

Min. Pass Band (MHz) DC to 10.7 | 48 60 98 190 270 700 780
Max. 20dB Stop Frequency (MHz) | 19 | 70 90 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100

Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-4

9)
HIGHPASS  Model *HP- | 50| 100 | 150 | 200 | 300| 400| 500| 600| 700| 800| 9001000
i e S start, max.| 41| 90 | 133 | 185 | 290 | 395| 500| 600| 700| 780 | 910 | 1000
aBs Band {Mnz) end, min. | 200 | 400 | 600 | 800 | 1200 | 1600 | 1600 | 1600 | 1800 2000'2100 2200
261 551 95| 116 | 1901 290! 365! 460! 5201 570! 660! 720

Min. 20dB Stop Frequency (MHz)

LOWPASS  Model *LP- 170.74’, 50} 70 1{ 100 | 150 | 200 | 300 | 450 | 550 | 600 | 750 | 850 | 1000

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 Type N, S for SMA example: PLP-10.7 CIRCLE NO 204




- MAKE
YOUR SISaSTEM 'S

OUR BUSINESS.




The success of cost-competitive high-
performance system designs depends on the
intelligence of the system. So before you make
your MPU decision, consider Thomson-Mostek
microcomputer products.

We offer 8-Bit microprocessors with
their peripherals in our 6800 family. Then there's
our 68000 family — 16-Bit microprocessors
that include peripherals for general purpose
I/0, data communications, display controllers,
memory management and digital signal
processing. One family member, the 68000-16,
is the fastest 68000 microprocessor available
anywhere. And our ROMless microcontrollers,

with added features like RAM, 1/0O and TIMER
on the same chip, are also part of these
versatile families.

What's more, all Thomson-Mostek
devices are available in plastic DIP and PLCC
packages. And they withstand temperatures
ranging from —40°C to +85°C.

So, before you make your micro-
processor selection, consider the people who
make it their business to keep your system in
the lead.

We're Thomson-Mostek. Leading the
way to successful ideas.

MICROPROCESSORS

Device Available Speed (MHz) Description Alternate Source
8-BIT

EF 6802 8D MPU with Clock and RAM MC 6802 (A,B)
EF 6803 1 8-Bit ROMless Microcontroller MC 6803 (A,B)
EF 6803U4 125415 8-Bit ROMless Microcontroller MC 6803U4 (—1,A)
EF 6809 Ilih2 High-performance 8-Bit MPU MC 6809 (A,B)
EF 6809E 115, 2 High-performance MC 6809E (A,B)
16-BIT

MK 68000 8 16-Bit Microprocessor MC 68000-8

TS 68000 10, 12.5, 16 16-Bit Microprocessor MC 68000-10, 12
TS 68008 8,10, 12.5 16-Bit Microprocessor MC 68008-8, 10, 12
MK 68200 4.6 16-Bit ROMless Microcontroller

PERIPHERALS

Device Available Speed (MHz) Description Alternate Source
8-BIT

EF 6821 IS5 2 Parallel I/0 (PIA) MC 6821 (A,B)
EF 6840 1S 52 Programmable Timer (PTM) MC 6840 (A,B)
EF 6850 IR1t5:2 Serial I/0 (ACIA) MC 6850 (A,B)
EF 6854 1515 2 ADLC Controller MC 6854 (A,B)
16-BIT

MK 68230 8,10 Parallel I/0 and Timer MC 68230-8, 10
MK 68564 4,5 Serial 1/0

MK 68901 4,5 Multi-Function Peripheral MC 68901-4

MK 68451 8,10 MMU MC 68451-8, 10
TS 68HC901 45,3 HCMOS Version of 68901

CRT CONTROLLERS DSP/DATA COMMUNICATION

Device Description Device Description

EF 9345  Alphanumeric — Semi-graphic CRT TS 68930 High-performance Digital Signal Processor
EF 9367 Graphic 512 x 1024 Pixels TS 68931 ROMless version of 68930

EF 9369  Palette Circuit 16 x 4096 TS 68950/1/2 Modem Analog Front End Chip Set

EF 9370 Palette Circuit 16 x 4096 MK 68590 Ethernet Controller (LANCE™)

TS 68483 Graphic — Drawing Processor MK 68591/92  Serial Interface for Ethernet

TS 68493 Enhanced 68483

TS 68494  Palette 256 x 4096

Local Area Network Controller for Ethernet (LANCE) is a
trademark of Thomson Components-Mostek Corp.

In addition to microcomponents, Thomson-Mostek manufactures MOS and bipolar devices for both commercial and military applications: memories,
telecom/datacom and linear circuits as well as Discrete, RF and microwave transistors, passive components and ASIC
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U.S. and Canadian
Sales Offices
Western Area:
Santa Clara, CA
408/970-8585
Irving, 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:
Carrollton, 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
Marliton, 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 |'Europe

78140 Velizy —
Villacoublay, France
(1)394697 19

THOMSON

COMPONENTS

1
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Bring

Specification ISIO-1/2 ISCSI-1 AGC-1/2

intelligence 8-channel SCSlinterface advanced graphics

serial /O controller

to your VMEbus

’ Dualported | 128/512K 128/512K 2MB
Syste m Wlth memory no wait state no wait state no wait state
8xRS232/RS422 | SCSI/SA460 | RS434 (RGB)

b
FO RC E S n e W RS232 : 38400 baud ! 64 MHz pixel frequency
RS422:2Mbaud | 12 Moit/sec 1600x 1280 pixels

Hardware

dual ported P05 oy
Unique firmware basedon | hashingand GKS 2.0b
COﬂtrOllerS . v | SWpackages | realtime kernel caching firmware
iy v Joov e ]

Whatever your VME need — CPUs, memories, controllers, software — FORCE has
it. Each product comes with a500 + page user’s manual and with FORCE’s proven
quality and reliability.




intelli

Take full advantage of these controllers with the use of one of FORCE’s 16 bit (up to
16 MHz) or 32 bit (up to 25 MHz) no wait state CPU boards.

FORCE’s intelligent controllers provide higher system performance via off loading
the main CPU from /O housekeeping, lower bus traffic by only passing macro com-
mands and simplifying software interface with standard drivers.

As the largest independent VMEbus supplier in the world FORCE gives you choices
and tools including development systems, comprehensive design literature, 50
hardware products, 20 software products, in-plant seminars and prompt support.
Industry leading quality levels are assured through functional and incircuit testing
and a 48 hour operating burn-in on all products.

Free! Call 1-800-BEST VME
WJ& (or 1-800 237-8862 in California) for our

ay v 380 page VME data book and for rapid
applications support.

*PDOS is a trademark of Eyring Research Institute, Inc
UNIX is a trademark of AT&T Bell Laboratories

© Copyright 1987
§ q

Processor Boards
Controller Boards

| Memory Boards

/
/ 1/O Boards

MPUIEPS

I iv
\ [E the intelligent choice

FORCE COMPUTERS, INC, Los Gatos, CA 95030, Phone (408) 354-3410
Midwest: Ann Arbor, MI 48108, Phone (313) 769-0840
Southeast: Roswell, GA 30076, Phone (404) 642-9647

FORCE COMPUTERS GMBH, 8012 Ottobrunn, Phone (089) 600910
FORCE COMPUTERS FRANCE, 92100 Boulogne, Phone (1) 46203737
FORCE COMPUTERS (UK) LTD, Wendover, Phone (0296) 625456



SIGNALS & NOISE

Most TV stations use
local sync generators

Dear Editor:

The Design Idea “TV sync genera-
tor acts as clock timebase” (EDN,
December 11, 1986, pg 278) errone-
ously states that the oscillator
“tracks the network signal, which is
derived from atomic standards.” Ac-
tually, the 3.5795454545 . . . MHz
color subecarrier can be generated
by an atomic clock at the network.
The truth is that most TV stations
run on crystal-controlled local sync
generators. In many cases today,
the local station syne is not locked to
the network. Instead, the network
signal is imported through a frame
store and is locked to the local
standard.

This fact does not negate the
value of the Design Idea or its cir-
cuit. The article does, however, per-
petuate the myth that local TV sta-

tions use network sync. Modern
technology has done away with that
need. Indeed, it is much safer not to
have the local plant locked to the
network feed, where an interrup-
tion could cause considerable prob-
lems.

Sincerely yours,

Charles L. Hutchinson

Technical Editor

The American Radio Relay

League Inc

Newington, CT

Avoid lock-up
in RAM arbiter

Dear Editor:

I'm writing with regard to my De-
sign Idea “Arbiter lets two uPs use
common RAM,” (EDN, November
27, 1986, pg 239). The circuit as
submitted and as shown represents

one way to implement a first-come,
first-serve access to common RAM.
However, this circuit should not be
considered to be the complete ena-
bling system for a common RAM.
The article mentions that a lock-
up condition could occur if both wPs
tried to access the RAM at the same
time. If this circuit is used as is—in
other words, if the buffer enables go
directly to the address and data
buffers—simultaneous access will
cause a lock-up and bus-contention
condition to occur when both pPs’
buffers are enabled. The present
application of this circuit includes a
lock-out method for the buffer
enables that uses this circuit’s buf-
fer enables as inputs. I apologize for
not mentioning this detail in the
article.
Sincerely yours,
Jim Wojcik
Allen-Bradley Co
Highland Heights, OH

Text continued on pg 34

Where to find almost any
test environment on 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-

<= rLlockheed Flectronics

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

Call Jack Glavine at (201) 7571600

may seem.

Extension 2267 or 2227 with your equipment
test specifications. However impossible they
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From Boards to Systems
DY-4 Offers Integrated Solutions

DY-4’s total commitment to
systems integration solutions is
a matter of record.

In applications ranging from
commercial to military, we have
supplied both boards and systems
that address our clients’ major
concerns.

Demanding environment
Reliability

Testability

Quality control
Multiprocessing/
high-performance architecture
Performance modelling
Redundancy

Operating systems

At DY-4, we offer compatible
product ranges for environments
spanning commercial, ruggedized
and militarized requirements,

... and we do it in a most
cost-effective manner.

From boards to firmware to chassis
systems, DY-4 offers complete
VME system-integrated solutions.
At DY-4, we are just as dedicated
to solving system challenges in
an innovative way, as we are to
providing continuous customer
support — before and after sales.

Call today and we will send you
our new Short Form Catalogue.
See for yourself how our com-
prehensive VME product solutions
can benefit your current
applications.

DY-4 INC.

California:
(408) 377-9822
Massachusetts:
(617) 692-9308
Canada:

(613) 596-9911
Denmark:

(06) 96-3624
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SIGNALS & NOISE

Design Idea feedback

Dear Editor:
I'd like to comment on the Design
Idea “Sync separator flags odd
fields,” (EDN, October 16, 1986, pg
233). First, in Fig 1, pin 5 of IC}; is
shorted to 5V, which will probably
physically damage the IC.

Further, pin 4 of IC,, is called
Set, not Reset. There is really no

need for feedback from pin 9 of IC.p
to pin 4 of IC:1. You can obtain the
same result by connecting pin 12 of
ICi3 to pin 4 of IC.;.

The article specifies the use of a
74LLS221, which is a nonretrigger-
able IC. However, a standard
74LS123 is easier to get and is less
expensive. A simple feedback from
the output will make the 741.S123

32K bytes in less than 10 seconds.

Complete monitor command set in firmware: Dump, Edit, Copy, Fill,

Download, Stop, Go, etc.

Emulates JEDEC 2716 through 27256 type devices.
Accepts Intel hex, Motorola S-record, and straight binary formats.
Maximum access time: 100ns or *150ns.

Baud rates: 9600 or 38400 baud.
90-day warranty.

and 80286 development work.

Don't waste time burning EPROMS.
Upload the output of your Assembler or Compiler
directly into your target PROM socket via RS-232 — up to

10-day money back guarantee.
B> Ask about our 16 Bit Dual In-Circuit ROM Emulator for 68000

For more information, call

nonretriggerable.

In addition, t; (in Fig 3) should be
no more than 0.5 to 1 psec longer
than the incoming horizontal sync
pulse width. Otherwise, you’d need
another one-shot to regenerate the
horizontal sync pulse and keep the
same phase.

Finally, this circuit can operate
only at a single frequency without
readjustment, which, in practice,
makes it useless for multiscan sys-
tems.

Sincerely yours,

Jack Gershfeld

Extron/RGB Systems Inc

Stanton, CA

(Ed Note: The short of pin 5 to 5V
was not an error of the author; it
was made during the editing pro-
cess.)

Figure correction

Eric P Horton, author of the article
“Make your own low-cost 8051 emu-
lator” (EDN, November 13, 1986,
pg 193), asks that readers note the
following corrections to Fig 1 of the
article. First, the labels for CS; and
CS; are transposed: CS; should be
labeled CS;, and vice versa.

Further, the switch connected to
the 6264’s CE pin should connect to
the newly relabeled CS; (the output
of the far-right NAND gate). The
CE pin of the 8155 must be rerouted
to the newly relabeled CS;, which is
the output of the NAND gate con-
nected to A;; and A,,.

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,

214/446-9906 MA 02158. We welcome all comments,

3 pro or con. All letters must be signed,
or write: but we will withhold your name upon
1301 Denton Drive request. We reserve the right to edit let-
Suite 207 ters for space and clarity.

DEVELOPMENT
AR B R e
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BECAUSE IT
WORKS TOGETHER.

software for your PC. Tek CGA software compatibility.

Advanced PC Graphics Driving your monitor to a
starts with a flexible mul- whole new level of graphics

_ liple-rate color graph-  gpeed is Tek's PC4100 graph-

ics monitor that provides  ics coprocessor board. It

640x480 Tektronix-style features Texas Instruments’

graphics as well as EGA and powerful TMS 34010 32-bit

Introducing Tek Advanced
PC Graphics: a fully
integrated system of
high-performance
graphics, easy sys-
tem connectivity, and
unparalleled application

Egnae

| B




Graphics System Processor Processor(GSP); the graphics  refresh rate. So you can use

for ultra-fast throughput of your ~ coprocessor board achieves advanced packages like
design applications. Add to a combination of sophisticated ~ AutoCAD; Zenographic's

that Tek's PC-05 or PC-07 ter- graphics and fast throughput Mirage™ and VersaCAD"

minal emulation software, and  your PC just couldn’t deliver Then, to move from GSP
you're ready for stand-alone before. The GSP assumesthe  graphics to emulation of the
computing or access to a complete graphics processing  |BM® Enhanced Graphics
world of mainframe graphics. workload, freeing your PC pro-  adapter(EGA) mode, you sim-

To bring those applications ~ C€ssor for other requirements.  py soft-switch. And you're
to life, you can connect a Tek ;
color ink-jet printer. And start
producing high-resolution,
vibrant hardcopy output on
either paper or transparencies.

Couple all that with Tektronix
worldwide support and ser-
vice, and your PC can gain the
same produc-
tive advantages
that host-based
systems in
scientific and
engineering
environments
have had for

ready to run the popular

PC packages you probably
already use in CGA/EGA
mode —standards like Lotus®
1-2-3; Microsoft” WORD" and
Microsoft® Windows; to name

close to two just a few.

decades. Last, but not least, Tek’s
Tek’s PC4100 PC4100 links you to a world of
graphics mainframe graphics. All you
coprocessor do is load Tek PC-05/PC-07.
board deliv- Tek PC-05/PC-07 terminal
ers serious

graphicsona emulation software gives you
stand-alone o .

basis. Built
around the

brings together fine détﬁil a ’
maximum ﬂexnblllty You’]H




AND SETS YOU APART.

applications software on
your PC as if it were a Tek
4105 or 4107 terminal.

Which means you can
quickly access the power
of Tek graphics—includ-
ing 4107 segments, true
zoom and pan, rubber-
banding, definition of up to
64 viewports and more.
You can use these highly
productive features with a
wide range of well-known
designer software pack-
ages such as ISSCO's DISSPLA"
and TELL-A-GRAF,* MCS's
ANVIL-5000; SAS Institute Inc.'s
SAS/GRAPH, Precision Visuals
DI-3000; Swanson Analysis
Systems ANSYS® and
McNeal-Schwendler’s
NASTRAN.

In addition, you can utilize
software development tool sets
like Tektronix PLOT 10° GKS,
IGL, TCS and STI software as
well as numerous driver sup-
port packages created for the
4105 and 4107.

Completing the picture: per-
fect color
output

with

Tek’s
reliable
ink-jet
printers.

At the push
of a button,
the Tek 4696
lets you
produce
exacting

TELECOMMUNICATIONS

EXPENDITURES

your on-screen display on
either paper or transparencies.

Because of its 120 dots per
inch addressability in both
horizontal and vertical direc-
tions, you can achieve resolu-
tion of up to 1280 points x 960
points per ‘A" size image.

All the key tools for software
development, right from the
outset. The new Tektronix
Graphics Interface™(TGl) for
the PC provides the basics of
Tek graphics functionality to
application programs

running under MS-DOS.
What's more, in-circuit
emulator, C-compiler,
assembler and linker are
all available from Texas
Instruments to help soft-
ware developers write
applications packages for
the PC4100 graphics
coprocessor board.

To enable sufficient
workspace for custom
interfaces or specific
application programs, the
PC4100 graphics coprocessor
board comes standard with a
full megabyte of program
memory.

Put yourself on the sure path
of Tek graphics evolution.
Whether you choose Tek PC
stand-alone graphics, Tek's
high-resolution monitor, Tek
terminal emulation or all three,
you can be assured Tek will
keep you current with the best
and most productive graphics.
Because like all our products,
Tek Advanced PC Graphics
features a smooth built-in path-
way to higher-level graphics.

For more information
about how Tek
lets you
stand alone
and work
together,
contact your
local Tek rep-
resentative
about Tek
Advanced PC
Graphi




Now, call on Sony for your high-

speed, high-resolution A/D and
D/A conversion needs. -

That way, your designs benefit

from the highest performance

A/D and D/A monolithic converters

available anywhere. All thanks to I I I
our unique low-power ECL process.

100

ey

50

/i VAR 4 b, WY o

T\

30
Flash

CONVERSION SPEED (MHz)

RESOLUTION (BITS)

Our A/D converters include
an 8-bit, 100-MHz device that was
designed for the super-slow motion
equipment used in the 1984 Olym-
pics. ATDC1048 replacement chip
(CXA 1096 P) that requires just
25% of the 1048's power dissipation.
A unique 20-MHz, 10-bit chip. And
a 250-MHz, 8-bit converter that will
be available in early 1987 (All 30-
to 100-MHz A/D converters are avail-
able with extended temperature
range, from —55°C to 125°C)

HIGH SPEED D/A CONVERTERS : _
% A = Or consider our high-resolution
0 o ST A/D and DA converters. Including
Z 100 16-bit monolithic devices at 44 and
= 88 kHz.
& 50 Of course, all our converters
S Al Tiple
7 "T“ HIGH RESOLUTION CONVERTERS
% 30 A N 88 AN
" =
5 9 8 so A
RESOLUTION (BITS) "2’ A
% 44 3=
Our high-speed DA converters g 5
cover a wide range of applications, 8 RESOLUTI0N1(BB|TS)
with conversion speeds as high as OMD | ATA
160 MHz, and resolution up to 10 bits.

EDN April 15, 1987 CIRCLE NO 120

= hlgh resolutlon
A/D and /A
.. CONVersIon.

are competitively priced, and are
available in diverse packaging,
such as plastic and ceramic dips,
and leadless chip carriers.

Plus they're backed by the high-
quality, reliability and nationwide
service that you'd expeet from any
Sony product.

To get the full story on Sony A/D
and DA converters, just call your
nearest Sony representative. Or write
us today at 23430 Hawthorne Blvd,,
Suite 330, Torrance, CA 90505.

SONY.
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With a 16-bit micro offering high integration

in low-power CMOS.

It's a unique combination.

A powerful 16-bit CPU, supported
by the most frequently-used
peripherals—all in a single, low-
power CMOS circuit. By putting
it all together, the V40 and V50
save 85% of NMOS power re-
cquirements. And that's just the
beginning.

CMOS SYSTEMS ON A CHIP

With the V40 or V50, you geta
4-channel DMA controller, DRAM
refresh unit, serial controller

and more. They're all on-board.
And that means you can design
15 to 20 external peripherals right
out of your system. Thereby
making your job a lot easier. You
also shorten design cycles, slash
system cost, save board space
and raise reliability.

~ COMPATIBILITY.

The V40 and V50 preserve your
current software assets by run-
ning a superset of 8086 object
code. They also give you extra
Instructions for business/scien-
tific applications and an 8080
emulation mode. Plus higher
processing speed and superior

system efficiency.

BEST OF BOTH WORLDS.

If you want high integration, don't
settle for the heat and hassle

of NMOS. If you want CMOS,
don'tlet them sell you separate
peripherals. Get the best of both
worlds from the V40 and V50.
They're the only high-integration
16-bit CMOS micro on the market
today. Call NEC today and find
out how you can win the power
struggle with the V40 and V50.

For further information, please contact:

EUSA NEC Electronics Inc.
Tel:415-960-6000. TWX:910-379-6985.

ﬁurope NEC Electronics (Germany) GmbH
Tel:0211-650302. Telex:8589960 NE D.
NEC Electronics (Benelux)
The Netherlands

~ Tel:040-445-845. Telex:51923 NEC B NL.
NEC Electronics (Scandinavia)
Sweden
Tel:08-732-8200. Telex:13839 NECSCAN.

NEC Electronics (France) S.A.
Tel:1-3946-9617. Telex:699499 NEC EF.

'NEC Electronics Italiana S.R.L.
Tel:02-6709108. Telex:315355 NEC EIT I.
NEC Electronics (UK) Limited
Tel:0908-691133. Telex:826791 NEC UK G.
NEC Hong Kong Limited

Tel:3-755-9008. Telex:54561 HK NEC HX.
Taipei Branch: Tel:02-522-4192.

M Asia

~ Telex:22372 HK NEC TP.
NEC Singapore Pte. Ltd.
Tel:4819881. Telex:39726 NECSIN RS.

B Oceania NEC Australia Pty. Ltd.
Tel:03-267-6355. Telex:AR38343 NEC BCD.

NEC
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#2 IN A NEW SERIES (M R| OF ADVANCED POWER PRODUCTS.

==/

Monolithic
design solution

Submicron ultrahigh

1.6 million transistors/square inch density device

in production

100ns switching

Minimal derating at
normal operating temperatures

0.0188 ON-resistance.
Next step: 0.01082

INTRODUCING THE ULTRA-LOW RDS(ON) MOSPOWER-6 REDUCTION IN ON-RESISTANCE.
GHOSTFET.

No one else can manufacture MOSFETs with
ON-resistance this low, because no one else has a 6” 107

Class 1 wafer fab line dedicated entirely to MOSPOWER
technology.

Right now, we have four new MOSPOWER-6" parts
in this family (SMM70N05, SMM60N05, SMP60NO5,
SMP50NO0S5). Their 1.6 million transistors/square inch
give you higher performance with far less derating at
elevated operating temperatures than our competitors’
devices.

Our monolithic “"GHOSTFET” eliminates parallel-
ing and oscillation problems. And provides very high
frequency operations that multiple chip approaches
can’'t match. 1977 1979 1981 1983

In the next 12 months, we'll be offering 25 new iisa it i

0.1004

L SILICONIX
BUZII  SILICONIX grg;gguos
2040 VNEOO3A gy conix
0.035Q  sMPp50NOS
0.0280

(Ros(on), INOHMS)

SILICONIX
SMM70N0S
0.018Q

0.010

ACTIVE DRAIN-TO-SOURCE ON-RESISTANCE

.Y
SILICONIX
0.0100

(0387)
1985 1987

For more information or product literature call: 1 6800) 554-5565, Ext. 905. To place an order call our local sales offices. Central U.S.: lllinois 312/960-0106, Ohio 216/835-4470,
Texas 214/385-4046, Northwest U.S.: Calif. 408/988-8000, Colorado 303/771-6886, Eastern U.S.: Connecticut 203/431-3535, Mass. 617/890-7180, Florida 305/831-3644,
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AFTER YOU
BREAK THE
10 m()

FT?

BARRIE
IS LE

devices including a 150 W TO-218. In the months ahead, you'll see us smash
And a new affordable monolithic chip that will MOSPOWER price and performance barriers with new
finally break the 0.010Q products the competition said couldn’t be built.

barrier. Because they couldn't build them.

Stay tuned for the next generation.
FREE MOSPOWER-6

DESIGN PACKAGE.

Get the latest on A GENERATION AHEAD
MOSPOWER in our IN MOSPOWER.
MOSPOWER Computer Data
Book.It's on a floppy disk and
runs on IBM or compatible i . H SIIICOI‘\IX
PCs.You can also get your incorporated
MOSPOWER Applications Handbook.

And much mor%? 2201 Laurelwood Road

Call our toll-free hot line for your free MOSPOWER Santa Clara, CA 95054
package. 1(800) 554-5565, Ext. 905

Southwest U.S.: Calif. 714/544-8378, UK. l0635) 30905, W. Germany: (089) 67 20 25, France: é ) 43.77.07.87, Scandinavia: ( 01}8 795 93 90, Italy: (02) 473661, 4228026,
Hong Kong: 3-427151, Japan (03) 506-3470 © 1987 Siliconix incorporated. MOSPOWER-6 is a trademark of Siliconix incorporated.
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How much would you
expect to pay for a rugged,
solid state pressure
transducer with 0.3%
accuracy and guaranteed
interchangeability?

Think again. Here’s a unique combination of
accuracy, reliability and repeatability. At a very
competitive price. Give us a rough idea of your
needs and we'll show you how competitive we can be.
The IPT transducer features a silicon sensing
element, electrostatically bonded to a glass pedestal,
in a corrosion-resistant housing and laser trimmed
for accuracy. An exhaustive 100% testing

program gives you performance you can count on.
Available in six ranges from 0-15 to 0-300 psi, and
a choice of millivolt or voltage outputs.

Find out how affordable high reliability and

high repeatability in a rugged package can be by
contacting AMETEK, Controls Division, 820
Pennsylvania Blvd., Feasterville, PA 19047.

(215) 3556900.

AMETE

CONTROLS DIVISION

CIRCLE NO 87

Low Price, High Performance. Our new
PWR5104/05 DC/DC Converters are
priced lower than anyone else we know,
and the performance is better, too! Just
$29.75 each in 1000s buys you a full 9W of
output power at +12VDC or £15VDC, and
maximum ripple and noise of only
35mVp-p.

Add features like input and output
filtering, six-sided shielding, +0.5%
accuracy, and an operating temperature
of —40°C to +100°C. Then top off the list
with high barrier voltage and low barrier
leakage, testing to UL544, VDC750, and
CSA C22.2, and the exclusive use of
surface-mounted components and
assembly techniques for ruggedness and
long-term reliability. Now you can start to
see the real value that typifies the
PWR5104/05 devices and our entire line of
over 400 models.

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

*J.S. Prices in 1000s

9 Watt DC/DC Converters
0.02% Line/Load Regulation

New &

BURR-BROWN®

Improving Power/Conversion
Productivity

CIRCLE NO 86
44

CALENDAR

Invitational Computer Conference
Computer Graphics Series, Paris,
France. BJ Johnson & Associates,
3151 Airway Ave, #C-2, Costa
Mesa, CA 92626. (714) 957-0171.
May 5.

Custom Integrated Circuits Con-
ference, Portland, OR. Laura
Silzars, Conference Coordinator,
6900 SW Canyon Dr, Portland, OR
97225. (503) 292-6347. May 5 to 7.

Southeast Lightwave Expo, Atlan-
ta, GA. Lightwave, 235 Bear Hill
Rd, Waltham, MA 02154. (617) 890-
2700. May 5 to 7.

Optical Storage Forum, Denver,
CO. Cartlidge & Associates, 1101 S
Winchester Blvd, Suite M259, San
Jose, CA 95128. (408) 554-6644. May
6 to 8.

PC Fab Expo, San Jose, CA. PMS
Industries, 1790 Hembree Rd,
Alpharetta, GA 30201. (404) 475-
1818. May 6 to 8.

Great Lakes Logo Conference,
Cleveland, OH. Alice Friedman,
Educational Computer Consortium
of Ohio, 1123 S O M Center Rd,
Cleveland, OH 44124. (216) 461-
0800. May 7 to 8.

APL ’87 (International APL Con-
ference), Dallas, TX. APL '87 Reg-
istrar, 440 Northlake Shopping
Center, Suite 210, Dallas, TX
75238. May 10 to 14.

First Annual Disk Drive Compo-
nents Review, Sunnyvale, CA.
Technology Review Manager, Pe-
ripheral Research Corp, (805) 963-
8081 or (805) 494-4413. May 12.

Hands-on Programming in C, Los
Angeles, CA. Integrated Computer
Systems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (213)
417-8888. May 12 to 15.

Opportunities in Flat-Panel Dis-
plays, Boston, MA. Ronnie Sarkar,

EDN April 15, 1987
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POWER-

Has Built Over 4,000,000 Power Supplies.

We Know What Really Counts.

CUSTOMER SATISFACTION Through Quality. . .
¢ No one builds in quality like POWER-ONE. That's the main

reason we've been voted Buyers’ 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.

CUSTOMER SATISFACTION Through Selection. ..
¢ At POWER-ONE you have a choice. Whatever your
requirements call for—switching, linear, or custom designs—you get
the technology your need. Without the worry of being stuck with
second best.

CUSTOMER SATISFACTION Through Service. ..
¢ Our experienced factory and field sales force keeps POWER-
ONE service close at hand, whatever your location. This means fast,
competent response to your every power supply need, worldwide.

CUSTOMER SATISFACTION Through Delivery. ..

¢ Our entire line is stocked worldwide. . . not just a few selected
models. Every POWER-ONE standard model is available today, ready
for immediate shipment. No delays, no costly long lead-times. Just on-

time delivery.

*Electronic Buyers' News, Annual Top 100 Component Suppliers Survey. . .1984, 1985, 1986.

For our new 1987

Catalog and brochure on
POWER-ONE capabilities,
CALL OUR TOLL-FREE
LITERATURE HOT-LINE:
(800) 235-5943, Ext. 113.
From California:

(800) 421-3439, Ext. 113.

“Innovators in Power Supply Technology”

GProwcr-one

0.C. POWeEr surrLics

POWER-ONE D.C. POWER SUPPLIES

740 Calle Plano ® Camarillo, CA 93010-8583
Phone: (805) 987-8741 ® (805) 987-3891
TWX: 910-336-1297 ® FAX: (805) 388-0476

"G



NOBODY
CAN BEAT

NUMBERS

Finally, an ATE Power
Source that will deliver.

1000 Watts

488 Bus Programmable

51/4 "
High

Our new HE-Series AC Power Sources has really done a
number on the competition. Thanks to proprietary, linear technol-
ogy we've packed all the versatility and efficiency you need into a
space-saving 5-1/4" x 19" rackmount unit weighing just 65 pounds.

IEEE-488 Interface

Choose our 110-HE single-phase unit with 1000 watt load
capacity, or the 310-HE 3-phase unit configurable to 3000 watts.
Ideal for ATE applications, either unit is fully programmable via
IEEE-488 interface. Programmable parameters include frequency,
output voltage, current limits, phase angle and more. The HE
equipment provides a clean, controlled sine wave of ultra high
quality and can simulate output voltage transients under program
control. Since the HE-Series has a remarkable 85% conversion
efficiency, a 1000 watt unit will provide full power output from a
standard 110 V, 15 amp input service.

And if you think these numbers are unbeatable, wait until you
see our competitive prices. Call us today and we’ll give you all the
facts—and the numbers.

PACIFIC  1.800.854.2433

POWER SOURCE CORP.
15122 Bolsa Chica Street, Huntington Beach, CA 92649
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Arthur D Little Ine, 15 Acorn Park,
Cambridge, MA 02140. (617) 864.-
5770, ext 2377. May 18.

EMC Expo, San Diego, CA. EMC
Expo, Box D, Gainesville, VA 22065,
(703) 347-0030. May 19 to 21.

Satellite Communications (short
course), Sunnyvale, CA. Continuing
Education Institute, 21250 Califa
St, Woodland Hills, CA 91367. (818)
710-1142. May 19 to 21.

41st Annual Frequency Control
Symposium, Philadelphia, PA. Syn-
ergistic Management, Box 826, Bel-
mar, NJ 07719. (201) 280-0410. May
27 to 29.

International Workshop on Com-
puter-Aided Software Engineer-
ing, Cambridge, MA. Index Tech-
nology Corp, 101 Main St,
Cambridge, MA 02142. (617) 491-
2100, ext 8000. May 27 to 29.

Personal Computer Interfacing
for Scientific Instrument Automa-
tion, Blacksburg, VA. Linda Leffel,
CEC, Virginia Tech, Blacksburg,
VA 24061. (703) 961-4848. May 28
to 30.

Comdex/Spring, Atlanta, GA. In-
terface Group, 300 First Ave, Need-
ham, MA 02194. (617) 449-6600.
June 1 to 4.

Hands-on Programming in C,
Washington, DC. Integrated Com-
puter Systems, Box 3614, Culver
City, CA 90231. (800) 421-8166; in
CA, (213) 417-8888. June 2 to 5.

Troubleshooting Microprocessor-
based Equipment and Digital De-
vices, Arlington, TX. Micro Sys-
tems Institute, Garnett, KS 66032,
(913) 898-4695. June 2 to 5.

ICCE (International Conference on
Consumer Electronics), Rosemont,
IL. Geriann Van Calbergh, First
National Bank of Chicago, 8528 W
Gregory St, Chicago, 1L 60656,
(312) 399-1653. June 3 to 5.
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We're about to change the way you look at all
the computer resources in your company.




An Apollo workstation has always presented you
with dedicated 32-bit power, brilliant graphics, and trans-
parent access across high-speed local area networks.

But now an Apollo workstation presents you with the
files on your VAX® system. The corporate data storedin
your IBM® mainframe. Even the information generated by
personal computer users.

Because we've just taken Domain® public. Extended
its considerable capabilities beyond Apollo’s borders to the
rest of your company’s computing resources. And made it

Introducing the si
From Apollo’s

1SPF/POE PRINARY OFTTON NN

all possible with the single system view you see here.
Today you can log on an Apollo workstation and
simply click your mouse to call on a symbolic processor for
artificial intelligence. A Wang® system for word process-
ing. A mini-super for your compute-intensive applications.
Even our PC co-processor for off-the-shelf software programs.
Without learning new commands or plowing through
manuals you can access remote networks via Ethernet;”
NFS," TCP/IP, X. 25 and others. And work in operating
environments as varied as PC-DOS;” IBM/MVS, VAX/VMS;”

Apollo and Domain are registered trademarks of Apollo Computer Inc. Public l_)omam_ is atrademark of Apollo Computer Inc. VAX and VMS are registered trademarks of Digital Equipment Corporation. IBM, AT and PC-DOS are
registered trademarks of International Business Machine Corporation. UNIX is aregistered trademark of AT&T. ETHERNET is a registered trademark of Xerox Corporation. Lotus and 1-2-3 are trademarks of Lotus Development

Corp. NFSis a trademark of Sun Microsystems, Inc.
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ngle system view.
Public Domain.

plus both UNIX® System V and Berkeley 4.2. Apollo. No computer technology reaches farther

From a single Apollo workstation the power of your than our Domain.
entire company’s computer resources becomes as accessi- For more information, call (617) 256-6600, x4889.
ble as if it were right inside your workstation. Reachable Or write Apollo, 330 Billerica Rd., Chelmsford, MA 01824,
without any barriers, roadblocks or paths of resistance. MS 41. In Canada call (416) 297-0700.
Domain has always given you technology that only
Apollo could deliver — high-performance workstations,
high-speed networking, sophisticated graphics. Today, O O O
with the Public Domain,” we give you the technology the ; : ;
rest of your company’s computers have to offer, too. The difference is Domain.
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In the old
days, factories
blew smoke.
Now it's the
salesmen who do.

design and
getting it to
market.

) Whois

=~ willing to adapt
to your individual

“What youneedis a
cradle-to-grave vendor,” they say. “Yeah,
that's the easiest way to integrate PCB
design.”

What they don't say is that single-vendor
integration also offers you the fastest route
from cradle to grave. Simply stated, this
nearsighted approach has thrown our
entire industry into chaos. Creating a ver-
itable CAD/CAM bedlam.

What you need is a CAD partner, who
believes in open system architecture.
Who believes in process automation, not
Just creating piecemeal solutions to speed
isolated tasks.

Who understands that CAD is a vital
link in successfully completing your PCB

CRLRARY

design environment.

Who understands the importance of
competitive compatibility and helps you
Maximize your current system invest-
ment. And works with what you already
have, instead of expecting you to walk
away from previous investments.

Who believes making sense is just as
important as making sales.

At Calay, wed like to think weTe just
such a partner. And we think you'll appre-
ciate how we can help make the entire
PCB design process easier to manage.
And more profitable.

Call us at 714-863-1700. For facts, not
flim flam.

Putting an end to CAD/CAM bedlam.

Calay Systems Inc., 2698 White Road, Irvine, CA 92714

EDN April 15, 1987
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Fpr \yorkstatiqns that
thrive 1n a 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 AI 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.
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THE RL6000 ETHERNET REPEATERS

NO ONE MAKES
A MIORE COMPATIBLE,
A MORE CAPABLE,
A MORE TROUBLE-FREE
ETHERNET REPEATER.

NO ONE.

Let’s start with RL6000 compatibility.
Both the Local (RL6000 L) and the Remote (RL6000 R) Repeaters meet and exceed all specifica-
tions of IEEE802.3 and Ethernet V.l and V.2 networks.
Connections can be made with either coax
cable (Local) for segments greater than 50
meters apart or with fiber (Remote) for seg-
ments up to 1km.
Reset With fiber, you're free to connect with any
Power  Optical . standard core size.
e No one else offers these features. This is
unique with API.
Next, the RL6000’s capability factors.
Both the Local and the Remote units feature front-end
diagnostic lights to indicate the presence of Ethernet packets | CALL 800-626-5745.
or collisions. If excessive collisions are detected, the repeater ASK ABOUT OUR

A SQEB

will automatically segment the Ethernet section causing the RL6000 SERIES
problem. There are also manual segmentation switches for REIE;.:'IF:I:'SE;ND
rapid system de-bugging.

ety Sl OUR OTHER

Wj/;gi\ugi no one else offers this feature. This is unique OFF- THE-SHELF T1
y . AND ETHERNET
‘ API Repeaters can regenerate and retime even severe)y PRODUCTS.
distorted data packets and restore them to original quality.
As with all of API's fiber-optic transmission products, their modular features will allow
you to build, extend or reconfigure your network as your needs change—without
sacrificing your investment.

“And what about trouble-free? Simple.
We'll warranty everything for two years. Who else is offering that much? No one.”
James A. Walyus, Chairman and CEO

See us at DEXPO/SOUTH Booth 1320

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
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Faster!

(MOS at speed.

We illustrate the Lockheed SR-71 Reconnaissance aircraft, holder of
the world's air speed record: 2,193 miles per hour. We're fond of speed
records. Over 30 of our parts have broken or still hold speed records for
integrated circuits.
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SRAM

SRAM innovations and blazing speed
put our customers at the head of the
performance race.

Besides breaking speed records,
our SRAM products offer very low
power consumption, innovative cir-
cuitry that provides immunity to
latchup and ESD tolerance > 2,000
volts per pin. Military versions avail-
able, of course. We're committed to
being your #1 source for highest
speed memory.

" World’s fastest
“TTL compatible
CMOS SRAM: 7ns.

256x4 1K static RAM takes CMOS
and TTL into the high-speed domain
formerly available only through ECL.

The benefits:

First, speed. Second, speed.
Third, more speed. Our (.8 micron
CMOS process produces faster
transistors. Plus, we've moved to
a 24-pin format from the old 22-pin
format, creating a pinout better
optimized to take advantage of
the chip’s high speeds.

Then consider power. Bipolar TTL
and ECL approaches consume as
much as four times the power as our
CMOS parts. Ours keep your system
power requirements down, and keep
your system Aeat down. They're so
cool, in fact, that we can even ship in
convenient plastic packaging.

Finally, 300 mil packages instead

of the old 400 mil packages
allow designers to conserve
board real estate.

New 64K SRAM:
25ns in quantity.

Seven available configurations—
nibble-wide, bit-wide, byte-wide,
separate I/0—give designers choice.

So whatever your configuration
need, we have a 64K SRAM available
in low power CMOS at the very high-
est level of performance available.

We offer five configurations with
25ns performance: 64Kx1, 16Kx4,
16Kx4 with output enable, and two
16Kx4 with separate 1/0. In addition,
we offer two 8Kx8 versions with
35ns performance.

Our 0.8 micron process means
exceptionally small die, with excep-
tionally low power requirements.

As a result, we can offer a variety
of packaging, including convenient
plastic, and we can offer the space-
saving 300 mil-wide package for a//
configurations.

Maximum power dissipation is a
low, low, 100 mA for bytewide parts,
and 70 mA for all the others, even at
25ns operating speeds! So your sys-
tem overall requires less power, and
produces less heat.




SRAM: Whoosh list.

CY7(189 CY7¢i23 Y7148 Yzcua7 CYéllé CY7Ci72 CY7Ci62

16x4 Static RAM 15 ns  256x4 Static RAM 1024x4 Static RAM 25 ns 40961 Static RAM  25ns  2048x8 Static RAM  35ns  4096x4 Static RAM 16,384x4 Static RAM
CY7¢190 Separate I/0 7 ns CY7¢149 CY7¢I30 CY7C128 Separate I/0 25 ns Separate 1/0 25 ns

Téxd Static RAM 15ns  (Y93422 1024x4 Static RAM 25 ns 10248 Dual Port 2048x8 Static RAM 2505 CY7C167 CY7C164 ‘
CY745189 256x4 Static RAM CY7C150 Static RAM 35 ns CY7C168 16,384x1 Static RAM 16,384x4 Static RAM 25 ns
16x4 Static RAM 35ns  Separate 1/0 4505 w44 yoric RaM CY7CI32 4096x4 Static RAM 25 ns  Seporate /0 25 ns CY7Cl66 |
CY27LS03 (Y93422A Separate 1/0 15 ns 2048+ Dual Port CY7C169 CY7Ciss 16,384x4 Static RAM |
Jéxd Static RAM  65ns 2564 Static RAM Y2148 Static RAM 35 ns 4096x4 Static RAM 25ns  5192x8 Static RAM 35 ns Output Enable 25 ns
CY27503 Separate 1/0 350 ypguq SyaticRaM 35ns  CYTCIA0 cY7Ci70 CY7C186 crrcis7

lexd Staic Ram 255 CY931422 (Y2148 1248 Dosl Port 4096:4 Static RAM 25 ns 81928 Static RAM 35 ns  65,536x] Static RAM

16x4 Static RAM 25 ns Sc’;;';'{;;;‘ 60 cyaug . gmzz £ 4096x4 Static RAM ;‘:’Wm: g

CY7c122 256x8 Stotic RAM 1024x4 Static RAM 35 ns Showe s:m?:m o Separate 1/0 25 ns - e

256x4 Static RAM Separate I/0 45 ns (Y2149 *pariety of configurations available, best speed is listed.

Separate 1/0 15 ns 1024x4 Static RAM 35 ns

New, ultra-fast 35ns
dual-port SRAM.

Architecture minimizes arbitration
bottleneck, for fastest throughput.

System designers, and especially
display designers, demand an SRAM
solution that eliminates the cookie
jar problem of reading and writing

to SRAM.
Dual-port SRAM allows access

to the same data by two systems, in

effect allowing one system to update

memory while the other is reading.
There are, then, two limitations

to the system’s speed.
One is the performance of the
SRAM—how fast it can read data,

for example. At 35ns, our new parts

are nearly 40% faster than 55ns
alternatives.

The second speed limitation lies

in conflict arbitration—created

when there are multiple simultane-
ous system requests for access to the

same RAM location.
All conflicts require one of the
requests to wait while the other

request goes first. This reduces the
advantage of dual-port architecture

for that period.

The more waiting, the slower the

total system architecture.
Therefore, the design objective
is to reduce conflicts requiring
arbitration.
Our architecture reduces the
potential area of conflict to the

actual address location. This reduces
conflicts significantly, compared to
architectures that control conflict

by restricting access to blocks, or
even to the entire part.
The net result—35ns and

minimized conflicts—creates a part
whose throughput can help you dra-
matically enhance performance of

systems such as video displays.

Many of our customers
tell us that even though a
number of vendors are
specifying very high
speeds, they are having
trouble actually receiving
the highest performance
parts.

Here is how our 0.8
micron process technology
helps us make the highest
performance parts avail-
able to you:

First, our 0.8 micron
processing produces faster
transistors. The faster the

How our 0.8 micron processing puts you ahead:

transistor, the faster the
part.

Second, 0.8 micron pro-
cess technology reduces
the loads imposed on those
transistors, allowing them
to switch faster, with less
power.

Third, we get tighter
geometries, tighter spac-
ing, reduced parasitic
delays, and overall faster
performance.

So we aren’t squeezing
a process or yield by tight
data sheet specifications, in

Our high density, high performance 64K SRAM was featured in the Janu-

ary, 1987 EDN magazine cover story that reviewed new, high density, high

performance silicon. This photograph illustrates the yield advantages o

0.8 micron process technology, compared to 1.2 micron or the now archaic

2.0 micron technology.
Yield advantages, in turn, lead to greater availability of the highest

speed parts.

order to claim a best-case
speed number.

In fact, we've only begun
to exploit the speed poten-
tial of our 0.8 micron pro-
cess to deliver our ECL-
eating 7ns 1K, or our 25ns
64K family.

Finally, consider the
benefit of tight geometries
onyield, and therefore
on availability. Our 0.8
micron process substan-
tially increases the number
of die per wafer.

That improves the net die
per wafer yields of the high
speed parts, making more
of the highest speed parts
available to our customers.

Why high performance silicon
vendors must control their
own processes:

High performance
and low power can’t be
realized just through chip
architecture.

It takes architecture plus
state-of-the-art processing
to deliver the highest per-
formance silicon. That is
why Cypress Semiconductor
controls the fabrication
process through every stage
of manufacturing, in our
own facilities, and not
through third party silicon
foundries.
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PROM

CMOS emerges as the state-of-the-art
for PROM technology.

How else can you get highest
performance, highest density, and
low, low power? Other significant
Cypress CMOS features include
reprogrammability, on-chip diag-
nostics, and power down options.

New 128K PROM:

At 45ns, there is none faster. High
density, small footprint,
100% tested. And

reprogrammable. .

This new part really shows off the
newfound strength of CMOS.

First, to our knowledge, it is the
only high performance 128K PROM
available, regardless of process.

CMOS means very low power.

And this new part even offers a
power-down standby mode, reducing
power consumption to a fractionof g
any other non-volatile, high-speed
memory.

Floating gate technology (see
sidebar) gives you 100% tested parts,
many with optional windows for easy
reprogrammability.

Finally, our tight geometries
mean smaller die, which in turn
means we can deliver the board-
saving 300 mil-wide packages.

-

How floating gate PROM technology
puts you ahead:

Floating gate PROM quality available. and trouble in produc-
technology is erasable, Second, with a win- tion, protecting you from
giving you two big benefits. dowed package, you've got expensive inventory

First, we can test 100%. areprogrammable part.  obsolescence.

That means every cell on That saves you timeand  All Cypress PROM and
every part we ship. You trouble in the develop- PLD parts are fabricated
get the convenience of the ment lab. And it cansave  with floating gate mem-
highest incoming you considerable time ory technology.

ok Dokl ¥

PLD

Innovations in high performance
programmable logic give you more
options.

Products such as our 22V10 illus-
trate our commitment
to create high
performance
advantages that

FILTER

®QuickPro®




b } data from competitor’s parts onto Cypress
! parts.

-

28

24

20

ahead. With features like high speed,
reprogrammability, variable macro-

cell architectures, programmable
outputs, and more.

QuickPro is an inexpensive development tool
that works with a PC to program all present

and future Cypress Semiconductor high-speed

CMOS PLD and PROM parts. In addition,
the QuickPro can read and reproduce the

QuickPro lets you install programming capability for Cypress Semiconductor PROM and PLD products
into any design lab that has a PC or compatible.

" QuickPro PLD/
PROM Programmer

was designed for easy, fast software

turns your PC into
a foundry.

a quality programmer in every
design lab.
Take advantage of our growing

programmer upgrade. The system

A QuickPro programmer in your
IBM®PC or compatible gives you the
easiest, least expensive solution for

family of PLD and PROM parts right
now. And don’t worry about the next
generation of Cypress parts putting
your QuickPro behind the times, or
costing you an arm and a leg for your

updates that we can deliver quickly,
and at a very low cost.

The QuickPro works with all your
favorite software, including ABEL,"
CUPL," or PALASM™ It runs
quickly, using very efficient pro-
gramming algorithms. And it is
easy to use, with simple menus that
prompt you through the program-
ming (or reading) steps easily
and quickly.

Add QuickPro to your personal
computer, and give yourself the tool
you need to take best advantage of
our programmable logic and
memory.

Windows leverage the
advantages of PLDs.

Programmable logic provides designer
‘superglue’; reprogrammability
provides convenience and cost savings.

Programmable logic has become a
basic systems design tool. Designers
can collapse multiple chip random
‘glue’ logic onto a single chip,
reducing parts count and reducing
board space.

Even better, programmable logic
provides flexibility. Since the system
can be easily reconfigured, the
designer can better adapt to chang-
ing system requirements. It is easier




mm PLD CONTINUES:

to change a PLD, for example, than
to redesign an entire printed circuit
board, especially when the board is
one of today’s complex, multilayer
designs.

There is also the flexibility for
upgrades. New PLDs can be substi-
tuted into the original design to
simplify system upgrades that take
advantage of new software, new
peripherals, new communications
features, faster memory, and so
forth. If PLD devices are used to
interface between different subsys-
tems, it is possible to upgrade
one subsystem’s performance, then
reprogram the interface logic on
other subsystems, without having
to actually redesign the subsystems.

Windowed PLD parts increase that
flexibility even further.

In the design lab, windowed parts
let the designer try more designs
without the worry of wasting expen-
sive or hard to replace parts.

In manufacturing, reprogramma-
bility dramatically reduces the risk
and cost of program changes.

Since most manufacturers pro-
gram PLD parts well before they are
actually assembled, there is typically
an inventory of programmed parts.
Reprogrammability means those
parts can simply be erased and
programmed with the latest
logic version.

There’s no one faster. Half-power military
PALs. Quarter-power PAL®s.

Commercial PALs offer quarter-power
with unmatched speed at 25ns.

With our CMOS technology, we
offer a better speed-power ratio than
bipolar. Blazing speed. Cool, low
power. So you can create better
performing systems.

U-P 1 dagd

Logic

CMOS sets the standard for highest
performance logic.

Highest speeds, improved density,
and substantial power savings of
CMOS logic parts make bipolar
processes obsolete.

-+ Slice
-8t
(_“OS

DESC certifies Cypress Semiconductor

operation.

Certification for JAN product
will simplify qualification of
our high performance circuits
in military applications.

Because Cypress
Semiconductor is in
the business of highest
performance, lowest
power parts, we have
always recognized the
importance of military
applications in our
overall market.

In fact, since the
company’s inception, all
Cypress Semiconductor
military products have
been processed to
MIL-STD-883.

Because we regard
military applications as a
key part of our company
strategy, we received
certification as a DESC
manufacturer in record
time. The benefits to our

is a high priority, not a
stepchild. That makes it
easier for our military
customers to do business
with us than with non-
military oriented semi-
conductor companies.
Second, we now offer
the first in a series of JAN
products: the IM38510/

289 4Kx1 SRAM. JAN
qualification makes

it even easier for our
military applications
customers to qualify the
parts they need for high-
est performance and
lowest power—Cypress
Semiconductor circuits.

Featuring the fastest available mili-

: military customers are
tary PALs (20ns) with half the power.

several:

The higher the performance requirement, the more likel,

you are to find our CMOS circuits. DESC-certification of our
manufacturing facilities makes it even easier for our military
customers to specify Cypress Semiconductor.

First, military business




Logic: Whoosh list.

CY2901C CY7¢404 CY7¢909
CMOS 4-Bit Slice 31 ns m E‘:::l.mgs - CMOS Microprogram Sequencer 30 ns
CY2909A cyzoom
CMOS Microprogram Sequencer 40 ns gy ‘7.5.4:7‘ A CMOS Microprogram Sequencer 30 ns
CY2911A - CY7¢910
CMOS Microprogram Sequencer 40 ns :’;";a’;",' Enable 35 MHz CMOS Microprogram Controller 40 ns
CY2910A (87/¢[)]
CMOS Microprogram Controller 50ns ~ Coscadeable 64x9 FIFO 35MHz  cyoc 16 pis Slice  30ms
° . CY3341 CY7¢s10 YV
o 64x4 FIFO Serial Me 2 MHz 16x16 Multiplier Accumulator 45 ns :: rilelyg sg:eds
16-Bit Slice. 30ns. Gt S e - i
Fast. Low power. And second sourced. Cascadeable 64x4 FIFO 15 MHz 16x16 Multiplier 38 ns
Some applications require an CY7¢402 are7
efficient instruction set and brute Cascadeable 64x5 FIFO. 15 MHz Mké Mobiplior 38 2s
ish- (Y7403
performance. Such as high-speed L iine cY7eo0!

controllers, emulators, accelerators,

with Enable
and the like. i ik

Creating your own custom micro-
processor using bit slice and your
own microcode means you can create
the most efficient instruction set,
tailored just to your requirements.

Then execute those instructions at
blazing speeds, using our high perfor-
mance 16-bit slice family.

This part consumes just a tenth the
power of a system built from four 4-bit
slice bipolar 2901-type parts, and
runs faster.

Bipolar technology can’t deliver the
density needed for a 16-bit slice. That’s
why all the contenders are CMOS.

Our pinout is the only second-sourced
16-bit slice pinout (the other pin-
compatible source is AMD).

New, 64x9 Cascadeable FIFOS: 35MHz.

CMOS 4-Bit Slice 23 ns

New, 35MHz 64x9
and 64x8 FIFOs.

Higher density, lower power, and
breaking speed records.

Open the communications bottle-
necks between your loosely coupled
asynchronous systems or subsystems
with these high speed, cascadeable
FIFOs.

Here’s what we’ve done to give you
the highest available performance:

First, we've virtually eliminated the
‘bubble through’ that throttles regis-
tered array FIFOs down. That makes
information available to the output
side nearly instantaneously, increas-
ing system throughput.

Second, we've made the parts cas-
cadeable. So if you're using four 64x9
parts to create a 256x9 capacity, you
may easily cascade the four devices
and still run at full speed.

Third, we offer the extra added
convenience of output enable on our
64x8 version.

Finally, we've given you up to
35MHz to work with. That’s the fastest
cascadeable FIFO around, by as much
as 40%.




We make it easy for you to get the part you want in
the package best for your application.

Our production facility employs flexible
automation. Robotics allows us to
consistently produce the highest quality
packaged parts in volume. And,
programmable automation allows us to
switch the line to a different package
quickly, easily. So special package orders
are no problem!

And our production facility was
designed with the knowledge that the
package is a key part of the product.

That’s why we assemble our pack-
ages in clean rooms that far exceed
the most stringent military
requirements!

So we can have total quality control,
and give you the package you need.

Most semiconductor companies are
set up to produce a particular package
involume. For these companies,
special orders are difficult, creating
huge lead times.

We are set up to produce any pack-
age you need, in any volume, with the
highest quality, all without disrupting
our normal production schedule.

So you are free to design in the
package that is best for your system,
without worrying about undue lead
times for ‘special orders.’

Faster! The new 1987
Databook.

Yours for a fast, toll free call.
Every Cypress Semiconductor part
is detailed fully in our new databook.
We think it is essential material for
[ any high performance designer.
[ Sowe'll give you a copy, by fast return
| mail, as soon as you call our toll free data-
book hotline.

DATABOOK HOTLINE:
- 1-800-952-6300, Ask for Dept. Cl0
1-800-423-4440 (In CA), Ask for Dept. CI0

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

Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134. Phone (408) 943-2666

Telex 821032 CYPRESS SNJ UD, TWX 910-997-0753.

Cypress Semiconductor International 51 Rue Du Moulin A Papier, BTE 11, 1160 Brussels, Belgium
Phone (32) 2-672-2220.

Cypress Semiconductor and QuickPro are trademarks of Cypress Semiconductor Corporation. ABEL is a
trademark of Data I/O Corporation. CUPL is a trademark of Assisted Technology. IBM is a registered
trademark of International Business Machines Corporation. PAL is a registered trademark of Monolithic
Memories, Inc. PALASM is a trademark of Monolithic Memories, Inc. AMD is a registered trademark of
Advanced Micro Devices. © 1987 Cypress Semiconductor.




EDITORIAL

IR As deserve another chance

Now that many of us have made our last tax-exempt individual retirement
account (IRA) contribution, it’s worth taking another look at pension
benefits. In particular, the tax-reform bill passed late last year changes the
ways we'll plan for retirement. The new law reduces from ten years to five
the maximum time for an employee to become vested in a retirement plan.
For most engineers, however, the new tax legislation also renders IRA
contributions taxable. To help nonvested employees, the IEEE has pro-
posed a change in the tax law that makes IRA contributions tax free until
an employee is fully vested in a retirement plan. As a consequence, new
employees would gain five years of tax-exempt IRA contributions that
would bolster their pension benefits.

Many workers want tax-exempt IRAs because pension coverage at work
is inadequate. According to the Pension Rights Center in Washington, DC,
many employees are disillusioned with private pension systems. Figures
from the IEEE’s Pension Committee show why workers are upset. For
example, depending on their work history, pension coverage for engineers
who have essentially the same job, the same salary, and the same working
conditions can vary widely in the last years of employment. When all other
factors are equal, an employee who works 40 years for one employer
receives a significantly larger pension than a worker who labors for 40 years
but changes jobs every 10 years.

The message is clear. The promise of future pension benefits pressures
employees to continue working for a company, often under poor conditions.
Regardless of the job, employees try to hang on until the time when they
are 100% vested in a pension plan. As a result, they’re subject to firings,
layoffs, mergers, and other uncertainties in the life of a corporation, in the
hope of regular salary increases and a reasonable pension. Cutting the
maximum vesting period to five years helps many employees. Portable
pensions would do even more to break the chains of servitude that bind
many engineers to their employer.

IRAs can serve as a means for providing portable pensions, one that
would let-you move from job to job while you preserve the equivalent of
pension benefits. Employer contributions would go directly to your IRA
rather than be held in a nebulous accounting system. Instead of making an
employee wait for a 5-year vesting period, contributions would increase
over the period until they reach their maximum in five years.

You could put Social Security contributions in an IRA, too. Under a plan
proposed by representative Newt Gingrich (R-GA), IRAs would replace
Social Security accounts. As a consequence, Social Security withholding
would go directly to your IRA, along with a maximum of 10% of your
salary. Under Gingrich’s plan, you would still choose where you would
invest your IRA funds. All in all, it’s worth considering IRAs as the basis

for pension-benefit reform.

Jon Titus
Editor
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Hitachi’s Hi-BiCMOS " SRAMs Deliver Explosive Speed,

with Minimal Power Consumption

The red-tailed hawk is an incredible performer.
For hours on end he soars effortlessly aloft in thermals,
barely moving a muscle. Then, instantly, he descends
upon his prey, achieving terminal velocity in a flash.

Now, Hitachi’s revolutionary Hi-BiCMOS
process brings you power-efficient, high-speed
performance in a new series of SRAMs. Hi-BiCMOS
transcends generic Bi-CMOS by intermixing true
bipolar and CMOS devices at the basic cell level. It’s a
generation ahead of Bi-CMOS, and two generations
ahead of pure CMOS. The results of this fantastic
new process technology can be seen in products like
our HM6787-25 (64K x 1) and HM6788-25 (16K x 4)
64K-bit SRAMs.

These devices have a 25ns access time, are TTL1/0

compatible, yet draw no more power than ordinary CMOS.

And, they’re available today, in production
quantities. Now, you can speed up the cycle time of
your main and cache memories, image processing,
or CAD/CAM systems without paying power
consumption or heat penalties.

Hitachi’s Hi-BICMOS process is blue sky technology
brought down to earth. As you well know, it’s one thing
to develop new product ideas—the trick is to be able
to make the product. Hitachi’s done both. That’s
because we’ve had more than two years’ experience
using Hi-BiCMOS internally, in our gate arrays.
Being first has given us such an edge that we have a
variety of Hi-BiCMOS SR AMs available now—
in plentiful supply—with many more devices
coming soon.

For example, we’ll soon introduce 64K SRAMs
with 15ns access time, ECL compatible I/O, and




power consumption that’s only one-half of standard
ECL. And with our Hi-BiCMOS technology so
firmly in place, 20ns 256K SRAMs with ECL or
TTLI/Oaren’t far behind.

Soar above your competition with Hitachi. Most
MOS SRAMs you're using today will never be
available in much faster versions. That’s because
pure CMOS is getting close to its limits. This isno
secret. It's the reason why everybody is struggling to
bring Bi-CMOS products to market. . . everybody
except Hitachi. Afterall, we already have
Hi-BiCMOS products available today. With
Hitachi, you're a generation ahead of where
everyone else hopes to be tomorrow.

For more information, call your local Hitachi
Sales Representative or Distributor Sales Office today.

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

Hitachi America, Ltd.

Semiconductor and IC Division

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

HITACHI

We make things possible
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Introducing the MK41H80 TAGRAM™
from Thomson-Mostek. The industry’s first and
fastest integrated 16K CMOS cache tag SRAM
dedicated for use in all high-speed processor
environments.

TAGRAM gives you a 4K x 4 CMOS
SRAM and a 4-bit comparator integrated on a
single chip. It's optimum for interface with 16-25
MHz processors, and is backed by 1.2u. double
level metal full CMOS process technology —the
same proven process used in all Thomson-
Mostek 16K VF SRAMs.

TAGRAM comes in three speed grades:
20, 25 and 35ns. And every MK41H80 cache
TAGRAM is available in 300 mil, 22-pin plastic
and ceramic DIPs. What's more, TAGRAM's full-

Actual MK41H80 TAGRAM Scope Trace Photograph

speed read access ensures that even copy-
back designs can be implemented without ever
having to wait. And it features Flash Clear —the
function requested most often by cache system
designers. So your cache can be wiped clean
to all zeros in 40ns. Max.

High-performance cache applications
demand high-speed solutions. If youd like
to realize a 30% reduction in access time
compared to discrete solutions —plus a
substantial reduction in the cost of component
real estate — start increasing your cache flow
with the newest member of our family. The
MK41H80 TAGRAM.

We're Thomson-Mostek. And we perform.

i
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S |
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20ns = Txcn = ADDRESS COMPARE ACCESS TIME
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Direct Mapped Cache System Block Diagram

DEVICE | CONFIG | PINS | CE | CS | OE | CLR | MATCH
41H68 4Kx4 20 X

41H69 4Kx4 20 X

4H78 4Kx4 22 X X

41H67 16Kx1 20 X

41H66 16Kx1 20 X

41H79* 4Kx4 22 X X X

41H80 4Kx4 22 X X X

Other available Fast Static RAMs from Thomson-Mostek

*To be announced
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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
303/443-9000

Scottsdale, AZ
602/998-1580

Tigard, OR
503/620-5517

Eastern Area:

Burlington, MA
617/273-3310

Marlton, NJ
609/596-9200

Huntsville, AL
205/830-9036

Liverpool, NY
315/457-2160

Poughkeepsie, NY
914/454-8813

Dublin, OH
614/761-0676

Greensboro, NC
919/292-8396

Norcross, GA
404/447-8386

Central Area:

Carrollton, TX
214/466-8844

Bloomington, MN
612/831-2322

Schaumburg, IL
312/397-6550

Austin, TX
512/451-4061

Canada:

Montreal, Quebec
514/288-4148

Brampton, Ontario
416/454-5252

Semiconductor

Distributors

Add Electronics

Advent Electronics

All American
Semiconductor

Almac Electronics Corp.

Almo Electronics, Inc

Dixie Electronics

Future Electronics

Greene-Shaw

Hammond Electronics

Integrated Electronics
Corp

ITAL Sales

Kierulff Electronics

Lionex Corp

Marshall Industries

Nu-Horizons Electronics

Pioneer Technologies
Group

Pioneer-Standard

Quality Components
(Q.C-swW)

Quality Components
(Q.C-SE)

R.A.E. Industrial

Schweber Electronics

Solid State, Inc

Zentronics

Zeus Components, Inc
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The Source

for High Performance

... in interconnection/packaging products for microcomputer bus systems

Customer evaluations
rate Hybricon’s VME
Backplanes high in
performance.

Hybricon’s engineers have optimized:

* Signal transmission integrity
Propagation time
Reflections
Power distribution
Crosstalk

... to produce a family of standard
VME backplanes unsurpassed in their
ability to support clean transparent
transmission of signals between func-
tion boards.

Ilgg ‘ll

Exceptionally clean signals characterize
Hybricon’s backplanes. (Illustrated from ac-
tual customer photos. )

An experienced
engineer knows
that safe noise

reliability of ]
operation
depends on it.

Inadequate mar-
gins are eroded by:

Production tolerances
Traffic density
Coincidence of signal currents
Optional hardware additions

... which could lead to failure of a nor-
mally operating system. Hybricon
products are : _

by taking /

into account the factors '
which affect them,
such as:

Backward and
forward crosstalk
Differential ground
signals

Rise time
distortion and
ringing due to
reflected waves
Signal propagation
delay

DC voltage drops

Excellence
of Design

Hybricon Engineers understand you ?\
problems; they have direct/experieng
in high speed system design. Hybrigon
backplanes rate high in performanc
because they incorporate Hasi

A t

and¥
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We're your design-in source and deliver
products configured to your exact
specifications. Customizing to special
needs is an integral part of the
Hybricon process, which is:

* Cost effective: Starts from extensive
CAD data base

* Interactive: Continuous communica-
tion with customer

Hybricon manufactures an extensive
line of standard and customized pro-
ducts specifically for bus based
systems, and they are available world
wide. Send for the name and address of
your local Hybricon representative or
international distributor.

Don’t Settle for Le... X -

go with , L
Dricon
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TRECHNOLOGY URIATE

Manufacturers of fast CMOS logic families
take sides in packaging controversy

J D Mosley, Regional Editor

Advanced CMOS logic (ACL) de-
vices have become the focus of the
most Dbitterly debated packaging
controversy in 20 years. These ACL
chips are the fastest low-power glue-
logic ICs available, but the in-
creased speed has generated severe
problems for the manufacturers. As
a result, Texas Instruments—the
company that set the TTL packag-
ing standards in the 1960s—has an-
nounced the forthcoming introduc-
tion of a family of logic devices with
packages that deviate from those
standards. This deviation is part of
an attempt to solve the noise prob-
lem, but it has sparked a row about
the virtues of the new packaging
style, setting TI and its allies
against other makers of ACL parts.

TI, Philips International NV, and
the latter’s US subsidiary Signetics
jointly developed the Enhanced Per-
formance Implanted CMOS (Epic)
ACL devices, which feature ground
and V¢ pins located in the center of
a DIP’s pin rows. Other ACL devic-
es—manufactured by RCA Solid
State, Fairchild Semiconductor, In-
tegrated Device Technology, and
VTC—locate these pins in the cor-
ners of the standard TTL packaging
scheme. Taken together as a class,
these chips offer an optimal combi-
nation of high speed and low power
consumption (Fig 1).

Featuring a 1-pm gate length,
Epic ACL devices spec the fastest
internal gate speeds in the industry
—0.5 nsec. Yet in their attempts to
achieve this impressive speed, the
developers have encountered seri-
ous ground-bounce problems, which
have delayed production of this logic
family. It’s these attempts to deal
with the noise problems generated

EDN April 15, 1987

1005 T
] 40008 Vee=5V
Jl—_METAL GATE
50
g i
8 B
= o HE4000B
z SILICON GATE
o 204
(=]
é LOW-POWER
< SCHOTTKY TTL
G 104
g8 ®
oS | HIGH-SPEED CMOS_ T
z ] ) ADVANCED LOW-POWER
w 5] [l SCHOTTKY TTL
[} L FAIRCHILD ADVANCED
é A LI SCHOTTKY-TTL(FAST)
> -
< Aa [ SCHOTTKY TTL
:
5l ADVANCED SCHOTTKY TTL N Ec
: 100K ECL
T SRS R = e T ) ) T U
0.1 0.2 0.5 1 2 5 10 20 50
AVERAGE DC POWER DISSIPATION (mW)
(SOURCE: SIGNETICS CORP)

Fig 1—Illustrating the comparative speed and power characteristics of the various CMOS
and bipolar logic families, it’s clear that advanced CMOS logic offers speeds that rival those of
bipolar devices with far less power consumption.

by subnanosecond internal propaga-
tion delays that have led to the
change in package style.

Even so, the overall specs quoted
by each ACL manufacturer are
quite similar. Each company asserts
that its ICs offer overall propagation
delays (as opposed to internal de-
lays) in the 2- to 3-nsec range and
can operate at clock frequencies
reaching 150 MHz. Although com-
petitors have alleged that the TI
and Philips/Signetics chips spec
faster operating speeds, company
officials at TI now deny such specu-
lative comments and maintain that
noise control is the overwhelming
design consideration when selecting
an ACL chip.

Center pin vs corner pin

To understand the nature of the
package controversy, it would serve
clarity to stand up to the welter of
acronyms and terms for the various

devices involved in the fray, and to
establish some convenient terms
that identify the rival camps (for
more information on the differences,
besides packaging, between the var-
ious device types, see box, “Fea-
tures of the ACL families”). As
noted, TT calls its logic family “Epic
ACL.” Signetics and Philips, howev-
er, simply refer to their logic family
as “ACL.” From this point forward,
ICs based on this joint development
will be called “center-pin devices.”
RCA’s ACL ICs, introduced in
March of 1986, feature 1.5-pm ge-
ometries. The RCA ACL family may
simply be called “RCA ACL.” Fair-
child offers the 2-pm Fast Advanced
CMOS Technology (Fact) devices,
which were introduced in October of
1985 as pin-compatible replace-
ments for power-hungry bipolar and
slower HCMOS logic ICs. IDT and
VTC supply the 1.2-pm Fast CMOS
TTL-compatible (FCT) family of
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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, V20/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.

70

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. AN

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.

CIRCLE NO 114

INX

Zax Corporation
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TECHNOLOGY UPDATE

parts. IDT and VTC did not jointly
develop this family, but the parts
introduced by each company are so
similar that the two companies
agreed early in 1987 to be second
sources for each other. The chips
from all four companies will be joint-
ly referred to as “corner-pin de-
vices.”

Prices for the ACL ICs currently
available in production quantities
can vary widely and will depend on
the logic function, process technolo-
gy, and manufacturer. Fact ICs
range from $0.328 for a 74AC(T)00
NAND gate to $1.416 (100) for a
T4AC(T)245 bidirectional transceiv-
er. RCA quotes prices ranging from
$0.31 for its 7T4AC(T)00 to $2.31
(100) for its 74AC(T)191 4-bit binary
counter. IDT’s prices for commer-
cial-grade FCT devices extend from
$1.80 for a 7T4FCT138 1-0f-8 decoder
to $19.25 (100) for a T4FCT827
10-bit buffer/line driver. VTC gives
a price range of $1.95 to $13.45 (100)
for its commercial FCT family.

Prices for CMOS- and TTL-com-
patible parts in these product lines
are identical, but the military ver-
sions of each manufacturer’s ICs
cost more. In addition to the ACL
glue-logic chips offered by its com-

petitors, Fairchild also sells a Fact
16X16 multiplier dubbed the
T4ACT1010. You can buy this 48-pin
ceramic LSI IC for $57.20 (100).

Awaiting introduction

TI claims to have samples of its
Epic ACL family, but it’s currently
quoting a price for only one ACL
IC—the 7T4AC(T)11074 dual D-type
flip-flop—which costs $0.44 (1000).
By comparison, the RCA version
(T4AC(T)74) sells for $0.39 (1000),
and Fairchild’s version costs $0.34
(1000). Philips/Signetics has not yet
made public the prices for its prod-
uct line. (To check the availability of
current parts, see the table starting
on pg 77.)

The origins of the packaging con-
troversy lie in a noise problem that
has plagued CMOS development. As
semiconductor technology has ad-
vanced, the speed of CMOS devices
has steadily increased, but the fast-
er switching speeds have resulted in
reflections, ringing, and glitches, in-
duced both on pc boards and within
the device packages. This noise can
result in false output signals, lost
data, and improper latching.

CMOS devices are more suscepti-
ble to noise than equivalent bipolar

versions, because of the significant-
ly shorter gate lengths necessary to
boost CMOS performance to bipolar
levels. The shorter the gate length,
the faster a CMOS device can func-
tion, and the more noise it gener-
ates.

One critical noise problem is
called “ground bounce.” When sev-
eral devices switch simultaneously
in one logic package, a voltage spike
surges along the ground paths with-
in the package. This ground-bourice
surge can cause unwanted latching
and produce indeterminate logic
outputs. Such surges in a bipolar
device can also cause transients to
kick back through the input pins.

TI argues that the corner-pin
package magnifies the noise prob-
lem. The leads of a bypass capacitor
act as inductors at clock speeds over
100 MHz. This inductance interacts
with the capacitor to create a reso-
nant circuit. Input switching in cor-
ner-pin devices can cause this reso-
nant circuit to create voltage spikes
as high as 2V.

To increase noise immunity, de-
crease sensitivity to ESD, and pre-
vent latch-up in their ACL families,
TI and Philips/Signetics found it
necessary to deviate from standard

Features of the ACL families
The following description of fast advanced CMOS

DIPs, or small-outline packages.

logic devices lists the families in order of their
appearance on the market. You'll note the progres-
sive shrinking of the process geometry with each
introduction.

Fact—Fairchild’s Advanced CMOS Technology
uses a 2-pm isoplanar silicon-gate CMOS process
and features industry-standard functions and pin-
outs for SSI and MSI applications. Available with
either CMOS- or TTL-compatible inputs, Fact fam-
ily devices serve as direct replacements for more
than 50 low-power Schottky and advanced low-pow-
er Schottky devices.

RCA’s ACL—This process features a 1.5-pm geom-
etry, on-chip, dual-diode ESD input protection, and
an epitaxial layer that eliminates SCR latchup. You
can order more than 40 devices, with CMOS- or
TTL- compatible inputs, in plastic DIPs, ceramic

FCT—Auvailable from VTC Inc and Integrated De-
vice Technology. This logic family features 1.2-um
effective gate lengths and a proprietary double-
metal CMOS process. These FCT devices boast
5000V of input ESD protection, and they can with-
stand trigger currents in excess of 200 mA without
latch-up.

Epic ACL—Jointly developed by TI, Philips, and
Signetics. The 1-pm technology used to fabricate
TT’s dynamic RAM forms the basis for the Epic
ACL products. The process uses a twin-well struc-
ture to produce high packing densities. Yet the
shrunken geometry has fostered larger packages,
different pinouts, and a flow-through architecture.
Specs boast of a 24-mA output-drive capability and
the fastest switching speeds in the industry, but
the family is only available in sample quantities.

EDN April 15, 1987
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TTL packages. The 74AC11000 cen-
ter-pin translation of a standard
74AC00 quad 2-input NAND gate
adds two extra ground and power
pins to the package and relocates
virtually every pin on the chip. Four
extra pins expand a standard
T4AC240 3-state octal buffer into a
24-pin 74AC11240, resulting in a
10% increase in package dimensions
and an approximately 17% increase
in the number of pins (Fig 2).

The center-pin package rear-
ranges the logic devices’ pins to pro-
vide a logical and continuous flow of
data. Essentially, signals enter a
center-pin package from the right
side and exit from the left. TI and
Philips/Signetics assert that the
uniform signal paths produced by
this flow-through architecture can
reduce pec-board trace lengths and
simplify board layout, thus further
improving signal integrity through-
out the design.

Because the ground and power
pins are located much closer to each
other in a center-pin package, the
bypass capacitor’s leads are signifi-
cantly shorter than those required
for a corner-pin package, which
places the ground and power pins at
diagonally opposite ends of the
package. Shorter capacitor leads re-
sult in less parasitic lead-frame in-
ductance and decreased resonance.
The center-pin packages thus re-
duce the chips’ internal inductance
and, as a consequence, provide in-
creased resistance to ground bounce
and crosstalk. The central pin loca-
tion also shortens the power-supply
connections within the device, fur-
ther reducing self-induction.

The Epic ACL fabrication pro-
cess, like the package, differs signif-
icantly from that of the other ACL
technologies and has a beneficial im-
pact upon the noise problem. Epic
ACL features a twin-well structure
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- 1Y []3 12 4A -——
— 2A []4 ) sy ——>
— 28 []5 107 38 <*——
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— 1A0 ]2 19 [T120E
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— 1A1[]4 17 [12A3 -——
-« 2Y2[]5 16 TYT —>
—» 1A2[]6 15[ ] 2A2 «+——
- 2vi[}7 14172 —>
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Fig 2—The 74AC11000 center-pin translation of a standard 7,AC00 quad 2-input NAND
gate adds two extra ground and power pins to the package and relocates virtually every pin on
the chip. Four extra pins expand a standard 7,AC240 3-state octal buffer into a 24-pin

74AC11240.
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that facilitates high packing densi-
ties and provides 1-pm effective
channel lengths. The transistors’ sil-
icide gates and drains reduce inter-
nal interconnect resistance and has-
ten propagation. The use of sidewall
oxidation within the transistors re-
duces internal capacitance to boost
speeds further. The TI ICs also
boast an output-edge-control (OEC)
feature that further reduces the im-
pact of voltage spikes on supply pins
and limits the effective dv/dt.

Noise problem limited

With respect to the packaging
issue, one point of contention is that
the TI proposal alters the package
for every device in its ACL family,
even though ground-bounce is only a
problem for certain logic devices—
notably 8-, 9-, and 10-bit latched
devices. The corner-pin proponents
argue that it’s unnecessary to alter
the packages of an entire logic fami-
ly to correct a relatively isolated
problem. TI and company, however,
consider the inductance reduction
resulting from the flow-through ar-
chitecture sufficient justification for
altering the packages of the entire
Epic ACL product line.

The center-pin manufacturers in-
sist that all deviations were neces-
sary to provide for multiple supply
and ground lines. Advocates of the
corner-pin packages, however, see a
problem in the fact that the center-
pin package is larger, with two or
four more pins per package. Richard
Funk, manager of standard-IC ap-
plications at RCA and chairman of
the JEDEC JC40.2 committee,
which standardizes electrical speci-
fications for the semiconductor in-
dustry, insists that any benefit
gained from relocating pins would
be offset by the increased external
interconnect inductance resulting
from the additional pins; conse-
quently, the alleged solution merely
moves the noise off the chip and onto
the board.

Funk suggests that, rather than
depart radically from standard chip
packages, chip designers concen-
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GESPAC Gives You
68000 Performance at 8=bit Prices.

a ll' Introducing another Price / Performance
£ = 0 breakthrough from GESPAC: A complete 68000
B CPU module for $395 unit price. The GESMPU-4B.

Wherever you thought of using an 8-bit
microprocessor to do a job, you can now use the
16/32-bit GESMPU-4B instead. It will do the job,

better, faster, and best-of-all for the same money.

On assingle height Eurocard, we have packed an
8 MHz 68000 microprocessor (16 MHz optional),
four sockets for up to 64 Kilobytes of zero-wait-states
CMOS RAM and up to 128 Kilobytes of EPROM,
one RS-232 serial port, and three 16-bit timers.

The GESMPU-4B is fully expandable through
the standard G-64 bus, to accommodate up to
16 Megabytes of external memory. You can add
any of more than 300 1/O modules available from
GESPAC and a growing numbers of independent
G-64 bus vendors.

To make your programming tasks easier,
GESPAC supports the GESMPU-4B with the OS-9®
and PDOS® real-time, multi-tasking operating
systems and most popular high level languages
and software development tools.
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If you too like the idea of getting more for
less, contact us today to receive information
on the GESMPU-4B and the G-64 bus concept
from GESPAC—the leader in single Eurocard
microcomputer products worldwide.

MPU-4B SN:000301 Call Toll Free 1-800-4-GESPAC
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TECHNOREN Y LIRIDATE

trate on minimizing dv/dt, and that
pe board designers use the following
approach to reducing noise prob-
lems:

® Opt for the smallest IC pack-

age; use surface-mount de-
vices, if possible. (Manufac-
turers of corner-pin devices
also note that, as the industry
converts to surfact-mount de-
vices, noise problems will di-
minish because of the smaller
package and shorter intercon-
nects.)

® Follow low-level RF and ECL

rules when laying out a pe
board.

® Use CMOS-level parts, when

feasible, because they trigger
at 1.5V. TTL-level devices
trigger at 0.8V.

With regard to this last point,
however, you should be aware that
the 0 to 5V CMOS voltage levels can
translate into a higher dv/dt than
TTL voltage levels, which only
range from 0.3 to 3.5V. The rail-to-
rail voltage swings of CMOS-level
devices can result in larger tran-
sient voltage spikes travelling
across a pc board.

Standard package has virtues

Makers of corner-pin devices find
other reasons to stay with the
standard package. They assert that
no insurmountable noise problems
exist in the corner-pin ACL families
currently on the market. What'’s
more, the corner-pin devices’ small-
er packages consume less board
space than comparable center-pin
packages.

Still other manufacturers of fast
CMOS logic maintain that the stand-
ard corner-pin packages are not
only adequate, but necessary. Jeff
Hutton, VTC’s CMOS product line
manager, stresses that IC manufac-
turers have a duty to adhere to
standards. In the absence of such
adherence, designers cannot easily
address interface considerations,
upgrade existing designs, or plan
future development with confi-
dence. Right now, the standard cor-

74

ner-pin package style provides de-
signers with an easy path for
upward migration through the vari-
ous bipolar and CMOS logic families.

The center-pin-package manufac-
turers are quick to point out that
board upgrades are seldom a matter
of popping out one chip and plug-
ging another in its place. The de-
signer must balance the new IC’s
speed or power improvements with
timing and voltage considerations
elsewhere on the board. Because
some degree of design alteration is
always necessary, TI and Philips/
Signetics are betting that designers
won’t resist the packaging change
that accompanies this faster-than-
ever CMOS logic.

Charges and countercharges keep
flying. Corner-pin advocates allege
that the 1-um Epic ACL is simply
too fast to provide reliable opera-
tion, no matter what kind of pack-
age envelopes it, and that this fact
explains why TI has not yet brought
chips to market. Champions of the
center-pin package brush aside this
charge, stating that faster ICs are
the natural result of advancing tech-
nology and must be considered a
desirable result rather than an
avoidable problem. The corner-pin
supporters reply that integration,
rather than deviation, is the solu-
tion: LSI and VLSI designs that
incorporate the glue logic will re-
place the discrete logic families, so a
new package is neither necessary
nor desirable. “There will always be

a need for discrete glue logic,” re-
tort the center-pin boosters.

TI has no intention of bringing
the issue before a standards board.
Rather than risk defeat from the
unsympathetic IC manufacturers
that constitute the overwhelming
majority of the JC40.2 committee,
TI will make no formal request for
JEDEC approval of the packaging
scheme. Instead, to avoid accusa-
tions of nonconformity with ap-
proved standards, the Epic ACLs
have part numbers that distinguish
them as center-pin devices.

The standard-logic part numbers
have a 2-digit prefix: “74” for com-
mercial parts and “54” for military
parts. Two or three letters, indicat-
ing the process technology used to
fabricate the IC, follow the prefix.
The final two or three digits indicate
the IC’s logic function. TI and Phil-
ips/Signetics have added two nu-
meral ones immediately after the
process letters, and the three digits
that follow indicate the logic func-
tion. For example, a center-pin ver-
sion of the 7T4AC00 is numbered
74AC11000. This numbering scheme
has let TI and Philips/Signetics cir-
cumvent the concerns of the JC40.2
committee and take the packaging
alternative directly to their custom-
ers.

Even though production quanti-
ties of the center-pin logic chips
aren’t yet available, TI has exten-
sively publicized data and specs for
the Epic ACL family. Critics claim

Fairchild Semiconductor Corp

For more information . . .

For more information on the advanced CMOS logic families described in this
article, circle the appropriate numbers on the Information Retrieval Service
card or contact the following manufacturers directly.

RCA Solid State Div

10400 Ridgeview Ct Route 202 Box 809066
Cupertino, CA 95014 Somerville, NJ 08876 Dallas, TX 75380
(408) 864-6250 (201) 750-9000 (800) 232-3200, X700
Circle No 712 Circle No 714 Circle No 716
Integrated Device Technology Inc  Signetics Corp VTC Inc

3236 Scott Blvd Box 3409 2401 E 86th St

Santa Clara, CA 95054 Sunnyvale, CA 94088 Bloomington, MN 55420
(408) 727-6116 (408) 746-2199 (612) 851-5200

Circle No 713 Circle No 715 Circle No 717

Texas Instruments Inc

EDN April 15, 1987



Circular Connectors...
and a lot more!

GT/D Series

SRC Series

nneciﬁiih
confidence...
Connect with

JAE:




From desert heat to arctic cold, Eternact
up to 10 years of reliable standby power fi
circuits. Manufacturers of computers, mﬁi}?
electronics, control and testing equipment use

temperatures from —55° to +100°C ani
voltage with a flat discharge profile in yo
a free brochure: 495 Boulevard, Elmy
796-4800. Telex: 13-0292. .

I Power

or € t
James and modulal

powe\' S\.\Dp\"es'

ew ‘G’Dage
e nmeS manual

Th

a
\ow
tios 88% of
sa\\s‘“’lvo\t ge pOWer
requir mgm for ’
te\ecomm\le‘r‘\:;:“g&?s ,‘ P~
m uter p n 1 . OWER
an(cioe\é)cvoﬂ\c \in;%“V‘VSe‘ ; i ps“&‘;%-\
Ja.mesa‘%u?)\_g_ made, |§ Q =
suDg“S‘:w G(yst-eﬁec\\\lﬁe @g ELECTRONCS
an Writ or ca\\ﬂg“ /
-438- .
i
es
JarmTroNCS NG
N \| St.
4050 N. RoC \2
cricago. I+ 806 ;32‘ 3-) £ BIEG 060
%: 910-2%
TE\_EX/TW
CIRCLE NO 77

76

PPEFL

that these specifications are mean-
ingless if engineers can’t order prod-
ucts that meet them. Fairchild goes
so far as to maintain that there
really is no packaging controversy,
because there are no commercially
available center-pin devices. Fair-
child representatives allege that the
TI camp is merely attempting to
create confusion among design engi-
neers and cripple Fairchild’s early
lead in the market for fast CMOS
logic devices.

Through it all, as the various
manufacturers take their stand on
the issue, system designers are left
without a clear sense of what parts
to specify for glue-logic circuits. Un-
sure of the ultimate size and fea-
tures of the next generation of glue
logic, they may simply decide not to
decide—thereby stalling the market
for those manufacturers that are
currently furnishing ACL devices as
replacements for existing bipolar
devices.

Another source provides one final
perspective on the controversy. It is
interesting to note that manufactur-
ers of gallium-arsenide (GaAs) ICs
also faced noise problems in circuits
that operate at frequencies reaching
1 GHz, and they too turned to a
center-pin package. Complex MSI
and LSI GaAs ICs also employ mul-
tilayered ceramic packages with as
many as 132 leads to further reduce
transient signals. Tom Reeder, VP
of GaAs-IC marketing and sales at
TriQuint Semiconductor in Beaver-
ton, OR, envisions a day when sili-
con ICs are capable of clocking at
frequencies in the hundreds of meg-
ahertz. “Whether or not [CMOS
ICs] need [a new packaging scheme]
right now, they will have to have
one in the future, because the sig-
nals are tending to become faster
over time.” EDN

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

AVAILABILITY OF ACL ICs

LOGIC FUNCTION

CORNER-PIN PACKAGES

CENTER-PIN PACKAGES

NUMBER

DESCRIPTION

FACT

RCA ACL

VDT FCT

IDT FCT

EPIC ACL

PHILIPS/
SIGNETICS

000

QUAD 2-INPUT
NAND GATE

A

S

002

QUAD 2-INPUT
NOR GATE

S

004

HEX INVERTER

HEX INVERTER
(OPEN-DRAIN)

008

QUAD 2-INPUT
AND GATE

010

TRIPLE 3-INPUT
NAND GATE

on

TRIPLE 3-INPUT
AND GATE

014

HEX-INVERTER
(SCHMITT TRIGGER)

020

DUAL 4-INPUT
NAND GATE

027

TRIPLE 3-INPUT
NOR GATE

030

8-INPUT
NAND GATE

032

QUAD 2-INPUT
OR GATE

074

DUAL DTYPE
FLIP-FLOP

QUAD 2-INPUT
EXCLUSIVE-OR
GATE

109

DUAL JK
FLIP-FLOP

138

3-TO 8-LINE
DECODER (INV)

139

DUAL 1-OF-4
DECODER

151

8-INPUT
MULTIPLEXER

153

DUAL 4-INPUT
MULTIPLEXER

157

QUAD 2-INPUT
MULTIPLEXER

158

QUAD 2-INPUT
MULTIPLEXER
(INV)

161

SYNC 4-BIT
BINARY COUNTER
(ASYNC RESET)

163

SYNC 4-BIT
BINARY COUNTER
(SYNC RESET)

164

SYNC 4-BIT
BINARY COUNTER
(SYNC RESET)

169

SYNC 4-BIT
UP/DOWN BINARY
DECADE COUNTER

KEY:

INV = INVERTING

A = AVAILABLE IN PRODUCTION QUANTITIES
S = SAMPLE QUANTITIES ONLY

Table continued on pg 78
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TECHNOLOGY UPDATE

AVAILABILITY OF ACL ICs
LOGIC FUNCTION CORNER-PIN PACKAGES CENTER-PIN PACKAGES
, PHILIPS/
NUMBER DESCRIPTION FACT RCA ACL VDT FCT IDT FCT EPIC ACL SIGNETICS
174 HEX DTYPE A
FLIP-FLOP
(WITH RESET)
182 CARRY-LOOKAHEAD A
GENERATOR
191 SYNC 4-BIT A A
BINARY COUNTER
193 SYNC 4-BIT A A
BINARY COUNTER
238 3- TO 8-LINE A
DECODER
240 OCTAL BUFFER/ A A A A S
'LINE DRIVER
(INV)
241 OCTAL BUFFER/ A A
LINE DRIVER
244 OCTAL BUFFER/ A A A A S
LINE DRIVER
245 OCTAL BUS A A A A
TRANSCEIVER
251 8-INPUT A
MULTIPLEXER
(3-STATE)
253 DUAL 4-INPUT A
MULTIPLEXER
(3-STATE)
257 QUAD 2-INPUT A A
MULTIPLEXER
258 QUAD 2-LINE A A
TO 4-LINE
DATA SELECTOR
273 OCTAL DTYPE A A
FLIP-FLOP
280 8-BIT ODD/EVEN A
PARITY
GENERATOR/
CHECKER
283 4-BIT FULL ADDER A
299 OCTAL UNIVERSAL A
SHIFT REGISTER
373 OCTAL DTYPE A A A A s
TRANSPARENT
LATCH
374 OCTAL DTYPE A A A A
FLIP-FLOP
377 OCTAL DTYPE A A
FLIP-FLOP
521 8-BIT COMPARATOR A
533 OCTAL A A A
TRANSPARENT
LATCH (INV)
534 OCTAL DTYPE A A A
FLIP-FLOP (INV)
540 OCTAL BUFFER/ A A
LINE DRIVER
(INV)

KEY:

A = AVAILABLE IN PRODUCTION QUANTITIES
S = SAMPLE QUANTITIES ONLY

INV = INVERTING

Table continued on pg 80
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THEIR BUCK
STOPPED
HERE.

When companies like General
Motors, Lockheed, Honeywell,
AT&T and Standard Oil needed
instrumentation they could
depend on, absolutely, they
turned to Soltec.

For data acquisition systems,
recorders, wave